TI TLE OF THE | NVENTI ON RECORDI NG AND REPRODUCI NG APPARATUS 5 BACKGROUND OF
THE I NVENTION Field of the Invention This invention relates to an apparatus
for recording and reproducing informati on on and froma recordi ng medi um
This 1 0 invention also relates to a recording nmedium This invention
further relates to a head positioning apparatus for an information
recordi ng and reproduci ng system Descriptioedof the Prior Art Japanese
publ i shed unexam ned patent applications 56- 1 5 163536, 57-6449,
'57-212642, and 60--70543 di scl ose a recordlng nedlunihaV|ng both a nagnetic
recording portion and an opti cal ¢ aYa hanese published
unexam ned patent application 2-379 di ng nmedi um whi ch

has an optical recordi NORES ﬂl@?ﬂﬁ’ rtion at
opposi te sides thereof respec?ﬁ\y/ely gapanese patent app I ca |o§ 2-179951

al so di scl oses an apparatus which includes an optical head facing the
optical recording portion of the recording nediumfor readi ng out
informati on fromthe optical recording portion, a magnetic head 25 facing
t he magnetic recording portion of the recording nediumfor recording and
reproduci ngsi nformation into and fromthe nmagnetic recordi ng portion,
and a nechanismfor noving at | east one of the optical head and the

“magnetic head in accordance \BA(BKGRQQMB OF THE INVENTIONmedi um In the
appar atus of Japanese patent application 2-179951, during the processing of
ield of the Invention _

This invention relates to an apparatus for recording and

reproducing information on and from a recoi'ding medium. This

10 invention also relates to 'a'recording medium. This invention
further relates to a head positioning apparatus for an information
recording and reproducing system.

Description of the Pror Art
Japanese published unexamined patent applications 56-

15 163536, 57-6449, 57-212642, and 60-70543 disclose a recording
medium having both a magnetic recording portion and an optical
recording portion. a

Japanese published unexamined patent application 2-179951
discloses a recording medium which has an optical recording

20 portion and a magnét'i_c recording portion ai opposite sides thereof
respectively. Japanese patent application 2-179951 also discloses
an apparatus which incluiies an optical head facing the optical
recording portion of t:he recording medium for reading out
information from the optical recording portion, a magnetic head

.25 facing the magnetic recordirig portion of the recording medium for

recording and reproducing information into and from the magnetic



the information read out fromthe magnetic recording portion, a decision is
made 5 as to whether or not the information recorded on the opti cal
recording portion is necessary, and a step of reading out the information
fromthe optical recording portion is executed when the information on the
optical recording portion is decided to be neiessary. 10

SUMWARY OF THE INVENTION It is an object of"#Ris invention to provide an

i mproved recording and reproduci ng apparatus. It is another object of this
i nvention to provide an inproved recording medium 154 It is stil

anot her obj ect pcoiting ]?dﬁ[ﬁn OfnHCa RhevhaRisH foFthovhsk beadasporid ofithe
apparatus for an i1 nformdtion r'ecor di ng and reproduci ng system A first

aspect of this ppyealilwadaad tes magretc tiergl tndacopdaseei withapplation off or
use with a di sk-shaped recordi ng medi um whi ch i ncludes a transparent

substrate, and &heaetbrding mmlidimmg Inathe appdratusgfieldpanessopatent 20 | ayer
formed at one side of the transparent substrate, the apgarat us, conpri si ng:
o

a light source hpplication 291709&l, during: the pracessing grmwéiqnght
to the optical record| ng layer fromthe light source via {he transpar
substrate, for read uhegmagmtime@mdiwm@w.daréeqiﬁw is Mg Po‘ils

r epr oduci ng i nfor maé from th opt cal recordin magneti c

head, |ocated ato eﬁ:&%"nefl%"tr AB{QRIRAHOB, regay e Fh@er QP ng medi um
di f t t t di |

| nf or mat fon 1 r ofPeOHERg Smﬁp%n”?%%%éa%ﬁr .ot 2 sl o RSB BB g

has a head gap GOHAILLROA" RBREILE ohHBR) FecoldibE] pdf Jsﬂqs SERb Gfed Nl 00

[err]; and wherein i magne I'hc es a

flat region parghbqhfdAmatiGoBa! tite fo%maq'f&&&ﬁ{gaiﬁr&fo& Esede%@&éd'tagbe
10 necessary.

SUMMARY OF THE INVENTION

It is an object of this invention to provide an improved
recording and reproducing apparatus.

It is another object of this invention to provide an improved

16 recording medium.

It is sill another object of this invention to provide an
improved head positioning apparatus for an information recording
and reproducing system.

A first aspect of this invention provides a recording and

20 reproducing apparatus for use with a disk-shaped recording
medium which includes a transparent substrate, and an optical
recording layer and a magnetic recording layer formed at one side
of the transparent substrate, the apparatus comprising a light source
for emitting light; an optical hea'd for applying the light to the

25 optical recording layer from the light source via the transparent

. substrate, for focusing the light on the optical recording layer, and
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medi um A second aspect of this invention provides a recording and

repr oduci ng apparatus for use with a di sk-shaped recordi ng nmedi um whi ch

i ncludes a 15 transparent substrate, and an optical recording |ayer and a
magneti c-recording |ayer formed at one side of the transparent substrate,
the apparatus conprising a light source for emtting light; an optical head
for applying the light to the optical recording |ayer fromthe |ight source
via the transparent substrate, for focusing the light on the opti cal
recording layer, and for reproducing information fromthe 20 opti cal
recording | ayer; for rapreducingiformatinedrem theiopsical regerdiayblayerga 4
medi um opposite the side thereof where the optical head is | ocated, for

recording i nf or managneta head fayrecording informationy on ghe 1B3EREHG Fecording
i nf ti f th ti dj | : tical d I,

for el gt he_oMYEaPr HERIOdyCRE toitaaoR oft AF RenetSofsRHaRE JAREE,
th tical di J ' [ £ - of tHPR; d
2 maghet o head A5y PRECAL Bead HRVie MSTPES: HAing Heoped) REAR BR: 1
track on the yG{iﬁ&r&x{eﬁ@%pﬂggggs@ﬁ tb To#GS THAANAR Yhtdh Sptdaladld drthe

optical head e optica novi ng neans, the nmagneticC track being

| ocat ed at SubSt@fiﬂ@ﬂﬁécér@ﬂ@(l%}éi‘ewhicﬁ eagBpecifiledt Addkedwmirifognidtéon; and
specified address” i nformation.” 1 A third aspect of this invention

provi des a recor di niagetic Rpaddmoving apeans fos mMovingthennagretit hieadhtapad
recordi ng medi um whi ch includes a transparent substrate, and an O%tbfif cal
recordi ng | ayer specifiechgnagneticdraekion theymagnstieerecording layer t he

transparent substrate, the apparatus conprisin | i urce for emtting
: i ght ; f an opti c?!ref]ﬁé'&t}‘g & tg’ﬁpmvﬁﬁlqrﬁeg%%}ﬂt 85%99@ g’éﬁ’a 5 recor di ngh
| bt on thel Bpti oal Fbssrantanseof GRS IAERNOR BRIARS & Ko EEHRY, o

the optical record gl Rt apPalBRIibuBEHhn! L eiled e Mdaghg! e

recordi ng

medium which includes a transparenf substrate, and an optical
recording layer and a magnetic recording layer formed at one side
of the transparent substrate, the apparatus comprising a light source
15 for emitting light; an optical head for applying the light to the
optical recording layer from the light source via the Uanspareﬁt
substrate, for focusing the light on the optical recording layer, and
for reproducing information from the optical recording layer; and a
magnetic head, located at a side of the recording medium opposite
20 the side thereof where the optical head is located, for recording
information on the magnetic recording layer or reproducing
information from the magnetic recording layer; wherein the
magnetic head has a head gap equal to or greater than 5 pm.
A third aspect of this 1nvéntion provides a recording and
25 reproducing apparatus for use with a disk-shaped recording

medium which includes a transparent substrate, and an optical -
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medi um opposite the side thereof where the optical head is | ocated, for
recording informati on on the magnetic recording | ayer or reproducing
informati on fromthe 20 nagnetic recording |ayer to generate a magnetic
reproduced signal; a detecting -5 - nmeans for detecting noise which
enters the magnetic reproduced signal fromthe optical head; and a noise
cancel ling neans for generating a noise canceﬁ'SignaI whi ch equal s an

i nversion of the noise detected by the detecting neans, and for adding the
noi se cancel signal and the magnetic reproduced signal. 5 A fourth

aspect of this | @HdiRg 1ayeﬂhﬁ@saa:nagﬁ@ﬁdlmoadm%madfwmgd atponetside f or
a di sk-shaped recordi ng nedi um conpri sing a di sk-shaped recordi ng surface;
a plurality of cehtesttranspaentdulstrate; thecapparitng comphising @olightgource
surface and storing digital data; dividing the recording tracks into Wdata
sectors al ong a forr emnittimgiighit ani epticabheadnfor mpplyieg tbedight tndheg in 10
approxi matel y equal angul ar_ ranges, whergi denotes a predeterm ned

i nt eger equal t coBHeabregeringdayes fram; p&érﬂqﬁesﬂ?f%&qﬂﬁ?%e%nes

I di al di I Qn, ~wh i I h th g '
Fracks. wher 8 n RPBSHELES R TrasbE Ahe s fR dbier SRaRal Moo fE BpItEPand g
R denot q . : . : . ™
regi on provi ded o EaRweh i 3eraanEh hon? 1ReRpiPALreRRIRENALLSE 1) o
the data sector sy fifbiic $Rb@, 166A1RA B AVsiRlof théFebofdinghtmedilin TppcRite
for storing user a; wherern a data recording capacity of a data region

of a data sect orth® sidée thepesf wheirbaheospticak hgadaisclodated)] byt eecordinges
than a data recording capacity of a data region of a data sector in second

one of the zonesinformation erdshe magdheatiel seconding layersar depreducrg of the
zones, 20 wherein M denotes a predeterm ned integer, equal- to one or re;
the apparatd$ information from the magnetic recording layer; an optical hea
moving means for moving the optical head so as to focus the light on
an optical track on the optical recording layer which has specified
address information; and a magnetic head moving means for mbving
the magnetic head to a magnetic track on the magnetic recording
15 layer in accordance with said moving the optical head by the optical
head moving means, the magnetic track being located at |
substantially a back side of the optical track having the specified
address information.
A fourth aspect of this invention provides a recording and
20 reproducing apparatus for use with a disk-shaped recording
medium which includes a transparent substrate, and an optical
recording layer and a magnetic recording layer formed at one side
of the tfansparent substrate, the apparatus comprising a light source
for emitting light; an optical heé.d for applying the light to the
25 optical recording layer from the light source via the transparent

substrate, for focusing the light on the optical recording layer, and
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-6- conprising a head for recording and reproducing data into and fromthe
recordi ng nmedium a notor for rotating the recording nediumat a constant
rotational speed; a recording circuit for feeding a record signal to the
head; and a clock generating circuit for feeding the recording circuit with
a clock signal which commands a 5 data\Mﬁtirfbspeed; wherein the cl ock
generating circuit is variable at a resolution’of MY, and a capacity of a
data sector in an innernost zone of the zones is defined as equal to Y
bytes. Afifth aspect of this invention provides a recording and

reproduci ng appafcﬁw?xfdau@n | fifoPmRiRfsh TRSA’ Bhé OpIRY] UBcopdRig 3apér;2a
di sk-shaped 10 recording surface; a plurality of Concentric recording

tracks extendin dtéc head, doogtetl at ar side of ther rew@rdingg traedikaira ppposite
dividing the recording tracks into Wdata sectors along a circunferenti al
direction, the dthe sidettheseekwhetenthe opiival headtis/lpcated| fonpedanding
ranges, wherein Wdenotes a predeterm ned i nteger equal to one or nore;

di vi di ng the recinformation farx dhenmagnetimeecerding layendimrepsodieing i on,
wherein each_of the N zones has R recording tracks, wherein N denotes a
predet er mi ne@ i nitdgEmationfrem the magnetie recording layes ta generate @i ned

I nteger equal to one qr nore; ;an | dentifier region provided in ,each of the
data sectors for™agnate yergodus esclgﬂaiifatqfée Hng gqr Qﬁ&e‘guﬁgt%mse

O Loy 4e0 R 5, LSl St SBRRE EE, o Brchihel
f th i -7- di
gapgc?t iégfsa? Za%ga?%g{oé%g%gg‘gg&fg&sor ri%’;“lseg'caon g.nrgoi% t(fa‘?{égézigénlg?%g\hi ch
extends i medi atﬁh!ch%{:ﬂs%%ﬁbﬂréi hSof BR€ rYiisé *Eété@%lﬁféb iz, Hetebling

denotes a predeterm ned I nteger equal to oné or nore; Fat us
conpri sing g oheaghealis, '@ Tor %ﬂcﬁﬁg thePh 61 Céditedl aignhl e P fthaghebie

recording 5 nmedium a recording cifcuit for feeding a record signal to the
head; a clock reproduced signal.
A fifth aspect of this invention provides a disk-shaped
recording medium comprising a disk-shaped recording surface; a
plurality of concentric recording tracks extending on the recording
15 -surface and storing digital data; dividing the recording tracks into W
data sectors along a circumferential direction, the data sectors
éxtending in approximately equal angular ranges, wherein W
denotes a predetermined integer equal to one or more; dividing the
recording surface into N zones along a radial direction, wherein
20 each of the N zones has R recording tracks, wherein N denotes a
predetermined integer equal to two or more and R denotes a
predetermined integer equal to one or more; an identifier region
provided in each of the data sectors for identifying said each of the
data sectors; and a data region provided in each of the data sectors
25 for storing user data; wherein a data recording capacity of a data

region of a data sector in first one of the zones is greater by M byte
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generating circuit for feeding the recording circuit with a
const ant -frequency cl ock signal which commands a data witing speed; a
notor for rotating the recording nedium and a notor control circuit for
controlling a rotational speed of the notor, the notor control circuit
conprising neans for determning a 10 rot atio%al_ speed of a zone n of the
zones to be equal to Y/{Y + Mk(n-1)}, wherein“a capacity of a data sector
in an i nnernost zone of the zones is defined as equal to Y bytes, and n
denotes order nunbers of the zones and n=1 for the innernost zone. A sixth
aspect of this ioybytésthanayddes recoreling aapgcitycofrz daba wregion &b asghaka at us
for a disk-shaped recording nedi um conprising a di sk-shaped recording
surface; a pluraséctprdn secerdtane of dherzinegs which sexdendsdimmestiataly
recordi ng surface and_stori ngi digital ,data; dividing the recording tracks

into Wdata sect Brwaed ¢fgaid nst QR PEHRE Zongsy seersin Mirdengies aect ors
bt edet er i ned | PR EsEBEHAeEeh AauB) tHoPBS O $%ng ¢ he rocor di ng
surface into zones gl Qg | . Qi ] : ' . N
zones has R recording srla:né%gp%*gié?%'i%u&%%%%@%@kro%%%?&eﬁcﬂ%%@ﬁé r#gger

| tot ) '
equal 1o two or ghiSAnE W@ﬁ&@ﬁ%@ﬁﬂ@% Fetdrathg FHE@luho one or

nore; an identif reglio I n eac he data seCtors for

i dentifying sai deemgptsihgt delisioishapreel fécordang surfiide?d 4 phuralityrofi ded in 5
each of the data sectors for storing user data; wherein a data recording
capacity of a datencemirdm retording trackst extendifgron theeredfordheg surface and
greater by Mbyte or bytes than a data recording capacity of a data region

of a (cjiat? seg:éI o][ _Stm&@éﬁﬂ?bﬁﬁt@f dividing Hee rm@ggxﬁféﬁhé‘ mﬁﬂégi dada y
L 0 s d R el 0 BB
M th an opt cal fLABPRPRGbEtY Sl BhABE REBecE WRiR W dRr e Ry o
recording and regrOofUerRAnda itkPO gt fto08hk G hEGRY: daiNediIt 8 recording

surface into N zones along a radial direction, wherein each of the N

zones has R recording tracks, wherein N denotes a predetermined

15 integer equal to two or more and R denotes a predetermined
integer equal to one or more; an identifier region provided in each
of the data sectors for identifying said each of the data sectors; and a
data region provided in each of the data sectors for storing user
data; wherein a data recording capacity of a data region of a data

20 sector in first one of the zones is greater by M byte or bytes than a
data recording capacity of a data region of a data sector in second
one of the zones which extends immediately inward of said first one
of the zones, wherein M denotes a predetermined integer equal to
one or more; the apparatus con-lprising a head for recording and

25 reproducing data into and from the recording medium; a motor for

rotating the recording medium at a constant rotational speed; a
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a recording circuit for feeding a record signal to the head; a clock
generating circuit for feeding the recording circuit with a

constant -frequency cl ock signal 15 which conmands a data witing speed; an
optical head for reproducing a signal fromthe optical recording surface; a
notor for rotating the recording nedium and ? notor control circuit for
controlling a rotational speed of the notor, "the notor control circuit
conprising nmeans for controlling a rotation of the recording mediumin
response to the signal reproduced by the optical head. 20 A seventh
aspect of this ipssrding dreuit des feediagoa dengrdusignalptaodheilend; and a clock
apparatus for a recording nediumhaving a first portion for optical
reproduction or genersing edreuitfon feedingtheiresording sirsadbraty # sk  or

magnetic record and reproduction, the apparatys conprisi an tical . head
for executing opSigaal Wb&’rbge&}m&ﬁd@ra&%ﬁ%‘éﬁf‘&éﬁﬁ%ﬂ’%ﬁ%&ﬁ& fgl%’r‘fk a
magneti c head for executing 5. net.i £,.r r ti X f e
drive sources; aﬁﬂ"?@gﬂég Fgrcuﬁrg%g}ﬁ%ﬂ?ﬁléa %ﬁ%‘%ﬁﬁﬂ#&\%%ﬁ\gﬁ hgﬁ ?a%?eéﬁa%ﬁﬂ;e@%
in response sai n r r ' ; (=Y t4 S
separated fr %?n agc‘g"?\t%egecgf) T 31{11 e&é g{l#ﬁé%fl%ﬁg %gﬁ%yo%%n% r({)hrst %ggﬁl\;\ﬁggnéét: ﬁgﬁ%g
magneti ¢ head ex&pxttgﬁeghe magnetic record and reproduction. 10 An

ei ght h aspect of this Invention provides a head positioning apparatus for
use with a rotatabl e pegeredithoaspelituol tiigiingention provides$ ac eeporlindeandi t h

first data information which can not be erased, and a second surface
provided with wi¢piducing appaksine forcdiskshaped recarding raadismcent ri ¢

tracks, the apparatus conprising _an optical head gpposing the fifpst surface
provi ded w th theommaineaaadiﬂs-shmdamqrﬁ?na gk 'éé%hfa(pﬁ sing the

Fecons St g PSSt S PR AL e e and
Bor oduci ng. i he SEuwng digfal Hatd: ABARRE bRE HEHOMER RS ntG W' dab) 2N

sectors along a circumferential direction, the data sectors extending

in approximately equal angular ranges, wherein W denotes a
predetermined integer equal to one or more; dividing the recording
15 surface into N zones along a radial direction, wherein each of the N
zones has R recording tracks, wherein N denotes a predetermined
integer equal to two or more and R denotes a predetermined
integer equal to one or more; an identifier region provided in each
of the data sectors for identifying said each of the data sectors; and a
20 data region provided in each of the data sectors for storing user
" data; wherein a data recording capacity of a data region of a data
sector in first one of the zones is greater by M byte or bytes than a
data recording capacity of a data region of a data sector in second
one of the zones which extends. immediately inward of said first one
25 of the zones, wherein M denotes a predetermined integer equal to

one or more; the apparatus comprising a head for recording and
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posi tioning neans which carries both the optical head and the nagnetic head
for 20 noving the optical head and the magnetic head; optical head control
means for -10- controlling the optical head to enable the optical head
to follow the first data information; index means for detecting one

revol ution of the recording nmedium neans for,_in cases where the nagnetic
head is controlled to be positioned with respe®f to the second data

i nformation, controlling the positioning means in a 5 radial direction of
the recording nediumin response to information of a tinme froma data
starting point ofeprithicing ddéd Inté RId R tH ré‘c&@ﬁﬁgeﬁﬁdiﬂnﬂoarﬁdcoaﬂ%g
means for, in cases where the nagnetic head is controlled to follow the
second data i nfoeireuivfor fesitngta aecord rsiggal totherieeadrh cock génerating
positional difference between the first data information and the opti cal
head back to thecirosit fonfeeding tirerecardingecincyit wdith & iconistanikdréquency
synchronismw th a signal generated by the index neans. A ninth aspect of
this invention pelogkisignaliwhich commandsyagata writing speeck avmeotar for

rot at abl e re&grdi ng .medi um havi ngég first surface provided wth first data
i nf or mat i on whi cFot@tng dheprecording medium; and aimofor gentgpbeiraytdorn 15

i t abl d dab d | pf ti tric t k h
Sppar al s conpr | CORGOMIMGA TokRLARAN SERBSPE Ea¢ BORE: ABTIr ARG dod
ith the first d LNt t.i th ti h LSl ' '
lens and a or i veORBRGRPENTRbY meie R ARtertilipt St soRal SRl 217,
e v ! . . . }
curf ace provi decZont it haneotialbo bITBRRRL 1 IAPTy MRAE R PARCREEEIC g
means for reprodushagity BT 4 'dath sbetér i ifbdfost zond of the zones is

10 defined as equal to Y bytes, and n denotes order numbers of the

zones and n=1 for the innermost zone.

An eighth aspect of this invention provides a recording and
reproducing apparatus for a disk-shaped recording medium
comprising a disk-shaped recording surface; a plurality of

15 concentric recording tracks extending on the recording surface and
storing digital data; dividing the recording tracks into W data
sectors along a circumferential direction, the data sectors extending
in approximately equal angular ranges, wherein W denotes a
predetermined integer equal to one or more; dividing the recording

20 surface into N zones along a radial direction, wherein each of the N
zones has R recording tracks, wherein N denotes a predetermined
integer equal to two or more and R denotes a predetermined
integer equal to one or more; an identifier region provided in each
of the data sectors for identifyiﬂg said each of the data sectors; and a

25 data region provided in each of the data sectors for storing user

data; wherein a data recording capacity of a data region of a data
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via the optical head; magnetic recording and reproduci ng neans for
recordi ng and reproducing the second data information via the magnetic
head; posi'tioning neans which carries both the optical head and the
magneti c head for noving the optical head and the magnetic head; optical
head control neans for controlling the optic 5 head to enable the opti cal
head to follow the first data information; fi¥S8t positioning control neans
for, in cases where the magnetic head is controlled to be positioned with
respect to the second data information, controlling the positioning nmeans

in a radial dirgetipiPhirst8nk Ol BonéPes gitater iy MII5ket6r bytes hanhca of

atime froma data starting point of the first data information to a 10

data ending poi data 3edofdieapacity iofrl dats vegion ofrmadatd sectomirc seesndher e
the optical head has reached a target position, controlling the positioning

means so that tbaeobf ti¢izonesewhich lexténdsdmmediately inwerd of said dirshtone
drive range of the objective |lens drive nechanism A tenth aspect of this

i nvention provi dfthe zenes,dwmgrein M aenotesi apreslesommined dnteger eguaditabl e
recordi ng medi um havi ng concentric tracks,_ conprising first neans for

g At B T T e A 0. e
ot v orme | oproTR e el i o B

i nf or mat i o% conf"gﬁﬁ&}‘i t’(‘ﬁ‘i r&ﬁ?'éf%ﬂéf %ﬁﬁ?fﬂbﬁﬁ}?@&ﬂ?&&@% ‘Rﬁ@ﬁ%‘i’?g%?ﬁa@
TRANS. oo g Rk SEEURIEE 23RS nRucihg dACHIcO RN A theirécRntEnd
surface provi de?xxéﬁﬁﬁn?%gfééﬁfdiﬁ%t ﬁ?@kﬁ d ANFecurd dfghall {1 tREARERAUS

conprising first feans r recording data i roation 1 nto e concentric

tracks on yhg racgrsd@'txﬂgeggféaﬁfligfcﬁr@@ﬂ_ fopcreedingahe f&iording (@seait\Rette af he

first nmeans recor _ ormation into he concentric tracks on the
recordi ng nedi ugpngeaht-Prdqukhdy EIcK bighadfwhith commands a data writing

speed; an optical head for reproducing a signal from the optical

recording surface; a motor for rotating the recording medium; and a '
motor control circuit for controlling a rotational speed of the motor,
15 the motor control circuit comprising means for controlling a
rotation of the recording medium in response to the signal
reproduced by the optical head.
A ninth aspect of this invention provides a recording and
reproducing apparatus for a recording medium having a first portion
20 for optical reproduction or optical record and reproduction, and a
second portion for magnetic record and reproduction, the apparatus
comprising an optical head for executing optical reproduction or
optical record and reproduction; a magnetic head for executing
magnetic record and reproducﬁon; one or more drive sources; and
25 means for moving the optical head and the magnetic head in

response to said one or more drive sources; wherein the magnetic
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recording mediumin response to periodic information contained in

I nerasabl e data information provided on the second surface. -13 - A

twel fth aspect of this invention provides a recording and reproduci ng
apparatus for a rotatable recording nediumhaving a first surface provided
wi th concentric tracks and a second surface, igF apparatus conprising first
means for 5 recording data information into t concentric tracks on the
recordi ng medi unm and second -1 4- nmeans for, in cases where the first
nmeans records the data information into the concentric tracks on the

recordi ng medi unheadiiggsdpRiriated dromf arceritesofdbet ejfmedl heaidrby aGphm @t a

i nformati on provided on the second surface as a reference for recording the
data 5 i nformatinorei when tee anagnstici head axecutes tthe meagnetio gecord land
BRI EF DESCRI'PTION THE DRAWNGS Fig. 1 is a block diagramof a recording and
reproduci ng apparepmximmmndi ng to a first enbodi nent of this invention.

Fig. 2 is an enlarged view of an optical recording head portion 1 0 in the
first enbodi rrent F| gh tenth aspest of this inventiom pravidesjarhead pasitipaingr st

enmbodi nent . IS an Fnl ar ed vi ew of g head ortlon in tﬁe first
enbodi ment a w%ﬂBﬂr@W er‘d\‘é With & retatable recoyding medinmshaying, a first

enl arged view of & HRaNSiovid %%tﬁoé}s'toé‘at'a”mf‘&nnauon which can not be

erased, and a second surface provided with writable and readable
second data information on concentric tracks, the apparatus
comprising an optical head opposing the first surface provided with

10 the first data information; a magnetic head oppdsing the second
surface provided with the second data information; optical
reproducing means for reproducing the first data information via
the optical head; magnetic recording and reproducing means for
.-recording and reproducing the second data information via the

15 magnetic head; positioning means which carries both the optical
head and the magnetic head for moving the optical head and the
magnetic head; 0ptiéa1 head control means for controlling the
optical head to enable the optical head to follow the first data
information; index means for detecting one revolution of the

20 recording medium; means for, in cases where the magnetic head is
controlled to be positioned with respect to the second data
information, controlling the positing means in a radial direction of
the recording medium in response to information of a time from a
data starting point of the first déta information to a data ending

25 point; and means for, in cases where the magnetic head is

controlled to follow the second data information, feeding a low
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first enbodinment. Fig. 6 is a timng chart of magnetic recording in the
first enbodinment. Fig. 7 is a sectional view of a recording nediumin the
first 2 0 enbodinent. Fig. 8 is a sectional view of a recording mediumin
the first enbodinment. Fig. 9 is a sectional view of a recording nediumin
the first enmbodinment. 2 5 Fig. 10 is a_ggctional view of a recording
portion in the first enbodi nent. -1 5- Fig. 11 is a sectional viewof a
recording portion in the first enmbodinent. Fig. 12 is a sectional view of a
recording portion in the first enbodinent. 5 S . a sec io?a
1

vi ew 011: a recor éruamgep@@mmem efha IfeilﬁlféYe m@?ﬁ%gﬁf%e@lc%lﬁepgegn 5l

ber spect | ve vi e inlbmasion O”d' cand .optiee] Bead Tat te 1 ookt brlng means

persect Ve ! €14 Aol SGEhL BRAFHLSE BFU5hOBLURRT S d Byl A
15

appar at us accorq&}p?héqnagfrﬁé ¢, embodi ment . Fig. 18 is a
perspective view-ol a gane machine in the first
5 An eleventh aspect of this invention provides a head

positioning apparatus for use with a rotatable recording medium
having a first surface provided with first data information which can
not be erased, and a second surface provided with writable and
readable second data information on concentric tracks, the

10 apparatus comprising an optical head opposing the first surface
provided with the first data information, the optical head
comprising an objective lens and a drive mechanism for finely
moving the objective lens in a radial direction of the recording
medium; a magnetic head 6pposing the second surface provided

15 with the second data information; optical reproducing means for
reproducing the first data information via the optical head; magneﬁc
recording and reproducing means for recording and reproducing
the second data information via the magnetic head; positioning
means which carries both the optical head and the magnetic head

20 for moving the optical head and the magnetic head; optical head
control means for controlling the optical head to enable the optical
head to follow the first data information; first positioning control
means for, in cases where the magnetic head is controlled to be
positioned with respect to the éecond data information, controlling

25 the positing means in a radial direction of the recording medium in

response to information of a time from a data starting point of the
—
eet Has Been Reilaced

i



enbodi nent. Fig. 19 is a bl ock diagramof a recording and reproducing

appar atus according to a second enbodi nent of this invention. Fig. 20 is an
enl arged view of a magnetic head portion in the 20 second enbodi ment. Fig.
21 is an enlarged view of a magnetic head portion in the second enbodi nent.
Fig. 22 is an enlarged view of a nagnetic he'g portion in the second

enbodi nent. 25 Fig. 23 is an enlarged'ﬁxéM/of a recording portion in
a third enbodi nent of this invention. -1 6- Fig. 24 is a block diagram
of a recording and reproduci ng apparatus according to a fourth enbodi nent

of this inventi j ' | i - - .
t?&‘obl}rdtf%&e#g;%ghﬁt?&l ® 202 éFflich ot RGP sE6onAP6Sititthing

portion in the I ment . Is an enlarged view of a

magnet o- opt i cal cdrpigal $héand Iot, 81 chBes Wehérevilid optieallilread halsi geadlied 4 a
sectional view of a recording portion in the fourth enbodinent. Fig. 28 is

a flowchart of {mrgedgosition, idoatfallinghtlseripositiening in€ans so that the is a
flowhart of a programin the fourth enbodinent. Fig. 30(a) is a sectional
vi ew of . condi t i objectiverlens wild e beld @approxiniately centereddat & drivepERRLEE e
position in the fourth enbodinent. Fig. 30(b) is a sectional view of

condi ti ons &heref th€phjectiveg lpnadrdve aneeh ble position in the fourth

enbodi nent .
A twelfth aspect of this invention provides a rotatable
recording medium comprising a first surface; a second surface; a
first information track on the first surface, the first information
track storing first data information which can not be erased; and a
10 second information track on the second surface, the second
information track storing writable and readable second data
information; wherein a starting point of the second information
track exists at an inner side of the medium.
A thirteenth aspect of this invention provides a rotatable
15 recording medium comprising a first surface; a second surface; a
first information track on the first surface, the first information
track storing first data information which can not be erased; a
second information track on the second surface, the second
information track storing writable and readable second data
20 information; and a portion storing peculiar information representing
a medium size and an amount of the second data information.
A fourteenth aspect of this invention provides a rotatable
recording medium comprising a first surface; a second surface; a
first information track on the ﬁ-rst surface, the first information
25 track storing first data information which can not be erased; and at

least two second information tracks on the second surface, the
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Fig. 31 is an enlarged view of a nmagneto-optical recording portion in the
fourth enbodiment. Fig. 32 is a block diagramof a recording and
reproduci ng apparatus according to a fifth enbodi nent of this invention. 2
0 Fig. 33 is an enlarged view of a nagnetic recording portion in the
fifth embodinent. Fig. 34 is an enlarged view of a nmagneto-optical
recording portion in the fifth enbodi nent. ﬁﬁ% 35 is an enlarged view of a
magnet o-optical recording 2 5 portion in the fifth enbodinent. Fig. 36 is
an enl arged view of a nmagnetic recording portion in -1 7- the fifth

enbodi nent . pﬁﬁ'ﬁ }-d lee, '
portion in the%ﬁcﬁﬁn ﬂ?% I ment. Fi g 38 |§ iglcﬁ(agiaggdii%%? gét?%i?:%?idaftr?g
and reproduci ngnfordiafiont. Us according to a sixth enbodi nent of this
invention. Fig. 39 is a block diagramof a magnetic recording portion in
the sixth enbodi mentA fifteentiDaspeet of this mdemwn/ providesigneecerding and
nodul ating portion in the sixth enbodinment. 1 Fig. 41 is a top view
of a nmagnetic rreproducing apparatus foha wmblawmndmg medium having t op
view of a magnetic recording portion in the sixth énpbodi nen Fi 43 |s an
enlarged vi®w mmammmmaﬁmmmpﬁ@i@arﬁnﬁmeﬁnfs forEeRy; ‘F\Ciﬁgg

information from the concentric tracks on the recording medium;

and second means for, in cases where the first means reproduces
the data information from the concentric tracks on the recording
medium, controlling a rotation of the recording medium in

10 response to periodic information contained in the data information
reproduced by the first means.

A sixteenth aspect of this invention provides a recording and
reproducing apparatus for a rotatable recording medium having a
first surface provided with concentric tracks and a second surface,

15 the apparatus comprising first means for recording data information
into the concentric tracks on the recording medium; and second
means for, in cases where the first means records the data
information into the concentric tracks on the recording medium,
controlling a rotation of the recording medium in response to

20 periodic information contained in inerasable data information
provided on the second surface.

A seventeenth aspect of this invention provides a recording
and reproducing apparatiJs for a rotatable recording medium having
a first surface provided with cofxcentric tracks and a second surface,

25 the apparatus comprising first means for recording data information

into the concentric tracks on the recording medium; and second
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Fig. 44 is an enlarged view of a magnetic field nodulating portion in the
sixth enbodinent. Fig. 45(a) is a top view of a disk cassette in a seventh
enbodi ment of this invention. 2 0 Fig. 45(b) is a top view of a disk
cassette in the seventh enbodiment. Fig. 46(a) is a top view of a disk
cassette in the seventh enbodi nent. Fig. 46(9) Is a top view of a disk
cassette in the seventh 2 5 enbodi ment. Figr AbTa) Is atop view of a disk
cassette in the seventh -1 8- enbodinent. Fig. 47(b) is a top view of a
di sk cassette in the seventh enbodiment. Fig. 48(a) is a top view of a disk

cassette in thepexastforoiecasds vehére the fird8nidans récords thewWarh a di sk
cassette in the seventh enbodinent. Fig. 49(a) is a top view of a liner and
a portion aroundnférmmatiosrinto the comecentricarhokis mmithe Irezording rhediud9( b)
is atop viewof a liner and a portion around the liner in the seventh
enbodi ment . Fi g.usipgcheniadic infprmagionycontaingdr ingineraspbie datadniormation

por 1 on ar ound TEVIAGA 00 e PecpRd Saxdane AscaielTRBee for recording the Jata’
' 5 information into the concentric tracks on the recording medium.
BRIEF DESCRIPTION THE DRAWINGS
Fig. 1 is a block diagram of a recording and reproducing
apparatus according to a first embodiment of this invention.
Fig. 2 is an enlarged view of an optical recording head portion
10 in the first embodiment. '
Fig. 3 is an enlarged view of a head portion in the first
embodiment.
Fig. 4 is an enlarged view of a head portion in the first
embodiment as viewed in a tracking direction.
15 Fig. 5 is an enlarged view of a magnetic head portion in the
first embodiment. |
Fig. 6 is a timing chart of magnetic recording in the first
embodiment.
Fig. 7 is a sectional view of a recording medium in the first
20 embodiment.
Fig. 8 is a sectional view of a recording medium in the first
embodiment.
Fig. 9 is a sectional view of a recording medium in the first
embodiment. |
25 Fig. 10 is a sectional view of a recording portion‘ in the first

embodiment.



Fig. 50(b) is a top viewof a liner and a portion around the liner in the
sevent h enbodi nent. Fig. 50(c) is a transversely sectional view of a |liner
portion in the seventh enbodinent. 2 0 Fig. 50(d) is a transversely
sectional view of a disk cassette in the seventh enbodinent. Fig. 51 is a
transversely sectional view of conditions mhggi liner pin insertion is off
in the seventh enbodinent. Fig. 52 is a trafswversely sectional view of
conditions where 2 5 liner pin insertionis on in the seventh enbodi nent.
Fig. 53(a) is a transversely sectional view of conditions where -1 9-

liner pin insertion Fgofif isha deptiopid Vibwesiba dedbrding portibi(in the first
transversely . sectional view of conditions where liner pin insertion is on
in the seventh emilssdiraeht. F1g. 54(a) is a transversely sectional view of
conditions where 5 nagnetic head nounting is off in the seventh

embodi nent. Fig. 54(Bigi 32aist a mectionad viewenft & meabrdingpoftionniai thefirsther e
magneti c head nounting is on in the seventh enbodinent. Fig. 55(a) is a
transversel y seembo@imendw of conditions where magnetic head nounting is

off in the seventh enbodinent. 1 0O _ Fig, 55(b) .is a transvertﬁelﬁg
sectional videw of cofdg: lénis arRactionsd dewcohadgcapding pgriencin the first

sevent h enbodi nent.. &: . 56 is atop viewof a recording nediumin the
seventh enbodi nEMPO '89 7(a) is a transversely sectional view of

conditions where 1 Sguhngl QI 0 d#dida Yelr®o®h 'rekBraily pEYABH L HEKAR" -
embodiment.
Fig. 15 is a perspective view of a cassette in the first
10 embodiment.
Fig. 16 is a perspective view of a recording and reproducing
apparatus in the first embodiment.
Fig. 17 is a block diagram of a recording and reproducing
apparatus according to the first embodiment.
15 Fig. 18 is a perspective view of a game machine in the first
embodiment.
Fig. 19 is a block diagram of a recording and reproducing
apparatus according to a second embodiment of this invention.
Fig. 20 is an enlarged view of a magnetic head portion in the
20 second embodiment.
Fig. 21 is an enlarged view of a magnetic head portion in the
second embodiment.
Fig. 22 is an enlarged view of a magnetic head portion in the
second embodiment. '
25 Fig. 23 is an enlarged view of a recording portion in a third

embodiment of this invention.



Fig. 57(b) is a transversely sectional view of conditions where |iner pin

I nsertion is on in the seventh enbodinent. Fig. 58 is a sectional view of a
liner pin front portion which assunes an off state in the seventh

enbodi nent. .20 Fig. 59 is a sectional view of a liner pin front
portion which assunes an on state in the sexﬁ th enbodinent. Fig. 60 is a
transversely sectional view of a liner pin Whi®ch assunmes an off state in
the seventh enbodinment. Fig. 61 is a transversely sectional view of a liner
pin which 2 5 assunes an on state in the seventh enbodinent. Fig. 62 is a

sectional view of a figfHm4RE'd blsck @i ea Weeording add- reproduingi n i s
off in the seventh -enbodinent. Fig. 63 is a sectional view of a front

portion in the g Fparaﬂw aceordingrtopa foustln embodiment of this énvenitionnt . Fi g.
64 is a sectional view of a front portion in the case where 5 a liner pin
is off in the seventRigr@5dsramtenlarged eiew o aamagn@halrecapﬁdmg partiognin
portion in the case where a liner pinis onin the seventh enbodi ment. Fig.
66 is a sectionthe fpunthoierabedisnenbortion in the case where a liner pinis
off in the seventh enbodi nent. w of a

67
front porti&n in theF%Ezs% v%ﬁeﬂlé eéﬁﬂgﬁgf"%ﬁ"ﬁ qfsaé?!?éﬁ%i?sgcs’-ﬁcﬁid?ﬁ? g t he

sevent h enbodi nent S VI e of a di sk cassette in an
ei ght h enbodi neH?rté?nt L‘ﬁb? is a top view of a disk

cassette in the el ghﬂ]g ]2'? 1g@ggc{{8n51 view of a recording portion in the fourth
embodiment.
Fig. 28 is a flowchart of a program in the fourth embodiment.
10 Fig. 29 is a flowchart of a program in the fourth embodiment.
Fig. 30(a) is a sectional view of conditions where a magneto-
optical disk is placed in an operable position in the fourth
embodiment.
Fig. 30(b) is a sectional view of conditions where a CD is
15 placed in an operable position in the fourth embodiment.
Fig. 31 is an enlarged view of a magneto-optical recording
portion in the fourth embodiment.
Fig. 32 is a block diagram of a recording and reproducing
apparatus according to a fifth embodiment of this invention.
20 Fig. 33 is an enlarged view of a magnetic recording portion in
the fifth embodiment.
Fig. 34 is an enlarged view of a magneto-optical recording
portion in the fifth embodiment.
Fig. 35 is an enlarged viex-v of a magneto-optical recording
25 portion in the fifth embodiment.

Fig. 36 is an enlarged view of a magnetic recording portion in



Fig. 69(a) is a transversely sectional view of a portion around a |liner pin
In the case where liner pin insertionis off in the eighth enbodinent. Fig.
69(b) is a transversely sectional view of a portion around a 20 |liner pin
in the case where liner pin insertiomis on in the eighth enbodi ment. Fig.

70(a) is a top view of a disk cassette in the e/ghth enbodi ment. Fig. 70(b)
Is atop view of a disk cassette in the ei ghtﬂ Z 5 enbodinent. Fig. 70(c)

is a top view of a disk cassette in the eighth -21 - enbodinent. Fig. 71
is a transversely sectional view of a liner pin and a disk cassette in the

ei ght h enbodi nenfhe fifth ebadilnent.ransversely sectional view of a portion
around a 5 liner pinin the eighth enbodinent. Fig. 72(b) is a transversely

sectional view of a pPig.i 87 isranEhlargéd elewiof a majnetnoptivad recording
conventional cassette is placed in an operable position in the eighth
enbodi nent . Fi g. péfiien irs thetfifthsemboeimerdct i onal view of a portion around
alo0 liner pinin the case where liner pin insertion is off in the eighth
enmbodi ment. Fig. 73(b¥Fig.s38 isramdeck diagramcoef arrgcording sndargmrodusingr ound
aliner pinin the case where liner pin insertion is on in the eighth

enbodi nent. © 5 apparatysjacearding to g sixth emabadiment ofithis inyeation: a

ti d
portion around a Fig. 39 is a block diagram of a magnetic recording portion in

the sixth embodiment.
Fig. 40 is an enlarged view of a magnetic field modulating
portion in the sixth embodiment.
10 Fig. 41 is a top view of a magnetic recording portion in the
sixth embodiment.
Fig. 42 is a top view of a magnetic recording portion in the
sixth embodiment.
Fig. 43 is an enlarged view of a magnetic recording portion in
15 the sixth embodiment.
Fig. 44 is an enlarged view of a magnetic field modulating
portion in the sixth embodiment.
Fig. 45(a) is a top view of a disk cassette in a seventh
embodiment of this invention. |
20 Fig. 45(b) is a top view of a disk cassette in the seventh
embodiment.
Fig. 46(a) is a top view of a disk cassette in the seventh
embodiment. '
Fig. 46(b) is a top view of -a disk cassette in the seventh
25 embodiment.

Fig. 47(a) is a top view of a disk cassette in the seventh



liner pinin the case where liner pin insertionis off in the eighth

enbodi nent. Fig. 74(b) is a transversely sectional view of a portion around
a liner pinin the case where liner pin insertionis onin the eighth 2 0
enbodinment. Fig. 75 is a top view of a disk cassette in a ninth enbodi nent
of this invention. Fig. 76 is a transversely ctional view of a portion

around a liner pinin the case where liner pirh®%™nsertion is off in the
ninth 2 5 enbodinment. Fig. 77 is a transversely sectional view of a portion
around a -22- liner pinin the case where liner pin insertionis on in

t he ninth enbodi membodbngnts/8(a) is a transversely sectional view of a
portion around a liner pin in the case where liner pin insertion is off in
the ninth 5 enbodi mentFigridb)7s(a)topview: ofam slisk nsispetieci theisevertiof a
portion around a liper, pin in the case where liner pin insertionis onin
the ninth enbodi @ERPOAINENt79(a) is an illustration of a tracking principle

which 1 0 occurs in't a ce of correctd on.i,n a tenth enbodi nent, of this
et ion. B o 7000y Mg SRUIE il ViR S Qg sBenglte I tHRe SeEERn O
occurs in theab rrection in the tenth enbodinent. Fig. 80(a) is
a view of trg‘?:ki %gﬂggﬁ%te?lghs of an optical head in 15 the tenth

embodi nent . Fig. 48(b) is a top view of a disk cassette in the seventh
embodiment.
Fig. 49(a) is a top view of a liner and a portion around the liner
in the seventh embodiment.
10 Fig. 49(b) is a top view of a liner and a portion around the
liner in the seventh embodiment.
Fig. 49(c) is a top view of a liner and a portion around the
liner in the seventh embodiment.
Fig. 50(a) is a top view of a liner and a portion around the liner
15 in the seventh embodiment.
Fig. 50(b) is a top view of a liner and a portion around the
liner in the seventh embodiment. '
Fig. 50(c} is a transversely sectional view of a liner portion in
the seventh embodiment.
20 Fig. 50(d) is a transversely sectional view of a disk cassette in
the seventh embodiment.
Fig. 51 is a transversely sectional view of conditions where
liner pin insertion is 6ff in the seventh embodiment.
Fig. 52 is a transversely séctional view of conditions where
25 liner pin insertion is on in the seventh embodiment.

Fig. 53(a) is a transversely sectional view of conditions where



Fig. 80(b) is a view of tracking conditions of an optical head in the tenth

enbodi nent. Fig. 81(a) is an illustration of an offset anpbunt of an optical
track on a disk in the tenth enbodinent. 2 0 Fig. 81 (b) is an

illustration of an offset ampunt of an optical track on a disk in the tenth
enbodi ment. Fig. 81(c) is an illustration of a tracking error signal in the

tenth enbodi nent. Fig. 82(a) is a view of tr'a'l:ﬂ'rng condi tions of an optical
head 25 whi ch occur in the absence of correction in the tenth enbodi nent.
Fig. 82(b) is a view of tracking conditions of an optical head -2 3-

whi ch occur in tliﬁ‘erpp‘ﬁeiﬁ% rﬂf)ncl%réff%iﬁfb%ﬁ%ﬁﬁlt&ﬁbgd 1 agl ment. Fig. 83

is an illustration of a reference track in t t ent h dinent. 5

Fig. 84(a) is a side pigeB3(b) 3s H tiifisversélfeséctiohal vitv O corditions Witere
tenth enbodinment. Fig. 84(b) is a side view of a slider in the case of an
OFF state in thdinenplndmsefionnis. oiriig. t1¥é sayenth mbddimeat. of a slider
portion in the case where 1 0 magnetic recording is OFF in the tenth

enbodi ment. Fig. 85(Hig S4akisia transvetselysseationgloviemo of iconditionsswhelrer e
magnetic recording is ONin the tenth enbodinent. Fig. 86 is an

i | lustrationdof magneticr Bead rmewsyding isiofbin thevsaverth embasimentd a

position on a disk in_the tepth 1 5 enbodi_nent.
Fig. 54(b) is a transversely sectional view of conditions where

magnetic head mounting is on in the seventh embodiment.
Fig. 55(a) is a transversely sectional view of conditions where
magnetic head mounting is off in the seventh embodiment.
10 Fig. 55(b) is a transversely sectional view of conditions where
magnetic head mounting is on in the seventh embodiment.
Fig. 56 is a top view of a recording medium in the seventh
embodiment.
Fig. 57(a) is a transversely sectional view of conditions where
15 liner pin insertion is off in the seventh embodiment.
Fig. 57(b) is a transversely sectional view of conditions where
liner pin insertion is on in the seventh embodiment.
Fig. 58 is a sectional view of a liner pin front portion which
assumes an off state in the seventh embodiment.
20 Fig. 59 is a sectional view of a liner pin front portion which
assumes an on state in the seventh embodiment.
Fig. 60 is a transversely sectional view of a liner pin which
assumes an off state in the seventh embodiment.
Fig. 61 is a transversely _s-ectional view of a liner pin which
25 assumes an on state in the seventh embodiment.

Fig. 62 is a sectional view of a front portion in the case where



Fig. 87 is a block diagram of a magnetic recording portion in an eleventh
.enmbodi nent of this invention. Fig. 88(a) is a transversely sectional view
of a magnetic head in the el eventh enbodinent. 2 0 Fig. 88(b) is a
bottom view of a magnetic head in the eleventh enbodinent. Fig. 88(c) is a
bottom vi ew of anot her magnetic head in the el eventh enbodinment. Fig. 89 is

an illustration of a spiral-shaped recordi ngagrmat in 25 the el eventh
enbodiment. Fig. 90 is an illustration of a recording format of a guard
band -2 4- in the eleventh enbodinent. Fig. 91 is an illustration of a

data structure iwé‘ﬁe@seﬁ%ﬁyfgf%@ﬁege%ﬁm{Ihgod%@ﬁ_}_ is atimng chart of

recording in the odinent. Fig. 92(b) 1s atimng chart of

si mul t aneous recordi rEighs3 ¥9 aheadforidl vie® 6f aVRBhE pureiodl iRthe fadk witeres
a bl ock diagram of a reproducing portion in the eleventh enbodinent. 1 0

Fig. 94 is an ild lislergpinofs oh i thé seventhganbotimenthe el eventh
enbodi nent. Fig. 95 is a flowhart of traverse control in the eleventh
enbodi nent. Fig. 96 iEgab4 is asseciional véwaof gl frorit ipoadtiore iro thiencpseowirdrei n
1 5 the el eventh enbodi nent.
a liner pin is off in the seventh embodiment.
Fig. 65 is a sectional view of a front portion in the case where
a liner pin is on in the seventh embodiment.
Fig. 66 is a sectional view of a front portion in the case where
a liner pin is off in the seventh embodiment.
10 Fig. 67 is a sectional view of a ﬁ;ont portion in the case where
a liner pin is off and is inactive in the seventh embodiment.
Fig. 68(a) is a top view of a disk cassette in an eighth
embodiment of this invention. _
Fig. 68(b) is a top view of a disk cassette in the eighth
15 embodiment. | |
Fig. 69(a) is a transversely sectional view of a portion around a
liner pin in the case where liner pin insertion is off in the eighth
embodiment.
Fig. 69(b) is a transversely sectional view of a portion around a
20 liner pin in the case where liner pin insertion is on in the eighth
embodiment.
Fig. 70(a) is a top view of a disk cassette in the eighth
embodiment. '
Fig. 70(b) is a top view of -a disk cassette in the eighth
25 embodiment. |

Fig. 70(c) is a top view of a disk cassette in the eighth



Fig. 97 is an illustration of the relation between a traverse gear rotation

nunber and a radius in the eleventh enbodinent. Fig. 98 is an illustration
of an optical recording surface format in the el eventh enbodinment. 2 0

Fig. 99 is an illustration of a recording format in the presence of
conpatibility with a | ower |evel apparatusirbiﬁe el eventh enbodinment. Fig
100 is an illustration of the correspondence 4 élati on bet ween an opti cal
recordi ng surface and a nagnetic recording 2 5 surface in the el eventh
enbodiment. Fig. 101 is a perspective view of a recording mediumin a -2

5 - twelfth enbeghpedim@ntthis i nvention. Eig. 102 is a perspective view of
a recording nediumin the twelfth enbodinment. Fig. 103 is a transversely
sectional view of a rEgo7d igaredhswerselyvsectional view of d liner fpinnand aaisk
printing steps in the twelfth enbodinent. Fig. 104 is a transversely
sectional view afassetiecin dhegeighdthuemblodiimentcurs at film form ng and
printing steps in the twelfth enbodinent. 1 0 Fig. 105 is a
perspective view of Figad@lakisuaitngngyensely sactionahview of e ppstionngraundm
application step in the twelfth enbodipent. Fig. 106 is a transversely
sectional vi®ew éiner piedndthe eiglath embodiBentati on and transfer steps in
the twel fth enbodi : Fig. 107.i i tratd t f
maﬁuf \Qﬁt uri nS aor 'ercrgﬁéignéﬁb) is a tr'agsverselylr St o'nai View of a rf)o0 on afound a

liner pin in the case where a conventional cassette is placed in an
operable position in the eighth embodiment.

Fig. 73(a) is a transversely sectional view of a portion around a

10 liner pin in the case where liner pin insertion is off in the eighth
embodiment.

Fig. 73(b) is a transversely sectional view of a portion around a
liner pin in the case where liner pin insertion is on in the eighth
embodiment.

15 Fig. 74(a) is a transversely sectional view of a portion around a
liner pin in the case where liner pin insertion is off in the eighth
embodiment.

Fig. 74(b) is a transversely sectional view of a portion around a
liner pin in the case where liner pin insertion is on in the eighth

20 embodiment.

Fig. 75 is a top view of a disk cassette in a ninth embodiment
of this invention.

Fig. 76 is a transversely sectional view of a portion around a
liner pin in the case where linef pin insertion is off in the ninth

25 embodiment.

Fig. 77 is a transversely sectional view of a portion around a



mediumin the twelfth enbodinent. Fig. 108 is a transversely sectional view
of a recording nediumat application and transfer steps in the twelfth
enbodi ment. Fig. 109 is a perspective view of a manufacturing systemin a 2
0O state corresponding to an application step in the twelfth enbodi nent.
Fig. 110 is a block diagramof a recording aa%nreproduci ng appar at us

[

according to a thirteenth enbodi nent of thiS%“nvention. Fig. 111 is a

transversely sectional view of a portion around a 2 5 nagnetic head in the
thirteenth enbodinent. Fig. 112 is an illustration of the relation between

a head gap - finfr di8Ng he"chs¥ wHdreliaés pin anurtios dB)on int tiee wtitheent h
enbodi nent. Fig. 113 is a top view of a maghetic track in the thirteenth

enbodinent. 5 embodiirdentl4 is a transversely sectional view of a portion
around a magnetic head in the thirteenth enbodinment. Fig. 115 is a
transversel y section®igv78(a)ds a tratisverselywsentionalrdewt af a@@ﬁmrmrﬂrpynd a
pl aced in an operable position. Fi QL 116 is an il ustratieq%l_of the re] ation
between a rel at lineripin inithe eass whergdinexpin dnsertieniscotidn the niRthnead
and a magnetic head in the twelfth and thirteenth enbodi ments. Fig. 1 17 is
a transvers® seembedimengyy of a head traverse portion in the thirteenth

e b0 oo g, Fltilis's Hantbvetelf SelASHET 1w BF & BBrtibn'difouitia 2
liner pin in the case where liner pin insertion is on in the ninth
embodiment.

Fig. 79(a) is an illustration of a tracking principle which
10 occurs in the absence of correction in a tenth embodiment of this
invention. |
Fig. 79(b) is an illustration of a tracking principle which
occurs in the absence of correction in the tenth embodiment.
Fig. 80(a) is a view of tracking conditions of an optical head in
15 the tenth embodiment.
Fig. 80(b) is a view of tracking conditions of an optical head in
the tenth embodiment.
Fig. 81(a) is an illustration of an offset amount of an optical
track on a disk in the tenth embodiment.
20 | Fig. 81(b) is an illustration of an offset amount of an optiqa.l
track on a disk in the tenth embodiment.
Fig. 81(c) is an illustration of a tracking error signal in the
tenth embodiment. '
Fig. 82(a) is a view of traci:ing conditions of an optical head
25 which occur in the absence of correction in the tenth embodiment.

Fig. 82(b) is a view of tracking conditions of an optical head



Fig. 119 is a transversely sectional view of another head traverse portion
in the thirteenth enbodinent. Fig. 120 is a transversely sectional view of

anot her head traverse portion in the thirteenth enbodi nent. 20 Fi g.
121 is an illustration of the-intensities of magnetic fields generated by
vari ous hone-use appliances. Fig. 122 is an illustration of-a recording

format on a recording nediumin the thi rt een2® enmbodi nent . Fig. 123 is an
illustration of a recording format on a recording 2 5 mediumin a normal
node in the thirteenth enbodinment. Fig. 124 is an illustration of a

recording for n%meh?%é%gﬂ:ﬂn%npreﬁée gggdmé@oﬁ J}‘ﬁﬂﬁé‘%ﬁtﬁr ack pitch

mode in the thirteen I's an i1 llustration of
conpr essi ng nmagggihedimgeatded i nformation by using a reference table of
optical recorded 5 information in the thirteenth enbodinent. Fig. 126 is a

transversely secti ongligv88Viscdn dllhsttatiorn of = fefepénc® track ihethehterment h
enbodi nent. Fig. 127 is a flowhart of a recording and reproduci ng program

in the thirteenembodinenent. 1 0 Fig. 128 is a flowhart of a

recordi ng and reproducing programin the thirteenth enbodi nent. Fig. 129(a)
is an illustration oFig aéf;édscaesi;inmegvnéajslidem ir thiei casecof ANcE@Db statenin
Fig. 129(b) is an illustration of a noise detecting head in the 1 5
thirteenth enbothéndenth embodiment.

Fig. 84(b) is a side view of a slider in the case of an OFF state
in the tenth embodiment.
Fig. 85(a) is a side view of a slider portion in the case where
10 magnetic recording is OFF in the tenth embbdinient.
Fig. 85(b) is a side view of a slider portion in the case where
magnetic recording is ON in the tenth embodiment.
Fig. 86 is an illustration of the correspondence relation
between an address and a position on a disk in the tenth
15 embodiment.
Fig. 87 is a block diagram of a magnetic recording portion in
an eleventh embodiment of this invention.
Fig. 88(a) is a transversely sectional view of a magnetic head in
the eleventh embodiment.
20 Fig. 88(b) is a bottom view of a magnetic head in the eleventh
embodiment. | |
Fig. 88(c) is a bottom view of another magnetic head in the
eleventh embodiment.
Fig. 89 is an illustration of a spiral-shaped recording format in
25 the eleventh embodiment. |

Fig. 90 is an illustration of a recording format of a guard band



Fig. 129(c) is an illustration of a noise detecting head in the thirteenth
enbodi nent. Fig. 130 is an illustration of a magnetic sensor in the
thirteenth enbodi nent. 20 Fig. 131 is a sectional view of a recording
and reproduci ng apparatus according to a fourteenth enbodi nent of this

i nvention. Fig. 132 is a tine-domain di agram % various signals in the
fourteenth enbodinent. Fig. 133 is a perspeé@ e view of a cartridge for an
opti cal -28- recording nmediumin the fourteenth enbodinment. Fig. 134 is
a bl ock diagram of a recording and reproduci ng apparatus in the fourteenth

enbodi ment. Fi g.inl $hei devetitientioo@dimedt.agsam of various signals in the 5
fourteenth enbodinent. Fig. 136 is a bl ock diagramof a recording and

reproduci ng appar at usFig @i 8 an Hlmstratidn efat datmbbuiotune nfthergleventh
invention. Fig. 137( 3 IS a perspective view of the f| fteenth enbodi nent in
which a cartri dgembx) iment.ed i nto the apparatus. Fig. 137(b) is

a perspective view of _the f t eent h enbodi nen e rtri ge |s
fixed. Fig. 137(c) isFig [ 2@hdsa Haningghart ¢ geqqr\ﬁt?@gﬂphag

which the cartrid cted fromthe apparatus. Fig. 138(a) is a
perspective ?i e\/\F’g‘?’Q‘ﬁg‘# ¥t eenth enbodi nment 1 5in which a cartridge is

:‘ infst(:areteﬁ'?hI ghgoérﬁeﬁfpﬂ@amyf% Fe car# ge | s gﬁ&biﬁ récBiafig byawo
heads in the eleventh embodiment.
_ Fig. 98 is a block diagram of a reproducing portion in the
eleventh embodiment.

10 Flg 94 is an illustration of a data arrangement in the eleventh
embodiment. |

Fig. 95 is a flowchart of traverse control in the eleventh
embodiment.
Fig. 96 is an illustration of a cylindrical recording format in

15 the eleventh embodiment.

Fig. 97 is an illustration of the relation between a traverse gear
rotation number and a radius in the eleventh embodiment.

F1g 98 is an illustration of an optical recording surface format
in the eleventh embodiment.

20 Fig. 99 is an illustration of a recording format in the presence
of compatibility with a lower level apparatus in the eleventh
embodiment. '

Fig. 100 is an illustration of the correspondence relation
between an optical recording St.n'face and a magnetic recording

25 surface in the eleventh embodiment.

Fig. 101 is a perspective view of a recording medium in a



Fig. 138(c) is a perspective view of the fifteenth enbodi ment in which the
cartridge is ejected fromthe apparatus. 2 0 Fig. 139(a) is a
sectional view of the fifteenth enbodiment in which a cartridge is inserted
into the apparatus. Fig. 139(b) is a sectional view of the fifteenth

enbodi nent in which the cartridge is fixed. Fig. 139(c) is a sectional view
of the fifteenth enbodinent in 25 which the‘géktridge Is ejected fromthe
apparatus. Fig. 140 is a block diagram of a recording and reproduci ng

-29- apparatus according to a sixteenth enbodi nent of this invention. Fig.

141(a) is a persRRtith'émHditimnt! beusisdRentibrenbodi ment in which a
cartridge is inserted into the apparatus. Fig. 141(b) is a perspective view
of the sixteenth emb@moR fs aiperspiective vewaoft airegerding mesiuntily. thet1( c)
Is a perspective view of the sixteenth enbodinment in which the cartridge is
ej ected from t hewedfihr emisodimnent.142(a) is a perspective view of the
si xteenth enbodinent in which a cartridge is inserted i@gto theggqg) aratus. 1

0 Fig. 142(b) iKgal9S ispadransversgly sectiopakyiers o @nT e4A3 gdjgm

which the cartridge,is fixed., Fig.,. 142(¢c) is_a perspecti | e %he

si xteenth e odi"ﬁ’%ﬁ’tl'l PREWRS @t farmy g@ﬁ’il’?’ﬁ]‘@t“‘iﬁ??ﬁﬁnﬁ%ﬁ” rat us.
Fig. 143(a) is a_sectional view of the sixteenth enbodinent in 1 5 which a
cartridge is inseé?_ggufnr%'the apparatus. Fig. 143(b) is a sectional view

of the sixteenth embagisMpy {d'atrhRbvdratly 8eétibaPview bf %fecording medium
which occurs at film forming and printing steps in the twelfth
embodiment.

10 Fig. 105 is a perspective view of a manufacfuring system in a
state corresponding to an application step in the twelfth
embodiment.

Fig. 106 is a transversely sectional view of a recording medium
at application and transfer steps in the twelfth embodiment.

15 Fig. 107 is an illustration of steps of manufacturing a recording
medium in the twelfth embodiment. |

Fig. 108 is a transversely sectionall view of a recording medium
at application and transfer steps in the twelfth embodiment.
Fig. 109 is a perspective view of a manufacturing system in a

20 state corresponding to an application step in the twelfth
embodiment.

Fig. 110 is a block diagram of a recording and reproducing
apparatus according to a thirteenth embodiment of this invention.
Fig. 111 is a transversely .sectional view of a portion around a
25 magnetic head in the thirteenth embodiment. |
Fig. 112 is an illustration of the relation between a head gap



Fig. 143(c) is a sectional view of the sixteenth enbodi ment in which the
cartridge is ejected fromthe apparatus. 2 0 Fig. 144(a) is a diagram
of a part of an apparatus for making a recording nediumin the fourteenth
enbodi nent. Fig. 144(b) is a diagramof a part of an apparatus for making a
recording mediumin the fourteenth enbodingg% Fig. 145(a) is a top view of
a recording nediumin the 25 fourteenth enb pﬁent. Fig. 145(b) is a top
view of a recording nmediumin the -3 0 - fourteenth enbodi nent. -

Fig. 145(c) is a top view of a recording nediumin the fourteenth

embodi ment . Fi glgn#gﬁgﬂdiah%tﬁéiﬁié@@ﬁlamb&ﬂtqam iheg thivgee@tium in the 5
odal nt.

fourteenth enb Fig. 146(b) is a sectional view of a recording
medi umin the fempBRBAMEnENDOdi ment. Fig. 147 is a bl ock diagram of an
apparatus according to a seventeenth enbodi nent of this invention. 1 0
Fig. 148 is a fl owhRig. bI3dsm tgp mewnof aanagneticerack inthelithirteentng.
149 is a block diagram of an apparatus according to an ei ghteenth

enbodi nent of té&mbodimeent.on. Fig. 150 is a flowhart of a programin the

eighteenth 1 5 enbodinment. Fig. 151 is a block diagram of an apparatu
accordi ng t& a ni net Bight h144d auiransverselysestional vigwof a portion around a

magnetic head in the thirteenth embodiment.
Fig. 115 is a transversely sectional view of conditions where a
recording medium is placed in an operable position.
Fig. 116 is an illustration of the relation between a relative
10 noise amount and a distance between an optical head and a
magnetic head in the twelfth and thirteenth embodiments.
Fig. 117 is a transverse sectional view of a head traverse
portion in the thirteenth embodiment.
Fig. 118 is a top view of a head traverse portion in the
15 thirteenth embodiment.
Fig. 119 is a transversely sectional view of another head
traverse portion in the thirteenth embodiment.
Fig. 120 is a transversely sectional view of another head
traverse portion in the thirteenth embodiment.
20 Fig. 121 is an illustration of the intensities of magnetic fields
generated by various home-use appliances. |
Fig. 122 is an illustration of a recording format on a recording
medium in the thirteenth embodiment.
Fig. 123 is an.illustration.of a recording format ‘on a recording
25 medium in a normal mode in the thirteenth embodiment.

Fig. 124 is an illustration of a recording format on a recording



Fig. 152 is a diagramof an optical address table and a nagnetic address
table in a recording nmediumin the nineteenth 2 0 enbodinent. Flg. 153 is a
bl ock di agram of an apparatus in the nineteenth enbodinment. Fig. 154(a) is
a diagram of an address table of an optical file and a magnetic file in the
ni net eent h enbodi ment. 25 Fi g. 154(b)h%§ a diagram of an address |ink
tabl e between two files in the nineteenth € di ment . -31 - Fig. 155 is
a sectional view of an optical recording nediumin the nineteenth

enbodi nent. Fig. 156 is a flowhart of operation of starting up an opti cal

disk in th I net ' : [ / ' hart of
b . RO AR i pich e tad angebpichart, of 2

programin a t s tnvention. Fig. 157(b) is a
di agram of an Q%gﬁgﬁﬁnﬂﬁﬁﬁ table of a magnetic file and an optical file in
the twentieth enbodinent. Fig. 157(c) is a block diagram of a bug
correcting portion ipig D28he amdliusetdtiemiafitompressing megi{etjc recarded
flowhart of a programin a twenty-first enbodinent of this invention. Fig.
158(b) is a di agifermeition dyt asing merefevencatable of opticalarecprdedst
enbodinment. 1 5 Fig. 158(c) is a block diagramof a bug correcting
portion in Bhe information dn the dhirteanth mbodimery. a bl ock di agram of an
apparatus according to a .
Fig. 126 is a transversely sectional view of a head traverse
portion in the thirteenth embodiment.
Fig. 127 is a flowchart of a recording and reproducing
program in the thirteenth embodiment.
10 Fig. 128 is a flowchart of a recording and reproducing
program in the thirteenth embodiment.
Fig. 129(a) is an illustration of a noise detecting head in the
thirteenth embodiment.
Fig. 129(b) is an illustration of a noise detecting head in the
15 thirteenth embodiment.
Fig. 129(c) is an illustration of a noise detecting head in the
thirteenth embodiment.
Fig. 130 is an illustration of a magnetic sensor in the
thirteenth embodiment.
20 Fig. 131 is a sectional view of a recording and reproducing
apparatus according to a fourteenth embodiment of this invention.
Fig. 132 is a time-domain diagram of various signals in the
fourteenth embodiment.

Fig. 133 is a perspective view of a cartridge for an optical



twenty-second enbodi nent of this invention. Fig. 160 is a diagramof a file
structure in a conputer in the 20 twenty-second enbodinent. Fig. 161 is a
flowmchart of a programin the twenty-second enbodinent. Fig. 162 is a

flowmchart of a programin the twenty-second enbodinent. 2 5 Fig. 163
Is a flomchart of a programin the twenty-second enbodi nent. -32- Fig.
164(a) is an illustration of a display scree@®f a main conputer in the
twenty-second enbodi nent. Fig. 164(b) is an illustration of a display
screen of a main conputer in the twenty-second enbodi nent. 5 Fi g.

164 [ i ' . ' ' t in th
Cent y- Second eRBERldile hdHindinbd PRV OHTEAMP bnibdRidiehiET (L Er 1 ' Ne
screen of a main compipen ggyd Aol Al aRPOY RIHIRE and ireprddbicissg an

illustration of a dispray screen of a conputer in 1 0 t%e twen?y-second

enbodi nent. Figg fhs!ip tHe fohrtebhth icgAbotimedtspl ay screen of a main

conputer in the twenty-second enbodinent. Fig. 166(b) is an illustration of
a display screen of Fignil@5scizatime-domiaie diagram ofvaridusndignaisin .the 5
Fig. 166(c) is an illustration of a display screen of a nmain conputer in

t he twenty- secoficustdemthrembodiment.66(d) is an illustration of a display
sereen of a min Fig. 136 is a block diagram of a recording and reproducing
apparatus according to a fifteenth embodiment of this invention.
Fig. 137(a) is a perspective view of the fifteenth embodiment
in which a cartridge is inserted into the apparatus. |
10 Fig. 137(b) is a perspective view of the fifteenth embodiment
in which the cartridge is fixed.
Fig. 137(c) is a perspective view of the fifteenth embodiment
in which the cartridge is ejected from the apparatus.
Fig. 138(a) is a perspective view of the fifteenth embodiment
15 in which a cartridge is inserted into the apparatus.
Fig. 138(b) is a perspective view of the fifteenth embodiment
in which the cartridge is fixed.
Fig. 138(c) is a perspective view of the fifteenth embodiment
in which the cartridge is ejected from the apparatus.
20 Fig. 139(a) is a sectional view of the fifteenth embodiment in
which a cartridge is inserted into the apparetus.
Fig. 139(b) is a sectional view of the fifteenth embodiment in
which the cartridge is fixed. |
Fig. 139(c) is a sectional ﬁew of the fifteenth embodiment in
25 which the cartridge is ejected from the apparatus.
- | Fig. 140 is a block diagram of a recording and reproducing



conputer in the twenty-second enbodi nent. Fig. 167(a) is an illustration of
a display screen of a sub 2 0 conputer in the twenty-second enbodi nent.

Fig. 167(b) is an illustration of a display screen of a sub conputer in the
twenty-second enbodinent. Fig. 168 is a diagramof a network in the
twenty-second enbodinent. 2 5 - Fig. 169 is an illustration of a

di splay screen of a main conputer in the t\/\eﬁgﬂsecond enbodi nent . -3 3
- Fig. 170 is an illustration of a display screen of a conputer in the

seventeenth enbodinent. Fig. 171 is a diagramof a recording mediumin the

t ty- d 5&%(}5 t : B ds ' : W.i '
rr\gsge%/i csﬁggg i%‘ e [Eﬁlgr cggﬁgﬁl%ﬁ%o%lg%%tzﬁﬂﬁl)eéhﬁgags E?fi S a %ggﬁsgygﬁiv?ew
of a magnetic head irlrighq:ltmhr i$DpbrepdtidVitw df the dhdeenthSedbudiineanal

view of a magnetic head in the 1 O"thirteenth enbodinent. Fig. 173(a) is a

perspective vi eyhavhichagegitriidicRdinsertéd ihto theepparairhsdi nent. Fig.
173(b) is a sectional view of a magnetic head in the thirteenth enbodi nent.

15 Fig. 174(a) FRig. 443db} e @ perspechive View rafgthe isixteeathi embodiment
thirteenth enbodinent. Fig. 174(b) is a sectional view of a magnetic head
in the 5 in which the cartridge is fixed.

Fig. 141(c) is a perspective view of the sixteenth embodiment
in which the cartridge is ejected from the apparatus.
Fig. 142(a) is a perspective view of the sixteenth embodiment
in which a cartridge' is inserted into the apparatus.
10 Fig. 142(b) is a perspective view of the sixteenth embodiment
in which the cartridge is fixed.
Fig. 142(c) is a perspective view of the sixteenth embodiment
in which the cartridge is ejected from the apparatus.
Fig. 143(a) is a sectional view of the sixteenth embodiment in
15 which a cartridge is. inserted into the apparatus.
Fig. 143(b) is a sectional view of the sixteenth embodiment in
which the cartridge is fixed. |
Fig. 143(c) is a sectional view of the sixteenth embodiment in
which the cartridge is ejected from the apparatus.
20 Fig. 144(a) is a diagram of a part of an apparatus for making a
recording medium in the fourteenth embodiment.
Fig. 144(b) is a diagram of a part of an apparatus for making a
recording medium in the fourteenth embodiment.
Fig. 145(a) is a top view of a recording medium in the
25 fourteenth embodiment.
| Fig. 145(b) is a top view of a recording medium in the



thirteenth enbodinent. Fig. 175(a) is a perspective view of a magnetic head
in the 20 thirteenth enbodinent. Fig. 175(b) is a sectional view of a
magnetic head in the thirteenth enbodiment. Fig. 176(a) is a perspective
view of a noise detection coil in the thirteenth enbodi nent. 25 Fi g.
176(b) is a sectional view of a noise detectiqgp coil in the thirteenth
enbodi nent . -34- Fig. 177(a) is a perspecgi ®t view of a noise detection
coil in the thirteenth enbodinment. Fig. 177(b) is a block diagramof a

noi se detection systemin the thirteenth enbodi nent. 5 Fig. 178(a) is
a perspective Vigirielenthnehtbodigi@st.i on cokl in the thirteenth enbodi nent.
Fig. 178(b) is a block diagram of a noise detection systemin the

thirteenth enbodi nentpigFnas(d)7is hStog vieagbfia pécordinganediane th rihies of
reproduced 1 0 signal s which occur before and after noise cancel in the

t hi rteent h enbofourteenthi gmbdlimenta bl ock di agram of a recording and
reproduci ng apparatus in the twenty-second enbodi nent. Fig. 181 is a bl ock
di agram of a recor di Figadd6(alpisodsectipnal vieppef atrecoxding anedium in the
twenty-third enbodi nent of this invention. Fig. 182(a) is a top view of the
recordi ng afd r Epuskeenithgemhadiment.in the twenty-third enbodi ment.

Fig. 146(b) is a sectional view of a recording medium in the
fourteenth embodiment.
Fig. 147 is a block diagram of an apparatus according to a
seventeenth embodiment of this invention.
10 Fig. 148 is a flowchart of a program in the seventeenth
embodiment.
Fig. 149 is a block diagram of an apparatus according to an
eighteenth embodiment of this invention.
Fig. 150 is a flowchart of a program in the eighteenth
15 embodiment. |
Fig. 151 is a block diagram of an apparatus according to a
nineteenth embodiment of this invention.
Fig. 152 is a diagram of an optical address table and a
magnetic address table in a recording medium in the nineteenth
20 embodiment.
Fig. 153 is a block diagram of an apparatus in the nineteenth
embodiment. |
Fig. 154(a) is a diagram of an address table of an optical file
and a magnetic file in the ninefeenth embodiment.
25 Fig. 154(b) is a diagram of an address link table between two

files in the nineteenth embodiment.



Fig. 182(b) is a top view of the recording and reproduci ng apparatus in the
twenty-third enbodinent. 2 0 Fig. 183(a) is a sectional view of the
recordi ng and reproduci ng apparatus in the twenty-third enbodi ment. Fig.
183(b) is a sectional view of the recording and reproduci ng apparatus in
the twenty-third enbodiment. Fig. 183(c) is a sectional view of the
recording and 2 5 reproduci ng appar at us irlTal'tmenty-third enbodi nent .
Fig. 183(d) is a sectional view of the recording and - 35- reproduci ng
apparatus in the twenty-third enbodinent. Fig. 183(e) is a sectional view

of the recording and Figprl%lfé BOsEdtiGHAA View bf i optieal Yebbiditgeiiudiig nh.

Fig. 184(a) is a diagramof a data structure in a recording 5 mediumin the

twenty-third emib¢d fpmétecnth edifddimerst.a di agram of a data structure in a
recording mediumin the twenty-third enbodinment. Fig. 184(c) is a diagram

~of a data structure iFigal5&is diflgwohartuof operation wfrstartingrdpeamapticadt . 1
0 Fig. 185(a) is atop viewof a recording nediumin the twenty- third

enbodi ment . Fi g.disB5iththesnimeteenthyreshbodiment. a recordi ng nediumin the

twenty-third enbodi nent. 'Eﬁ 185(c) is a sectional view of a recording
mediumin the 1 5 twdfigy ka7labisaslawebart ofiagpragrama)in; 8 twvendiethonal vi ew

of a recording nedijumin the twenty-third enbodi nent.
embodiment of this invention.

Fig. 157(b) is a diagram of an address data table of a magnetic
file and an optical file in the twentieth embodiment.
Fig. 157(c) is a block diagram of a bug correcting portion in
10 the twentieth embodiment. |
Fig. 158(a) is a flowchart of a program in a twenty-first
embodiment of this invention.
Fig. 158(b) is a diagram of a data correction table in the
twenty-first embodiment.
15 Fig. 158(c) is a block diagram of a bug correcting portion in
the twenty-first embodiment.
Fig. 159 is a block diagram of an apparatus according to a
twenty-second embodiment of this invention. '
Fig. 160 is a diagram of a file structure in a computer in the
20 twenty-second embodiment. |
Fig. 161 is a flowchart of a program in the twenty-second
embodiment. |
Fig. 162 is a flowchart of a program in the twenty-second
embodiment. - |
25 Fig. 163 is a flowchart of a program in the twenty-second

embodiment.



Fig. 185(e) is a sectional view of a recording mediumin the twenty-third.
enbodi nent. 20 Fig. 186(a) is a sectional view of a recording and
reproduci ng apparatus in the twenty-third enbodinment. Fig. 186(b) is a
sectional view of a recording and reproduci ng apparatus in the twenty-
third enbodiment. Fig. 186(c) is a sectional Vvjiew of a recording and
reproducing 2 5 apparatus in the twenty-thi r® &nbodi nent . Fi g. 186(d) is a
sectional view of a recording and reproducing -3 6 - apparatus in the
twenty-third enbodi nent. Fig. 186(e) is a sectional view of a recording and

reproduci ng appar at uq:i'ggrlﬁaqa)t peah LSt i d ay [dcdeer Df (@ mam a

sectional view of a re I ng and reproducing 5 apparatus in the

twenty-third eniempatér iffi the twénky-setondsenibodiment.ew of a recording and
reproduci ng apparatus in the twenty-third enbodinent. Fig. 187(c) is a

sectional view of a rrgoné4fp) mdnritiustrattom of zpdisplaysdrsentof a waatry- t hi rd
enbodinent. 1 0 Fig. 187(d) is a sectional view of a recording and
repr oduci ng appaomputéemn inhéhe wwenyyisecondeembbdipment.Fi g. 187(e) is a
sectional view of a recording and reproduci ng apparatus in the twenty-third
enbodi ment . Fig. 188(EHE. ilﬁﬁgsi@canduszlstmtm@f apdisplay dicrgenf 2 apabiuci ng
1 5 apparatus in the twenty-third enbodi nent. . 188(b) is a sectional

Fi
view of a r ecor FOFAPUEer iR pihe twendy-Sssang: emb t-went y-t hird
embodi ment. Fig. 164(d) is an illustration of a display screen of a main

computer in the twenty-second embodiment.
Fig. 165 is an illustration of a display screen of a computer in
10 the twenty-second embodiment. | '
Fig. 166(a) is an illustration of a display screen of a main
computer in the twenty-second embodiment.
Fig. 166(b) is an illustration of a display screen of a main
computer in the twenty-second embodiment.
15 Fig. 166(c) is an illustration of a display screen of a main
computer in the twenty-second embodiment.
Fig. 166(d) is an illustration of a display screen of a main
computer in the twenty-second embodiment.
Fig. 167(a) is an illustration of a display screen of a sub
20 computer in the twenty-second embodiment.
Fig. 167(b) is an illustration of a display screen of a sub
computer in the twenty-second embodiment.
Fig. 168 is a diagram of a network in the twenty-second
embodiment. -
25 Fig. 169 is an illustration of a display screen of a main

computer in the twenty-second embodiment.



Fig. 188(c) is a sectional view of ‘a recording and reproduci ng apparatus in
the twenty-third enbodinent. 2 0 Fig. 188(d) is a sectional view of a
recordi ng and reproduci ng apparatus in the twenty-third enbodi ment. Fig.
188(e) is a sectional view of a recording and reproduci ng apparatus in the
twenty third enbodinent. Fig. 188(f) is a sectional view of a recording and
reproducing 2 5 apparatus in the tmenty-thirﬂﬁgnbodinent. Fig. 189(a) is a
sectional view of a recording and reproducing -37- apparatus in the
twenty-third enbodi nent. Fig. 189(b) is a sectional view of a recording and

repr oduci ng appar at uspgyj 53&?@“} ‘éﬁ“ﬂﬂiétf‘éﬁgnwaiiéﬁ%g sdregn ¢4 (COmpatér in

sectional view of a re g and reproducing 5 “apparatus iIn the

twenty-third enypdi BeGentderith ¢86diméneg di agram of mat henmatical relations
for calculating a track pitch in the twenty-third enbodinent. Fig. 190 is a

bl ock di agram of a reRgr di7Tp isaddisgraad ofiz gecorngtmedivn e theerwentyhi rd
enbodinent. 1 0 Fig. 191(a) is a sectional view of a recording and
repr oduci ng appasextonsd iembbdimentt y-third enbodi ment. Fig. 191(b) is a
sectional view of a recording and reproduci ng apparatus in the twenty-third
enbodi ment . $ig. 191(Big.ik72(a}ée @ parspadtive mvmf@cm@gmﬁerkwacbpmdiwci ng
1 5 apparatus in_the twenty-third enbodinent. Fig. 191(d) is a sectional

vi ew of a recor dibigteemih, epmbRiiment.apparatus in the twenty-third

~embodi ment . Fig. 172(b) is a sectional view of a magnetic head in the
thirteenth embodiment.
Fig. 172(c) is a sectional view of a magnetic head in the
10 thirteenth embodiment. |
Fig. 173(a) is a perspective view of a magnetic head in the
thirteenth embodiment.
Fig. 173(b) is a sectional view of a magnetic head in the
thirteenth embodiment. | |
15 Fig. 174(a) is a perspective view of a magnetic head in the
thirteenth embodiment.
Fig. 174(b) is a sectional view of a magnetic head in the
thirteenth embodiment.
| Fig. 175(a) is a perspective view of a magnetic head in the
20 thirteenth embodiment.
~ Fig. 175(b) is a sectional view of a magnetic head in the
thirteenth embodiment.
Fig. 176(a) is a pefspective view of a noise detection coil in
the thirteenth embodiment. '
25 Fig. 176(b) is a sectional view of a noise detection coil in the
- thirteenth embodiment.



Fig. 191(e) is a sectional view of a recording and reproducing apparatus in
the twenty-third enbodi nent. 20 Fig. 192(a) is a sectional view of a
recordi ng and reproduci ng apparatus in the twenty-third enbodi ment. Fig.
192(b) is a sectional view of a recording and reproduci ng apparatus in the
twenty-third enbodinent. Fig. 192(c) is a secéi onal view of a recording and
reproducing 2 5 apparatus in the twenty-third dtbodi nent . Fi g. 192(d) is a
sectional view of a recording and reproducing -3 8- apparatus in the
twenty-third enbodi nent. Fig. 192(e) is a sectional view of a recording and
reproduci ng appar at usgig) imag%raé:érgpééu@emr@ma-n&b@dé&%wn coildird OP
view of a recording and reproducing 5 “apparatus In the twenty-third

enbodi ment. Fi g.tH®3hteenth é@bodigyertf, a recordi ng and reproduci ng
apparatus in the twenty-third enbodiment. Fig. 194(a) is a sectional view
of a recording and rePigndlZ7 ) isp blatk tliagrarheof aandigetdetedtionbsyisteantin 1
0 Fig. 194(b) is a sectional view of a recording and reproduci ng :
appar at us i n t hethewthisteehihdemabloddinentt . Fig. 194(c) is a sectional view
of a recording and reproduci ng apparatus in the twenty-third enbodi nent.
Fig. 194(d) bs a sect&gwal78fag\iscﬂ perspective viewref adpeisgudetegtiors coil in
apparatus in the twepty-third epbodi nent. Fig. 194(e) is a sectional view
of a recording ahe thitsenth gmbodimants in the twenty-third enbodi nent.

Fig. 178(b) is a block diagram of a noise detection system in

the thirteenth embodiment. |
Fig. 179.is a diagram of frequency spectrums of reproduced
10 signals which occur before and after noise cancel in the thirteenth
embodiment. | |
Fig. 180 is a block diagram of a recording and reproducing
apparatus in the twenty-second embodiment.
Fig. 181 is a block diagram of a recording and reproducing
15 apparatus according to a twenty-third embodiment of this invention.
Fig. 182(a) is a top view of the recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 182(b) is a top view of the .recording and reproducing
apparatus in the twenty-third embodiment.
20 Fig. 183(a) is a sectional view of the recording and
reproducing apparatus in the twenty-third embodiment.
Fig. 183(b) is a sectional view of the recording and
reprdducing apparatus in the twenty-third embodiment.
Fig. 183(c) is a sectional ﬁew of the recording and
25 reproducing apparatus in the twenty-third embodiment.
. Fig. 183(d) is a sectional view of the recording and



Fig. 195 is a diagramof the relation between a distance froma magnetic
head and the intensity of a dc magnetic field. 2 0O Fig. 196(a) is a
sectional view of a recording and reproduci ng apparatus in the twenty-third
enbodi nent. Fig. 196(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third enbodi nent. Fi%$ 196(c) is a sectional view
of a recording and reproducing 2 5 apparatus’ A<t he twenty-third
enbodiment. Fig. 197 is a top view of a recording and reproduci ng - 39-
apparatus in the twenty-third enbodinent. Fig. 198(a) is a sectional view

of a magnet | ¢ hoaghrbitviclifg iRkl i REHMUY Mird dimb3@figleht] S 2 top

view of a magneti C hea wenty- 5 third enbodi nent. Fig. 198(c) is a
sectional view of a np%ﬂqsiﬂel‘@ﬁ s8cfibAal VR \oftthe’ fecoridRdpnand. Fig.
198(d) is a top view of a nagnetic head in the twenty- third enbodinent. 1
0 Fig. 199(reprodueingmpparatab in tiee tndnty-tirdd wwmbodimentwenty- third
enbodi nent. Fig. 199(b) is a top view of a recording nediumin the twenty-
third enbodi nent. Fi oFigld8B4(p) is aadimgraimofia datastriucture doraliragordigigim i n
the 1 5 twenty-third enbodinment. Fig. 200 is a block diagram of a recording
and reproducdng megium im the twentydhixd embedimenti nent .

Fig. 184(b) is a diagram of a data structure in a recording

medium in the twenty-third embodiment.
Fig. 184(c) is a diagram of a data structure in a recording
medium in the twenty-third embodiment.
10 Fig. 185(a) is a top view of a recording medium in the twenty-.
third embodiment.
Fig. 185(b) is a sectional view of a recording medium in the
twenty-third embodiment. |
Fig. 185(c) is a sectional view of a recording medium in the
15 twenty-third embodiment.
Fig. 185(d) is a sectional view of a recording medium in the
twenty-thii'd embodiment.
Fig. 185(e) is a sectional view of a recording medium in the.
twenty-third embodiment. |
20 Fig. 186(a) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 186(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 186(c) is a sectional ﬁew of a recording and reproducing
25 apparatus in the twenty-third embodiment.
. Fig. 186(d) is a sectional view of a recording and reproducing



Fig. 201(a) is a sectional view of a recording and reproducing apparatus in
the twenty-third enbodinent. 2 0 Fig. 201(b) is a sectional view of a
recordi ng and reproduci ng apparatus in the twenty-third enbodi ment. Fig.
201(c) is a sectional view of a recording and reproducing apparatus in the
twenty-third enbodi nent. Fig. 201(d) is a secfional view of a recording and
reproducing 2 5 apparatus in the twenty-thir Brbodi nent . Fi g. 202 is a

bl ock di agram of a recordi ng and reproduci ng -40- apparatus in the first
enbodi ment. Fig. 203(a) is a diagramof the distribution of the frequencies
of occurrence ofahehtfes in theStverdtHird &mbbdifentt enbodi ment. Fig.
203(b) is a diagramof the distribufion of the frequencies 5 of occurrence
of periods T, 1.5T, apip.2l86f)tisea fshéﬁbn@h‘&w&bm.reEbgdingiﬂnkiSr@%fﬁdmmg
of the relation between the maxi num burst correction | ength and the
correction synbchppardters atchediwentysthind e@bBbodimeatds. Fig. 205 is a

di agram of the dispersion |length of data on a 1 0 recording nediumin the
first enmbodi nent. Fi gFigZOIST@?dsca sectional view ofad secording andnreprodiming
anmount of an_error correction code and the error rate in the first

enbodi nent . i g.appaxatys in the) tyenty-third rembgdimentconversion related to 1
5interleaving in the_fi rsé pbodi nent.. Fig. 207(b) is a diagramof fhe
dat a di spersion | engtRigJ&8{@) 8 isﬁﬁgppéh\ﬂlWQnatrﬁﬁoF ing apghEep cing

apparatus in the twenty-third embodiment.

Fig. 187(c) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
10 Fig. 187(d) is a sectional view of a recordirig and reproducing
apparatus in the twenty-third embodiment. _
Fig. 187(e) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 188(a) is a sectional view of a recording and reproducing
15 apparatus in the twenty-third embodiment.
Fig. 188(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 188(c) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
20 Fig. 188(d) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 188(e) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 188(f) is a sectional \-riew of a recording arid reproducing
25 apparatus in the.twenty-third embodiment.
| Fig. 189(a) is a sectional view of a recording and reproducing



Fig. 208 is a block diagramof a de-interleaving portion in the first
enbodi nent. 20 . Fig. 209(a) is a block diagramof an ECC encoder in
the first enmbodinment. Fig. 209(b) is a block diagram of an ECC decoder in
the first enbodinment. Fig. 210 is a flowhart of a programin the first
enbodinent. 2 5 Fig. 211 is a bl ock di aé:;ram of a recording and
reproduci ng apparatus in the first enbodi mem37- -41 - Fig. 212(a) is a
di agram of arrangenment conversion related to interleaving in the first :
enbodi ment. Fig. 212(b) is a diagramof the data dispersion length rel ated
to interleavi ”gdd%éﬂﬂugi #5 thée R ird ®mbodimeh@. 213 is a di agram of

t he di stance an e time interval Of a CD subcode. Fig. 214 is an
i[lustration of a taliig, Af89(b} is el seenendk view ftavgesorditpoant feprodikciagd
an optical address in the fourteenth enbodinent. 1 0 Fig. 215 is a

bl ock di agram ofappardtasdn thedwergyathirdtembodimernta magnetic recording
portion in the fourteenth enbodinent. Fig. 216 is a block diagramof a
recordi ng and repr odudignd 88{phisausectionak view of e recordibpgdandnre pritidyicing7
is a block diagramof a recording and reproducing 1 5 apparatus in the
fourt eenth edbo@PRanatus;in the gwentysthird jembeadimentdi agram of an opti cal

reproducti on sync signal in the fourteenth enbodi nent.
P Y gFig. 189(dp is a diagram of mathematical relations for

calculating a track pitch in the twenty-third embodiment.

Fig. 190 is a block diagram of a recording and reproducing
apparatus in the twenty-third embodiment.
10 Fig. 191(a) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 191(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
-Fig. 191(c) is a sectional view of a recording and reproducing
15 apparatus in the twenty-third embodiment.
Fig. 191(d) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 191(e) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
20 _ Fig. 192(a) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodimént.
Fig. 192(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 192(c) is a sectional v1ew of a recording and reproducing
25 apparatus in the twenty-third embodiment.

Fig. 192(d) is a sectional view of a recording and reproducing



Fig. 218(b) is a time-domai n diagram of the conditions of magnetic
recordi ng operation. in the fourteenth enbodi nent. 20 Fig. 218(c) is a
ti me-domai n di agram of a magnetic record sync signal in the fourteenth
enbodi ment. Fig. 218(d) is a timnme-donmain diagram of the conditions of
optical reproducing operation in the fourteeg%a enbodi ment. Fig. 218(e) is
a tine-domain diagram of an optical 2 5 reprotiicti on sync signal in the
fourteenth enbodinent. Fig. 218(f) is a tinme-domain diagram of the

condi tions of -4 2 - magnetic reproducing operation in the fourteenth

embodi ment . Fi g.apPastiis fn thél Wity iHifd dzAbbdimeht2 Magnetic reproduction
sync signal in the fourteenth enbodinent. Fig. 218(h) is a tinme-domain

di agram of magnetic rkjgr ddg(ey i$ alséctional vievw @frd eecdidiegbaddnreprodiid@ng
219 is a diagramof a disk eccentricity according to the standards. Fig.
220 i s a di agr arapparatiisl in the tstemnty-third renboedirngntecond enbodiment. 1 0
Fig. 221 is a diagramof a disk-shaped recording nmediumin this invention.
Flg. 222 is a diagrarfigi 193(alds @ tep yewrafpa gecordipgppdr reproduginghe

di sk-shaped recordi ng nediumof Fig. 221, Fig. 223 is a diagramof a
recording ard r SRRAANSMbhe txentythird embediment a twenty-fifth

e oot e PR . b e S b e e
' nvention. apparatus in the twenty-third embodiment. |
Fig. 194(a) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment. .
10 Fig. 194(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 194{c) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 194(d) is a sectional view of a recording and reproducing
15 apparatus in the twenty-third embodiment.
| Fig. 194(e) is a sectional view of a recording and reproducing
apparatus in the tweniy—third embodiment.
' Fig. 195 is a diagfam of the relation between a distance from a
magnetic head and the intensity of a dc magnetic field.
20 Fig. 196(a) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 196(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 196(c) is a sectional v1ew of a recording and reproducing
25 apparatus in the twenty-third embodiment.

Fig. 197 is a top view of a recording and reproducing



Fig. 225 is a diagram of a disk-shaped recording nedium Fig. 226 is a

di agram of a data sector structure. 2 0 Fig. 227 is a diagram of an
error correction code. Fig. 228(a) is a diagramof a data sector structure
in this invention. Fig. 228(b) is a diagramof a data sector structure in

this invention. 2 5 Fig. 228(c) is a diagramof a data sector
structure in this invention. -43- Fig. 229 %’ Is a diagram of-a data
sector structure in this invention. Fig. 229(b) is a diagramof a data
sector structure in this invention. 5 Fig. 229(c) is a diagramof a

data sector stru&bg&gaﬁ{h iRithel W&Qﬁg}-ﬁ@ird':éﬂrbo%ﬁﬁ{eﬂt.i s a diagramof the

arrangenent of an error correction code in this invention. Fig. 230(b) is a

di agram of the arrangpygniogfa)as £eeetional view ofd | € Head bh the
invention. Fig. 230(c) 1s a diagramof the arrangenment of an error

correction code twehtythird exhbodimeng. 231 is a di agram of a di sk-shaped
recording mediumin this invention. 1 5 Fig. 232(a) is a diagram of
the rel ati on bet ween Hig.ol®8(h)dstatopndew dfhasmagoetic head in2x hwentya
di agr am of ag [ n{g&hegﬁggdi%égggenent :
Fig. 198(c) is a sectional view of a magnetic head in the
twenty-third embodiment.
Fig. 198(d) is a top view of a magnetic head in the twenty-
third embodiment.
10 Fig. 199(a) is a top view of a recording medium in the twenty-
third embodiment.
Fig. 199(b) is a top view of a recording medium in the twenty-
third embodiment.
Fig. 199(c) is a sectional view of a recording medium in the
15 twenty-third embodiment. |
Fig. 200 is a block diagram of a recording and reproducing
apparatus in the twenty-third embodkneﬁt.
Fig. 201(a) is a sectional view of a recording and reproducing
apparatus in the twenfy-ﬂlird embodiment.
20 Fig. 201(b) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment.
Fig. 201(c) is a sectional view of a recording and reproducing
apparatus in the twenty:third embodiment.
Fig. 201(d) is a sectional ;riew of a recording and reproducing
25 apparatus in the twénty—third embodiment.

Fig. 202 is a block diagram of a recording and reproducing



Fig. 232(c) is a diagramof a nmediumformat. Fig. 233(a) is a diagram of
the arrangenent of an error 2 O correction code in this invention. Fig.
.233(b) is a diagram of the arrangenent of an error correction code in this
invention. Fig. 233(c) is a diagramof the arrangenment of an error
correction code in this invention. 2 5 Fig. 234(a) is a diagram of
the arrangenent of an error correction code~fPthis invention. -44- Fig.
234(b) is a diagram of the arrangenent of an error correction code in this
invention. Fig. 234(c) is a diagramof the arrangenment of an error

correction code_ LA thiss HUHR fifét embodimerftl 9- 235 is a diagramof a
recordi ng and réagﬁggugllﬁéﬁapparat ugéll nthis invention. Fig. 236 is a

di agram of a recor di pgganB3(HPIsCH WinBtamPef the distribluition of thetfrequeficies
237 is a diagramof neasured data of the anount of 1 O magnetic flux which
| eaks from an opfigeuriende ofi geridds T,s15Ti ande2Tdh the dirst cimipoddohent.
reproduci ng apparatus in this invention. Fig. 239 is a diagramof a .
recordi ng and repr od Rigng0o3fiphisaaudiagranh of thevdistribution of the freqyengigs i s

an illustration of a clutch in a recording and reproduci ng apparatus in
t hi s i nventifon. ofiagcuazénce of perigdard.ol. 'r%@dr%fri@ the firstrgabodigent.
appar at us

Fig. 204 is a diagram of the relation between the maximum
burst correction length and the correction symbol number
according to the CD standards.

Fig. 205 is a diagram of the dispersion length of data on a

10 re_cordiné medium in the first embodiment. |

Fig. 206 is a diagram of the relation between the data amount
of an error correction code ahd the error rate in the first
embodiment.

Fig. 207(a) is a diagram of arrangement conversion related to

15 interleaving in the first embodiment.

Fig. 207(b) is a diagram of the data dispersion length related
to interleaving in the first embodiment.

Fig. 208 is a block diagram of a de-interleaving portion in the

_ first embodiment.
20 Fig. 209(a) is a block diagram of an ECC encoder in the first
embodiment. |

Fig. 209(b) is a block diagram of an ECC decoder in the first
embodiment. '

Fig. 210 is a flowchart of .a program in the first embodiment.

25 Fig. 211 is a block diagram of a recording and reproducing

apparatus in the first embodiment.



in this invention. Fig. 242 is a diagramof a recording and reproducing
apparatus 2 0 in this invention. Fig. 243 is a diagramof a recording and
reproduci ng apparatus in this invention. Fig. 244 is a perspective view of

a recording and reproduci ng apparatus. 2 5 Fig. 245 is a bl ock diagram
of a head positioning apparatus according to ql thi-rty-second enbodi nent of
this invention. -45- Fig. 246 is a di agrafh of a-recording nmedium Fig.

247 is a diagramof a recording nmedium Fig. 248 is a bl ock diagramof a
head positioning apparatus according to a thirty-third enbodi nent of this

invention. 5 Frgg. 249(d)Sis% i | 6 herarferaeheasbrvessicrwelaged to
apparatus according to a thirty-fourth enbodi nent of this invention. Fig.

250(a) is an il jretrledviag i@f the falgteambodiment. i n an optical head in the
thirty-fourth enbodinent. Fig. 250(b) is an illustration of an objective

lens in an optical 1F§ghgad(b)nist aadiagramyef thedatandispersion length related a
bl ock di agram of a head positioning apparatus in the thirty-fourth

enmbodi ment . Fi gto AAferleavimg in ther irstoemijodimentor di ng and r epr oduci ng
apparatus according to a thirty-sixth enbodi nent of this.inventjon.

5
Fig. 253 is& flowh¥ig 213dsm diagramof; the d#ﬁtapssrﬁrm&hsofammterﬁébpfa

254(a) is atop view of a recording nediumin a cartridge
CD subcode.

Fig. 214 is an illusﬁ‘ation of a table of the correspondence
between a magnetic track and an optical address in the fourteenth
embodiment. | '

10 Fig. 215 is a block diagram of a éubcode syhc signal detector
and a magnetic recording portion in the fourteenth embodiment.

Fig. 216 is a block diagram of a recording and reproducing
apparatus in the fourteenth embodiment.

Fig. 217 is a block diagram of a recording and reproducing

15 apparatus in the fourteenth embodiment. |

Fig. 218(a) is a time-domain diagram of an optical
reproduction sync signal in the fourteenth embodiment.

Fig. 218(b) is a time-domain diagram of the conditions of
magnetic re.cording operation in the fourteenth embodiment.

20 Fig. 218(c) is a time-domain diagram of a magnetic record
sync signal in the fourteenth embodiment.

Flg 218(d) is a time-domain diagram of the conditions of
optical reproducing operation in the fourteenth embodiment.
| Fig. 218(e) is a time-doma;in diagram of an optical

25 reproduction sync signal in the fourteenth embodiment.
- Fig. 218(f) is a time-domain diagram of the conditions 'of



in the twenty-third enbodi ment. Fig. 254(b) is a sectional view of a
recording and reproducing 2 0 apparatus in the twenty-third enbodi nent.

Fig. 254(c) is a sectional view of a recording and reproduci ng apparatus in
the twenty-third enbodinment. Fig. 254(d) is a sectional view of -a recording

and reproduci ng apparatus in the twenty-third enbodinent. 2 5 Fi g.
254(e) is a sectional view of a recording ard2eproduci ng apparatus in the
twenty-third enbodi nent. -46- Fig. 254(f) is a sectional view of a

recordi ng and reproduci ng apparatus in the twenty-third enbodi nent. Fig.

255(2) 13, Sectbalrit FbRlHARSPAT W Kuibniiaks bbagieal) ment.

5 Fig. 25 'S a agram e physical structure of a nedium
identifier in thet t eg’@o'gqﬁ&,-&bg,ajﬁ%ai ad of aomapmeltica file
structure in the tvvemﬁig- ?elco diyenbodierrent. Fi g. gSS? is a diagramof a file
structure in thaeprtetionesydc signaintro ¢heefouurtddrfBReMBoNm@ntTHE FI RST
PREFERRED EMBODI MENT Wth reference to Fig. 1, a recording and reproduci ng
apparatus 1 contai ns Bigr &XB8(1) ig artimmerdomain diagrasn efemagnediq repraduced
structure of a magnetic recording |layer 3, an optical 1 5 recording |ayer
4, and a trabspaata in hperfogrt efnbedimemtet o- opti cal reproduction,

o0 oM 2 g1 S &' AARr3STb R afek LSRRG b RRY Ptne
CD standards. -
Fig. 220 is a diagram of a file structure in the twenty-second
embodiment. _
10 Fig. 221 is a diagram of a disk-shaped recording medium in
| this invention.
Fig. 222 is a diagram of a recording and reproducing apparatus
for the disk-shaped recording medium of Fig. 221.
Fig. 223 is a diagrarﬁ of a recording and reproducing apparatus
15 according to a twenty-fifth embodiment of this invention. _
Fig. 224 is a diagram of a recording and reproducing appératus |
according to a twenty-fifth embodiment of this invention.
Fig. 225 is a diagram of a disk-shaped recording medium.
Fig. 226 is a diagram of a data sector structure.
20 Fig. 227 is a diagram of an error correction code.
Fig. 228(a) is a diagram of a data sector structure in this
invention.
Fig. 228(b) is a diagram of a data sector structure in this
invention. .
25 Fig. 228(c) is a diagram of a data sector structure in this

invention.



an optical head 6 and an optical recording block 7, and a nagneto-
optically recorded signal is reproduced fromthe recordi ng nedium 20 2.
During the magneto-optical recording, laser light is focused on a given
region of the optical recording layer 4 by the optical head 6 and the
optical recording block 7 so that a tenperature at the given region
increases to or above a Curie tenperature of-#®e optical 2 5 recording

| ayer 4. Under these conditions, a nagnetic field applied to the given
region of the optical recording layer 4 is nodul ated by a -47- magnetic

head 8 and a rragneticF{r%Cﬁgga?q?%eﬁl '%f;faHPQ%@ﬁi& éﬁ%&@ﬁﬁ%g@ﬁg be

recorded, so that recording ormation on the optica I ng
| ayer 4 is done.jf3ritient he magnetic recording, the magnetic head 8 and the
5 magnetic recording block 9 are used in recording information on the

nmagnetic recording | apg, 229)SEd dragem 'of 4 datd Gecesesiesctope iat thig
I nformati on and out put 1nformation fromvarious circuits, and drives a

drive bl ock 11 abwbvextdéomi es control of a notor 17 and tracking and focusing
1 0 control with respect to the optical head 6. The systemcontroller 10

i ncl udes a nbecr oconpuFig. 2296k) 48 a diagrasviofa data sgetorstmicture dn Yiisa CPU,
a ROM a RAM and an I/O port. The systemcontroller 10 operates in
accordance wi t h BVIHIPRAM stored in the ROM 1 5 In the case where an

motructfon i s fed { oIS E) dha IRPEHR! the APGARGSTENE GHiat €40 or 5
keyboard 15 in correction code in this invention.
Fig. 230(b) is a diagram of the arrangement of an error
10 correction code in this invention.
_ Fig. 230(c) is a diagram of the arrangement of an error
correction code in this invention.
Fig. 231 is a diagram of a disk-shaped recording medium in
this invention.
15 Fig. 232(a) is a diagram of the relation between a logic sector
 and a data sector.
Fig. 232(b) is a diagram of an interleaving arrangement.
Fig. 232(c) is a diagram of a medium format.
Fig. 233(a) is a diagram of the arrangement of an error
20 correction code in this invention.
Fig. 233(5) is a diagram of the arrangement of an error
correction code in this invention.
Fig. 233(c) is a diagram of the arrangement of an error
_correction code in this inventidn.
25 Fig. 234(a) is a diagram of the arrangement of an error

correction code in this invention.



response to the reception of the input signal or the operation of the
keyboard 15 by the user. The systemcontroller 10 outputs an 2 0 inputting
instruction to an input section 12, and al so outputs an optical recording
instruction to the optical recording block 7. The input signal, for
exanpl e, an audio signal or a video signal, is received by the input
section 12 and is converted by the input secﬁ‘ﬁn 12 into a digital signal
of a given format such as a PCM2 5 format. The digital signal i-s fed from
the input section 12 to an input section 32 of the optical recording bl ock

7, being coded by an pig 484 pFeE 8 ¥ the' afiegentit 6F hhogrrofn out put

signal of the ECC enco I's tran ttedtothe gnetlc head 8 via an
optical recordi ngofrdelctivt c8de ianthis A@meior: recording circuit 29 and a
magnetic recording circuit 29 in the magnetic recording block 9. 5 The
magnetic head 8 gener Rigs234(ck¢oaddiagrany of tthe arrangenegjiook aAneerroran
optical recording signal, and applies the magnetic field to nmagneto-optical
mat eri al (phot o- Wnocl naderina isj mvgngion:n regl on of the optical
recording layer 4. Recordi grlal |nanarr Eg‘_ f the tic
recor di ng Ia§5er 4 is Kigt t%aa ipgsam-gf Areco ?—B ar B?
| ight applied fromihe, o _p al head 6, so that this region of the opti cal
recordi ng | ayer n tﬁef‘b‘ c?Pmagneti zation change or transition responsive

to the applied magnet g f Ind%rep?8hie ??ﬁrﬁ@ﬁs
of the optical recordlﬁr% ¢§ég§a ﬁ?@@qﬁ%ﬁ%@&ﬁ”@mgnet&rﬁ g as

denot ed by arrom&@ﬁlgmm,}aﬂm recording nedium?2 is rotated and scanned in
a direction 51. During the previously-nentioned recording of information on

Fig. 237 is a diagram of measured data of the amount of

10 magnetic flux which leaks from an optical head.
Fig. 238 is a diagram of a recording and reproducing apparatus
in this invention.
Fig. 239 is a diagram of a recording and reproducing apparatus
~ in this invention.
15 Fig. 240 is an fllustration of a clutch in a recording ar_nd
reproducing apparatus in this invention.
Fig. 241 is a diagram of a recording and reproducing apparatus
in this invention.
Fig. 242 is a diagram of a recording and reproducing apparatus
20 in this invention. '
Fig. 243 is a diagram of a recording and reproducing apparatus
in this invention.
Fig. 244 is a perspective view of a recording and reproducing
apparatus. . _
25 Fig. 2451is a block diagram of a head positioning apparatus

according to a thirty-second embodiment of this invention.



the optical recording |ayer 4, the syst'em controller 10 receives tracking

I nformation, address information, and clock information 2 0 from an
optical head circuit 39 and an optical reproducing circuit 38 which have
been recorded on the optical recording |layer 4, and the systemcontroller
10 outputs control information to the drive gh]ock 11 on the basis of the
received information. Specifically, the syst@mcontroller 10 feeds a
control signal to a notor drive circuit 25 26 to control the rotational
speed of the notor 17 for driving the recording nedium?2 so that a relative
speed between the opiyLajg is‘éﬁiaé{éﬁdo@@-ﬁ@bdﬂaﬁn apedilumg nedium 2 will be
equal to a given Iinezgr: ve?ocity. n optical headgdrive circuit 25 and an
optical head actuat opigl £%q6 ¢ didgraskiofa cecordihgrmediumi.ve to a control
signal fromthe 5 systemcontroller 10 so that a |light beamw || scan a
target track on the Fig@48 iy anblickndizgram efldi head pasidoning eppanatiasdri ve
circuit 25 and the optical head actuator 18 execute focusing control :
responsi ve to aaccording to grthirty-thirdnembodimanioef this Hvertian. t hat t he
light beamw || be accurately focused on the_optical recording 1 0 |layer
4. In the clse V\/nereﬂ&w&‘&%é&&ﬂ@%ﬁ%@@@f@cﬁeﬁgH%GPPSBQ%QH?J&HU%W ng
circuit 24 and a head noving_actugtor. 23 ve a he basge 19 j.n_response to
a control signaRceorsingrio §y@§5ﬁ'gﬂ%ﬁ¢o?mﬁ’diﬁ"gg Sﬂg?ias[ ﬁ'éveébttié]%al héad 6
and the magnetic he 8 he head,15 se 4.4 e

Thus, the both head:ﬂ*%a%ﬁo@dﬁm g’&?ﬁ?ﬂ%@é’i 9{1%926‘2&%@3’8??.“‘?3‘%%%@@%%3
the recording npdh g2 th i@ okt &BpdaiiERed track.

Fig. 250(b) is an illustration of an objective lens in an optical

10 head in the thirty-fourth embodiment.
Fig. 251 is a block diagram of a head positioning apparatus in
the thirty-fourth embodiment.
Fig. 252 is an illustration of a recording and reproducing
apparatus according to a thirty-sixth embodiment of this invention.
15 Fig. 253 is a flowchart of a program in the thirteenth
embodiment.
Fig. 254(a) is a top view of a recording medium in a cartridge -
in the twenty-third embodiment. |
Fig. 254(b) is a sectional view of a recording and reproducing
20 apparatus in the twenty-third embodiment.
Fig. 254(c) is a sectional view of a recording and reproducing
apparatus in the tWenty-ﬂaird embodiment.
Fig. 254(d) is a sectional view of a recording and reproducing
apparatus in the twenty-third e.mbodiment; |
25 Fig. 254(e) is a sectional view of a recording and reproducing
apparatus in the twenty-third embodiment. 0



A head el evator 20 for the magnetic head 8 is driven by a nmagnetic head
elevating circuit 22 and an elevating notor 21 in 2 0 response to a control
signal fromthe systemcontroller 10. During a tinme where a di sk cassette
42 is being | oaded with the recording nmedium 2 or where nagnetic recording
IS not executed, the magnetic head 8 and a sljger 41 are separated fromthe
magneti c recording layer 3 of the recording nedium2 to prevent wear of the
2 5 magnetic head 8. As described previously, the systemcontroller 10

f eeds -50- various control signals to the drive block 11, and thereby
execut es tracking corfigol25#Mf isor sectignabiyiew ofa reperdipg; and 1ePIAdLICIRG
the magnetic head 8, elevation contr% (g trgaéwi%gnetic head 8, and control
of the rotationAPRIEsHsIn the tygnsy-third smbodimientyescription will now be

gi ven of a nmethod of repr (o a_magnet.0-.0pt i gal L]C .Si I

shown in Fig. 2, Iaseé‘gfi%aiefﬁg?t r ‘Pﬁ ?fgt&e\égﬁ&t ir;ll'gechslec iqglnﬂgé?‘si S

I ncident to a pqlankzat.i plitter 55, being reflected and directed

toward an opti cgiw?}g{% eggg%gﬁﬁgielapol ari zation beamsplitter 55. The | aser

10 light travels al | gadi 6fthd physidal WtfesfureOofalBedih
8 6%{8)0{5‘, S?Aag?éﬁ %?g

and then bei nhg focuse e optical recording lNayer 4 of the recording

medi um 2 by the jqepsiffd- it thehtBelfids embedimenty and tracking control is
done by driving only the Il ens 54 through the optical head drive section 18.
15 As shown in Figy 256 is hediagpamt of affiliecstructure imthe twemndy \acons
recording layer 4 is in magnetized conditions depending on the optical
recorded si gnal .embediment. pol ari zati on angle of reflected

Fig. 257 is a diagram of a file structure in the twenty-second

10 embodiment.
DESCRIPTION OF THE FIRST PREFERRED EMBODIMENT

With reference to Fig. 1, a recording and reproducing
apparatus 1 contains a recording medium 2 which includes a
laminated structure of a magnetic recording layer 3, an optical

15 recording layer 4, and a tranéparent layer 5. _

During the -magneto-optical reproduction, light emitted fi‘om a
light emitting section is focused on the optical recording layer 4 by
an optical head 6 and an optical recording block 7, and a magneto-
optically recorded signal is reproduced from the recording medium

20 2.

During the magneto-optical recording, laser light is focused
on a given region of the optical recording layer 4 by the optical head
6 and the optical recording block 7 so that a temperature at the
given region increases to or abo.ve a Curie temperature of the optical

25 recording layer 4. Under these conditions, a magnetic field applied

to the given region of the optical recording layer 4 is modulated by a



light traveling back al ong an optical path 59a depends on the direction of
the magneti zation of the optical recording |ayer 4 due 20 to the Kerr
effect. The reflected light is separated fromthe forward |ight by the

pol ari zati on beam splitter 55, traveling through the pol arization beam
splitter 55 and entering another'polarizatiogﬁbean1splitter 56. The
reflected light is divided by the polarizatT®nd beamsplitter 56 into two
beans incident to |ight receiving sections 25 58 and 58a respectively. The
i ght receiving sections 58 and 58a convert the incident |ight beans into

corr espondi ng eﬁrﬁﬁc HeHPBSand a MagnéBE reebtdkig) bldels @i aesponisecto

shown) derives erence between the output signals of the |ight

recei ving secti g{¥orafthtio teSPe reicbeded heodbratvetotdirigofrihe iformiation ome
direction of the magnetization of the optical recording |ayer 4, the

subtractor 5 gtiheropticalaretoyding ¢ayert 4tis dover epr oducti on of the optical
recorded signal. In this way, the optical recorded signal is reproduced.
The reproduced si gnaDuringethe magnétic speoxdinghdhe magneticohead; 8-and the
recording block 7, being processed by the optical head_circujt 39 and the
optical repSodumagnaic aecondingblogk & are used in geeerding m@zrmﬁep @R ECC
decoder 36. As a result, the ori inql di%ital signal is recovered fromthe
reproduced si gntine magneticovesarding lgyesiS-di gital signal is fed to an

out put section 33. The out put sectj.on s .provided. with [ Iych
stores a quantity ofﬁﬁﬁﬁ%ﬁoﬁ’%"&ﬁﬁ? ﬂg@&&ﬁr&é’\é\ﬁlé M@Sﬁ)% ich 1
5 corresponds to,a given intery, 0 ' . e r : 4
consists of a 19 ; Pgliﬁ“ e?%r?naﬁénép%e%%gaw%ﬁ%%gféal?/?erlémgp%?/]tlg
rate of 250 kbpgisSeRaffeddeortrat of'd otek 17@nd tracking and focusing

10 control with respect to the optical head 6. The System controller

-

10 includes a microcomputer or a similar device having a
combination of a CPU, a ROM, a RAM, and an 1/0 port. The system
controller 10 operates in accordance with a program stored in the -
ROM.

15 In the case where an input signal fed from an exterior is
required to be recorded, a recording instruction is fed to the
system controller 10 from an interface 14 or a keyboard 15 in
response to the reception of the input signal or the operation of the
keyboard 15 by the user. The system controller 10 outputs an

20 inputting instruction to an input section 12, and also outputs an
optical recording instruction fo fhe optical recording block 7. The
input signal, for example, an audio signal or a video signal, is
received by the input section 12 and is converted by the input
section 12 into a digital signal of a given format such as a PCM

25 format. The digital signal is fed from the ihput section 12 to an

| input section 32 of the optical recording block 7, being cod_ed by an



recorded signal which corresponds to a tinme of about 4 seconds can be
stored. In the case of an audio player, if the optical head 6 noves 2 0 out
of tracking by an external vibration, the recovery of tracking in a tinme of
4 seconds prevents the occurrence of a discontinuity in a reproduced audio
. signal. The reproduced signal is then transmqifted fromthe output section
33 to an output section 13 at a final stage.3T1the case where the
reproduced signal represents audio 25 information, the reproduced signal is
subj ected to PCM denopdul ati on before being outputted to an external device
as an -5 2 ECOIRDRYIBS 5 ¢RPdr cOrréedion. Pl dutplit sigabeftheemcd a
magneti c recordi ng node of operation. In Fig. 1, an Tnput signal applied to
an input sectiencédef 35istraxsmitted tdethe enagnetic a8 vigaal opticabe
systemcontroller 5 10 is transmtted to an I nput section 21A of the
magnet i c recor nécurdihgotiréuitbd7 ngnduhj magadticyredording acincuite293dndra t he
optical recording block 7 to a coding process such as an error correcting
process. The rmAgnetic recording girguit 29 inthe magnetic ineecondingblockddd 8
via the magnetic recording_ circuit 29 and the magnetic head 1. Q_ circuit

31. Wth refer éReemagnstic head Segemefates A reeor magpetie dieldy t ne

magnetic head 8 is converted by .a w ndi 40 . intp a gorrespondi ng nagnetic
field. Th FRARQNSIVE 4O an QRLEHLT £ sigaeband IP&}‘Q»T tge'lglagn%ﬁc

vlefticallsggg' ed b Ithe netic.1l 5 f'eld;s dgaotedb I tows 61 in
Frg. o i on Dol $8 il SRCH materi) @S vRagheld Bl BWRne <o

that the inforgRri o 3i0n3F the SEEOICRR RIS Iaf & Y, VR ITRMY ThdtedBF in

recordi ng

a narrower region of the optical recording layer 4 is heated to a

10 Curie temperature or higher by laser light applied from the optical
head 6, so that this region of the optical recording layer 4
undergoes a magnetization change or transition responsive to the
é.pplied magnetic field. Thus, as shown in Fig. 2, narrower regions
of the optical recording layer 4 are sequentially magnetized as

15 denoted by arrows 52 while the recording medium 2 is rotated and
scanned in a direction 51.

During the previously-mentioned recording of information on
the optical recording layer 4, the system controller 10 receives
tracking information, address ihformation, and clock information

20 from an optical head circuit 39 and an optical reproducing circuit
38 which have been recorded on the optical recording layer 4, and
the system controller 10 outputs control information to the drive
block 11 on the basis of the received information. Specifically, the
system controller 10 feeds a coﬁtrol signal to a motor drive circuit

25 26 to control the rotational speed of the motor 17 for driving the
recording medium 2 so that a relative speed between the optical



medi um 2 has a vertically magnetized film As the recording nedium?2 is
noved along a direction 51, tine segnents of the 2 0 information signal is
sequentially recorded on the magnetic recording medium2. In this case,

al t hough the optical recording layer 4 is also subjected to the magnetic
field, the optical recording-layer 4 is prevented from bei ng nmagneti zed by
the magnetic field since the nagneto-opti caftSmterial of the opti cal
recording layer 4 2 5 has a magnetic coercive force of several thousands
to ten thousands of Oe at tenperatures below the Curie tenperature. -53-
In the case WhRERdas BRI AR rRCotdfhd RERUNE 2 GAN B RYUANY a Jiveh Ahear
actual Iy undergoes the magnetic recording process Is ‘excessively close to
the optical regglodityg | ayer 4, the intensity of a magnetic filed applied to
the optical recording layer 4 fromthe 5 rmagnetic recording portion of the
magneti c recordi ng Aayeptidalbheatli drive roiratie 25 ahdvah opfticalvhead actomtbo
several hundreds of Oe. Under these conditions, in the case where the

t enper at ur e of 18hexeqitectiackingratintyol rgsponisive tonaramstrdl signal ftoamdhe e
tenperature for magneto-optical recording, the optical recording | ayer 4
tends 10 6o usiRtess contrelien 1080 dshatlaal% t beam avill scam g targeigsack on
the magnetic field fromthe gnetic recqQrding portion Qf th gneti c
recording | ayeSIeeOXHRE Medipm 2., épeaﬁiﬂm%sglae aptica hﬁﬁg éﬁve circuit

orovi de an | niepian %&”3%9@51 beag aiathe I E?@Eﬁﬁ% Tiﬁﬁﬁinsgbgﬁéiia? e

Fror 7. cppos: tasHangttE o Atk o bl Pou] FS€ sy sPm Bflralied 10 K B

W th protectivgd i h&mPRi 35 ablurately focused on the optical recording
10 layer 4. ' |

In the case where the access to another track is required, a
head moving circuit 24 and a head moving actuator 23 move a head
base 19 in response to a control signal from the system controller
10 so that the optical head 6 and the magnetic head 8 on the head

15 base 19 will be moved together. Thus, the both heads reach equal
radial positions on opposite surfaces of the recording medium 2
which align with a desired track. |

A head elevator 20 for the magnetic head 8 is driven by a
magnetic head elevating circuit 22 and an elevating motor 21 in

20 response to a control signal from the system controller 10. During a
time where a disk cassette 42 is being loaded with the recording
medium 2 or where magnetic recording is not executed, the
magnetic head 8 and a slider 41 are separated from the magnetic
recording layer 3 of the recordiﬁg medium 2 to prevent wear of the

25 magnetic head 8.

' As described previously, the system controller 10 feeds



prevent deterioration thereof. The sumof the thickness of the interference
| ayer 81 and the thickness of the protective layer 82 is 2 0 equal to an
interference interval or distance L. In this case, an attenuation rate is
given as [err] where [err] denotes a magnetic recordi ng wavel ength. Wen
[err] = 0.5 [err], an interference intervaL L of 0.2 [err] or greater can
provi de an adequate |evel of the effect. OEhomn in Fig. 8 a protective

| ayer 82 of a thickness equal 2 5 to or greater than the interference

i nterval may be provided between the nagnetic recording layer 3 and the

optical recorgafigus corrttol lsigiedls‘to e drn@block 149¢ Qi RRefEly ERedudés Fi 9.
7 was fabricated as follows. The protective |layer 82 and the I nterference

| ayer 81 vveretrafcmngtdc&ith-ul aadnfotusing lvontpdl ofithe aptichlngeddy®rard the
Magnetic 5 material such as bariumferrite was prepared which had vertical
ani sot ropy. Luagmetie heaidn8e elevatibn icontralnef the magnetic head Siand. The
resultant m xture was applied to the substrate by spin coat to formthe
magneti ¢ r ecocemtrgl |ofythe sotationalaspeesh of ithef mator applied to the
substrate_in the vertical direction of the 1 0  substrate, The recording

and repro@uci ng apPafeserptionawilb novahe given abm method; of reprodueingapact
6 (D1 S SR oo e ke
oy ovtded W Neshuiel ihon AR el o7 o AR IErA ™ ouch,
and magneti ¢ gaLg Mo Béadl Sffittet B5," Gethgd 2Bhebled YnA WabcRRE' toWard
- | an optical path 59 by the polarization beam splitter 55. The laser

10 light travels along the optical path 59..being incident to a lens 54
and then being focused on the optical recording layer 4 of the
recording medium 2 by the lens 54. In this case, focusing and
tracking control is done by driving only the lens 54 through the
optical head drive section 18. '

156 As shown in Fig. 2, the magneto-optical material of the optical
recording layer 4 is in magnetized conditions depending on the
optical recorded signal. Thus, the polarization angle of reflected
light traveling back along an opticai path 59a depends on the
direction of the magnetization of the optical recording layer 4 due

20 to the Kerr effect. The reflected light is separated from the forward
light by the polarization beam splitter 55, traveling through the
polarization beam splitter 55 and entering another polarization
beam splitter 56. The reflected light is divided by the polarization

_ beam splitter 56 into two beam.s incident to light receiving sections

25 58 and 58a respectively. The light receiving sections 58 and 58a

convert the incident light beams into corresporiding electric signals



to the reflecting film84 to forma nmagnetic recording layer 3 while a
magnetic field was applied to the substrate 5 in the vertical 2 0
direction of the substrate 5. The nagnetic recording |ayer 3 had a verti cal
magnetic recording film The recording mediumof Fig. 9 has the function of
a CD ROM at one side, and has the fun‘ctior_léo@_a RAM at the other side.
Thus, the recording nediumof Fig. 9 provides various advantages as
described later. In this case, a cost 2 5 increase results fromonly adding -
the magnetic substance to the material which will forma protective film
through spin cespectivélyar A subbrdetot gnobashovsk desivesca fdifferente between
currently-used CD. Accordingly, a manufacturing cost increase corresponds
to only the ctbe aitputesignate of theuightreceivitighsectibns G8 amd 582 @igoetic
substance is equal to a few percent of the nmanufacturing cost of the

recording 5 #aaidesived difference dlepands on, the dwactionmf ithg t he magnetic

recording, tracking.is executed as follows. In Fig ,. the optical head 6
and the opti cEpagreization @ ﬂ@ﬂ%&@@@f@%l@m 4nﬂé¢ FREACtOMm t he
recordi ng dium 2.. The m Cco tr uts Vi i.nstrucgtion
to the he£91 Gnﬁﬁ%#%gaési\g’e&fte b?% ?ﬂe" 8@?&?& &

T, B D
t rackp65 of the opti ca%%@%aé Lyer Offéﬁgr}ﬁ%ee 8%@%&1%1%?({19' g )
mmgnet i c head Bors f?ﬁg*@fﬁt%‘%‘é‘%?ﬁﬁgﬁ?t&%%wm SpESHPTE T orer
the magnetic paeaif394Ad the optical reproducing 38 and being subjected to

10 error correction by an ECC decoder 36. As a result, the original

digital signal is recovered from thé reproduced signal. The
recovered original digital signal is fed to an output section 33. The
output section 33 is provided with a memory which stores a
quantity of the recorded signal (the recorded information) which

15 corresponds to a given interval of time. In the case where the
memory 34 consists of a 1-Mbit IC memory and a compressed audio
signal having a bit rate of 250 kbps is handled, a quantity of the
recorded signal which corresponds to a time of about 4 seconds can

- be stored. In the case of an audio player, if the optical head 6 moves

20 out of traéking by an external vibration, the recovery of tracking in a
time of 4 seconds prevents the occurrence of a discontinuity in a
reproduced audio signal. The reproduced signal is then transmitted
from the output section 33 to an output section 13 at a final stage.
In the case where the réproducéd signal represents audio

25 information, the reproduced signal is subjected to PCM

demodulation before being outputted to an external device as an



the tracking direction as the optical head 6 noves. Thus, when the optical
head 6 is aligned with the given optical track 66, the 2 0 magnetic head 8
is moved into alignment with a given nmagnetic track 67 which extends at the
opposite side of the optical track 66. Guard bands 68 and 68a are provi ded
at opposite sides of the magnetic track 67 dﬁs shown in Fig. 5 when the
position of the optical head 6 is control,lgJ So as to scan a given Tn-th
optical track 2 5 65, the magnetic head 8 runs along a given Mnth nagnetic
track 67 extending at the opposite side of the optical track 65. In this

-5 6 - case, tanalagiamsliewigrah for the optical head 6 suffices and it is
unnecessary to provide a tracking control device for the magnetic head 8.

Furthernore, it is fAieSCERtQR Wil BeW: PaLiven;ofamagnetie recqnding made

to
mor e brifesERiary i biolehmagnese i _
of ' et hod ofolduetredicRy” I Hig . 2P tnmm sl8neT SERIRH.A e innl Seetford ¥ o
head 6 i bj t [ Plale ' t]
Therefore, i n e £aadr ARt BRceieRA byt sigdBl TRE, afstfiftatitrolisy

bet ween ansoPtiEas traAsii YAl RN EINPIROSEiAD 2N ORiRETBARR I 0T 1 |

O reproduci ng process fromthe | ower surface and a nmagnetic trac

to be accesseblbtkrd ! beingopabjsttéd dsethd BCC ehdodeskd3s ganthrobphieabccessed
at the sanme tine. In the case of a data signal, this access probl em causes

only a del ay irecardiegsblouk @obs ancddinguprocessi sincH iasaan qroblcarredtinghe
case of a continuous signal such as an 1 5 audio signal or a video signal,

an i nt err upt i @ocssgentreresultans codedosignatia Sransmitiegnia the magpeticy can
not be execut G A's h Al Mhpidtic 168 dIng%iPlult 0o S the BhgeES Atad
10 circuit 31. '

With feference to Fig. 3, the magnetic recorded signal fed to

the magnetic head 8 is converted by a winding 40 into a
corresponding maglueﬂc field. The magnetic material of the
magnetic recording layer 3 is vertically magnetized by the magnetic

1 5. field as denoted by arrows 61 in Fig. 3. In this way, magnetic
recording in a vertical direction is done so that the information
signal is recorded on the recording medium 2. The recording
medium 2 has a vertically magnetized film. As the recording
medium 2 is moved alorig a direction 51, time segments of the

20 information signal is sequéntially recorded on the magnetic
recording medium 2. In this case, although the optical recording
layer 4 is also subjected to the magnetic field, the optical recording
layer 4 is prevented from being magnetized by the magnetic field
since the magneto-optical mate;'ial of the optical recording layer 4

25 has a magnetic coercive force of se\.reral'thousands to ten thousands

of Oe at temperatures below the Curie temperature.



speed. This enbodi ment uses the systemin which the nenory 34 is provided

I n connection with the input section 32 and the output 2 0 section 33 to
store a quantity of a signal which corresponds to an interval equal to
several times the maxi mum access tinme of magnetic recording. As shown in
Fig. 6, the rotational speed of the recordi medium 2 is increased by n
times during a recording or 25 reproduciﬁé? rocess, and thereby an optical
recording or reproducing tinme T is shortened to 1/n as conpared with that
of a -57- normal speed and becones equal to Tl and T2. Thus, a tinme TO

between t2 and t5 i e @Gise! whiefe & portisBsof Hee THAGEHELIRIretordeng Adyer 5
time is a margin tine. In the case where a magnetic track is accessed

during an acceshich metuallpaindergdes thel rhadghetit hecording processdsTO and a
magneti c recording or reproducing process Is done during a recording or
repr oduci ng t iexcesSively wlese t6 thedopticahdecdrlingHaydr &t theintensity @f 4 0 an
original optical track or a next optical track is done during a return tine
Tb bet ween t 5 maagnetic filaskapplied todhempideal recandingdayey adremsther the

magnetic 1_0 recording can be executed jn tinme division béygailSi ngl e head

movi ng sec? i odNagRetis secarding prrtion of the magneticdespyding layemésen so
Acess (o a ARG EeAtA P VAL At SEvesaL tos S accte) Rlaredn ot pen
el erence 12 Riflaed ohple et o MERRRR st A nbRrtidhe, o theccos
In a casing ofofie SR alAg 1304 4 1s increased above the Curie temperature
for magneto-optical recording, the optical recording layer 4 tends
10 to undergo a magnetization change or transition in response to the
magnetic field from the magnetic recordihg portion of the magnetic
recording layer 3 so that an error rate increases during the
magneto-optical recording. To resolve such a problem, it is
preferable to provide an interference layer 81 of a given thickness
15 Dbetween the magnetic recording layer 3 and the optical recording
layer 4 as shown in Fig. 7. Opposite surfaces of the optical
recording layer 4 are provided with protective layers 82 and 82a to
prevent deterioration thereof. The sum of the thickness of the
interference layer 81 and the thickness of the protective layer 82 is
20 equal to an interference interval 6r distance L. In this case, an
attenuation rate is given as 56.4xL/A where A denotes a magneﬁc
recording wavelength. When A = 0.5 uym, an interference interval L
of 0.2 um or greater can provide an adequate level of the effect.
As shown in Fig, 8, a prot.ective layer 82 of a thickness equal
25 to or greater than the interference interval may be provided

between the magnetic recording layer 3 and the optical recording :



reproduci ng apparatus 1 shown in Fig. 16. Then, as shown in Fig. 10, a
light beamemtted fromthe optical head 6 is focused on an 2 0 optical
track 65 in a TOC region on a recording surface of the recordi ng nmedi um 2,
and TOC information is reproduced. Index information is recorded in the TOC
region. During the reproduction of the T 5ﬁ‘in‘ormation, t he magnetic head 8
travels on a magnetic track 67 at the oppdsd®*e side of the optical track 65
so that 25 magnetically recorded information is reproduced fromthe
magnetic track 67. In this way, during the first process, information is

- 58- reproducquéqumthe optical track in the TOC region of the recording
medi um 2, and sinultaneously information is reproduced fromthe nagnetic
track. The i nf or Ml nig@nede redofdion iediany2eof Figs Aokasdpbeieited a8e
contents of previous access, 5 conditions at the end of previous

oper ation, or folowss. The pmwctivn IEygr 82 arniddheohiterfesentetlayer €l odersed
1nfornation are indicated on a display 16. In the case of audio

i nformation, sefjuentialyformedien, nopna@ls recardingdayen 4.ntMagmeticon

t hereof, a reserved nusic nunber, or others are automatically recorded

on the madhet meateriak sueh a%yamum\mmte veasrpyepared Néyshdhag Ggh2 is
of a t ab 'e”f)?a%ﬁ%eé%%??tuﬂgma”" r.iﬁa EF AR B Rt PRt WRESal o0
e O kb, A8 e BN UDa PR e Rt Re R B A SER AR AP e

| ndi cated on &B&t FoS Ry }ﬁgn@%@#@@{g@xﬁiﬂg th§er 3 Whul o5 0En Q8 HdihOns

where the previous acces
was applied to the substrate in the vertical direction of the

10 substrate. _
The recording and reproducing apparatus 1 can operate on a
ROM disk similar to a compact disk (CD). Fig. 9 shows an example
of a ROM-type recording medium 2. The recording medium 2 of
~ Fig. 9 was fabricated as follows. A substrate 5 was provided with
15 pits. A reflecting film 84 of suitable material such as aluminum was
formed over the pits of the substrate 5. Lubricant, binder, and
magnetic material were mixed. The resultant mixture was applied
to the reflecting film 84 to form a magnetic recording layer 3 while
a magnetic field was applied to the substrate 5 in the vertical
20 direction of the substrate 5. The magnetic recording layer 3 had a
vertical magnetic recording film. The recording medium of Fig. 9
has the function of a CD ROM at one side, and has the function of a
RAM at the other side. Thus, the recording medium of Fig. 9
provides various advantages as éiescribed later. In this case, a cost
25 increase results from only addihg the magnetic substance to the

material which will form a protective film through spin coat similar



operator name, the final nusic nunber, the elapsed tinme of an interruption,
the previously preset nmusic order, and the nmusic 2 0 nunber are recorded
and indicated. Specifically, "Continue?" is indicated. Wen "Yes" is
inputted as a reply, the nusic starts to be reproduced froma point at

whi ch the previous operation ends. \Wen "Ng' Is inputted as a reply, the
music i s reproduced in the preset order. T Qhis way, the user is enabled
to enjoy the automatic 25 reproduction of the previously-interrupted
contents as they are, or to listen the nusic in the desired order. - 59-

In the case otoahaP éReMitedRodabritatd % ehphtly -Used CIB. Adwransglyoes! v

I nterrupted gane contents, for exanple, the stage nunber, the acquired

poi nts, and t heantifyoteiring RoB inoredye conespondsr téedniyntheagustdof tide Upon
the start of the gane a certain 5 tine after the previous end of the gane,

the gane can beagnetic ethbstanceheSimcecthes east of theanpgreticusupstanecenis] t he
conditions sane as the previous conditions. This advantage can not be
provi ded by aeguabrtoza fewrpa@eniofthemanufatturing costwoitthenrcecandipge
met hod of accessing the 1 O nmagnetic track in the TOC regi on has an
advant age 9 n mediume the raast dnereasesisyery gmallne cost is |ow al t hough the
(T ack out 5 de { he FEEPEn IAg2ea FOCRBHRg, dRAPKIGS FEFULEd Eopt | ca
nead 8 whi ch TS R e Ly P, SBiicel e B smd s aitpel Beal! Rurghel B °
track 67a at LIG QRROS tEciinde nforhlfudR 6/l thé 3¥¢eoPafhg el 25€ The
system controller 10 outputs a moving instruction to the head

10 moving circuit 24 in response to the reproduced tracking
information, driving the actuator 23 and thereby moving the head
base 19 in the tracking direction. Thus, as shown in Fig. 4, light
beam emitted from the optical head 6 is focused into a spot 66 near
a given optical recording track 65 of the optical recording layer 4.

15 The optical head drive section 18 for driving the optical head 6 is
mechanically couped with the magnetic head 8 via the head base 19
and the head elevator 20. Therefore, the magneﬂc head 8 moves in
the tracking direction as the optical head 6 moves. Thus, when the
optical head 6 is aligned with the given optical track 66, the

20 magnetic head 8 is moved into alignment with a given magnetic
track 67 which extends at the opposite side of the optical track 66.
Guard bands 68 and 68a are provided at opposite sides of the
magnetic track 67. As shown in Fig. 5, when the position of the
optical head 6 is controlled so a;s to scan a given Tn-th optical track

25 65, the magnetic head 8 runs along a given Mm-th magnetic track

67 extending at the opposite side of the optical track 65. In this



where required information is on a magnetic track 67b separate fromthe
magnetic track 67a. it is necessary to nove the nagnetic 2 0 head 8 to the
magnetic track 67b. In this case, as previously described with reference to
Fig. 6, it is necessary to conplete the head novenent, the recording, and
the head return in a margin tine TO. List hg%grnation representing the
correspondence between the magnetic track” ers and the optical track
nunbers 2 5 is previously recorded on a TOC regi on or another given region
of the optical recording |layer 4. The list information is read out, and

-60- the optiease! the drive'Bpsten for£ thershticall Readd 6 sefificeanthgngf i ¢ track
nunber is calculated by referring to the list information. Then, as shown

in Fig. 12, dunnegessarydespravide af trackinghemmirbhsievice for theamagmetic xed
so that the optical head 6 can access an 5 optical track 65b correspondi ng
to the cal cul gcad 8ptFaenthermaone, it i amnenessary e pnoyide iaclihead sensorr|
follow the required nagnetic track 67b. In this way, the magnetic recording
or reproduct i Bedeiedpia axeenvenational magnetie dlisksd@vewn in Fig. 13, while

the optical track 658 is being scanned, the magnetic_head 8 1 O remains
lifted to%an upper%8§$?ﬂ9ﬁ°ﬂewﬁ§%&& giyery eha: methpgnek recessingmng

e D SRSy AP A Bl rbineie AL P S RERG S e
nead 8 15 movih taaung lofethi RRE e RaeRRRE heFTY Erneiiolecu RS ©
reres D e, whet (AR 0L plLRAH rhARITGRSOR HERied 1 Dl 9
optical track currently exposed to an information recording or
10 reproducing process from the lower sﬁrface and a magnetic track
desired to be accessed from the upper surface, the two tracks can |
not be accessed at the same time. In the case of a data signal, this
access problérn causes only a delay in access and does not cause a
significant problem. In the case of a continuous signal such as an
15 audio signal or a video signal, an interruption is generally
unacceptable. Thus, the magnetic recording can ndt be executed
during an optical recording or reproducing process at a normal
speed. This embodin_lent uses the system in which the memory 34
is provided in connection with the input section 32 and the output
20 section 33 to store a quantity of a signal which corresponds to an
interval equal to severai times the maximum access time of
magnetic recording.
As shown in Fig. 6, the rotational speed of the recording
medium 2 is increased by n tinies during a recording or
25 reproducing process, and thereby an optical recording or

reproducing time T is shortened to 1/n as compared with that of a



and the magnetic recording is done. During an interval Th, the rotational
-speed is lowered and the nagnetic head 8 is lifted. Then, 2 0 the
rotational speed is increased again, and the optical head 6 is returned to
the optical track 65a as shown in Fig. 13. During an interval T2, optical
recordi ng and reproduction is done. Since h data stored in the nenory 34
is reproduced during the margin tine TO, fMNe Teproduced signal or the
reproduced nusic will not be 2 5 interrupted. As shown in Fig. 14, during
access to the TOC region, the magnetic head 8 is not noved downward in the
presence of apormalGspeed asid betomes' @pisistnTilngntP2. MRhas} iactibee qali ng on
the TOC region is unnecessary. Thereby, even if a recordi ng nmedium 2 having
no magnetic rbetwdeng2 aned tS whichnequalsito mi-d tinees ¢herxtcoydimg or
reproduci ng apparatus, the nagnetic head 8 can be prevented from5

“cont acti ng t heeprashueinggtimelisia mangin dineg Imdbedcasgywherenatmagnetic t he
execution of the_upward and  downward novenent of the nmagnetic head 8 during

a period of tHAadkis aceessedAduring 3 ageess Himefa bepweenjioandet3 dn the
St 't hor Bor BaFER G NONaPL8| PagBettorecorinE 07 SR BEE REeetSS 9
e B e L L
5 opti oo 't cHBRLRR-E Rt Befher] BF JIBHSR {4 ARCOARIMATOBHEKERIAE 1 "R

cassette, onl yeds HANEH! trabRGS" @bRE dURME™ reflu titie %5 Betwiedl t %thd

t her eon.

t6, access for the optical recording and access for the magnetic

10 recording can be executed in time division by a éingle head moving
section. In this case, the capacity of the memory 34 is chosen so
that the memory 34 can store a continuous signal during the margin
time TO. | |

Access to a track by the magnetic head 8 will now be

15 described with reference to Fig. 6 and Figs. 10-16. A cassette 42
shown in Fig. 15 includes the recording medium 2. The cassette 42
is inserted into a recess in a casing of the recording and
reproducing apparatus 1 shown in Fig. 16. Then, as shown in Fig.
10, a light beam emitted from the optical head 6 is focused on an

20 optical track 65 in a TOC region on a recording surface of the
recording medium 2, and TOC information is reproduced. Index
information is recorded in the TOC region. During the reproduction'
of the TOC information, the magnetic head 8 travels on a magnetic
track 67 at the opposite side of .the optical track 65 so that

25 magnetically recorded information is reproduced from the magnetic

track 67. In this way, during the first process, information is



Fig. 17 shows a recordi ng and reproduci ng apparatus for reproduction of
optically recorded information. An optical 20 recording circuit and an ECC
encoder are omtted froman optical recording block 7 in the recording and
reproduci ng apparatus of Fig. 17 as conpared with that of Fig. 1. The
recordi ng and reproduci ng apparatus of Fig._ 17 -additionally includes a

magneti c head el evator 20, a magnetic headvd ~and a magnetic recording 2 5
bl ock 9 as conmpared with a conventional reproduction player such as a CD
pl ayer. Al the parts of the recording and reproducing -6 2 - apparatus

of Fig. 17 capeprodagéd ifforthebptiedl gaeR! s tké THE r&giondbNghand
repr oduci ng apparatus of Fig. 1. "Their costs are very |ow relative to

optical recor deogrdiagt medinth ) earié Sihiultdneoasly nifoearstion is nﬁgjrodﬁddmugh

the menory capacity 1s smaller than 5 that of a floppy disk, information :
can be recor dfwbmnthe epagdetie drackan@her imformatidn ypproducedi frgmurditieum at

such a low cost. Thus, in the case of a gane device or a CD pl ayer

requiri ng onl magrekc|trackorepreagats the contents afdreviagssacoesspr ovi ded as
previ ously. described. According to estimation, in.the case of a 1 0

r ecor di ng hedcoRditiens ah/the eadeehpredpusfoprration. LT atheEs. c Asshpwmin
nmenory capaci of .about 1 KB.to KB is pobtajned b sing a neti.c head
for nmodul ati na& Erégrb@?i %oqqegtg_ofi EBPEPQC;'FC P&E%?ﬂgplé%ﬂg\ag ed on
provi ded on a t(ﬁ@i ?al %arre ROM I C, and thus the above-nenti oned nmenory
capacity is et P@ﬁll. *Thus, 1 5 there is an advantage such that the

recording medi um dishycan, £2Bt 868 uioMtiod '8 4Ok RE R, sacoder 35

and the error corr
elapsed time of an interruption thereof, a reserved music number,

10 or others are automatically recorded on the maghetic recording
region. When the magnetic recording medium 2 is inserted into
the 'recording and reproducing apparatus 1 again, information of a
table of contents is reproduced from the optical track 65 and also
information at the end of previous operation is reproduced from the

15 magnetié track 67 as previously described. The reproduced
information is indicated on the display 16 as shown in Fig. 16. Fig.
16 shows conditions where the previous access end time, the
operator name, the final music number, the elapsed time of an
interruption, the previously preset music order, and the music

20 number are recorded and indicated. Specifically, "Continue?" is
indicated. When "Yes" is inputted as a reply, the music starts to be

- reproduced from a point at which the previous operation ends.

When "No" is inputted as a reply, the music is reproduced in the
preset order. In this way, the u-ser is enabled to enjoy the automatic

25 reproduction of the previously-interrupted contents as they are, or

to listen the music in the desired order.



decoder 36 of Fig. 1 will now be described in detail. Wth respect to a
normal magnetic di sk such as a 3.5-inch floppy disk of the 2HD 2 0 type or
the 2DD type, an error correcting process is not executed. In the case of
the 3.5-inch 2HD fl oppy disk, the error rate is close to 10-12 when record
and reproduction are done at 135 TPI. ACCO&% ngly, in the case where this
floppy disk is used in a cartridge, the di Ts less contam nated or
injured so that there 2 5 hardly occurs a burst error. Therefore, it is
unnecessary to execute error correction including interleaving. A CD ROM

having a - 63- hehel asec6p AICDIROMEgarbe devibéi18nshowi 18 Figaas, dheback
surface is used without any cartridge. I'n the case of such a CD'ROM dust

and a scr at chpreviseisly intatruptedrgambecorstents] fior exdmpleofthiehstagenvent i on
is designed so that 5 Hc=1900 Ce. The nmagnetic recording |layer 1s applied
to the CD | abpumber the aeguirachpointsc ariddbeljemhattainmentagumbex] are
protective layer is 9 to 10 mcroneters. During experinments, this recording

medi um was subgeanded apd repreduced. e dipan thesstart of theugame grerrdainrs by a

magnetic head of the anorphous 1 O | amnation (nultilayer) type through MFM
nmodul at i o% attima%m,'thﬁmew@%emav&? theygamg. e gams ,caanéetqtérteél

EES?E{? ”ghﬁspf’éﬁo‘fﬁ%?@faﬁq%om‘” oas b e :&éwﬁ%é?fq‘gﬁé?ﬁo%ﬁ grspams

. ] 1 L Fig,
290 Chone 4bheShroRuSARBNEN, oFhus SRR 14 b by a8 100
[err]. As denﬁh%g Qf?@eﬁlﬁ%ﬁ@d%cglg 203(a), sone burst errors having

| ong peri ods Bccur w resp o sanmpling of 106 tines. :
The above-mentioned simple method of accessing the

10 magnetic track in the TOC region has an advantage in that the
structure is simple and the cost is low although the memory
capacity is small.

A description will now be given of access to a track outside
the TOC region. Fig. 11 shows conditions where the optical head 6

15 accesses a given optical track 65a. At this time, the magnetic head
8 which moves together with the optical head 6 accesses a magnetic
track 67a at the opposite side of the optical track 65a. In the case
where required information is on a magnetic track 67b separate
from the magnetic track 67a, it is necessary to move the magnetic .

20 head 8 to the magnetic track 67b. In this case, as previously |
described with reference to Fig. 6, it is necessary to complete the
head movement, the recording, and the head return in a margin
time TO. List information representing the correspondence
.between the magnetic track nux.nbers and the optical track numbers

25 is previously recorded on a TOC region or another given region of

the optical recording layer 4. The list information is read out, and



Thus, interleaving is done as shown in the error correcting portion 35 of
Fig. 1 or Fig. 202. Specifically, as shown in Figs. 207(a) and 2 0 207(b),
ECC encoding is done before or after the interleaving. As shown in Fig.
203(b), the intervals of 1T, 1.5T, and 2T in MM nodul ati on are adequately
| arge. Thus, it is thought that an error rggﬁ of about 10-5 to 10-6. occurs

under bad conditions. Burst errors nore fr ‘ently occur in conparison wth

a disk 2 5in a cartridge such as a floppy disk. In addition, nore random
error occur by several orders. Accordingly, to-use such a recording - 64-

medi um wi t houth@optiedl ti=dke nuriber |cdzyédisoridithgd 66 theoré@aired miighetic
necessary. As the anount of error correction code increases, the degree of

redundancy i ntratks esurhber tiscalonlated dby defearitgs tedhedistAinforgettion) ue of
burst error countermeasure is determined with 5 reference to the allowable
standard (ref Then;as showy in fligol2adoning an acedssbtine Taofthehkead haseence
of a scratch on the optical recording surface is equal to that on the | abel
surface. Fig. 190is siied and fixed spythat the optical headi 6 cam agcessgact to a

of 4 10 8 nbBpeical track Hak orEesRRRELIG 406 oaFulaied Gptisal sFRekpond ng
(0L 1T aTES Shbieh: ok bie BagBha Felif . SR e et THY <
"t T8 necessaPygut SRt et e BRRCRRy Snb ARRERORE el gy | o
7P| 9, MR BB el fhas SEECOUAI rauhepthgE 720
Therefore, evgmild theéopHedlciraek! 6528 B¥ing scanned, the magnetic head 8
10 remains lifted to an upper position well separated from the
magnetic recording layer 3 by the elevating motor 21, In addition,
during the access time Ta, as denoted by the character "o" in Fig. 6,
the rotational speed of the motor 17 is lowered. While the
rotational speed remains low, the magnetic head 8 is moved
15 downward into contact with the magnetic recording layer 3.
Thereby, it is possible to prevent the magnetic head 8 from being
damaged. During an interval TR, the rotational speed is increased
and the magnetic recording is done. During an interval Tb, the
rotational speed is lowered and the magnetic head 8 is lifted. Then,
20 the rotational speed is increased again, and the optical head 6 is
returned to the optical track 65a as shown in Fig. 13. During an
interval T2, optical recording and reproduction is done. Since the
data stored in the memory 34 is reproduced during the margin time
TO, the reproduced signal or tﬂe reproduced music will not be
25 interrupted. As shown in Fig. 14, during access to the TOC region,

the magnetic head 8 is not moved downward in the presence of an



portion of this recording nmediumis subjected
resultant errors are corrected by the encoder
that data errors do not occur. Thus, the user
medi um of this invention simlarly to a CD or
I nventi on,
outernost portion and a scratch of 3 mm at "an

to such a scratch, the

35 and the decoder 2 0 36 so
can handl e the recording

a CD ROM According to this

It was experinental |y confi rrregl6t1h_at a scratch of 7 mmat an

| nnernost portion were

conpensat ed under conditions 2 5 where the interleaving corresponded to a

| ength of 18 nmm or
degree of
of upper and | ower

nore and Reed- Sol onobn error correction was used, and the

igstruction Tepresenibng dbps rmasneticaracaeding on the TAG Regloange

of .2.38 mMm

10% Fig. 206. Th t
coul d be conpéﬁﬁléﬁc‘?ﬁ“f‘ggy's[]ﬁévggbg’oﬁlﬂg{‘iigﬁsl.’eeﬂﬁaﬁ?%?%é %?ﬁ&%"éﬂgﬂp Ld on -
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the data is defi

Recd. Sol omon ASHEotEChE SpRalfRit it nBlgiue BEATTS b BRIkt
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val ue of 0508 domitdcBAg tHer&drding rhédRIAD Akl beir tRu8 irhfredor Igction

against a scratch which is 1 0 conparable with that

in a CD. Fig. 202 shows

the details ofthisievay,rthre ex¢cuitén @f thecapward ambdoweward anovernesitt 6Hn

decoder 36. The nmagnetic record signal is ECC encoded by a Reed- Sol onon
encoder 35a f dhecmagmeticghead dpehuminga perindeof the oconrrgnerivch@ lowered
transverse-direction 1 5 452a i s added to the ECC- encoded data

sequence. In xotational gﬁéé Prevides #n agyaniagsopurhdhad adamags fedheng
tabl e of Flosmagheal Bith BUle Hisnliha S504FRS et WCBl 11 @
10 remarkably reduced. '
Fig. 15 shows the cassette 42 which contains the recording

medium 2. The caSsette 42 is provided with a shutter 88, a

magnetic recording prevention click 89, and an optical recording

prevention click 89a. The magnetic recording prevention and the
15 optical recording prevention can be set separately. In the case of a
ROM cassette, only a magnetic fecording prevention click 89a 1is
provided thefeon. _

Fig. 17 shows a recording and reproducing apparatus for
reproduction of optically recorded information. An optical
20 recording circuit and an ECC encoder are omitted from an optical
recording block 7 in the recording and reproducing apparatus of
Fig. 17 as compared with that of Fig. 1. The recording and
reproducing apparatus of Fig. 17 additionally includes a magnetic
head elevator 20, a magnetic héad 8, and a magnetic recording
25 block 9 as compared with a conventional reproduction player such

as a CD player. All the parts of the recording and reproducing



direction 51b so that the original data is separated by a di spersion

di stance L on the recordi ng nedium surface as shown in Fig. 207(b). 2 0
Even in the presence of a burst error, the data can be recovered in
response to the parity 452. When the dispersion length L is set to 19 mm or
nore, an error conpensating ability. corrpar_eg)ég to that of a CD can be
attained. Wth respect to the reproduced signhal, in a de-interleaving
portion 36b shown in Fig. 208, the data is mapped 2 5 onto a RAM 36x and is
t hen subjected to address_conversion reverse to that of Figs. 207(a) and
207(b) so that2PPRaraiasaof Eig. &7 earde yseddn comgen tg thgi parts 0f Biyenent
(sequence). Then, the repyoduc ata i s processed hy Reed- Sol onon
ocoder 3ba of t485iTse6Ek] PRl BE A nRBtis i 1ig. B o Thelgeosts SEvepy
452b, P and Q it e ted. 2c,
syndronmes S1 ai?\)g& §éia§§/eeagglog)3ﬁgg 35‘%@%?‘& %% %%gsgi%qgts’ﬁgﬁﬁﬁe%o 52d, an
advance t0 a Sffiedseds istnaPNAIMoLAR the% ' fhlld: il
presence of an erFor, cas?%ufatg}lgg '?%?ﬂelrroreﬁgé) r%@?%ir[?p?%gexecéute at a

step 452e. 50nl ghathenat 'd3k)] mfeeiiaRfdre ¢aBybe reberietbdhd FéSrdthiced S
outputted at the step 452g. In 1 O this invention, the denodul ati on cl ock

speed (rate) iontdmsd frgned ROMetypatremwrding medivonctnguglora lowm dostequal to
30 Kbps (see Figs. 203(a) and 203(b)) which is a data rate equal to 1/100
of the CD dat aThusein thedasw affa game deuide omaLPrplayssiraquimngranlye r or
correction of the optical reproduced signal is done by an exclusive 1 5 |C
whil e the sigréial memenhgapacibhevaniows adyaniagsoare PEeWdedsas and the

O e Bl S ReeduRla M eoR i o UFAHL S Yol R8P BN ©1 102

10 recording medium disk having a diameter of 60 mm, a magnetic
recording memofy capacity of about 1 KB to 10 KB is obtained by
using a magnetic head for modulating a magnetic field. A memory of
a 2-KB or 8-KB SRAM is provided on a typical game ROM IC, aﬁd
thus the above-mentioned memory capacity is sufficient. Thus,

15 there is an advantage such that the recording medium disk can
replace a ROM IC. |

The error correction encoder 35 and the error correction

decoder 36 of Fig. 1 will now be described in detail. With respect to
a normal magnetic disk such as a 3.5-inch floppy disk of the 2HD

20 type or the 2DD type, an error correcting process is not executed.
In the case of the 3.5-inch 2HD floppy disk, the error rate ié close
to 10-12 when record and reproduction are done at 135 TPI.
Accordingly, in the case where this floppy disk is used in a
cartridge, the disk is less contaﬁinate_d or injured so that there

25 hardly occurs a burst error. Therefore, it is unnecessé:y to execute

error correction including interleaving. A CD ROM having a



di vision technique. Specifically, the interleaving of Figs. 207(a) and

207(b) and the error correction in Fig. 210 are done by the 20

m croconputer 10a. The mcroconputer 10a is of the 8-bit or 16-bit type
driven by a clock signal having a several tens of MHz. As shown in Fig.
210, two routines, that is, a systemcontrql,routine 452p and an error

correcting routine 452a are executed in time’division. Specifically, 25
the systemcontrol routine is started as a step 452h, and notor rotation
control is executed at a step 452). At a step 452k, control -6 7- for

head novenent nﬁgl@@etre_@brdiwg Riyeaont & Afediudh fione s 6F biick SueRidecd.
At a step 452m 1 ndication of a drive and control of an input/output drive

system ar e exisused. withionitiany cartridge. win thearasevof suchiad CI»RONE dystt em
control is conpleted at a step 452n and 5 error correction is required,
entrance i nt oandeascratclhc causea burstoerrone 452q i s done. At a step 452r.
interleaving or de- interleaving is executed which has been described with
reference to Fig. Ze sgcarddngonediumset tbisiinyentioy isxdesignegaseuthati ons

for the previ ously-ﬁntion d error correcti n this invention,

tshg_ rragnelGCb_Hé‘cd_rQQ Phas ed&ﬁg"?g?ée&m@;’?ﬁﬂéﬁ' POE_PPhIﬂlEch? PEFY,. an
fi]elqbeﬁzzy of - lakel S8 T Huch e Saete 168 BY e RERtIBYE) nd Bibn s o) and
opti cal 15 r cBratarive, Wy 80RF 1Y i romies B, DAL EhpeliiEn, Jmbo 1"

correction I elaidtiuhg RIS SUiSEE N0GtinEeRbAGHAR mxecu! o

by the m croconputer, 0SSl omt a maghetic erro
reproducing processes by a magnetic head of the amorphous

10 lamination (multilayer) type thfough MFM modulation at 500 BPI,

that is, a wavelength of 50 um, and the frequencies of appearance of

respective pulse widths were measured. Fig. 203(a) and Fig. 203(b)

show the results of the measurement. Fig. 203(a) shows the results

of the measurement of the pulse with up to 1 ms. Fig. 203(b) shows
15 the enlarged measurement data of the pulse width up to 100 ps.

As denoted by the arrow 51a of Fig. 203(a), some burst errors
having long periods occur with respect to sampling of 106 times.
Thus, interleaving is done as shown in the error correcting portion
35 of Fig. 1 or Fig. 202. Specifically, as shown in Figs. 207(a) and

20 207(b), ECC encoding is done before or after the interleaving.

As shown in Fig. 203(b), the intervals of 1T, 1.5T, and 2T in
MFM modulation are adequately large. Thus, it is thought that an
error rate of about 10-5 to 10-6 occurs under bad conditions.

Burst errors more frequer;tly occur in comparison with a disk

25 in a cartridge such as a floppy disk. In addition, more random error

occur by several orders. Accordingly, to use such a recording



correction circuit. Since it is unnecessary to add a new error correction
circuit with an interleaving function in this way, this 2 0 design is
advant ageous in that the structure of the apparatus is sinple. Fig. 211
shows an arrangenent using a nmethod in which error correction is perforned
both before and after an interleaving procgss. The arrangenent of Fig. 211
Is simlar to the 25 arrangenents of Fig.~ 4nd Fig. 202 except for design
changes indi cated hereinafter. -68 - In the arrangenent of Fig. 211.
magnetic record data is ECC- encoded by a Reed- Sol onon C2 error correction
encoder 35a i heiu®h Withoit' &8y icadtiape] fitetfoaviig @ndgdodl co¥rd&iog s¢ded
thereto. Then, the resultant data is processed by an interleaving portion
35b 5 as fol | nesessigCci Aiscthé umeans dverron corgection? (code iirdreaisesathe
transverse direction 5la is read out along a longitudinal direction 5 1b so
t hat the dat adegresuopredardancyHneneases-but theqmpuritoof datadeereasesa A
segnents Al and A2 are dispersed and separated by a dispersion |length L1.
Subsequent | y, targeéarplgel nrstl esrarocountersmeasrel i9 detemminred 38ithsubj ect s
the data to error correction_encoding in the |ongitudinpal direction, and a

Cl parityd s kefeeenee dpdhs allawable dard {refereneelgpk scratich, of @& &lied
Fepr oduct | on. THSBFRRARUEY B e e RPGE B Aaldh it SRifkct cd by a
responsive torRRBdE sHrERe frRaRal khanaRl fle JnlERSRRR, < of the
(de-interl eavi gg,PAr O AbiE; bf eFték cof%ctidd WtT HB55ELEY a scratch on

the optical recording layer of a CD. In the case 61' correction of 4

10 symbols, it is possible to compensate for a scratch corresponding to
14 frames or less, that is, a scratch having a length of 2.38 mm or
less. The interleaving length is set to correspond to 108 frames,
that is, a length of 18.36 mm. Thus, with respect to the magnetic
recording layer, it is necessary to provide error correcting ability

15 containing interleaving which can compensate for a scratch having a
length of 2.38 mm or less. In this case, an optimal degree of
redundancy is attained. Therefore, even if the magnetic récording
portion of this recording medium is subjected to such a scratch, the
resultant errors are corrected by the encoder 35 and the decoder

20 36 so that data errors do not occur. Thus, the user can handle the

- recording medium of this invention similarly to a CD or a CD ROM.
According to this invention, it was experimentally confirmed
‘that a scratch of 7 mm at an outermost portion and a scratch of 3
mm at an innermost portion wére compensated under conditions
25 where the interleaving corresponded to a length of 18 mm or more

and Reed-Solomon error correction was used, and the degree of



to address conversion reverse to that of Figs. 212(a) and 212(b).
Therefore, the data is re-arranged into the original data along the 20
transverse direction before being outputted. In this way, a burst error is
di spersed and made into randomerrors. The randomerrors are corrected by a
Reed- Sol onon C2 error correcting portion 36a-.of Figs. 212(a) and 212(b),
and the error-free resultant data is recoveted and outputted. 25

Since the arrangenent of Figs. 212(a) and 212(b) executes the error
correction at two stages, that is, before and after the -6 9 -

i nterl eavi ng, redusidagidyocsriespohded! fo-at faceby of Anpeins the tanflet sOugperhe
singl e-stage error correction in Fig. 202 suffices as shown by the

experi nent al carchjower i19% rasf shewhneint Figis208ucThtuspassagtckrof@.3&mmct i on
in recording and reproduci ng ve2¥ izg;rtant data. 5 DESCRI PTI ON OF THE
SECOND PREFERREDlé@NBODOREpEnSAted vadendhese eendititng fe inpeddaving

apparatus according_to a second enhodi nent of this invention which i

simlar to théengidbldi op thedataisodetinad asphewnuin §ig.r295. f—f’éi(@%h}l’giﬁal a
nmagneti c &?ead 8 ?nd a netic head.circujt 3la are added 1 0 thereto. As
h " inferica HeMion the.madiumsiniace Is S5t 1§ BB
Zn?},\?el pegi gn of _a ‘ﬂﬁg Lc recordin ayer t neti(r: Ire§o din

havi ng a |ong‘?‘é’&%rgﬁ%‘é&&‘%’&%?ﬂ?“%h%b@%ﬂﬁﬁ% poynt ?F]gn’&

di : h : o I

magnet | o head HEEH cBde Syt it Reeh: SHRAHOH Coe WARERETR Yo b2 1.
magneti c recopdigigalautd Grhodhe thultiSREdnyta WAYSE H1D.08 (PBBSUeibkby, N

surf ace

it is possible to attain error correction against a scratch which is
10 comparable with that in a CD. '

Fig. 202 shows the details of the error correction encoder 35
and the error correction decoder 36. The magnetic record signal is
ECC-encoded by a Reed-Solomon encoder 35a for executing an
operation of Reed-Solomon encoding. A transverse-direction pari.ty

15 452a is added to the ECC-encoded data sequence. In an
interleaving portion 35b, according to an interleaving table of Figs.
207(a) and 207(b), the data sequence is read out in a longitudinal
direction 51b so that the original data is separated by a dispersion

- distance L on the recording medium surface as shown in Fig. 207(b).

20 Even in the presence of a burst error, the data can be recovered in
response to the parity 452. When the dispersion length L is set to
19 mm or more, an error compensating ability comparable to that of
a CD can be attained. With respect to the reproduced signal, in a
de-interleaving portion 36b sho% in Fig. 208, the data is mapped

25 onto a RAM 36x and is then subjected to address conversion reverse

to that of 'Figs. 207(a) and 207(b) so that the data is returned to the



portion 3a and a deep | ayer portion 3b are subjected to the nagnetic
recordi ngs of independent sub and mai n channels having a 20 shorter

wavel ength and a | onger wavel ength respectively. In the case where a
magneti c recording | ayer subjected to two-layer recording as shown in Fig.
20 undergoes a reproduci ng process by.usengf a magnetic head for a |ong
wavel ength such as the magnetic head for &U1ating the magnetic field in
the first enbodinent, 2 5 informati on can be reproduced fromthe main
channel . Thus, provided that summary Information is recorded on the main

- 70- channel ghigigalarpahgemento(sEfuetite)s recorded on the sub channel, the
summary i nformati on can bé reproduced by the systemof the first enbodi nent

and thus there wi | Theg, aheareprodiged daka tis prdcessed tppid Reedt-Solmnobe
ensured between the apparatus of the first 5 enbodi ment and the apparatus
of the seconddecbder 86at of Fig). 209(b3 lasfollowss Asasbowroin Fig. 210, at a

short -wavel ength nmagnetic head 8 is provided. In this case, a signal of the
sub channel , Stﬂp/ﬁﬁgb.af’ angn@ paritiescandithe datanare inputied: i Ab@setep i s

reproduced so that information of both the_main and _sub channels can be 1 0

reproduce® \HERC: R¥ndremaspd apd$4 arecaleulgisd; c@nly wherphraess at
Shows & cave AIRFD 4620r BPrARYANCR TR ustep ARGHAS oM SE TR (IR thg
aonet ¢ 11! gebl S REIfod 5P 4o, Bl STRER Fhe BBl 120w
o TNt okl Eaiine e B668 U DA R0 i o s,
magneti zat | ONegrrected by a step 452f, the data is outputted at the step 452g. In
10 this invention, the demodulation clock speed (rate) in the magnetic
recording and reproducing portion is equal to 30 Kbps (see Figs.
203(a) and 203(b)) which is a data rate equal to 1/100 of the CD
data rate. In view of this small data prdcessing amount, error
correction of the optical reproduced signal is done by an exclusive
15 IC while the signal processing in the error correction encoder 35
and the error correction decoder 36 of Fig. 202 is executed by a
microcomputer 10a in the system controller 10 through a time
division technique. Specifically, the interleaving of Figs. 207(a) and
207(b) and the error correction in Fig. 210 are done by the
20 microcomputer 10a.
The microcomputer 10a is of the 8-bit or 16-bit type driven
by a clock signal having a several tens of MHz. As shown in Fig. 210,
two routines, that is, a system control routine 452p and an error
correcting routine 4523 are exe-cuted in time division. Specifically,
25 the system control routine is started as a step 452h, and motor
- rotation control is executed at a step 452j. At a step 452k, control



region 120c. Thus, a data sequence of "101" is obtained. As shown in a

| ower part of Fig. 22, in the case where an N-pole portion is set 20 "1"
and a non-nagneti zed portion is set "0" by using a short- wavel ength
magnetic head 8b for vertical, a data sequence of "10110110" is obtai ned.
In this case, 8-bit information can be recggged on a region 120d equal in
size to a region 120a in the upper part of the drawi ng. Wen the
information is reproduced 25 fromthe region 120d by the nagnetic head 8,

t he reproduced information is decided tqo be "1" since there are only N pole
-71 - porti ons forrhead; movpmendand sonieol fagiash agtuatorsueh asia trayverse arsgt a

32?%23633?8" SSRetedho At AGHER| EE&@?%%%%“@E%Ea%@’@nﬁé’cﬁtﬂ%ig?OB
120e, 8-bit i ' ' " 01 "

recgr ded. | {/\hlazwﬁ@éﬁﬁoﬁttngﬁ%;&sg&%%ﬁ%aﬁg;% ;epﬁgy ﬁ%g%’get ?%&%é‘%berzg?gﬁﬁee
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portions. This I's one a slign equa polarity t0 the signal on

the region 5.20krigr ceprexditieds Welgliifed| effrancesivitol the a1pbl tdtteections, as
shown in 1 0 Fig. 22, the short-wavel ength nagnetic head 8b records and
reproduces t hersutine 4562qtisedoiat.a Atrgstepedd 2P sintérledeingon ddrannel D1 and
the signal of the data sequence 122 of the sub channel D2, while the
magnet i ¢ head #ntegleawinglist exeruted whiglethas beenddesgriberd seitht referenee to

2avant age suchFiEaROTIR) SBNAR B | TirRs-AOBE-Chet cati Coagasons B
magnet i ¢ head §.( of SRGULE A0S orkbdieh S preferably equal to
10 In this invention, the magnetic recording has a data rate of
about 30 kbps. Accordingly, an 8-bit or 16-bit microcomputer chip
driven by a clock signal having a frequency of about 10 MHz can be
used in executing the system control and the error correction. In
the case where the error correction related to the optical
15 reproduction is executed by an exclusive IC and the error correction
related to the magnetic récording and reproduction is executéd by
the microcomputer, it is possible to omit a magnetic error
correction circuit. Since it is unnecessary to add a new error
correction circuit with an interleaving function in this way, this
20 designis advgntageous in that the structure of the apparatus is
simple.

Fig. 211 shows an arrangement using a method in which error
correction is performed both before and after an interleaving
process. The arrangement of Fig. 211 is similar to the

25 arrangements of Fig. 1 and Fig. 202 except for design changes

indicated hereinafter.



DESCRI PTI ON OF THE THI RD PREFERRED EMBODI MENT Fi g. 23 shows a recording
portion of a third enbodi nent of 20 this invention. In the third _
enbodi ment, a reflecting film84 provided with pits as shown in Fig. 9 was
formed on a transparent substrate 5 for a recording nedium2, and a
" magnetic recording film3 was provided. Tnkﬁgprocess Is simlar to the
correspondi ng process in the first enbodi meh? "except that a film of
Co-ferrite was 2 5 forned by plasma CVD or others. This material has a
transparency, and it has a high light transm ssivity when its thickness is
smal | . -72- As Jhoie afrdihgemént dfi gk 24T, trhagnietitrétordpdatalis 'IB@g-6 is
focused into a spot 66 on the recording nmediumfromthe back side thereof.
The optical hemtodedabyaa | Reed-Sbloinorh 02 ecxomeotredtion enebidder384 ihyan
connecting portion 150. The connecting portion 150 5 has a spring effect.
The slider 41 ersomederedting pospionc8d, amdai G2. parityfeds @ thereto.
enbedded into the slider 41. Thus, the optical head 6 reads the pits in the
reflecting filRey theresuldaphdata;igepragesseddhean interlaaving portion 3

FScking ot sl e el SRR h b D51AI: Wi LS SBav e

oy "oy s ARl B 8P4 Rl ot Qi 68

e B e T L e e

s control | edgphl i3 A5 AN dretisPefila Shasushaltell 6 WRIGRRRYS" 2
S\ or 1 ntornatt. e

tens of mcron egment s on are sequentrally reco on the
length L1. Subsequently, a Reed-Solomon C1 error correction

10 encoder 35c subjects the data to errdr correction encoding in the
longitudinal direction, and a C1 parity is added thereto. The
resultant data is magnetically recorded onto a recording medium.

In the arrangement of Fig. 211, during reproduction, data
demodulated by an MFM demodulator 30d is subjected by a Reed-

15 Solomon C1 error correcting portion to random error correction
responsive to the C1 parity. Then, the data is mapped by the RAM
36x of the de-interleaving portion 36b in Fig. 208, being subjected
to address conversion reverse to that of Figs. 212(a) and 212(b).
Therefore, the data is re-arranged into the original data along the

20 transverse direction before being outputted. In this way, a burst
error is dispersed and made into random errors. The random
errors are corrected by a Reed-Soloxhon C2 error correcting portion
36a of Figs. 212(a) and 212(b), .and the error-free resultant data is
recovered and outputted. -

| 25 Since the arrangement of Figs. 212(a) and 212(b) executes the

error correction at two stages, that is, before and after the



magnetic recording layer 3 by magnetic recording. In this enbodi nent, since
optical tracking is enabled, there is a 2 0 renmarkabl e advantage such t hat
a track pitch of several microns can be realized. Since the slider 41 and
the magnetic head 8 are noved upward and downward according to the focusing
control, a given track can be correctly fpéqued by the magnetic head 8
even when the surface accuracy of the substate 5 of the recording nmedium 2
is 2 5low Thus, it is possible to use a substrate having a | ow surface
accuracy. Accordingly, there is an advantage such that an -7 3 -

i nexpensi ve simteriesvings bursik amre, can peaetfectivelyscompensated.nddthpughshed
gl ass substrate, can be used which is nuch cheaper than a pol.ished gl ass
substrate. Fi §hesinglestagenerroneompgrtion tiﬁeFiGptsz?aﬁum%ﬁﬁ ascshowmely the 5

i nformation reproductio t he. recogdi medi um 2 from the back side
Lhereor. The FRPaRREeREl dala: d6ie Brelralle 17 Gtheiah 1970 StagR SFERRor i ng

medi um 2 by a | n i 1,Cs ' p er fromthe
upper side thgﬁgxge{imarf]g%ﬁ]éggr@%ggﬁlas %%ggi}gﬁng%é&slucﬂg%%t #% '

conpati bi Ig ty CampecRIPHGK: ofrAtISHCIND. PRENERRES EMISOBIRYYant age
such that- a nenory capacity greater an 'n a conventl by one

or nore orders canFie, 193Hoves absecasdity hhd @Prodaling apparatu$dESCRI PTI ON
OF THE FOURTH PREFERRED EMBODI MENT Fi g.” 24 shows a recordi ng and
reproduci ng appeoeding to a sexvmrdl empddinzeritoaf thiseirbediticem twinfcht 8 similar

I nvention which is simlar to the recording and reproduci ng apparat us of
Fig. 1 exceptt®dhexespgdinghangaepraducingapparatusof &ig. Lrexgeptithaiia

mbodi t, th
enbodi ren n:?agneﬁc head 8a and a magnetic head circuit 31a are added
10 thereto. '

As shown in Fig. 20, a magnetic head 8 executes magnetic
recording on an entire region 6f a magnetic recording layer 3, the
magnetic recording having a long recording wavelength. This
process is similar to the corresponding process in the first

15 embodimént. Subsequently, the magnetic head 8a executes
magnetic recording on a surface portion 3a, the magneﬁc recofding
having a short recording wavelength. Consequently, the surface
portion 3a and a deepllayer portion 3b are subjected to the
magnetic recordings of indépendent sub and main channels having a

20 shorter wavelength and a longer wavelength respectively. In the
case where a magnetic recording layer subjected to two-layer
recording as shown in Fig. 20 undergoes a reproducing process by
use of a magnetic head for a long wavelength such as the magnetic
head for modulating the magneﬁc field in the first embodiment,

25 information can be reproduced from the main channel. Thus,

provided that summé.ry information is recorded on the main



magneti c head 8 uses the magneto-optical recording head for nodul ating the
magnetic field as it is, and the vertical recording is 2 0 done as shown in
Fig. 3. On the other hand, in the fourth enbodi nent, as shown in Fig. 25, a
magnetic head 8 has the function of horizontal nmagnetic recording and al so
the function of magneto-optical recording netic-field nodul ati on, and
the magnetic head 8 is used to execute hori‘zontal recording on a 2 5
magneti c recording |layer 3 of a recording nedium 2. An equival ent head gap
of the magnetic-field nodul ati ng head -74- in the first enbodinent, for
exanpl e, a heghaiorelawhile detatied infdrmaigtion 4s gecordéd \ori @he[sut |channel,
greater, so that the recordi ng wavel ength [err] is several hundreds of
[err]. In thitheasnmarpimformatiom aarc bei reproducgdray dhedsystém lofithe
magneti smeffectively used 5 for actual recording is reduced, so that the
| evel of a refirstigoahodiment and thuethere will be axx advantagesuchathat the
remar kabl e advant age, such that a cost_increase_ is prevented since a change
of the struct GpEpatibHiycan he engyred hetween ths appasatet f dheditstut t ends

to be low_1 0 | h wh hi | | qf d d t put
o requir & werbodunget Bl B3 AtpAretas tfthe secondl EiRORIREMLal r ocor di ng
[ f ble. | t | he, hor i t al di he f th
erbod: ment 15 nodi FIEd2A SAPVAG FRst Wafi AR R SRR teh RS  ne
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25, the magneyfciea&iBnal of thel Wi thannel is superimposed, is reproduced

so that information of both the main and sub channels can be

10 reproduced. When the structure of Fig. 21 is applied to an

apparatus exclusively for reproduction, its cost can be iow.
An upper part of Fig 22 shows a case where recording is done

by a magnetic head for modulating a magnetic field, that is, a
magnetic head 8 for a long wavelength. As shown in the drawing, in

15 the case where an N-pole portion is set "1" and a non-magnetized
portion is set "0", recording is done as "0" in magnetization regions
120a and 120b and recording is done as "1" in a magnetization
region 120c. Thus, a data sequence of "101" is obtained. As shown
in a lower part of Fig. 22, in the case where an N-pole portion is set

20 "1" and a non-magnetized portion is set "0" by using a short-
wavelength magnetic head 8b for vertical, a data sequence of
“10110110" is obtained. In this case, 8-bit information can be
recorded on a region 120d equal in size to a region 120a in the
upper part of the draﬁng. When the information is rebroduced

25 from the region 120d by the magnetic head 8, the reproduced |

information is decided to be "1" since there are only N-pole



enbodi mrent has a main magnetic pole 8a, a sub magnetic pole 8b, a head gap
8c, and a winding 40. The main magnetic pole 8a has the 2 0 function of a
magneti ¢ head for nodulating a nmagnetic field. The sub nagnetic pole 8b
serves to forma closed magnetic circuit. The head gap 8c has a gap length
L. During horizontal recording, 'the magnetig head 8 is regarded as a ring
head having a gap length L. The magnetic hZJd'S I s designed so as to apply
a uniformmagnetic 2 5 field to an optical recording |layer 4 during the
magnet o- opti cal recording of the magnetic field nodul ation type. -75- In
the case of apopgoAki CThirly the gafel asaheorgioni D20ahiTHus s" Fhinvthiend&tzo -
25, light emtted fromthe optical head 6 is focused into a spot 66 on the
optical recorsequehegci22a camdbereprpdiuced. hbndhé casedwhere am H-Hpole

i nformati on or address information therefrom .5 The optical head 6 is

subj ect ed to pomiehnis definediasst0t and a nornanagpeticed pordicn dsdefined asned.
Thus, the magnetic head 8 connected to the optical head 6 travels on a

gi ven ragnet i c1't imekregionshd@e, Srbitiigformatian;, that e, Adataisagquengewhi 2 is
??Xﬁ?dfez _%nfl 1403014k, e%l%’{ gé gr?e&'naéﬁg Ve B8 :1 ﬁéﬁf%egé’fq”&ohi‘éﬁ h
gap | re'nSL i PR BRERe Jied 2&%@&?@%@#&%2&@%&%” e
%32? Lﬁséd?rﬁ b%e??;'ﬁh%EL@%g%?%%eér?‘vg?'&#%’rp&ﬁ#ﬁeq?ﬁseigv”s%é?éﬁ;f-héfg 3 gap

- ) . . ' : _ ; ; .
nar foved duri RS Gl B pE L Th bl ol Y HRIBROPIRPTSt or the
magnet o- opt i CAlprgfitded Wdth Bhilghtly-dihhflef 35fplibiide. Thus, as shown in

10 Fig. 22, the short-wavelength magnetic head 8b records and

reproduces the signal of the data sequence 122a of the main
channel D1 and the signal of the data sequence 122 of the sub
channel D2, while the mégneﬂc head 8 for modulating the magnetic
field reproduces the data sequence 122a of the main channel D1.
15 Accordingly, there will be an advantage such that the compatibility
can be ensured. The gap of the magnetic head 8 for modulating the
magnetic field is preferably equal to 0.2 to 2 um.
DESCRIPTION OF THE THIRD PREFERRED EMBODIMENT
Fig. 23 shows é recording portion of a third embodiment of
20 this invention. In the third embodiment, a reflecting film 84
provided with pits as shown in Fig. 9 was formed on a transparent
substrate 5 for a recording medium 2, and a magnetic recording
film 3 was provided. This process is similar to the corresponding
process in the first embodimenf except that a film of Co-ferrite was
25 formed by plasma CVD or others. This material has a transparency,
. and it has a high light transmissivity when its thickness is small.



recordabl e region with respect to the light spot 66 provided by the optical
head 6 is narrowed and it is necessary to increase the 2 0 accuracy of the
si zes of the recording nediumand the tracking nechanism and thus the cost
tends to be increased. In the case of the execution of the nagneto-optical
recording as shown in Fig. 26, a spot 66 of |aser light fromthe optical
head 6 heats the correspondi ng point of th tical recording layer 4 to a
2 5 tenperature equal to or higher than a Curie tenperature thereof. The
poi nt of the optical recording |ayer 4 which is exposed to the - 76-

light spot 66 i s nASNEHoWACN FIACE3; HaReemitidld Frdfdah YptivhlRead!s & f i el d
generated by the nmagnetic head 8, and segnents of an information signal 52

are sequent i afdcasedchitded spott 66 cwitheatecoediriglmedimefrom thecbackisidenal
rel ati on between the optical head 5 6 and the magnetic head 8 is affected

by the accur atherebf.t Pheioptical Hdaal 6r hasianiemse Sdawhdchvisi cdnnecteddts aa head
base 19. In the case of an MD, to | ower the cost, the standard of the size
accuracy is |gidentl Dyua connecting portiondl60:nThe eonvecting portionelbli s a
chance that the positional_ relation hetween the_ optical head 6 and 1 0 the

magnet i ¢ Readh@sia spring effeelit Thte slider 41nscBafde gf yranspaceny; matesidle t hat
NS ARNC TR N R L L TR SRR
ragnet |, Nead ks FANES, Mo fod FHGL6F ROSAISHRNE MR BB, dhepal
el L e S SHELE Bkl und M RRE e coiined >, B =
slider 41 connected thereto is subjected to tracking control so that
10 the optical head 6 can follow a given optical track. A positional
error between the lens 54 and the slider 41 is caused by only the
spring effect of the connecting portion 150, and the slider 41 is
controlled with an accuracy of a micron order. Upward and
downward head movement is done together with the focusing
15 control, and the movement is controlled with an accuracy of an
order of several microns to several tens of microns.
Segments of information are sequentially recorded on the
rﬁagneﬁc recording layér 3 by magnetic recording. In thi_s
embodiment, since optical tracking is enabled, there is a
20 remarkable advantage such that a track pitch of several microns can
be realized. Since the slider 41 and the magnetic head 8 are moved
upward a#zd downward according to the focusing control, a given
track can be correctly followed by the magnetic head 8 even when
the surface accuracy of the subétfate 5 of the recording medium 2 is
25 low. Thus, it is possible to use a substrate having a low surface

accuracy. Accordingly, there is an advantage such that an



and 85f, and there is an advantage such that the regi on 8e exposed to a

uni form magnetic field is enlarged. In this way, even when the 2 0 relative
position between the optical head 6 and the magnetic head 8 nobves out of
the correct position so that the relative position between the |ight spot
66 and the magnetic head 8 al so noves out g the correct position, an

opti mal nodul ati on magnetic field is appli ®Bto the optical recording |ayer
4 provided that the light spot 2 5 66 exists within the regi on 8e exposed
to the uniformmagnetic field. Accordingly, the magneto-optical recording
is surely -ihéxpexsive sdbsaade,oforeaxampleatzeplastiv substrate foroanrivai-ng
worse. As shown in Fig. 31, magnetic fluxes of the nmagnetically recorded
signal 61 on tpeliskehglass substrateicamperusedimdrichrispaush ebeaper thah axes
86a, 86b, 86c, and 86d. During the nmagneto- 5 optical recording, the
portion of thePPHghed glass $@bStrateor di ng material which is heated by the

lLﬁBtgr ZF§$ e e her oor it 5, Bhoni i Bst izt “Eliaﬁcgfﬁxe%%%%igsm £l ux
L ( : : .
oo o rarahnaoh TR WG keBBdie thddifal A ik Bl TRRACT | ©
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head 8, the magnet o-optical recording responsive to the nodul ati on magnetic

field can not feeoedirieeiddiug® 2by Butechanism saehsebycdiveritivriall &ptical
magni tude of the magnetic flux 86a to a given level or less. 15

Accordi ngly, adisknplayeerfeometheyppes isitiethegeaf, tarid khas shére ds@mvi ded

bet ween the magnetic recording | ayer 3 and the optical recording |ayer 4 to
reduce the advadeantagelsuclt shat the compatibility can be ensured. In addition,

10 there is a notable advantage such that a memory'capacity greater

than that in a conventional case by one or more orders can be
realized by using the optical tracking.
DESCRIPTION OF THE FOU PREFERRED EMBODIMENT

Fig. 24 shows a recording and reproducing apparatus

15 according to a fourth embodiment of this invention which is similar
to the recording and reproducing apparatus of Fig. 1 except fof |
design changes indicated hereinafter. In the first embodiment, the
magnetic head 8 uses the magneto-optical recording head for
modulating the magnetic field as it is, and the vertical recording is

20 done as shown in Fig. 3. On the other hand, in the fourth
embodiment, as shown in Fig. 25, a magnetic head 8 has the
function of horizontal magnetic recording and also the function of
magneto-optical recording magnetic-field modulation, and the
magnetic head 8 is used to exec.:ute horizontal recording on a

25 magnetic recording iayer 3 of a recording medium 2.

An equivalent head gap of the magnetic-field modulating head



flux 86a. Wien the shortest recording wavel ength is denoted by [err], the
strength of the magnetic flux 66 at the optical recording layer 4 2 0 1is
attenuat ed by about 54.6xd/ X. In the case of a recording medium it can be
t hought that various recordi ng wavel engths X are used. It is general that
the shortest recordi ng wavel ength i s equal 7t§ 0. 5 [err]. In this case,
when the thickness d is 0.5 [err], attenuatidn of about 60 dB is obtained
so that the adverse influence of the 2 5 magnetically recorded signal 61
hardly occurs. As previously described, by using an interference filmof a
-78 - thicknesa tHe firbt kailbddidhernt, ol SxaBRPIUE &) Hehd 51082 MD (£aRiki-Ng

| ayer 3 and the optical recording |layer 4, there is provided an advant age
such that the diskhels gehéyallyedQ0dpth Drogrdatenr sb \that fidw sed¢dreling

magnet o-opti cal recording. The interference filmis preferably 5 nmade of
non- magnet i ¢ waelengthrd isageearal humdreds ofipm.ndnathisalaseo@ counténrce. In
the case where the magneto-optical recording and the nagnetic recording are

ORI sy g i el S
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resol ved tends to be low.

-

10 In the case where a high level of a reproduéed output is
required with respect to long-wavelength recotding, horizontal
recording is preferable. In order to realize the horizontal
recording, the fourth embodiment is modified from the first
embodiment in a manner such that the structure of a magnetic head

15 is changed and a recording system is changed from vertical
recording to horizontal recording. _

As shown in Fig. 25, the magnetic head 8 of the fourth
embodiment has a main magnetic pole 8a, a sub magnetic pole 8b, a
head gap 8c, and a winding 40. The main magnetic pole 8a has the

20 function of a magnetic head for modulating a magnetic field. The
sub magnetic pole 8b serves to form a closed magnetic circuit. The
head gap 8c has a gap length L. During horizontal recording, the
magnetic head 8 is regarded as a ring head having a gap length L.
The magnetic head 8 is designed so as to apply a uniform magnetic

25 field to an optical recording layer 4 during the magneto-optical

| recording of the magnetic field modulation type.



as follows. In the case of recording on a magneto-optical recording medi um
as shown in Fig. 27, before the optical head 6 records a 2 0 nmain

i nformati on signal on the optical recording |ayer, an information signal
magnetically recorded on a magnetic track 67g at the opposite side of an
optical track 65g to be scanned is transfe_r?go_l to the menory 34 in the
recordi ng and reproduci ng apparatus or witté&n on the optical recording

| ayer to be saved. The 2 5 saving prevents a probl em even when recorded
data in the nmagnetic recording |ayer are danaged by the nodul ati on nagnetic
field -7 9 - dur imgheheasengfi @ magnsaticrrecandingimgde fofsgperaticnrwhidh er
10 operates in accordance with a Erogram stored in an internal ROM Fiq. 28

is a flowchart iFhOWS iR igr 2 gRifged frem the ophigal hegd, Bdisdfaomsedsi x

| bl ocks. A deci si block 201 decides the ch f a djsk. |
he case of a R B SHO! B9 o IPEARHE dRrotIog rebrbasgohe epfcehBéad [ne

execut ed and soritan. 80t WPadkhiRmaltbh b dnafed BIBMEI G deliomy” | 7
the case ofg r eqpedipidcAhald Bid gabéé%waggoggﬁc% Qoh®rall $b #HaP'a0FHe205 1S

used and sonetines ‘a recordi ng/transter I's used. I'n the“presence

of a free tineoptichy tidcinehnrbe scanaed! eThiyg, ehe raaghetichesk £ednnébeed
programof Fig. 28 will now be described in nore defail. In the decision

bl ock 201, a stephe2ptidad desadh 6rtravelsi oy angiliemnagnete tiaxk. i As shokwvakin
into a correct_position or an operable position. A step 221 decides the
type of the diEkg.b3Sduthils the racerding medium gkis(:mmf i adiregtiosh&dn i n
Fig. 16. Ther eh%{-i%o}/l%af %Jasgrgétfcks}gvr{)aﬁg E?lu%ge sequentially recorded in the
10 magnetic recording layer 3 in accordance with an electric
information signal fed from a magnetic recording block 9. When the
gap length is denoted by L and the recording wavelength is denoted
by A, there is a relation as A>2L. Thus, as the gap length L is
decreased, a recording capacity is greater. In the case where the
15 gap length L is reduced, a region subjected to a uniform magnetic
fleld is narrowed during the generation of a modulation magnétic
field for the magneto-optical recording. Thus, in this case, the
recordable region with respect to the light spot 66 provided by the
optical head 6 is narrowed and it is necessary to increase the
20 accuracy of the sizes of the recording medium and the tracking
mechanism, and thus the cost tends to be increased.
In the case of the execution of the magneto-optical recording
as shown in Fig. 26, a spot 66 of laser light from the optical head 6
heats the corresponding point c;f the optical recording layer 4 to a

25 temperature equal to or higher than a Curie temperature thereof.

The point of the optical recording layer 4 which is exposed to the -



as a ROM a RAM an magneto-optical recording nmedium an optical recording
prevention disk, and a magnetic recording prevention 20 disk. A subsequent
step 222 noves the optical head 6 to a position aligned with an i nner nost
optical track 65a and an innernost magnetic track 67a. A step 223 reads out
magnetic information data and optical inforjation data froma TOC regi on of
the recording medium In the case of a nusi‘c’disk, data is inputted 2 5

whi ch represents a nusic nunber at the end of previous operation. In the
case of a gane disk, data is inputted which represents a stage - 80-
nunber at the Hghtvspors 66N% fiagritizan adeosdanoe iwithi @ médulatien the user
desires continuation in response to the inputted data, conditions at the
end of previ ounagnetiatficld gererated by dtie agnetibéade8dandisegments of
un-transfer flag fromthe magnetic TOC region. 5 The un-transfer flag being
"1" represent an informatienisignal 52 \are iIseguendtally recardedeant theo dcal
data section remains. The un- transfer flag being "0" represents it does

not remain. ATrsceplimgslayeri 4esThadoritionad Telation petwaeshthe-epticabheadsk
done. 10 35@3% thfiﬁhglk%éé(%é k%%s%é@ﬁﬁiﬁ?”%&é%&%&%ﬁ o
226 | . 238 '
?Lit’rucu%lﬁ, 3¢ trachihg Peitrism whicho ARy 4 bEafiaase: ihalhghr Gase
: ; ! "

25w os | nPlAILNED, pABYer i CoderinaRitett S i Rlesafbifadils e
written inforgghien f?ﬁlh%?%&én\%féwé?ﬁam aQECéHx{é&aeré’d"tH&(ft f€a

nmpl'e, ¢ er, and the

reproduction, Tor exa anges 1 n the music reproduction or
musi ¢ chance that the positional relation between the optical head 6 and

10 the magnetic head 8 is greatly out of order. Accordingly, it is
preferable that the area of a region 8e exposed to a uniform
magnetic field is as large as possible.

As shown in Fig. 26, the main magnetic pole portion 8a of the
magnetic head 8 is formed with a tapered condensing section 8d,

15 and thereby right-hand magnetic fluxes 85a and 85b are condensed
so that a magnetic field is strengthened. Thus, the magnetic fluxes
85a and 85b are made equivalent to magnetic fluxes 85¢c, 85d, 85e,
and 85f, and there is an advantage such that the region 8e exposed
to a uniform magnetic'ﬁeld is enlarged. In this way, even when the

20 relative position between the optical head 6 and the magnetic head
8 moves out of the correct posiﬁon so that the relative position
between the light spot 66 and the magnetic head 8 also moves out
of the correct position, an optimal modulation magnetic field is
applied to the optical recording. layer 4 provided that the light spot

25 66 exists within the region 8e exposed to the uniform magnetic
field. Accordingly, the magneto-bptical recording is surely



nunber at the end of the operation. After witing the information is
conpleted, a step 242 ejects the disk. 20 As previously described,
when the disk is a nmagneto-optical disk, an advance toward a step 226 is
done. In the presence of a reproducing instruction, an advance to a step -
227 is done. O herw se, an advance to a st9%,243 is done. The step 227
execut es reproducing a main recorded signal ‘oh an optical recording surface
2 5 at a speed higher than a nornmal reproduction speed, and sequentially
stores the reproduced information into a nenory. In -81 - the case of a
musi ¢ si gnal , erecatelinandfan drporiracd is preventadifrdin bekgs alorgeconds can be
stored. Thus, even if the reproduction is interrupted, reproduced nusic can
be continued. WenAs shewm?8 Rigt 81 magrdtic fleixesnol the snagnptieallyyy fill ed
with the reproduced 5 infornmation, a step 229 is executed. Wien the step
229 deci des t reeorgled,signalnél «on thegmiagnetic re¢cnrdingrlayert3 arediormed asi n
recorded signal is interrupted and an advance to _a step 230 in the

repr oduct i on/ Magnetie fluxes86a386b, £6nk . and Stk Duripggthey magnekast her or
not all of. a su%c%ﬁcorde signal on a nag&géic recording 1 0 surface has
been repr QducBRtCRhIEcPRding sthe portiogeo kmagneto-optcabvererding a st ep
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recorded signal 61 and also the modulation magnetic field from the

10 magnetic head 8. When the magnetic field of the magnetic flux 86a
is stronger than the modulation magnetic field from the magnetic
head 8, the magneto-optical recording responsive to the mod.ulation
magnetic field can not be correctly done. Thus, it is necessary to
limit the magnitude of the magnetic flux 86a to a given level or less.

15 Accordingly, an interference layer 81 having a thickness d is
provided between the magnetic recording 1ayer 3 and the optical
recording layer 4 to reduce the adverse influence of the magnetic
flux 86a. When the shortest recording wavelength is denoted by A,
the strength of the magnetic flux 66 at the optical recording layer 4

20 is attenuated by about 54.6xd/A. In the case of a recording medium,
it can be thought that various recording wavelengths A are used. It
is general that the shortest recording wavelength is equal to 0. 5
um. In this case, when the thickness d is 0.5 urﬁ, attenuation of
about 60 dB is obtained so that -the adverse influence of the

25 magnetically recorded signal 61 hardly occurs.

As previously described, by using an interference film of a



informati on are executed. In the case where the result of the check is Yes,
at the nonent at which the sub recorded signal reaches a 2 0 preset nenory
anount in a step 233, the step 234 again checks whether or not storing and
reproduci ng the main recorded signal can be done. Wien the result of the
check is Yes, a step 235 transfers and wi 3f t he sub recorded signal from
the nmenory into a transfer region on the doptMTtal recording surface. Then, a
step 236 2 5 checks whether or not transferring all the data is conpleted.
When the result of the check is No, a return to the step 230 is done and

(8 2 - the I @iRiledsSof 6 iiliedr ghbater Betwes! thedmdebaeeoraines. a

step 237 changes the un-transfer g from"1" to "0" and then a return to
the step 226 l%rdoﬁandﬁhbhopﬁﬁabr@éoﬂ&ngﬂdyeﬂ@rtﬁdte ispprexdtedeanr di ng

| ayer, an 5 advance to a step 243 in the recording block 205 is done, and
a check i s gi adwantage sechethat the magnetically recordent signallhardlyhaffeetsul t
of the check is Yes, a step 244 executes storing the main recorded signal

i nto the nenothe anagnetownticall recording.ndThe imderfexence Jilm Asspreferably
checks whether or not the nenory has a free 1 0 area. Wien the result of
the checkd s Made ofmgn-magnetig materiaher spagastic matedahpaying
recorded signal and a.return to the step 243 is done. Wen the result of
the check is YRETCI¥E fQ¥¢8&nce to a step 246 is done. Wen the un-transfer
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(he i1 1 ecORdiihhataoldi hhe JFHIPDY. AU hULLARSALSLHeAPBEOGRS

medium, a modulation magnetic field is prevented from injuring a

10 recorded magnetic signal provided that the modulation magnetic
field for the magneto-optical recording is sufficiently weaker than
the coercive force of magnetic material for a magnetic recording
layer. When a ring-type head is used as in the previously-mentioned
case, a strong magnetic field occurs in a head gap portion. Thus,

15 even if the modulation magnetic field is weak, there is a chance that
the modulation magnetic field adversely affects a recorded magnetic
signal and thus an error rate is increased. This problem is resolved
as follows. In the case of recording on a magneto-optical recording
medium, as shown in Fig. 27, before the optical head 6 records a

20 main information signal on the optical recording layer, an
information signal magnetically recorded on a magnetic track 67¢g at
the opposite side of an optical track 65¢g to be scanned is
transferred to the memory 34 in the recording and reproducing
apparatus or written on the opﬁcal fecording layer to be saved. The

25 saving prevents a problem even when recorded data in the magnetic

recording layer are damaged by the modulation magnetic field



an optical track 65g of Fig. 27 which is planned to be subjected to the
optical recording at this tine. In addition, the step 247 stores 2 0 the
reproduced sub recorded signal into the nenory. A step 248 checks whet her
or not the nenory has a free area. Wien the result of the check is Yes, a
step 248a transfers and wites the sub reczrd_ed signal into the optical
recording |layer. Wien the result of the chéfk is No, a return to the step
245a is done and the optical 25 recording is executed. A step 249 checks
whet her or not transferring all the data has been conpl eted. Wen the
result of theduring the magmétoreptieal recarding250 changes the .un-transfer
flag from"1" to "0" and then a return to the step 243 is done. O herw se,
nothing i s done and Systamrepntsotier 16; eperatgsiin aecrrdanne wip a2 pgograsnks

O e L
Her e, i L . L i . ' R
Unnecessary. AMF Bhograan o T % I rneg s S SBEASRIGHRET o BeBisiam,
magnetic dat apuek h‘&cﬂihﬁoﬂié M@&@ggg ggggg A ELeRLedr ol oMt ep 251

1 0 executes reproducing the sub record mation and storing the

reproduced sulgigiecand@etiisfverfirodictiohObldtk 20A0E usAd StIBPtES a8 sfut es
the transfer of the sub recordéd signal fromthe nmenory to the optical

recordi ng | ayeepréddutipn B asheptisaliRiMedisky ann¢prodarctien iblogk £202 tise dat a
has been conpleted. Wien the result of the 1 5 check is No, a return to
the step 251 iexequted and sametimes rneprdudionfiranster block28iSis a step
PR o xgUiAA. I the,case of retording on an bpacal RAM disk. & 2°°
10 recording block 205 is used and sometimes a reéordjng/transfer
block 206 is used. In the presence of a free time, only transfer is
executed by a transfer block 207. |
The program of Fig. 28 will now be described in more detail.
In the decision block 201, a step 220 places a recording medium 2,
15 that is, a disk, into a correct position or an operable position. A
step 221 decides the type of the disk by detecting a click on a.disk
cassette such as shown in Fig. 16. There are various disk types such
as a ROM, a RAM, an magneto-optical recording medium, an optical
recording prevention disk, and a magnetic recording prevention
20 disk. A subsequent step 222 moves the optical head 6 to a position
aligned with an inner most optical track 65a and an innermost
magnetic track 67a. A step 223 reads out magnetic information
data and optical information data from a TOC region of the
recording medium. In the case .of a music disk, data is inputted
25 which represents a music number at the end of previous operation.

In the case of a game disk, data is inputted which represents a stage



operation has been ended. When the result of the check is No, a return to
the first step 226 is done. O herwi se, an advance to a step 2 0 256 is
done, and the information which has been changed by this work and ot her

i nformati on such as information representing that the un transfer flag is
"0" are magnetically recorded on the TOC rg i on of a magnetic track. Then,
a step 257 ejects the disk, and the work FEgarding this disk is ended. 2 5
It should be noted that the step 256 may again wite all the sub recorded
signal into the nagnetic recording |ayer fromthe -84- nmenory to return

the magneti c- he@aher aY thaysrevidus kad 6 thé igante MAS BhBGAY In F1EONS, WRen
execution of the optical recording. As previously described, only the data

i n the magnet tite usetkd estpey cohtirfaitforn int fespongecto the enpudtetd) dataf ace,
whi ch m ght be 5 damaged by a nodul ati on magnetic field during the optical
recordi ng, isconditidms raddhendndaofoprevioust dpenation areretteved: i Aastep
recordi ng surface. Thus, there is an advantage such that a damage to the
data on the n23gfardads euvbran mp-trarisfer flaghfrom ¢hosmagnetic TO6 cegioned. 10

Optical recording may be _done hy recordi ng saved data on a magnetic track

agai n and®r et TheviaRgransferaflag bring 3"t rapresents thabaagnetig datwhichy. |1 n
this case, there is an advaptage such at data on a nmagnetjc recording
surface is retsrnetriama{a@ﬁr% éoé]Ib@PFj&ﬁi tg section yemains. iﬁﬂ% Wsi gn of
28,5 el e 00 SR F ! S5E A 865
magnet o- opti cgbeiREYfiePlel th WiEk is a magneto-optical disk or a ROM disk.
| When the disk is a ROM disk, an advance toward a step 238 is done.
10 When the disk is a magneto-optical diék, an advance toward a step
226 is done. When the step 238 detects the presence of a
reproducing instruction, a step 239 reproduces an optically
recorded signal and a magnetically recorded signal; When the
operation ends at a step 240, a step 241 writes information into the
15 TOC region of the magnetic track. The written information
'represents various changes occurring during the reproduction, for
example, changes in the music reproduction order, and the music
number at the end of the operation. After writing the information is
completed, a step 242 ejects the disk.
20 As previously described, when the disk is a magneto-optical
disk, an advance toward a step 226 is done. In the presence of a
reproducing instruction, an advance to a step 227 is done.
Otherwise, an advance to a step 243 is done. The step 227 executes
reproducing a main recorded slénal on an optical recording surface
25 at a speed higher than a normal reproduction speed, and

sequentially stores the reproduced information into a memory. In



On the other hand, a design of Fig. 29 uses a nethod where data transfer to
“an optical recording surface is not executed. A decision 20 block 201, a
reproduction bl ock 202, and an excl usive reproduction block 204 of Fig. 29
are simlar to those of Fig. 28, and a description thereof will be omtted.
Since the data transfer is not executed, ih I S unnecessary to provide a
reproduction/transfer block 203, a recordr &/'transfer bl ock 206, and a
transfer block 207. A 2 5 recording block 205 of Fig. 29 differs fromthat
of Fig. 28, and a detailed description thereof will be given hereinafter.
-8 5 - A steptik&eass dffe niasicosigaial,oan Motint b ddatecwhivh ioteespondsttoa
reproducing instruction is present. Wien the result of the check is No, an
advance to a s¢eralGeconddocan Ha storeds eThus, aveanifetlieorepradyctiéfl iss done.
The step 260 manages a processed 5 optical track in unit of a nagnetic
track, and a intermptedirreprodingced music magmnbei continuedat When apsbep 1228 de
of an optical .track which may be danaged hy magneto-optical recording. In
addi tion, a cHetgctssthaigthe gnemanyeishepmpletaly filled gvitbe the treparducedne

chock 1s B o pcmatidt.cp steh 2300 ecHlgtie: Bagh (thsl Siea a0 AgEen ne
ot evi ous. magniak A dheanisk e ds 1 RebreSalEn R R gner s ¢
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optical track, Yand a ret'urn to a step §§§@I ég%g'neg ezcrif{'fgﬂérlgééu t&gf a

check by the whefhéfor fofVall &f &lkb #€é8rded signal on a magnetic recording
10 surface has been reproduced. When the result of the check is Yes,

an advance to a step 234 is done. Otherwise, an advance to a step
231 is done, and the sub recorded signal on the magnetic recording
surface is reproduced and the reproduced information is stored into
the memory. A step 232 checks whether or not outputting the

15 stored main recorded signal such as the music signal is still
possible. When the result of the check is No, a return to the step
227 is done and reproducing and storing the main recorded
information are executed. In the case where the result of the check
is Yes, at the moment at which the sub recorded signal reaches a

20 preset memory arhount in a step 233, the step 234 again checks
whether or not storing and reproduciné the main recorded signal
can be done. When the result of the check is Yes, a step 235
transfers and writes the sub recorded signal from the memory into a
transfer region on the optical récording sui'face. Then, a step 236

25 checks whether or not transferring all the data is completed. When
the result of the check is No, a return to the step 230 is done and



retrieves the previous conditions of the magnetic track. Thereafter, a step
264 in an end bl ock 206A checks whether or not the 20 operation is ended.
When the result of the check is No, a return to the step 226 is done.

O herwi se, a step 265 executes nmagnetically recording information which has
" been changed during the interval fromthe_%léa\perrent of the disk to the end,
for exanple, information of the ending nusic nunber. Then, a step 266
ejects the disk. In 25 this way, the work is ended. Wien a next disk is

pl aced into an apparatus, the work is started again at the step 220. -8
6 - In the deghgntransfénis eentinledt hWheay the iresulit of the chenkfisrYesi ao the
optical recording layer to cope with a danage to the nagnetic data by the

magnet o- opt i ctePe237 dhangesnthenunctmasierHag from he' tesPganst they a 29,
magnetic data i s nmanagged ip uni f ,a magnetic 5 track, and reading is

gi ven on onl yrr?_g &Ocﬁb%ts_geﬂ &3&3% fAgBfeti c track which may be damaged by
Wien the magnet ¢ (PAERe et Fafr G RH aThRHc) SRR ing el BT 0
opti cal resordim e&atéﬁg PRINA! e FEATHINS BIBER 208'¢s W& Tardrgneti ¢ 10
track is conpletely retrieved. Thereby, a nendry capacity which corresponds
to one nagnet ichddkaek givierl kitle re8pect to al redrding ihsaetion)d Whencepaci ty
of the menory can be relatively small. As made clear fromFig. 29, the

desi gn of thi sesuliwofighbaherk isdYes)t agtep 244 elkatutess stgriieg thecemincan

protect magnetic data frombeing 1 5 damaged by the magneto-opti cal
recordi ng. As resovied rsignal umt.»(a)e amempry . amd (the, optieabreearding isrmekss can

be given on a frduted. R 'stép 248 Thelks wnethe? of Hotdne femory has a free
10 | area. When the result of the check is No, a step 245a executes the
optical recording of the main recorded signal and a return to the
step 243 is done. When the result of the check is Yes, an advance to
a step 246 is done. When the un-transfer flag is not "1", a return to |
the step 243 is done. Otherwise, an advance to a step 247 in the
15 recording/transfer block 206. The step 247 stores the main
recorded signal into the memory and simultaneously reproducés a
sub recorded signal on a magnetic track 67g at the opposite side of
an optical track 65¢g of Fig. 27 which is planned to be subjected to
" the optical recording at this time. In addition, the step 247 stores
20 the reproduced sub recorded signal into the memory. A step 248
checks whether or not the memory has a free area. When the result
of the check is Yes, a step 248a transfers and writes the sub
recorded signal into the optical recording layer. When the result of
the check is No, a return to the‘ step 245a is done and the optical
25 recording is executed. A step 249 checks whether or not

transferring all the data has been completed. When the result of the



mechanism In the case of a CD, since a protective cartridge is absent, the
CD tends to be affected by an external magnetic field. By 2 0 setting a
magneti c coercive force in a magnetic recording layer 3 of a CDto 1,000 to
3,000 Ce and thus making it nmuch stronger than that in a magnetic recording
| ayer of a magneto-optical recording nedi ug} there is provided an advant age
such that- nagnetic data can be prevented f c?rﬁ bei ng damaged by an external
magnetic field. In 2 5 the case of a magneto-optical disk, if a nagnetic
coercive force is increased to a | evel near the magnitude of a nodul ation
magneti c - &hecll ieVds, ahetepe2b@ tchangssr they anFtrarsfen flagrfrondélGto d@er se
I nfl uence. Thus, the nagnetic coercive force is set to 1,000 Ce or |ess.

DESCRI PTI ON OrarrdHthenrg mermrar trithe step@#3asmariey. therwise nothingrisi ng and
Wb ch T'a SF nt ke AL etaRa M e Step £48 MRSt us of Fig. 1 and Fo. 24
crbodi ment. di 1 ers TRERERC LEHaNBEHE OF 1iGha TOOrHiRg doABURton 1 o
Tmgnet | o- 1 7ol dSTSSSPat nWhe the Bt BF the dHodk GPNOI R hHGAH0E o d Ben g™

40b. Wth ref g®neR e HahsfSZblil 20T is'@oABIMEELE, FROPEMA A also
reproduction, a magnetic head circuit 31 feeds or receives a current to or
from t he magnaiepgodubirigtiee dhaim récutided ighal arexamécessacy/ragdettnds
recording or reproduction. During the execution of the nmagneto-optically
recordi ng of tamdy the transfer of a sub recorded signal from a magnetic data

surface to an optical data surface is executed. The step 251 -

10 executes reproducing the sub recorded information and storing the
reproduced sub recorded information into the memory. A step 252
executes the transfer of the sub recorded signal from the memory to
the opt_icai recording layer. A step 253 checks whether or not
transferring all the data has been completed. When the result of the |

15 check is No, a return to the step 251 is done so that the-transfer is
continued. Otherwise, a step 254 changes the un-transfer ﬂag.from
"1" to "0", and then a step 255 checks whether or not all the
operation has been ended. When the result of the check is No, a
return to the first step 226 is done. Otherwise, an advance to a step

20 256 is done, and the information which has been changed by this
work and other information such as information representing that
the un-transfer flag is "0" are magnetically recorded on the TOC
region of a magnetic track. Then, a step 257 ejects the disk, and
the work regarding this disk 'is'ended.

25 It should be noted that the step 256 may again write all the

sub recorded signal into the magnetic recording layer from the



magnetic-field nodul ation type, a magnetic-field nodulating circuit 37a in
an optical recording circuit 37 feeds a nodul ation signal to 2 0 the
magnetic-field nodul ating winding 40a to realize the nagneto- opti cal
recording. Wth reference to Fig. 33, a description will now be given of
operation of the recording and reproduci ng paratus which occurs during

t he magnetic recordi ng and reproduction. A Y€cording 25 current fed from
the magnetic head circuit 31 flows in a direction denoted by the arrow in
‘the drawi ng. Thus, a magnetic cl osed -8 8 - circuit of magnetic fluxes
86c, 86a, and fifémosy ftorrettrnatite magneeerecbedivig Mydmiothet conditigns! 61
are sequentially recorded on a magnetic recording |layer 3. The magnetic
recordi ng i s dwhichroecurobeforet the dxeeutionnof thetdpticalasecombingurrent is
basically fed to the 5 nagnetic-field nodulating winding 40a. In this
structure, a cl osedAssppreviowsly desaribediconly the alajainsthe gnagneti, track
opti mal designing of a reproduction sensitivity is enabled. Wth reference
to Fig. 34, a ¥yaong paeslata en theymagnaticreegrdingrsunfageowhiph might dieng

Fecor di ng. SThedaiEEd byra Snednit ragnepa il Soung B oRiCa o i n

; le 8 ' | e 8b, of ke 1 |, di ' .
Thus. uihen a Aot O Ets, BTETIAc A0 ParEd tﬁ&ﬁ%gﬁeﬁvﬁgﬁﬁ thSaPEGRhg
hus, when a rigth tPey % LS . .
and 850 ooour TRESHLEE Stk PO MR W ARt (S5 Hint BHflagiibe * °
opti cal 1 ecor dahd #h ch tB'hRghtng RABEPshrfacd bard MY sistiftulliy o 1o

heated to a Curie tenperature t ergoes
prevented.
10 Optical recording may be done by recording saved data on a

magnetic track again and retrieving the saved data after the work of
optical recording. In this case, there is an advantage such that data
on a magnetic recording surface is retrieved upon the ejection of a
disk. —

15 The design of Fig. 28 uses a method where data on a magnetic
recording surface, which might be damaged, is transferred to an
optical recording surface before magﬁeto-optical recording is done.
On the other hand, a design of Fig. 29 uses a method where data
transfer to an optical recording surface is not executed. A decision

20 Dblock 201, a reproduction block 202, and an exclusive reproduction
block 204 of Fig. 29 are similar to those of Fig. 28, and a description
thereof will be omitted. Since the data transfer is not executed, it is
unnecessary'to provide a reproduction/transfer block 203, a
recording/transfer block 206, a:;ld a transfer block 207. A

25 recording block 205 of Fig. 29 differs from that of Fig. 28, and a

| detailed description thereof will be given hereinafter.



magneti zation inversion in response to the magnetic field so that an

I nformation signal 52 is recorded. In this case, the strength of the 20
magnetic field at the light spot 66 is generally set to 50-150 Ce in a
regi on 8e exposed to a uniformnmagnetic field. As shown in Fig. 25, it is
preferable to provide an interference |ayeggl to prevent the

magnet o-opti cal recording material from being subjected to nmagneti zation

i nversion in response to an information signal 61. It 25 is good to set
the thickness d of the interference layer 81 as [err]. The structure of
Fig. 34 has an advahtstgp 226Hnt the reprodugiion blockg202_chucks pdwilrer on he
uni form magnetic field can be wde. In addition, sSince ecordinggheads can

be i ndependentR9t 8cSRIREHCIRE Anstgustion isopresentyoWhenthg Fesulept the
i ded d t h t hat t i nal tjcyfiel dul.ati
Char acter ot | CHOIDE B Fhardenfesd ettt PRE apnf: ORGMEL By opti
O . Ny ; ! 8
I T e e e
occurs dursng ¢hgcapaacki in GARCGITA Hagrbile rad | A8d £1881cIAA8NAS éxkl}gn of

formati on of a cl osed magnetic field T's enabl ed, the reproduction
sensitivity camrhagastieneack abthehopposite Bide oB4n dpticabttdek wagoRtinayfi el d
nodul ati on, the magnetic flux 85a of the main nagnetic pole 8a and the '
magnetic flux BSdaghaged byumagnptetintiqad| recbbding. el addition, exjchleck is
directions, so that a strong magnetic_ field does not occur in the gap 8c

but only a wedRagggaeipcvhether ar pot the presentitrack és the sasne as the

ecordi ng | aydrase wibjsstel o SrPRBS arvae Bt bR FErvl icthd RREKIS

modul at i 0 gMBGPEL 1 § step 263 executes magneto-optical recording on the optical
- track. Otherwise, a step 261 writes the saved data into the previous

magnetic track, and thereby the data on the previous magnetic
track can be fully retrieved. Next, a step 262 reads out data from
the magnetic track which may be damaged at this time, and saves

15 the readout data into the memory. Then, a step 263 executes
recording on the optical track, and a return to a step 243 is done.
When the result of é check by the Step 243 is No, a step 261a
retrieves the previous conditions of the magnetic track. Thereafter,
a step 264 in an end block 206A checks whether or not the

20 operation is ended. When the result of the check is No, a return to
the Step 226 is done. Otherwise, a step 265 executes magnetically
recording information which has been changed during the interval

" from the placement of the disk to the end,. for example, information

of the ending music number. fhen, a step 266 ejects the disk. In

25 - this way, the work is ended. | When a next disk is placed into an

apparatus, the work is started again at the step 220.



field and since there is an easily magnetized axis in a horizontal
~direction, there is provided an advantage such that a nagnetically 20
recorded signal 61 is prevented from bei ng damaged by the nodul ati on
magnetic field. Thus, by setting the magnetic coercive force Hc of the
magneti c recording |layer 3 stronger than ng recordi ng magnetic field Hmax
applied to the magneto-optical recording I %Fial, a danmage to the data is
prevented. In the case 2 5 of the provision of an all owance correspondi ng
to double, it is good to maintain a relation as Hc<2Hmax. In addition, it
is good to -9 OInfHy desigh of Figo2a dl theelmapgAetib@ata 15 tiahsflrretsto
shown in Fig. 35, in a magnetic head 8. w ndings 40a and 40b nay be

separ at el y woithd aptieahsécondingdaiyer ol eopnwdthl aa dambage doctitiec magreld
respectively. In this case, during the magnetic-field nodulation, a 5
nodul ati ng cudatatby $hel magaetooptical giegarding. n&dmdhecotherdnandg inj thi ng
40b in a direction 51b by using a magnetic head circuit 31, and thereby a

magneti c f1 ux design e JHig: %9 anagneta datanisamanaged, h vt of a magretic

Lo obt ai n B 4RGN B0 Teadini S dvenon oplk aAdREHE dAta Fom s Pabasas o
o mAsz;hng ek e aing BB, domagl PEetiAginto "ogsifal B don ndbﬂgtf?
oo ey e WoflE LS 8 iy S ADOUB
generate a Mg K@Qidffﬁ%.g@&f[%ft%:@'ﬂ et {)bﬁ)ti@eﬂ'l%cﬁi‘&ﬁi %&i b i i ng. In

this way, three taps enable or matl on a magnetic t hus
there is an ag¥esfdifig on another magnetic track is done, the former magnetic

10 track is completely retrieved. Thereby., a memofy capacity which
corresponds to one magnetic track to three magnetic tracks
suffices, and the capacity of the memory can be relatively small. As
made clear from Fig. 29, the design of this drawing has an advantage
such that a simple process can protect magnetic data from being

15 damaged by the magneto-optical recording.

As shown in Fig. 30(a) and Fig. 30(b), a reproducing process
can be given on a magneto-optical disk and a CD by using a same
mechanism. In the case of a CD, since a protective cartridge is
absent, the CD tends to be affected by an external magnetic field. By

20 setting a magnetic coercive force in a magnetic recording layer 3 of
a CD to 1,000 to 3,000 Oe and thus making it much stronger than
that in a magnetic recording layer of a magneto-optical recording
medium, there is provided an advantage such that magnetic data can
be prevented from being damag-ed by an external magnetic field. In

25 the case of a magneto-optical disk, if a magnetic coercive force is

increased to a level near the magnitude of a modulation magnetic



such that wiring is sinple. DESCRI PTION OF THE SI XTH PREFERRED EMBCDI MENT 2
0 Fig. 38 shows a recording and reproduci ng apparatus according to a
si xth enbodi nent of this invention which is simlar in basic operation to
the apparatus of Fig. 1, Fig. 24, and Fig. 32 related to the first

enbodi nent, the fourth enbodi nent, and the f4fth enbodi nent. The sixth
embodi ment differs fromthe fifth 25 enbodiient in the foll owi ng points. As
shown in Fig. 38, a magnetic head 8 is fornmed with two -91 - gaps 8c and
8e. In addition, two wi ndings 40b and 40f are econnected to a magnetic head
circuit 31, anfieldpdbiesmagneticocoerive dorae cau provide iy adyersednfluence.
erasing. Thus, erasing and recording can be done by a single head. 5

As shown in FiBhusgthe rragagHetqaerpivediogee ds|sedde 5,30Q Qe sndesdgnetic pol e

8b and a sepond S . ﬁ(}ﬁgn‘m n@}mm d_one
by a hrragnetlcallyh SeREELAQNY QE AT gl L feR ° to gl g.
33 , . i 3 . .

sub mmgner e pote 18 o7 SHele 4 pefditing et RebnithE hadidtullc SETON o
froma ”agaeti&a&a%gitaga 'fmtggng% 5 é}ﬁgpﬂﬁisbﬁxéé?ﬁicﬂﬁﬂvlﬁgﬁ digt‘ﬁfrﬁhaf%

| deal magnetic reco ng can y using the gap 8c, ere1s

provi ded an adyadicasperatioh todtie apNadatisSoNFig. €1 ertPRIE RAkblRedtocfHEr
rate i s reduced. 15 As shown in Fig. 41, guard bands 67f and 67g are
provi ded al ondimgtperabodimieddsarnd therfoarthiiembodiment7 The fifth t he gap 8e of

t he second sub nagnetic pol e 8d executes an erasing process with a
embodiment differs from the first embodiment in the following

_points.

10 As shown in Fig. 33, the fifth embodiment includes two
windings, that is, a magnetic-field modulating winding 40a and a
magnetically recording winding 40b. With reference to Fig. 32,
during the magnetic recording or reproduction, a magnetic head
circuit 31 feeds or receives a current to or from the magnetic

15 recbrding winding 40b to execufe the magnetic recording or
reproduction.

During the execution of the magneto-optically recording of the

.magnetic-field modulation type, a magnetic-field modulating circuit
37a in an optical recording circuit 37 feeds a modulation signal to

20 the magnetic-field modulating winding 40a to realize the magneto-
optical recording.

With reference to Fig. 33, a description will now be given of
operation of the recordirig and reproducing apparatus which occurs
during the magnetic recording énd reproduction. A recording

25 current fed from the magnetic head circuit 31 flows in a direction

denoted by the arrow in the drawing. Thus, a magnetic closed



wi dth of an erased region 210. As a result, an entire region of the
recording track 67 and portions of the guard bands 67f and 67g are 2 0
subjected to the erasing process. Thus, even if the magnetic head 8 has an
tracking error, the gap 8c will not nove out of the erased region 210 and
t he gap 8c can execute good recording. AS.E?%W“ in Fig. 42, an erasing gap
may be divided into two gaps 8e and 8h. In I's case, a recording nedium 2
is driven in a 25 direction 51, and the magnetic recording is done by a
gap 8c having a width greater than the width of a recording track 67 so

t hat -92- relrondt of magnpetic flanesoBbgu8bd, Bndd86b7s famhaland témecut ed
in an overl apped manner. Magnetization is erased fromthe overl apped
portions by tweegmgents ofan daformation signaloBl amessequprtially fego OB Af

hat P osst al KPR SFLBGHRENGYEF ek N maURA TaRRFnedR, Pe aPodi o

. I
| d. Wth ygf i g | ption_ w | £ th
case where maoRBTRROERLEIosBaR: offf Shfs SPGnAchaPal) ie bASHLAIE, B £5 e o
case | . faghetc- opt f orarng 15 done
y using tige Wétwﬁ%ﬁ? rﬁodﬁfcﬁﬁ%g‘{iﬁflﬁgg %dras't Ixé&ll)nér%@i-ﬁ@ﬁixﬁg Veffiley 40a

I's wound on t n magnetic p magneti ¢ pol e 8b, and
the second subnimgietid eieelie ifeluding RapapeRNes ferrhedxanddoptin®db, 85c, 85d,
and 85e uniformy occur in the respective nmagnetic poles. Thus, there is an
advant age suchdesigningwfde reprpductfen sepsitivty ds nablédr m nagnetic fiel d
can be 1 5 provided, In addition, even if an accuracy of track positions is
low, a |ight spot 6WithrreferepcevionFigi 34.0mdssicription vall aewobeigiven of

recordi ng track 65. :
J operation of the recording and reproducing apparatus which occurs

10 during the magneto-optical recording. The magneﬁc-ﬁeld
modulating winding 40a is wound on a main magnetic pole 8a and a
sub magnetic pole Sb of a yoke in equal directions. Thus, when a
modulating current flows from the magnetic-field modulating circuit
37a in a direction 51a, downward magnetic fluxes 85a, 85b, 85c,

15 and 85d occur. Magneto-optically recording material in a i)oint of
an optical recording layer 4, which is exposed to a light spot 66 and
which is heated to a Curie temperature thereof or higher, undergoes
magnetization inversion in response to the magnetic field so that an
information signal 52 is recorded. In this case, the strength of the

20 magnetic field at the light sﬁot 66 is generally set to 50-150 Oe in a
region 8e exposed to a uniform magnetic field. As shown in Fig. 25,
it is preferable to provide an interference layer 81 to prevent the
magneto-optical recording material from being subjected to
magnetization inversion in resp.onse' to an information signal 61. It

25 1is good to set the thickness d of the interference layer 81 as A>d.

The structure of Fig. 34 has an advantage such that the region



Fig. 43 shows a magnetic head 8 having a nodified w nding. As shown in the
drawi ng, a magnetic-field nodulating wi nding 40d 20 is extended and is used
in common to a nmagnetic recording winding, and a central tap 40c is

provi ded. Magnetic recording can be executed by using the tap 40c and a tap
40e. As shown in Fig. 44, currents are dri_gﬁ_into the tap 40d and the tap
40e in directions 51la and 51b respectively ile a current is driven into a
25 tap 40f in a direction 51c, and thereby nmagnetic fluxes 85a, 85b, 85c,
85d, and 85e in equal directions occur so that a uniform -93 -

nodul ati on magBetexpased tp the nniformnmagpeticfield eaerhe midan ki ralditign. such
that the nunber of taps js reduced by one and the structure is sinplified.
As previously SEE F%‘E‘?{diﬁséb?ﬁfhgaf’obf’ HQ‘@R@WC@OQF%@ With respgct

ragner o- 11 el oAt FAATLUS. RER% 1€ HTBARGH Sn SRRLHADY JRGH At °
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this inventi onog gﬁ??s{%_é e’{F éd:%ﬁg K dﬁ?z%%%l@g& g@lﬁ%ﬁ%’gogﬁgg%oﬁﬁ%%c
medi um Wigh red&raihg difaralclieridfics) and Qgﬁknﬂa fidetit 2epAsd abl e

shutter 301 which can cover an opening 302 for a head and hol es 3a, 303D,
and 303c for acharedteridticsraunberattaineddSGimce the headt gap SO Fig.opBrezth t 0
unbl ock the opening 302 and al so the holes 303a, 303b, and 303c in 15
accordance wi t betsmallpietst possible theshiirt¢n dheswavelength which bodyrsf a

recordi ng and reproduci ng apparatus. 'As shown in Figs. 46&&&1 and 46(b), a
si ngl e rect angdnging the magnetic recording. Since optimal desi g of the

formation of a closed magnetic field is enabled, the reproduction
10 sensitivity can be enhanced. As shown in Fig. 34, during the
- magnetic-field modulation, the magnetic flux 85a of the main
magnetic pole 8a and the magnetic flux 85d of the sub magnetic
pole 8b extend in the equal directions, so that a strong magnetic
field does not occur in the gap 8c but only a weak magnetic field
15 corresponding to the modulation magnetic field occurs. Since a
magnetic coercive force in the magnetic recording layer 3 is 8.00-
1,500 Oe and is adequately stronger than the modulation magnetic
field and since there is an easily magnetized axis in a horizontal
direction, there is provided an advantage such that a magnetically
20 recorded signal 61 is prevented from being damaged by the
modulation magnetic field. Thus, by setting the magnetic coercive
force Hc of the magnetic recording layer 3 stronger than the
recording magnetic field Hmax applied to the magneto-optical
recording material, a damage to. the data is prevented. In the case
25 of the provision of an allowance corresponding to double, it is good

to maintain a relation as Hc<2Hmax. In addition, it is good to



opening 303 for a liner may be provided. As shown in Figs. 47(a) and 47(b)
and Figs. 48(a) and 48(b), an 20 opening for a liner may be provided in a
direction opposite to an opening 302 for a head. In this case, as shown in
Figs. 49(a), 49(b), and 49(c), a liner 304 except a novable portion 305a is
fixed to a disk cassette 42 by a liner supﬁ t portion 305 and liner
support fixing portions 306a, 306b, 306c, - “306d. The liner support 2 5
portion 305 is made of a |eaf spring or a plastic sheet. As shown in Fig.
49(c), a cassette half is formed with a groove 307 for a |iner. -94- The
l'iner novabl e fabiida®e a3P&cordingshedinac shown IAFigl &V as3§Hownnih Fighel d
by an auxiliary |iner support portion 305b. The liner 304 is held ina flat
state by the r35,umasmagngticohead @, whedingse40a @b A0bpmdy be s¥faratelyong
as an external force is not applied 5 thereto. The liner 304 being in this
st at e separ at syofindnon a sraindinagriesicepolet 8a and fasub ahagneticopalien8bnedi um
2. Thus, it is possible to prevent wear of the recording |ayer 3. Wen an
ext ernal for caespeatipelyed Inrthds diasec duging dher magnetiorfigld gnodilatiendias k
cassette 42 by a liner pin 310 through the 10 opening 303, the |iner
support povti dRodwdating ewerent s, alsg deiven thy: theimagnetic Eesarsingof

h di dj Anot h I, Sk || I .bed,
Shown' | nFi g0 WIS 20815 2 GReCtEH STD B3I USIE prRgASHG, BERACHICHI B L
ti 305 i ' I f d t f di sk 15
por {1 9n 305 T el SHLRHSL L RO 0l 85 I ABRICRUARRR S 8 O °
portion 305 | syt Quidierd! il BREALRE dFind Mtabddite MUPAPEELWEHON 305
continuously abut$ agaihst an upper cassSette
and 85a. Thus, it is possible to obtain an advantage similar to the

10 advantage of the design of Fig. 34. _
As shown in Fig. 36, a tap 40c may be provided to a single
winding to form two divided sub windings having three terminals.
During the magnetic recording, the tap 40c and a tap 40e are used.
During the magneto-optical recording, as shown in Fig. 37, a tap
15 40d and a tap 40e are used to generate a modulating magnetic field
for the magneto-optical recording. In this way, three taps enable
the formation of a magnetic head, and thus there is an advantage
such that wiring is simple.
DESCRIPTION OF THE SIXTH PREFERRED EMBODIMENT
20 Fig. 38 shows a recording and reproducing apparatus
according to a sixth embodiment of this invention which is similar
in basic operation to the apparatus of Fig. 1, Fig. 24, and Fig. 32
related to the first embodiment, the fourth embodiment, and the
fifth embodiment. The sixth embodiment differs from the fifth
25 embodiment in the following points.
As shown in Fig. 38, a magnetic head 8 is formed with two



hal f 42a. Thus, as long as the |iner support portion 305 is not depressed
by a liner pin 310, a liner 304 and a recording nedium2 2 0 remain out of
contact wi-ith each other. According to this design, it is possible to omt
the auxiliary liner support portion 305b. A description will now be given
of a way of noving the liner and the disk iggio and out of contact wth each
ot her by operating the liner pin 310. Fig.”"%S1 shows conditions where the
liner pin 310 25 is raised along a direction 5l1a in a |liner pin guide 311,
and thus the liner 304 and the recording |layer 3 of the recording nmedi um 2
are - 95-  ogapy 8eciid@e. Wi adlition) thRy windiifggs40beantihe0f aeer di ng

medi um 2 receives a weak frictional force and can be rotated by a weak
drive force. Aomientedito & magh2ticvhead tdheedit 181, and dtid is used for 5
downward by an external force in a direction 51a, the liner 304 is pressed
agai nst the magnerding andrthegthesyis usedsforrerasingr Amgsnexfising’anda t he

| i ner support portion 305. As the recording nedium2 is noved or rotated in
a direction 5recarding sandvddomerby @ single e of the magnetic recording

| ayer 3 by_the liner 304. 1. 0__The liner 304 is made of, .faor exanple,
cloth. Thi®, in thé%# mm@ghggnﬁgﬁ@agnﬁgsdmd?&hmédﬁa@@rs&sub
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circuit 31 feeds an erasing current via the second sub magnetic pole

S

10 8d. Thus, before the recording, erasing magnetiiatlon from a
magnetic recording layer 3 can be done by the gap 8e. Therefore,
ideal magnetic recording can be done by using the gap 8c, and there
is provided an advantage such that C/N and S/N are enhanced while
an error rate is reduced.

15 As shown in Fig. 41, guard bands 67f and 67¢g are provided
along opposite sides of a recording track 67. First, the gap 8e of the
second sub magnetic pole 8d executes an erasing process with a
width of an erased region 210. As a result, an entire region of the
recording track 67 and portions of the guard bands 67f and 67g are

20 subjected to the erasing process. Thus, even if the magnetic head 8
has an tracking error, the gap 8c will not move out of the erased
region 210 and the gap 8c can execute good recording.

As shown in Fig. 42, an erasing gap may be divided into two
gaps 8e and 8h. In this case, a-recordi.ng medium 2 is driven in a

25 direction 51, and the magnetic recording is done by a gap 8c having

| a width greater than the width of a recording track 67 so that



the magnetic recording layer 3 which precedes the nmagnetic head 8 with
respect to the rotation of the recording nedium2 in the 20 direction 51,
and thus there is an advantage such that the cleaning effect is enhanced.
In the case where the liner control method of this invention is applied to
a disk cassette 42 for a contact-type nagmg -optical recording nedium
havi ng no magnetic recording layer 3, dust¥%4~2 5 renoved and thus there is
provi ded an advantage such that an error rate is inproved during the

nmagnet o-opti cal recording. -9 6 - As shown in Fig. 53(b), the control of
the liner pinrddérdinglden suiefbridof Balard Bahds B7Pand B ¢8exeeutdd 9fl an
together with the magneti'c head 8. en the magnetic head 8 falls into a

contact st at e ovehlappete imdfrier.s Mapaktizationdis stased ficmt the overlxpped
recording 5 medium 2. Thus, a single actuator can be used in common. In

t he case wher @artiensabydwa ehasetl Segioms 216a And210k. cPhereforet guardt he
line pin 310 is generally raised to nove the |iner 304 out of contact with
t he recordi ngbanfisufve ank6Zgane fullyangdntaiped) Aa@ segwlt, there iseanase
where the liner, pin 310 and the nmagnetic¢c head 8 1 0 are noved togefher, the

liner 304 %andadvantagesuchy thatiicrasstalls betwesn; regording dracks s wsucet her

when the identifjcation hole for the magnetic recording |ayer is absent
fromthe cass aperrpy pate igowered. 304 | ess wears the surface of the

?E?B?éi ﬁgrﬁéﬁfﬂln”% hiFofdrendy, 36 e 3. o, Bseristion ?ﬁhnﬁﬁé%%ﬁi’&g{tsﬁi%h |
consunpt s on of P8I AT Plioss. kit Relld st tfhn e drbEeffobtital ' ©

recording is done by using the magnetic head 8. The magnetic-field

10 modulating winding 40a is wound on the main magnetic pole 8a, the
first sub magnetic pole 8b, and the second sub magnetic pole 8d so
that magnetic fluxes 85a, 85b, 85¢, 856d, and 85e uniformly occur in
the respective magnetic poles. Thus, there is an advantage such
that a wide region 8e expos'ed to a uniform magnetic field can be

15 provided. In addition, even if an accuracy of track positions is low, a
light spot 66 can be prevented from being out of an optical
recording track 65.

Fig. 43 shows a magnetic head 8 having a modified winding.
As shown in the drawing, a magnetic-field modulating winding 40d

20 is extended and is used in common to a magnetic recording
winding, and a central tap 40c is provided. Magnetic recording can
be executed by using the tap 40c and a tap 40e. As shown in Fig.
44, currents are driven into the tap 40d and the tap 40e in
directions 51a and 51b respecﬁ;/ely while a current is driven into a

25 tap 40f in a direction 51c¢, and thereby magnetic fluxes 85a, 85b,

| 85c, 85d, and 85e in equal directions occur so that a uniform



medi um 2 whi ch does not have any nmagnetic recording layer is inserted into
t he apparatus, the magnetic head 8 and the recording 2 0 nedium 2 renmain
out of contact with each other so that a damage to the two can be prevented
as shown in Fig. 75. In the case where the disk cassette 42 of this

I nvention is placed into a conventi onal regﬁiding and reproduci ng
apparatus, the liner 304 does not contact “recordi ng nmedi-um 2 as shown
in Fig. 2 5 54(b) since the conventional apparatus does not have the |iner
pin 310 and the related el evating function as shown in Figs. 54(a) and

-97- 54(b). Thysduldtfori ¢aagaeae field revults:ainbhistcaldey ther&tig@rby the
conventional apparatus which generally provides a weak di sk drive torque.
Accordi ngly, tdeaatage anchitieat tigentimbet bfitapsds cedpeeddyy one dntdvidsn t he
di sk cassette 42 of this invention and 5 conventional disk cassettes can
be nai nt ai nedstiructure isasimphiied. a conventional di sk cassette 42 which does
not have the liner 304 and the opening 303 is placed into the recording and

reproduci ng appar atAss pseviprisly ideseribiesh acoesding de thensixth embodimentra ed

since the opening 303 s absent as shown in 1 Figs. 55(a) and 55(b).
Thus, the .néméprh%q@%,eme Gﬁta&éter?ﬁ’é‘grgééfld agnetimTecoringhe

| iner 304, ang there occurs n s em .Accqr di,ngl there i s _an advantage
such t hat the%@ﬁpé’t‘?‘giar W@grb%li%&%g tmedb‘?%ﬁng%%%‘ﬂfgr Egeotpagm%oi"?% i on
and conventiogﬁéop%%cassettes can be maintained. In this case, 1 5

| ubricant on" c ntional recording mediumis liable to adhere to the

cont act surfaceﬁsﬁggwgg f@dg—@r@i‘“&ﬁ%@m EMBJSIMENP Pe

i ncreased. To r&mDVe | nt _
: A seventh embodiment of this invention relates to a disk

10 cassette containing a recording medium. With reference to Fig.
45(a), a disk cassette 42 has a movable shutter 301 which can cover
an opening 302 for a head and holes 303a, 303b, and 303c for a
liner. As shown in Fig. 45(b), the shutter 301 is opened to unblock
. the opening 302 and also the holes 303a, 303b, and 303c in
18 accordance with the insertion of the disk cassette 42 into a body of
- a recording and reproducing apparatus. |
As shown in Figs. 46(a) and 46(b), a single rectangular
opening 303 for a liner may be provided.
As shown in Figs. 47(a) and 47(b) and Figs. 48(a) and 48(b), an
20 opening for a liner may be provided ih a direction opposite to an
opening 302 for a head. In this case, as shown in Figs. 49(a), 49(b),
and 49(c), a liner 304 except a movable portion 305a is fixed to a
disk cassette 42 by a liner support portion 305 and liner support
fixing portions 306a, 306b, 30éc, and 306d. The liner support
25 portion 305 is made of a leaf spring or a plastic sheet. As shown in
| Fig. 49(c), a cassette half is formed with a groove 307 for a liner.



67x is set as shown in Fig. 56. In the case where the conventional
recording medium2 is placed into and ejected fromthe recording 2 0 and
reproduci ng apparatus of -this invention and then the recordi ng nmedi um 2 of
this invention is inserted thereinto, the magnetic head 8 is forced to
travel on the cleaning track 67x at |east ogge. Thereby, the lubricant is
transferred fromthe magnetic head 8 to the cleaning track 67x. Then, the

| ubricant is renoved fromthe 2 5 cleaning track 67x by the liner 304 which

contacts the recording nedium?2. In this way, the lubricant or dust is
renoved from t hBe linehgnovahie: pertien QR igfacchmmagated dnnthe) ggooveus,

iQiL?di g ana. FORr GHEL 1 B4 ah FoplaR R Sunp il portB 2B e d
nd Per G i ST ARG
5223‘??”%‘2 rochBRF 07 B Hila Jar 0t A P Ranial SphRe iRy o G HRRE
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spring typ& Aghéfetsn THe lierm804 eingnigh this stdde separhtddefrophm 310 can be
noved between an OFF position and an position. The liner pin 310 is

driven in dirertcanding laperab bastifase ofl2vetindinguhediuth 2 dlaug) it Wi ve
| ever 312, being noved between the ON position and the OFF position. In the
case of use of passiblgite preventguear obtbainegosding layerndr 1 5 pin 310 can be

Fl g 65 In this calBeh s SRUTAH 106ER M ADBUEAdS S SRSHIR OB duRee { ne
liner att aChneﬂ{te%rrt éioﬂ'xti. %liél?rcgg'Se&thLz by a liner pin 310 through the
| 10 opening 303, the liner support portion 305 and the liner 304 are
pressed against the surface of the recording medium 2.
Another disk cassette will now be described. As shown in
Figs. 50(a), 50(b), and 50(c), a leaf spring of a liner support portion
305 is previously deformed toward the upper surface of a disk
15 cassette 42. Thereby, as shown in Fig. 50(d), when the liner
support. portion 305 is fixed to the disk cassette 42, the liner--
support portion 305 continuously abuts against an upper cassette
half 42a. Thus, és long as the liner support portion 305 is not
depressed by a liner pin 310, a hnér 304 and a recording medium 2
20 remain out of contact with each other. According to this design, it
is possible to omit the auxiliary liner support portion 305b.
A description will now be given of a way of moving the liner
and the disk into and out of contact with each other by operating
the liner pin 310. Fig. 51 shov(rs conditions where the liner pin 310
25 is raised along a direction 51a in a liner pin guide 311, and thus the

liner 304 and the recording layer 3 of the recording medium 2 are



thus there is an advantage such that dust can be surely renoved. According
to aliner pin shown in Fig. 66 and Fig. 67, a liner 20 guide 311 is
provided with a protective portion 314. As shown in Fig. 66, a disk
cassette 42 of this invention has a recognition hole 313. In the case where
the disk cassette 42 of this invention is.igerted into a recording and

r epr oduci ng apparatus, the liner pin 310 is placed in an opening 303. In

t he case where a conventional 25 disk cassette 42 which does not have a
recognition hole 3 i nserted | nt

3¢ t he_recordi ng and reproducin

Loparatus. 't nout of gontact wiiteachoothr T THesTlpreo PRadECORINE BARRIZ of
the di sk casset t | pi ' of .cqntact with
t he outer Shelrp&%%v%?h%%vcﬁagﬂ'%é@g%ﬂ @E%%&%ﬁﬁﬁefgg %&Y&?ﬁ% §’élesuch
that the liner B{# 310 can be prevented from becomng dirty or being 5
damaged. DESC&P ‘ON OF THE ElI GHTH PREFERRED EMBODI MENT An ei ght h
enbodi nent of this AERBWP M Mpabes viterd theqhaey Emtaqro@ﬁyaﬁédﬂg a |iner
pin to nove a liner. As shown in Figs. 68(a) and 68(b), an upper surface of
a disk 1 05caskethwardsbyranoprterngl forceair andirectiohabka stise liofert 804 dissk
cassette has recognition holes 313a, 313b, and 313c, and an openi ng 303 for
a liner. The q@ressed agmnsktbadmagoetict recording)daysod obthe ree¢Gedinl3b, and
313c. Aliner pin is inserted into the di sk cassette through the opening
303 from the pRediwmg2 vig fhe Haeesyppart partion 308. isdhe Eeeqreingy. Fig..
69(a) -shows condifiong where a liner pin 310.is in F ppsition so that
o e 204 o apamnBed A8iRoted ar Pitarfd to & (iretich 8], Tustfrémded

from the surface of the magnetic recording layer 3 by the liner 304.

10 The liner 304 is made of, for example, cloth. Thus, in the case

where the magnetic recording. the magnetic reproduction, or the
" magnetic-field modulation for the magneto-optical recording is
executed by a recording head 8 in the head opening 301 of Figs.
46(a) and 46(b), there is provided an advantage such that an error
15 rateis remarkably reduced. The material of the liner 304 may Be
the same as the material of a liner for a conventional floppy disk. As
shown in Fig. 45(a), the liner pin 310 is located above the portion of
the magnetic recording layer 3 which precedes the magnetic head
8 with respect to the rotation of the recording medium 2 in the
20 direction 51, and thus there is an advantage such that the cleaning
effect is enhanced.

In the case where the liner control method of this invention is
applied to a disk cassette 42 for a contact-type magneto-optical
recording medium having no mégnetic recording layer 3, dust is

25 removed and thus there is provided an advantage such that an error

rate is improved during the magneto-optical recording.



As shown in Fig. 69(b), when a liner pin 310 is inserted into the opening
303, a liner drive nenber 316 is deforned by the liner pin 20 310 toward a
right-hand side and is thus rotated countercl ockwi se about a pin shaft 315.
Thereby, a liner support portion 305 Is forced dowmmward by the |iner drive
menber 316 so that the liner 304 is broughééIHC)contact with the recording
medi um 2. As the recording nedium 2 rotat&¥,°the |liner 304 renoves dust
fromthe 25 recording medium 2. The l'iner drive nmenber 316 is made of a

| eaf spring. -100- The liner ‘has a structure such as shown in Figs.

70(a), 70(b), and AR(Showhhin [Fige53M), bleUédntrel bfthealingr Pifil B30 fs0 t he
|l iner structure previously described with reference to Figs. 49(a), 49(b),

and 49(c) excdpsidrmed sbettiay toslingrdpisi 310cbandss méved dogettier htly the ner
drive nenber 316 1s provided with a novable portion 305a. In addition, as

shown in Fi g. n¥agmdtic hegudb8v eWitemn ithe addgretiorhead 8 fallsintoyatdontacter
drive nenber 316. The drive nechanismfor the liner 310 will be further
descri bed. Thétatendheplines 894 s sarelyt spoved imto congagbwith dhg racarding
relation such as_shown in Fig. 71.. As shown in Fig. 72(a), in the_case
where a disk Eedism.4Thys.hsinglg\actater can;be tseddn fommonech dheg and
b 1 RARE e T e e, bBaMACE PR 8 SNl
proy! ded. 2o Bk B0 18 Rlierkly eda To T8 HCTRER STRERPET.
reproduct ng. apRAEALLGy e eBGFailg nibthub? 21 WYBROAA 1Y FBYCStarana ¢
53(b), in the case where the liner pin 310 and the magnetic head 8
10 are moved together, the liner' 304 and the recording medium 2 can
be out of contact with each other when the identification hole for
the magnetic recording layer is absent from the cassette 42. Thus,
the liner 304 less wears the surface of the magnetic recording layer
3. In addition, the frictional force on the recording medium 2 is
15 reduced, and thus there is an advantage such that a weaker
rotational torque of a drive motor suffices and the rate of
consumption of electric power is decreased. When a recording
mediuni 2 which does not have any magnetic recording layer is
inserted into the apparatus, the magnetic head 8 and the recording
20 medium 2 remain out of contact with each other so that a damage to
the two can be prevented as shown in Fig. 75.

In the case where the disk cassette 42 of this invention is
placed into a conventional recording and reproducing apparatus, the
liner 304 does not contact the fecording medium 2 as shown in Fig.

25 54(b) since the conventional apparatus does not have the liner pin

310 and the related elevating function as shown in Figs. 54(a) and



spring 317 since the opening 303 is absent. Thus, there is an advant age
such that the conventional disk cassette 42 is prevented 20 from being
damaged by the liner pin 310. In the case of use in an apparatus such as a
ganme nmachi ne where the frequency of access to a disk is very low, the
structure of the apparatus can be sinplifie ince it is unnecessary to
provi de an actuator for the liner pin 310. A4 shown in Figs. 73(a) and
73(b), an elevating notor 21 for a 25 nmagnetic head 8 may be used also to
drive a liner pin 310 via an elevator 20 and a connecting portion 318. In
this design, wsg(b) "thus, thelfecordBs ehédniiia® cArCBBistably Fot£ed By the
medium 2, a liner 304 almays contacts the recordi ng nedium 2. Thus, there
i's an advant ageosventiohal a ppeiraphe vacichaganetaily peovicies a wealodiskf duive he

magnetic head 8 and the Ilner pin 310 Figs. 74(a) and 74(b) show
anot her di sk cbx‘qelet.emzommglly,l ﬁ'l&l‘&siscaﬂlladmntagarsud’xtthatdhsk cassette of
Figs. 69(a) and 69(b) except that a liner drive nenber 316 is extended and

a pin shutter Gamp m&itmd)emaﬂaedwbmssntﬁa 42 oisthip inventiom andit t er
319 is closed when a liner pin 310 assunes an OFF state and thus there is

an 1 0 advant aﬁ@‘moﬂ%ﬂi$29¥§ﬁﬁte§tfﬂl be 1&@&@4@@ fromentering the
fecogn tion hol e i ni ﬁéd' e Bhetera conséntiomal ek caatts, 15 waich dnes
dvant age. sucrioh Beven 006, Berc3Gn i B oG 3y s Bisetllite HE Gk ™"
ennanced. _The LeorahiE ety EBfod R ARAIA RS or thiX uifeTibht LBEEE: pip,
an occupi ed spasg 1sMét Wsdrt€d sthee the opening 303 is absent as shown in

10 Figs. 55(a) and 55(b). Thus, the liner pin 310 does not contact the

recording medium 2 and the liner 304, and there occurs no

- problem. Accordingly, there is an advantage such that the
compatibility between the disk cassette 42 of this invention and
conventional disk cassettes can be maintained. In this case,

15 lubricant on the conventional recording medtum is liable to adhere
to the contact surface of the magnetic head 8 so that the error rate
tends to be increased. To remove this problem, a cleaning track’
67x is set as shown in Fig. 56. In the case where the conventional
recording medium 2 is placed into and ejected from the recording

20 and reproducing apparatus of this invention and then the recording
medium 2 of this invention is inserted thereinto, the magnetic head
8 is forced to travel on the cleaning track 67x at least once.
Thereby, the lubricant is'.transferred from the magnetic head 8 to
the cleaning track 67x. Then, the lubricant is removed from the

25 cleaning track 67x by the liner 304 which contacts the recording

medium 2. In this way, the lubricant or dust is removed from the



direction can be small. Therefore, as shown in Figs. 68(a) and 68(b), even
In the case where only a small usable space is present, 2 0 an opening 303a
for the liner can be provided. Thus, the degree of freedomin designing of
a di sk cassette is enhanced. DESCRI PTI ON OF THE NI NTH PREFERRED EMBCDI MENT
Fig. 75 shows a disk cassette according to_a ninth enbodi ment of this
invention. A liner 304 and a liner attachm@®- 2 5 portion 305a are
approximately simlar in structure to those in Figs. 49(a), 49(b), and
49(c). In this enbodinent, as shown in Fig. 76 -1 02- and Fig. 77, the
liner attachngghtar$uface O ﬂaésnﬁgﬂa&bheaa%zt M3l OBrere 18 VAs SvAirita,

| iner elevator 305c. As the liner evator 305c is depressed by a Iinér
drive portionsdéR, tHdtetté efforSfitel 13 simatidandritclizdle recbrdiripandse where a
liner pin 310 assunes an OFF state, a 5 pin shutter 319 is pressed agai nst
a cassette | oreproshidtidny sresenabled31l7 so that external dust is prevented
fromentering the disk cassette. The |iner support portion 305 and the
nmovabl e section 30ThedinenpinstiO 2ga hetmaved bniweenuapc@Faposityon arehf

spring effect and_an auxiliary |iner sgpport‘ggortion 305b. Thus, in this
case, thed10 an Opcposition aseShewsuin Bigs (g and 67 (). r Ther meghanismym 2.

As shown in FLg. 77, when the liner.pin 310 assunes an state, the_pin
shutter 319 ffﬂ%c%"?ﬁ@gla#eﬁnﬂfiaw basia structyire such %%‘UEKW gg-a%@ut a
pin shaft 316 sa}%lhafg the liner drive portion 316 depresses the liner

el evat or 305can re, the novable 1 5 section 305a of the Iine_r

contact wi th the rAcoReifist MRS 10 R Abw b Hestithdd AW b, |
direction 51, pjNesd iy FRP61, a liner pin 310 is of a leaf spring type. As shown
10 in Fig. 62 and Fig. 63, the liner pin 310 can be moved between an

OFF position and an ON position. The liner pin 310 is driven in
directions 51 and 51a by an elevating motor 21 via a pin drive lever
312, being moved between the ON position and the OFF position.
In the case of use of a single rectangular opening 303, a liner
15  pin 310 can be moved between an OFF position and an ON position
as shown in Fig. 64 and Fig. 65. In this case, the area of contact
between the liner pin and the liner attachment portion is large, and
thus there is an advantage such that dust can be surely removed.
According to a liner pin shown in Fig. 66 and Fig. 67, a liner
20 guide 311 is provided with a protective portion 314. As shown in
~ Fig. 66, a disk cassefte 42 of this invention has a recognition hole
313. In the case where the disk cassette 42 of this invention is
insefted into a recording' and reproducing apparatus, the liner pin
310 is placed in an opening 305. In the case where d conventional
25 disk cassette 42 which does not have a recognition hole 313 is
. inserted into the recording and reproducing apparatus, the



renoves dust fromthe surface of the recording nmedium 2. Thus, there is an
advant age such that an error rate can be reduced. 1n 2 0 addition, the

ni nt h enbodi nent has an advantage such that the structure thereof is
relatively sinple and the upward and downward novenent of .the liner 304 can
be surely executed. Since it is unnecessarétéo provi de a groove in the disk
cassette 42, there is an advantage such th3t¥Ythe durability of the disk '
cassette 42 can be 2 5 high. In the case where this enbodinent is applied
to the design of -1 03- Fig. 68(a), the liner elevating nmechanismhas a
structure sucpratecthrVportiohi 834 ddtitaktsw2th 68itér shielieop RREadiskNcasséthe
structure of Figs. 78(a) and 78(b) is simlar to the operation of the
structure of HZyso thataik Hxrer Asins3bOrenmaifisgout 9f Vontabe with! theeobupern 310
is in 5 an OFF position, an opening for a liner is closed by a pin shutter
319. As shownshellFofjthe disl casbettet4: Mhus, thiere 34 Greadvantage stidkpthat i on,
a liner drive portion 316 is rotated countercl ockwi se and depresses a I|ner
el evat or 305ctheHimer pini 3O can henprevenisd: from Issoming dirtyner edngar e

| owered s thg the |iner 304 is brought 1 0 into contact with a recording
medi um 2. has an advant age over the desi gn of Fi g 76 such that

the liner elevat

liner and a reco%@gﬁmﬁb :

is inserted into a,djsk n esuchthat

the |iner contact sAtrhg %Fﬂf@%&ﬁéﬁfbﬁfﬁgﬁﬁ&%ﬁ?@}eﬁ%ﬁe@ di ng nmedi um

from bei ng ro}ﬁé&?aﬁ@gn%%tﬂfé wﬁngplﬁ_ﬁ PRvd 8gnef. the disk cassette
As shown in Figs. 68(a) and 68(b), an upper surface of a disk

10 cassette has no opening for a liner. A back side of the disk cassette
has recognition holes 313a, 313b, and 313c, and an opening 303 for
a liner. The opening 303 extends near the recognition holes 313a,
313b, and 313c. A liner pin is inserted into the disk cassette
through the opening 303 from the back side, and thereby a liner is
15 moved vertically.
Fig. 69(a) shows conditions where a liner pin 310 is in an OFF
position so that a liner 304 separates from a recording medium 2.
As shown in Fig. 69(b), when a liner pin 310 is inserted into the
opening 303, a liner drive member 316 is deformed by the linef pin
20 310 toward a right-hand side and is thus rotated counterclockwise
about a pin shaft 315. Thereby, a liner support portion 305 is
forced downward by the liner drive member 316 so that the liner
304 is brought into contact with the recording medium 2. As the
recording medium 2 rotates, the liner 304 removes dust from the
25 recording medium 2. The liner drive member 316 is made of a leaf

spring.



42. DESCRI PTI ON OF THE TENTH PREFERRED EMBCDI MENT 2 0 A recording and
r epr oduci ng apparatus according to a tenth enbodi nent of this invention is
simlar to the recording and reproduci ng apparatus of Fig. 38 except for
desi gn changes indicated later. First, tracking will be described. As shown
in Fig. 79(a), 2 5 under ideal conditions, @d’r‘agnetlc head 8 vertically
aligns wwth an optical head 6. Thus, Wnen t e optical head accesses an

opti cal -1 04- track 65 of a given address, the-nmagnetic head 8 accesses
a correspondi ng magnetic track 67 at the opposite side of the optical track
65. In this case, albe lutdrsbas aostagsure sue showym in tiigak 7Ra)e 7 Qb).

signal outputted b%/gan 0 |caI head actuator 18, However, in 5 fact, a

variation in a288r70@)c roitrﬂﬁ@r@pﬁ ba&icaélyﬂ%ﬂariéoath& lRer nf | uence
f t th { f ot { h t ted
Lo 5 posi i onaBUrbeFGEr FPVIaALy eacamied iy iRfe-2gegcir Fig héﬁ&ﬁ a’?@ e
| dd h
center of the nagﬂ%?@ireh&gaﬁg&e e Yougifp desied ‘iﬁ“é’éfo' APt e o°

occurs a pgsi thﬁ %eéﬁ?émbéfrﬂlé)?égﬁ%ﬁdé@v&ﬂ@g Hl@eptf%}?t.‘; osdiead 8

and the center optical head actuator en an optical track

of a given addnrﬁaaduﬁoﬁcasrmbwﬂ iheigomo(ekla gﬁ@&z&sohh@r@ddédaoﬁhance t hat
an unrel ated magnetic track i s scanned by the nmagnetic head 8 since a

cor r espondenceadcanmad ating rthei Iihea drdgm ebemberaBk6scanned by the magnetic
head 8 is absent. S’Fhmflcal ly, pitch of nmagnetic tracks is generally set

to 50 to 200 [err].Thebive mechmxismrfpbfthgehnyétmwlﬂ@eégﬁﬂmr of the

described. .The liner pin 310 and a motor 17 are in a positional
10 relation such as shown in Fig. 71. As shown in Fig. 72(a), in the case
where a disk cassette 42 of this inventioh is inserted into a
recording and reproducing apparatus in a direction 51, the liner
304 is moved vertically together therewith even if an actuator for
the liner pin 310 is not provided. As shown in Fig. 72(b), in the
15 case where a conventional disk cassette 42 h_aving no opening 303
is inserted into the recording and reproducing apparatus, the -iiner
 pin 310 is automaﬁcally moved downward against the force of a
spring 317 since the opening 303 is absent. Thus, there is an
advantage such that the conventional disk cassette 42 is prevented
20 from being damaged by the '_liner pin 310. In the case of use in an
apparatus such as a game machine where the frequency of access to
a disk is very low, the structure of the apparatus can be simplified
since it is unnecessary to provide an actuator for the liner pin 310.
As shown in Figs. 73(a) aﬁd 73(b), an elevating motor 21 for a
25 magnetic head .8 may be used also to drive a liner pin 310 via an

elevator 20 and a connecting portion 318. In this design, when the



optical head 6 and the nmagnetic head 8 is equal to several hundreds of
[err]. Thus, under bad conditions, there is a chance that the 20 nagnetic
head 8 travels on a nagnetic track nei ghboring a desired nagnetic track and
t hereby wrong recording of data is executed. To prevent such a problem
this invention adopts a nethod in which agé)ffset voltage [err] is provided
to a tracking control signal to conpensat™ b7 the positional offset of the
optical head 6 so that 25 the optical head 6 can accurately face the
opposite side of a reference (currently-scanned) nagnetic track 67.
According to hdlignetic headb8 énstadhs o Peceranigimedhand2s aaliflet [BOORIWATS
head 6 reliably Temain in vertical alignment with each other, and the
positions of tdmtagtsitts récording medihirh2. MHgas; tleerte i ancadeantagy sukhghl y
correlated. In general, the offset between the nagnetic head 8 and 5 the
optical head thdtahlsingle actaatyr cash becused dd dommomn forlthermagnegicchead of
several [err] to several tens of [err]. Even in the case where the track
pitch is set 8amd therlinertpin 3tQnetic head 8 can be held in good tracking
condition% wWith respect _to a desired magnetic track by referring to the

address oP a curr eHigs:-Z4@ and JAlbL show apether disk cassette A2 whiehifer e

ffset vol Vo | lied h Ln Fig. 8 t fset of th
opt i cal head asically plsalah todHiedisk Rasheinar Mo ap ) aid GBI Sxeept |
opti cal. tr acitist &g Ao piRRRT 31 iy Bate e i alpltishithy RN
desired 1 5 f . | ; d
desired &5 A, Opbiioog! dasmel FAEANY, wiEes Uibp it 1o ohodiar O
track 65 is 2Qfelfatner'pii B10 MsiRe8ein OFF 3¢k, Ghd thi:8 IBePE 3s e

10 advantage such that external dust is prevented from entering the

disk cassette 42. According to this design, since the part near a
recognition hole in the disk cassette is used, the addition of only
one small hole through a conventional disk cassette suffices. Thus, -
there is an advantage such that the degree of the compatibility
15 between the disk cassette of this invention and the conventional
disk cassette can be enhanced. The Structure of Figs. 69(a) and
69(b) has an advantage such that an occupied space in a horizontal
direction can be small. Therefore, as shown in Figs. 68(a) and
68(b), even in the case where only a small usable space is present,
20 an opening 303a for the liner can be provided. Thus, the degree of
freedom in designing of a disk cassette is enhanced. |
DESCRIPTION OF THE NINTH PREFERRED EMBODIMENT
Fig; 75 shows a disk cassette according to a ninth
embodiment of this invention. A liner 304 and a liner attachment
25 portion 305a are approximately similar in structure to those in Figs.
_ 49(a), 49(b), and 49(c). In this embodiment, as shown in Fig. 76



2DD and is thus equal to 200 [err] in the case of a 135-TPI class. Thus, if
no counterneasure is provided, it is generally difficult to 2 0 access a
desired magnetic track 67 by referring the address of an optical track 65
at the opposite side thereof. As shown in Fig. 81(a), there occurs an
offset [err] between a pre-nastered optica*O rack 65PM and a | ocus 65T of
the optical head 6 free fromservo control. ’re, in the case where a
traverse 2 5 is held fixed and the optical head 6 is subjected to tracking
servo control, the offset of the optical track causes a tracking error

si gnal -1 Odnddigh 775 thieclimer attEichméit( pprtien 303 hmscasaoviableesection
optical track address is read out and is set as a reference point when
[err], the tra3@Pagpravided withmdimerlevator $@de] Ay thediner slavatod 385¢ hus
smal ler than a designed 5 tracking radius rn, On the other hand, in the
case where an i§pHeREgSsedabX % d@meE drive Dostignodl 6qtheiliner 804sisamaesiagt ence

0 o ol oA AR Bt B Bl
- E)pte [ E:;?Ct rggiw %Eﬁgﬁt%i§é%%?_e%%$dr %?%%?%géﬁgﬁstl?g’&?us té??ﬁ? %é}%agvi ate
froma desireds{ndid'shif ekt 'rmxﬁefsvgfégari:f(}eﬁfrb ehteihe B aun in Fig.

81(b), the error is mnimzed when [er err]. Accordingly, the

address of an cu¥settd. tTHCknepRMppdrt \Woreidno808 sndttdie hsvable'sebeion] s

used as a reference and the position of the center of an optical track is
. det er mi ned on 30Ba laxei prested legain$a aassettendppér matll byt leafdspringreffédctan

n-th track
and an auxiliary liner support portion 305b. Thus, in this case, the

10 liner 304 remains out of contact with a recording medium 2.

As shown in Fig. 77, when the liner pin 310 assumes an ON
state, the pin shutter 319 forces the liner drive portion' 316 to
rotate clockwise about a pin shaft 316 so that the liner drive portion
316 depresses the liner elevator 305c. Therefore, the movable

15 section 305a of the liner attachment portion 305 is lowered so that
.the liner 304 is brought into contact with the recording mediﬁm 2.
As the recording medium 2 rotates in a direction 51, the liner 304
removes dust from the surface of the recording medium 2. Thus,
there is an advantage such that an error rate can be reduced. In

20 addition, the ninth embodiment has an advantage such that the
structure thereof is relatively simple and the upward and downward
movement of the liner 304 can be surely executed. Since it is
unnecessary to provide a groove in the disk cassette 42, there is an
advantage such that the durabiﬁty of the disk cassette 42 can be

25 high.

In the case where this embodiment is applied to the design of



corresponding to a setting value is determned. As nmade clear fromFig.
81(b), [err] when [err] and 20 [err], and a standard (reference) tracking
radius rn is determ ned. The positions of [err] and [err] are determ ned by
referring to the tracking error signal. The address of an optical track 65
in a position on a |ine of extension of theas angles is used, and the
optical head is subjected to tracking comtt8B-wi th respect to 2 5 this
optical track address 65s. Thereby, there is provided an advantage such
that a standard (reference) tracking radius rn is -1 07- obtained and

more accur at Eﬁg,asé(d)gtﬁéf lids a_&e:fagg‘ggﬂeeaﬁ;ﬂénenaalae%déuﬁe%& g noted

that the optical track address in tion is recorded on a first track of

a nmagnetic trghlwaY i0FigsT@8(4y aad. 78(b). Theldpdratiornef the $trticEr®fMD
format, the nunber of pieces of address information per round of an opti cal

track is rel aFigsl 78&jednd 78(b} is $tMilatdice the Opexationt ob ¢helstaoturd of one
degrees of 3600. As shown in Fig. 86, it can be known what degrees of an
angl e [err] aFigsckBiand 7§.vés shown inuFis78(@) awhendadiner pin 313 poinis t o.
1 0 Therehy, for _exanple, an angular resolution in unit of degree can be

obt ai ned. SThugn @FFepesitiompnwpesdngfor anlipar ds glogadby a pinishydesi bl e to

L e

address corr oBRSHERCE ey SNE Pl ale s rotatet SruBterglotivhe ABthods

8‘;) ) ng}“ ding HOprELds"SNRREe U a6t HUBL. 2 THRISA 'tndr' AHACHRIENE JoPudl 2"
305a and a liner 304 are lowered so that the liner 304 is brought

10 into contact with a recording medium 2. This design has an
advantage over the design of Fig. 76 such that the liner elevating
mechanism occupies a smaller space.

In a design where a liner and a recdrdih_g medium separate
from each other when a liner pin 310 is inserted into a disk

15 cassette 42, there is an advantage such that the liner contacts the
'recording medium and prevents the recording medium from being
rotated and damaged during unuse conditions of the disk cassette
42,

DESCRIPTION OF THE TENTH PREFERRED EMBODIMENT

20 A recording and reproducing apparatus according to a tenth
embodiment of this invention is similar to the recording and
reproducing apparatus of Fig. 38 except for design changes
indicated later. '

First, tracking will be des'cribed. As shown in Fig, 79(a),

25 under ideal conditions, a magnetic head 8 vertically aligns with an

optical head 6. Thus, when the optical head accesses an optical



track radius ro. A positional offset between the optical head and the
magneti c head has a first conponent caused during manufacture 2 0 and
assenbly and a second conponent caused during operation. Positions and
Sizes vary parts by parts or devices to devices, and therefore the offset
conponents can not be uniquely determ ned. go mai ntain the conpatibility,
it is inportant to clarify the correspondéﬁ ‘bet ween the magnetic track
radius and the optical 2 5 track radius. According to a first nmethod, a
reference track is not. provided -1 08- on a nmagnetic surface of a
recordi ng meditwrack/s5 sfengiven aildress) (the-madighietic héed B aseédsesgaol a
magnetic surface, a positional offset is always present between the
magneti ¢ head @mﬁdpohdmg)magxheﬂhed:dad{ a7 atHhef opposite rside ofdde optidal
these conditions, a 5 track with a positional offset is recorded. In the

RS A i it it sy ot ﬁ"ﬁ‘r:bmi‘é'z@
p; Iese’nt . Int W@é%ﬂﬁeﬁ’& %E%%apgbﬁb‘&é&‘ %éél cHRgar fgaclgowgvgr %in

di rect: on o L&%N%Wﬁﬁ#ﬁn&e heetiant of ¥ olset eklptd Lo B
done. agai n_on SRS Bralty Eallge hR%ckntel df e diicdlHa] oAt "&g%BS
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of fset voltage is not app i ed during the tracking. Thus, when an optical
track sanme as himdogds ofium /s dokadditiorg diiringeassetnbly, laspasitﬂn@obrrbraskl ng

is done with respect to a
~ offered to the center of the magnetic head 8. Thus, as shown in Fig.

10 79(b), there occurs a positional offset A/ between the center of the
magnetic head 8 and the center of the optical head actuator 18.

Even when an optical track of a given address is scanned by
the optical head 6, there is a chance that an unrelated magnetic
track is scanned by the magnetic head 8 since a correspondence

15 relation with a magnetic track scanned by the magnetic head 8 is
absent. Specifically, a pitch of magnetic tracks is generally set'-to 50
to 200 pm. A possible maximum offset between the center of the
optical head 6 and the magnetic head 8 is equal to several hundreds
of um. Thus, under bad conditions, there is a chance that the

20 magnetic head 8 travels on a magnetic track neighboring a desired
magnetic track and thereby wrong recording of data is executed.

To prevent such a problem, this invention adopts a method in
which an offset voltage AVo is provided to a tracking control signal
to compensate for the positiona.i offset of the optical hf:ad 6 so that

25 the optical head 6 can accurately face the opposite side of a

reference (currently-scanned) magnetic track 67. According to this



magnetic track same as the magnetic track during the recording so that data
can be recorded and reproduced into and fromthe desired 20 magnetic track.
In the case where the recordi ng nedi um which has been formatted is operated
by another drive and the drive has characteristics such that an offset
equal s zero in the absence of an offset vgl@sge as shown in Fig. 82(a), an
optical track and a magnetic 2 5 track ar f of alignment by an offset

di stance as conpared with the previous recording so that data will be
recorded and reproduced -1 09- into and froma wong magnetic track. In
this inventi odesigh, tdienagnetic heftoBlfid theeopticalcheadi 6 reliably rkathiand
noved so that a reference nmagnetic track will be accessed first as shown in
Fig. 82(a). Thewerticdkalignnieni with wWaeheothdararid dherpesitionis sEdhean of f set
voltage AV is varied so that the optical track 6 will access an opti cal
track 65 contaptical track 65 andetheldnagnetic dgrack 6% arermonethighdy of f set

vol tage AVo is determined. Thereb ation of the correspondence
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obt ai ned by tfe structur
by referring to the address of a currently-scanned optical track.

10 In the case where an offset voltage AVo is applied as shown in
Fig. 80(b), the offset of the optical head 6 is corrected so that the
magnetic head 8 can access a desired magnetic track 67 by
accessing the address of a currently-scanned optical track 68.

A description will now be given of calculation of a desired

15 value of the offset voltage AVo. According to the standards for a CD
or an MD (a mini-disk), a maximum possible offset of an optical
track 65 is 200 um. A pitch of magnetic tracks 67 corresponds to
2DD and is thus equal to 200 um in the case of a 135-TPI class.
Thus, if no countermeasure is provided, it is generally difficult to

20 access a desired niagnetic track 67 by referring the address of an
optical track 65 at the opposite side thereof.

As shown in Fig. 81(a), there occurs an offset Arn between a
pre-mastered optical track 65PM and a locus 65T of | the optical
head 6 free from servo control.- Here, in the case where a traverse

25 is held fixed and the optical head 6 is subjected to tracking servo
control, the offset of the optical track causes a tracking error signal



havi ng no position sensor for the lens of the optical head 6, there is an
advant age such that the nunber of parts can be reduced. 2 0 Next, a
description will be given of a second nethod in which a reference track is
previ ously recorded on a nmagnetic recording surface. As shown in Fig. 83,
during the fabrication of a disk, one mag Si%c track 67 is provided which
records an enbedded servo track. Wth re§3 “to this servo magnetic track
67s, as shown in 2 5 the left-hand part of Fig. 83, tw magnetic tracks
are recorded while they are partially overlapped. Carriers of frequencies:
fa and fb sﬁéﬁ;nagnoﬁgpgig@g 8I(B}he twwo nagnetic tracks respectively.
When the magnetic head 8 execufes tracking on the center of the servo
magnetic track durimghehecasecwhetecn opticabd¢raek) siddrdss isfreadpoat wrll is
signals of the frequencies fa and fb are equal to each 5 other. Wen the
tracki ng devi seteasimweference rpoint vher =09, the tracking sidjmsl isonade
frequency fa is greater. On the other hand, when the tracking devi ates

outwardly frogquabtear-am hynthe offset asldgiﬁathm smaller thanrr designed
greater hus traverse is_noved s at net ic head 8 can b
poSi t i onagl E"@ﬁ?‘r‘%glr@@"d? m,:On ghe Fq'éﬁné &@SCAWBEBGW opdic
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metal, and In the case where the track pitch is equal to 100-200 pm and
10 the offset of the optical track is equal to +200 p.ni, the tracking

radius tends to deviate from a desired radius if tracking servo
control is absent. |
As shown in Fig. 81(b), the error is minimized when 6=90°
and 0=270°. Accordingly, the address of an optical track 65PM
15 which occurs when 6=900° or 6=2700° is used as a reference and the
position of the center of an optical track is determined on the basis
of the reference, and thereby the radius rn of an n-th track
corresponding to a setting value is determined.
As made clear from.' Fig. 81(b), Arn=0 when 6=900 and
20 ©=2700, and a standard (reference) tracking radius rn is
determined. The posiﬂoﬁs of =900 and 8=2709 are determined by
referring to the tracking error signal. The address of an optical
track 65 in a position on a line of extension of these angles is used,
and the optical head is subjectéd to tracking control with respect to
25 this optical track address 65s. Thereby, there is provided an

advantage such that a standard (reference) tracking radius rn is



is formed by nol ding. Thereby, there is an advantage such that the slider
41 | ess damages a magnetic recording layer 3. 2 0 As shown in Figs.
85(a) and 85(b), when the magnetic recording is not executed, a slider
actuator inclines the slider 41 so that the magnetic head 8 is separated
fromthe magnetic recording |layer 3 and a q?gt of an edge of the slider 41
I s brought into contact therewith. 2 5 -1072as shown in Fig. 85(b), only
when the magnetic recording is executed, the actuator inclines the slider
into parallel with the magneti c recording |layer so that the nagnetic
head 8 noves pBifinednaAd imdré adcieat@ @raditing 16 Thel MAGnRYRY héadTisus, the
magnetic recording is possible. In this casé, there is an advantage such

t hat wear of éhsbleiinét sholddbeéSnoted ithat ¢heosstichl tragkuaddeess i on of 5
magneti c recordi ng. DESCRI PTI ON OF THE ELEVENTH PREFERRED EMBODI MENT A
recordi ng andinfopmation ig repprded on adirstdiragktaf amegeetict traekb6d@i oreat of
this invention is simlar to the recording and reproduci ng apparatus of
Fig. 38 exceplTOGtrapdsi gn changes 1 0 indicated |ater. The el eventh

enbodi man%5 uses a non- tracklgg system in whjch trgaqli(l ng servo control S
not execuPed on a Hhdhetcasenabthe fa an M2 de mizmberof pieces of
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block in a given ‘order number in an address 1 corresponds to.

10 Thereby, for example, an angular resolution in unit of degree can be
obtained. Thus, by executing management in unit of block, it is
possible to obtain optical address information of an arbitrary radius
and an arbitrary angle. A table representing the correspondence
between optical address information and a magnetic track number

15 will be referred to as an address correspondence table.

Next, a description will be given of methods of providing the
correspondence between a magnetic track radius rm and an optical
track radius ro. A positional offset between the optical head and the
magnetic head has a first component caused during manufacture

20 and assembly and a second component caused during operation.
Positions and sizes vary parts by parts or devices to devices, and
therefore the offset components can not be uniquely determined.
To maintain the compatibility, it is important to clarify the
correspondence between the mégnetic track radius and the optical

25 | track radius.

According to a first method, a reference track is not provided



are as TH=1.5~2.0Tp. Thus, in the case of recording on an n-th 20 track,
recording is also done on a region of an (n+l)-th track in an overl apped
manner. The overl apped portion is subjected to overwiting record during
the recording on the (n+l)-th track, and therefore a recording track is

formed which has a width corresponding to the width Tp. 2 5 As shown
in Fig. 89, recording is done while the tdW®@&eads, that is, the A head 8a
and the B head 8b, which have the different -11 2- azinuth angles are

changed at [err] and data is overwitten thereby alternately in a spiral

tsﬂgpﬁéagh\lljmsat 'ﬁsﬁ%\ce Etra ofé;k‘;e ir?gﬁgdtrac S 67% an ng dif l'alrg]tthan

azimuth angl epo@)! @i tﬂetmrﬁl oPhg; §ﬁﬂdceb@£ pesitiénarks is
absent during the reproduction. own |n ig. 90, guard bands 325 are

provi ded bet veffsetnis ghvays @geééﬂtbe@ween&hvﬁxagrwd headi 8denmd thent
recordi ng and reproduction can be done on each of the track groups. 1 0

As shown in FopticallheddtB. df thesforniatting issdonesuntiendhase ddndidionhsi2ai s
conposed of a plurality of blocks 327, and one track group is set by

conbi ni ngba praek with af positional affsetdsbrecordeds In shereasejudheret ween track
groups so that rewiting can be done in unit of trackdqrou A plurality of
bl ocks whi ch IESRFENE reproduction arg done prca Sagne diskdy a,same ess 329,

oceurs uri nilitie PAeS I8 AG BRIDICROAIE BBsediaonSSigsinl OflRSt GRITRYS (o
desi gnat ed adﬁjr ess tl s fed to an

In the case where tracking is moved to a given track, a

10 traverse is required to be moved always in a same direction, for
example, a direction from an inside toward an outside, in view of
the fact that an actuator for the traverse has a backlash. In the case
where tracking is done again on an q—th track, an offset distance is
present between the magnetic track 8 and the optical head 6 as

15 shown in Fig. 79(b) if an offset voltage is not applied during the
tfacking. Thus, when an qptiéal track same as the optical track
during the recording is accessed, tracking is done with respect to a
magnetic track same as the magnetic track during the recording so
that data can be recorded and reproduced into and from the desired

20 magnetic track.

In the case where the recording medium which has been
formatted is operated by another drive and the drive has
characteristics such that an offset equals zero in the absence of an
offset voltage as shown in Fig. éZ(a), an optical track and a magnetic

25 track are out of alignment by an offset distance as compared with

the previous recording so that data will be recorded and reproduced



input circuit 21. In the eleventh enbodinent, data is rewitten 2 0 while a
track group 326 of Fig. 91 is used as a unit. Thus, sinmultaneous recording
is done with respect to a plurality of tracks. Since track groups 326 are
separated by guard bands 325 as shown in Fig. 90, an adverse influence on
other track groups is prevented even if QQq%égcording and reproduction is

done in this unit. 2 5 In the case where the input data contains only
information of a part of a plurality of tracks, the data is insufficient
and t hus -113- rewiting can not be done on the whole of one track group

326. Accor di ndhto and fitem caygrong magnetienrack. an n-th track group, _
reproduction is previqusly done on the n-th track group and all the data is
stored into a buffdp thigdnyentiop: tg remena suched R3@blsRg thediraverse 0. The

data is t itted to the | ircyit 2 dd datg_duri
the wri ting.  HRptieled Aotk mathd s tah A releseRes PASDE o ACK MBS & |~

| aced by the | . i t equal o th
dir oss rof at ARES SR A3 B okl i, FECea(els Trtenr Bl /Ry BRR whibehi S
nput_datas 1 tfle travedd id ARedohA Gfsdt\oifadd AV ROYaliEQ o BEED MO GHlcOU d

be witten is transmtte e Input ciftcuit 21 to a magnetic recording

circuit 29 andrack ®eHlladcsesbyat optital aracly 65 cedtdinddd a 28féréngeparating
circuit 333 generates data for the A head 8a and data for the B head 8b. 1

5 As shoaddres&isignal ( As, a resaltdilng offset yoktagatAVEi8aletesminad. by t he
A head 8a at t=tl. At t=t2 where a disk is rotated through [err], recording
B track data Fisrebys theneelationhefl Bhecosrespongence bsgween: Brey optigalg

signal for t h%g&g nag'xed ?ﬁtemx’%%&nteg% téack is provided similar to the drive which
10 has executed the previoﬁs formatting. |
The offset voltage AVo is continuously applied to the actuator-
for the opticai head 6. Thereby, a simple structure can produce an
advantage such that all the magnetic tracks and the optical tracks
correspond to each other with an accuracy of several um to several

15 tens of um. Thus, by applying the offset voltage, it is possible to
automatically access a given magnetic track when a given opticél
track is accessed. Since this advantage is obtained by the structure
having no position sensor for the lens of the optical head 6, there is
an advantage such that the number of parts can be reduced.

20 Next, a description will be given of a second method in which
a reference track is previously recorded on a magnetic recording
surface. As shown in Fig. 83, during the fabrication of a disk, one

- magnetic track 67 is provided which records an embedded servo
track. With respect to this serv.o magnetic track 67s, as shown in

25 the left-hand part of Fig. 83, two magnetic tracks are recorded
while they are partially overlépped. Carriers of frequencies fa and fb



head and the B head, a rotation signal for a disk notor 17 is used or 2 O
[err]-revolution is detected by using optical address information from an
optical reproducing circuit 38. The timng signal is transmtted froma

di sk rotation angle detecting portion 335 to the nagnetic recording circuit
29. An end of each track data 328 is prodef@ wi th a non-signal part 337,
and a signal guard band results 2 5 which 'prevents A track data 328a and B
track data 328b from overl appi ng. -114- The guard bands are present on
the disk. To prevent data from being recorded on a track group 326 adj acent
to a desired araecaidat othithe vl Rgagastecdravks respeativeband 325, it is
necessary to accurately set a record starting radius and a record 5 ending
radi us. This i nvenWhen depmagnetist heddi 8 exeicaies toacleingphi tiad ceddeessf i s
used as a reference point and a pernmanent absolute radius is attained. In
Fig. 87, an othe sefrvaduagesticstrackdderingothe repopductionhdhe magnitutes
optical reproducing circuit 38. The nethod of optical head 1 0 _ offset
correction wﬁmpdeSMSiqfetm/\frsquﬁ@ptq%f&mdofhagg.ewlasq egohpb) ,

82(a), ang 82(h) is_used to increase_an accuracy, According to the sane

met hod, aR of¢Hiar. cyherithe-trasking deviatascinwatdly fomtheseentsr. ithey an
ff 1 ti tit 336. T of f 1 ti t o d
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that the magnetic head 8 can be positionally controlled at the
10 center of the track. |
| Although the provision of the servo magnetic track causes a
slight increase in the cost of a recording medium, there is an
advantage such that the offset voltage AVo can be more accurately
calculated in connection with Fig. 80(a). In addition, eccentricity

15 information of an optical track can be more accurately determined.

As shown in Figs. 84(a) and 84(b), a slider 41 of the magnetic
head 8 is made of soft material such as teflon other than metal, and
is formed by molding. Thereby, there is an advantage such that the
slider 41 less damages a inagnetic recording layer 3.

20 As shown in Figs. 85(a) and 85(b), when the magnetic
recording is not executed, a slider actuator inclines the slider 41 so
that the magnetic head 8 is separated from the magnetic recording
layer 3 and a part of an edge of the slider 41 is brought into contact

- therewith. -
25 As shown in Fig. 85(b), only when the magnetic recording is

executed, the actuator inclines the slider into parallel with the



of the optical track is referred to, and tracking can be accurately 2 0O
executed on a magnetic track 67. According to the exanple where the
recording is done by alternately using the two magneti c heads 8a and 8b
whi ch have the different azinmuth angles, the recording tine tends to be
| ong. As shown in Fig. 88(c), the radial pﬁ?itions of two heads are 2 5
offset by Tp. In addition, A track data an I!i'track data are sinultaneously
outputted and transmtted fromthe separating -11 5- circuit 333 of Fig.
87, and the traverse is fed or noved at a pitch twice Tp every round.
Thereby, as sheagneétic regordiiglayerese tHab dhemeagdictichikadr 8uRovas ko
executed in a tine half the tinme of the above-nentioned case, and there is
an advant age eantacthwttthitbeemaghetiveeecording dayer Gan Tiausiotise mhaghbtis way,
the input data is recorded on the tracks in a spiral shape. An exanpl e of
speci fi c desi pegarglinglis passible. dbe dhivhease,Rtharei is ahadvantagessuch fset
of an optical track is [err], the offset 1 O <correcting arrangenent
renoves adver %€azfefcthe spagnetiohend Sceanhe reduced shiring| unexegwtianrefige
of a chucking offset anmount, which equals [err]. An offset of the rotational
shaft of 2 nofABREMCFEQIHRE] to within a range corresponding to [err]

R R T e
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w1 now be gepkRnth émdodifferiosf thls M¥édtion is similar to the recording
and reproducing apparatus of Fig. 38 except for design changes

10 indicated later. The eleventh embodiment uses a non-tracking
system in which tracking servo control is not executed on a
magnetic head. The eleventh embodiment includes a recording
circuit such as shown in Fig, 87. .‘

As shown in Figs. 88(a) and 88(b), recording is done by using

15 two magnetic heads 8a and 8b, that is, an A head 8a and a B head
8b, which have different azimuth angles respectively. As shown in
Fig. 88(b), the track pitch Tp of a magnetic track 67 and a head
width TH have a relation as Tp<TH<2Tp. Normally used conditions
are as TH=1.5~2.0Tp. Thus, in the case of recording on an n-th

20 track, récording is also done on a region of an (n+1)-th track in an
overlapped manner. The overlapped portion is .subjected to
overwriting record during the récording on the (n+1)-th track, and
therefore a recording traék is formed which has a width
corresponding to the width Tp.. _

25 As shown in Fig. 89, recording is done while the two heads,

| that is, the A head 8a and the B head 8b, which have the different



occurs in the case of spiral recording. Wth reference to Fig. 89, a 2 0
record starting point optical address 320a and a record endi ng poi nt
optical address 320e are set as reference points. In the design of Fig. 89,
it is good that while the disk is rotated four tines, the traverse is
driven at an equal pitch fromthe startingk@gtnt to the ending point. This
I nvention adopts a structure in which a 2 rotati onal notor rotates a
screw and thereby feeds or noves the traverse. Rotation pulses fromthe
rotational notor can be obtained. -1 16- As shown in Fig. 97, the
traverse i s nammutivangles srachangeddtr@=0p)winchdatalds eyergritten shereby
endi ng point optical address 320e. During this period, the rotation nunber
no of a traverdteately Jearspizalghaps.cdhus e shawnyin Figs88othe dormeds

[ , S | l.er 10 lL.eul ' d

cor T espond ng FBCKVIRY 1p 16 shnUeE (Bn i nBah Rl B8, RRRES 4 pracks

cor respond n _ f V8 oy
nunber) . The et BhEEEEE ST eI e hnfld] ARBIGP EREmaR B0,

pitch. At she @pth gthénecrodSaill Bétween &bt RES&HT aubfigitBe! | es near the
1 0 ending point optical address 320e, passing over the guard band and

reachi ng the sfeprbdaetipgl. NAsatioven lindfigl @5 R2d bands 825 abe rprogidédck
group can be prevented. It is sufficient that nmeasuring the rotational
speed of the thetweaesengighhkoningtrack groupsed26nandetivhs indepdndentar e
changed. This information may be recorded on a 1 5 disk. By doing traverse
control whil e FESOREING anderepreductione canrbe flomst pr fach gt khejtrark possibl e
to execute snoother and nore accurate feed of the traverse. Fig. 96 shows
desi gni ng whi &O4PS8s coaxial tracks. In this

10 As shown in Fig. 91, data of respective tracks such as Al, Bl,
and A2 is composed of a plurality of blocks 327, and one track group
is set by combining a plurality of tracks. Guard bands 325 are
provided between track groups so that rewriting can be done in unit
of track group. A plurality of blocks which compose one track have

15 a sync signal 328, an address 329, a parity 330, data 331, and an
error detection signal 332. .

Operation which occurs during the recording will now be
described. Input data related to a designated address is fed to an
input circuit 21. In the eleventh embodiment, data is rewritten

20 while a track group 326 of Fig. 91 is used as a unit. Thus,
simultaneous recording is done with respect to a plurality of tracks.
Since track groups 326 are separated by guard bands 325 as shown
in Fig. 90, an adverse influence on other track groups is prevented
even if the recording and re_pro&uction is done in this unit.

25 In the case where the input data contains only information of a

part of a plurality of tracks, the data is insufficient and thus



case, during the recording on respective tracks, the traverse is 2 0 noved
each tinme so that six points corresponding to optical addresses 320a, 320b,
320c, 320d, 320e, and 320f will be accessed by the optical head. Thereby,
cylindrical tracks are fornmed. In the presence of a non-address regi on 346
whi ch does not have an optical address and ﬁ signal, access by referring to
the 2 5 optical address can not be execut®H3-In this case, with respect to
an optical address region 347, a reference radius and a di sk rotational
-117- reference angle are determned,- and the |ine nunber of an optical
track is coun e lcaky | \ ' {4

position even}?ﬂrvﬁggnon-g g?gggbggdﬁgghgggﬁsgfgg?ggﬁﬁ?¥§§g%&?gb§gs.

i ndi cating thackof@rphyban the’ €ase Gf?éﬁﬁt_ﬁl%)@h aal na«dﬂmogebﬁp? 5 for
respective tracks is made and is witten into a magnetic TOC regi on 348,
anot her dri vereprocaction is previcuslyedore ion theakth irackegrioup endalictlie ng
access by referring to the line nunber is | ess accurate 1 n absolute

posi tion t handabe iseitboed intomg buffeopnenwiryaddrofsa maguetic repradiringus
thereover in that an access speed is 1 0 higher. It is preferable to use
the two m& ho@ircutt 3. t Hhesdataisotransanitted to dhecinprtcebreuit 21iasgsvd to

adopt the nethqd which uses counting the |ine nunber during the

B o e e Be e T el ve.
The of " e obid 1 bBE e, Aagas ifiyenlaad B the B Bats” Thomilstedte. 1) (o
rom- U1 acki g, Baka B alietest chiG1 38R’ addbES el iBE 1o KR BB feln
type but the Bof Blrdefiihdr) Wt rghck MMeCHRG data.

10 All the data of the n-th track group 326n which should be

written is transmitted from the input circuit 21 to a magnetic
recording circuit 29 and is modulated by a modulating circuit 334,
and a separating circuit 333 generates data for the A head 8a and
data for the B head 8b.

15 As shown in Fig. 92(a), recording A track data 328al is done
by the A head 8a at t=t1. At t=t2 where a disk is rotated through
36009, recording B track data 328b1 is done by the B head 8b.

With respect to a timing signal for the change between the A
head and the B head, a rotation signal for a disk motor 17 is used or

20 3600°-revolution is detected by using optical address information
from an optical reproducing circuit 38. The timing signal is
transmitted from a disk rotation angle detecting portion 335 to the
magnetic recording circuit 29. An end of each track data 328 is
provided with a non-signal part ;337, and a signal guard band results

25 which prevents A track data 328a and B track data 328b from

| overlapping. |



data of a high density type. 2 0 To attain the conmpatibility, a
conpati ble track is provided during the recording by using the high density
type. In addition, as shown in Fig. 99, the recording is done at a track
pitch equal to Tpo. Thereby, the normal density type can reproduce the
recorded data. In the case where data on aahﬁptical surface is divided into

25 three prograns 65a, 65b, and 65c as sho "n Fig. 100, regions for

magneti c recorded data to be saved are set in nmagnetic tracks 67a, -11
8- 67b, and 67c extending on the surface. Thus, there is an advantage such

that the di spl acenge ?ﬁafﬂ%éﬂ@d%é@ﬂe%eﬁﬂ%ﬂ thedisk. 3136‘iﬁ‘févéhﬁ‘ﬁdt§. short.
Next, a description wll be given of the reproduction 5 principle. Fig. 93

shows a repr oﬁtmhrigeﬁg:récurd@ﬂbhmamgrmg 36 adjacesitciong desite@n of
Fig. 93 is approximately simlar to that of Fig. 87 except for a magnetic
repr oduci ng ptradkogreap whilstheingepasssicovenatguardbahtl S82andtiiss a
reproduci ng instruction and a magnetic track nunber accessing instruction
to a 1 0 travBeeessant tylacenrady set a necord gtanting sadingyang7a negerdagneti c
head accurﬁt el y accesses a target nmagnetic track nunber. As shown in Fig.
89, trackithg FBAiREIagius. ‘Haiscnvention adepts acmethed iy which agiven shape,
and both the output sj nalsi of the A head 8a and the head 8b are
o il aneous! GPHRALARR s Usesl Bera Telegence Halub AN A REHANSE 30. The
i nput signal s_a4ar nplified b ead anplifiers 340a and 340b respectively,
bei ng subj ect @gsggﬂﬁé‘rﬁéﬂﬁﬁ i%‘?qﬁ‘ﬁgdermdul ators 34la and 341b and being
subjected to error gRRGK g%  bBkicAl adarl8E td P85d BifPb§'tte optical head 6
and the optical reproducing circuit 38. The method of optical head
10 offset correction which has been described with reference to Figs.
80(a), 80(b), 82(a), and 82(b) is used to increase an accuracy.
According to the same method, an offset corrective ainount is
calculated, and is stored into an offset corrective quantity memory
336. The offset corrective amount is read out therefrom when
15 needed. Under conditions where an optical head drive circuit 25
offers an offset to the optical head 6, a traverse actuator 23a is
driven by a traverse moving circuit 24a while an optical address is
referred to, and a traverse is moved. In this way, an optical address
of the optical track is referred to, and tracking can be accurately
20 executed on a magnetic track 67. According to the example where
the recording is done by alternately using the two magnetic heads
8a and 8b which have the different azimuth angles, the recording
time tends to be long.
As shown in Fig. 88(c), the radial positions of two heads are
25 offset by Tp. In addition, A track data and B track data are

simultaneously outputted and transmitted from the separating



342b to derive correct data. The correct data signals are fed to AND 2 0
circuits 344a and 344b. Data separating portions execute the separation
bet ween addresses and data. Only data free fromerrors is transmtted to
the buffer menory 34 via the AND circuits 344a and 344b, and respective

pi eces of the data are stored into respecgié addresses. The data is
outputted fromthe nenory 34 in 25 respon 0 a reading clock signal from
the systemcontroller 10. Wen the buffer nmenory 34 reaches given
conditions close to -11 9- overflow conditions, an overflow signal is
transmitted tocirbeits$88ecofi Eignt87ldmd the tzaversiecissfedt ermaxad ak laspitbh
outputs an instruction to the traverse_controller to _reduce the traverse
feed width. AltvEcealpeseyy nomndyy kharebgnesoshewniin Fig 93y reeerdipged of

over f1 ow i 5. prebeie Fadin rai CEELBRIBICURHS A mBERE SALE Che imepLthea by
h h ' . i sl : ' ' ' d h
Syst em cont rol FEpVehERORRY et B ufRe eI 4 aydgfaet BubhiRpthlder© 11
instructioguﬁ iosrge%%%%ﬁﬁngo&ﬁ%e a'bﬁgyit 24a to reduce the track pitch. As

aresult, e reproduction, the track pitch is reduced fromthe

normal value Tp to B 8 whi2iRe iAPAt HatdAsSecbiddd bt tidis a1 acspirhl

address is reproduced 1.5 tinmes, double, and three tinmes. Thus, the ‘error
rate is | ower eshape.5 In the case where all data in an (n+l)-th track

gathers before all data in an n-th track gathers in the buffer nmenory 34,
there is a chance tAntexareplael specifie designingawill new bet describpdodBred. | n

this case, the systemconiroller 10 oufputs a reverse direction
in t\fhe case where an offset ofI gn optical track is +200 um, the offset

10 correcting arrangement removes adverse affection of the offset and
the offset falls into a range of a chucking offset amount which equals
+25 pm. An offset of the rotational shaft of a motor can be limited to
within a range corresponding to + several pm. In this case, by
setting the guard band width equal to 50 um or more, a track can be

15 recorded which has a width of an error within + several um. Thus,
there is an advantage such that a large amount of data can be :
recorded by the non-tracking system. |

A description will now be given of traverse control which
occurs in the case of spiral recording. With reference to Fig. 89, a

20 record starting point optical address 320a and a record ending
point optical address 320e are set as reference points. In the
design of Fig. 89, it is good that while the disk is rotated four times,
the traverse is driven at an equal pitch from the starting point to
the ending point. This inventiox-l adopts a structure in which a

25 rotational motor rotates a screw and thereby feeds or moves the

traverse. Rotation pulses from the rotational motor can be obtained.



traverse instruction to the traverse controller to return the traverse 2 0
i nwardly. Then, the n-th track is subjected to the reproduci ng process. As
a result, the data of the n-th track can be reproduced. In this way, there
i s an advantage such that data can be surely reproduced w thout increasing
the error rate. A description will now be gL en of operation of reproducing
2 5information froma disk with non-trac'l?i 'é.‘ As shown in Fig. 94, data is
recorded on a disk, and the data includes data 345a, 345b, -1 20- 34b5c,
and 345d in an Atrack. In addition, data Bl, B2, B3, and B4 in a B track
are al so recorded. Afhshowirein &igofictheirawrssdsuneded\frommethie is¢artinghe
data in the B track can not be reé)roduced due to a discrepancy in azinmuth
angle. 5 paist apticali addiesst320@a tadder epdingh poinfeoptical ia.dydnsss B20eck
will be omtted. In the case where the recorged datg 345 in tae.A track is
reproduced by IPweing Husdperiod, the rotatinn nimber po.ckaAverSe HElVedgeang t he

ding, the_loci of the.. k. 1aci 349 49b, 349c, d
3390 since t naranpesHreds mubpE e AHER A9vates o Ao KBy stR he ai sk
The head wdt [ : ' 100, d
t hgr efegr eV%aI &gyﬁcﬁﬁ?}r g?kéallc&)ﬁ?%tgtéﬁa Lﬂﬁgﬂéggﬁég%ﬁ?ggﬁﬁ%’%@ rggiﬁ)ér gg)tfcﬁonan
process. The R, .rs?C”I‘hieSsy(}%mSE@hﬁ‘éll%P' 1@0ﬁt¢§f§ 8 Usist A6 R F85 §'°taﬁn§e d

Accordi ngly, reproduced “data free fromerro ~anong signal s reprodu
fromthe 1 5 thespaskirse diivecgedroat th éd(retatioanamibed)eattheepr oduced

data 350a, 350b, 350c, 350d, and 350e. The data are sequentially
transmtted tonageetofliead ezaoutes3data récarding withdameaecnrate dirack pitchyi ven
di sk addr esse%.t E‘Tg Sehdt grg ﬂglg tfgcgltdiilg,e sgrfgep%ﬁé irggg;tlégg khsead 8 lies near the
10 ending point optical address 320e, passing over the guard band and
reaching the starting point optical address 320x of a neighboring
track group can be prevented. It is sufficient that measuring the
rotational speed of the traverse drive gear is executed once each
time disks are changed. This information may be recorded on a
15 disk. By doing traverse control while counting the line number of
an optical track, it is possible to execute smoother and more |
accurate feed of the traverse.
Fig. 96 shows designing which uses coaxial tracks. In this
case, during the recording on respective tracks, the fraverse is
20 moved each time so that six points corresponding to optical
addresses 320a, 320b, 320c, 320d, 320e, and 320f will be accessed
by the optical head. Thereby, cylindrical tracks are formed.
In the presence of a non-addreés region 346 which does not
have an optical address and a signal, access by referring to the

25 optical address can not be executed. In this case, with respect to an

optical address region 347, a reference radius and a disk rotational



are fully reproduced as nenory data 351a and 351b. In this way, 20 the
data of the A track with non-tracking is reproduced. The data of the B
track is simlarly reproduced. As previously described, in the eleventh
enbodi ment, the recording and reproduction can be done with a small track
pitch even in the absence of tracking servP ntrol of the magnetic head. 2
5 Thus, there is an advantage such that a'mriory of a large capacity can
be realized by a sinple structure. Since the traverse control is -1 21 -
done by using the addresses on-the optical surface, a | ow accuracy of feed

of the traver geferghte casglengreadeidipiinek @d theoBhei NAntbém el 3in Gptaedli on
can be omtted. In the case of a non-tracking system the accuracy of

tracki ng basi teddly islepeamtedorTherelsys crackingtan bealonmgoh adgivenrrelativenal
motor. Generally, a high accuracy of the bearing of the rotational notor
can be real i zposition eveoin ¢hetnon+address aegian 346.VPragided dhaitra sable
cartridge, the recording wavel ength can be equal to 1 [err] or |less so that
a recording cipdicatingthe line nuwmbess fFenprefirange opticakbaddresspaing® ROV
a print layer_.and a rOteCtiq\i‘;’i{%q%@. ayer_are fornmed on a magnetic | ayer as

will be déscridelespective fra e andiin yrikdoR iBtgth maghets kPG equal
obt ai ned accor g PA% HEMER LS ShohroRie AolASEREmAGRRLCATESRackRS of
System a1 etfid e bdByERE Aot Brd%ielal e the AR BREREL 4 1ess

Wi L6 a convert ParAein BhBNI BOdHRD PRah AT et ol Aot B Rl "\ or
an M> ROMi's Hg@ded$ ahd'i§-advantageous thereover in that an access speed is

10 higher. It is preferable to use the two methods. ‘From the
standpoint of high-speed access, it is good to adopt the method
which uses counting the line number during the reproduction.

Drives are of a high density type and a normal density type. The
high density type has a head width TH which equals 1/2 to 1/3 of

15 that of the normal density type. In addition, its track pitch equals
1/2 to 1/3 of the track pitch Tpo of the normal density type. In the
case of non-tracking, the high density type can reproduce data of a
normal density type but the normal density type can not reproduce
data of a high density type.

20 To attain the compatibility, a compatible track is provided
during the recording by using the high density type. In addition, as
shown in Fig. 99, the recording is done at a track pitch equal to
Tpo. Thereby, the normal density type can reproduce the recorded
data. In the case where data or-x an optical surface is divided into

25 three programs 65a, 65b, and 65c as shown in Fig. 100, regioxis for

magnetic recorded data to be saved are set in magnetic tracks 67a,



DESCRI PTI ON OF THE TWELFTH PREFERRED EMBODI MENT 2 0 A recording and
repr oduci ng apparatus according to a twelfth enbodi nent of this invention
is simlar to the recording and reproduci ng apparatus of Fig. 87 except for
desi gn changes indicated |ater. The twel fth enbodi nent uses a recording
mediumin which a magnetic recording | ayer th formed on the back side of a
2 5 ROMdisk without a cartridge such as a "ROM As shown in Fig. 101,
the recording layer 2 includes a -122- transparent layer 5, an optical
recording layer 4, a magnetic recording layer 3, and a print |ayer 43
arranged sequerb), lnd 67 ExteniriiAglon the tniifyes.d THusCthiere. isTae ddvdiitaigayer
43 has a print area 44. A label of a CDtitle or letters 45 are printed on
the print aresuth that thedidplatenrertoofethe (raveyséd ¢s mmall dand @ hkeegs i nt
area 44. The protective layer 50 is nade of hard material having a Mbhs
scal e of 5 ortimeds shonthe case of a recording nedi um such as a CD or a CD
ROM which is not provided with a cartridge and which has a single optical
recordi ng surface, Nexd, gr descriptionwill doe igiven ofi theireprodwctiedr oxi mat el y

t he whol e of the opposite surface. As shown in Fig. 102, in the case of an

LD, LD ROM oPrindiBle FilgcH3Hshews g reproduging 9t dherapRaratuse print
44 i i ded at, a.cent ' t t ad

nfTuence on LHE TRRTGHCIRE Reshian Of FErRrtls ARpEPHEtely Sy t that

d i bed with . th ' th

recor di ng medPLRETRS PRty oty A TEARe e R et o s

foll . As sh e Fi i = b

plate) 47 is prepal SFuArgrorehl cBrihdler'sl Sankpisy HBfoddeme @ Dase
instruction and a magnetic track number accessing instruction to a

10 traverse controller 338. As in the design of Fig. 87, the magnetic
: head accurately accesses a target magnétic track number.

As shown in Fig. 89, tracking is done with respect to a
magnetic track 67 in a spiral shape, and both the output signals of
the A head 8a and the B head 8b are simultaneously inputted into

15 the magnetic reproducing portion 30. The input signals are
amplified by head amplifiers 340a and 340b respectively, being
subjected to demodulation by demodulators 341a and 341b and
being subjected to error check by error check portions 342a and
342b to derive correct data. The correct data signals are fed to AND

20 circuits 344a and 344b. Data separating portions execute the
separation between addresses and data. Only data free from errors
is transmitted to the buffer memory 34 via the AND circuits 344a
and 344b, and respective pieces of the data are stored into
respective addresses. The data.is outputted from the memory 34 in

25 response to a reading clock signal from the system controller 10.

When the buffer memory 34 reaches given conditions close to



46. At a step nunmber P=2, an optical reflecting film48 nmade of 2 0
suitable material such as alum numis forned by vapor deposition or
sputtering. At a step nunber P3, suitable magnetic material such as barium
ferrite having a magnetic coercive force Hc of 1, 750 or 2,750 is directly
applied, and thereby a nagnetic recording lf er 325 is forned. It may be
good that the magnetic material is applié& “"a base filmand the base film
with the magnetic material is -1 23- transported together with a bondi ng
| ayer to forma magnetic recording |ayer 3. The recording nmediumof this

enbodi ment i sop@flaw Watdieidrdy s oveiflowdsignal U§ trahshfitieel 65 thkeysystens e
magnetic material having a high magnetic coercive force Hc to protect 5

recorded dat acéntroller bQtadahensystetni cohtrilibrgtOanatpastsban ihstracton v a
magnet. It has been experinentally. confirnmed through a field test that a
damage to recthelddaverse centiodlent tovneduce theptraverse deediwidtihedi um

I ncl udi ng a magnetic recording material having a magnetic coercive force Hc
of 1,750 Ce tAlternatively.i the sygtemdeontrollen ay dawer rthe speedcefnthei ons.
As under stood from Fi % 121, only a magnetic field of 1,000 to 1,200 uss
i s presen® i nmPtRB hatoHsiceTHg reproduction drangmisaiomEgifat S ackstilte

force Hc of magnetic /material, for the nagnetic recording layer 3 is set to
1,200 Ce or nﬁ\g%‘%‘?‘ﬁ IspPTeYeH&S nent, by using the material having a 1 5

et o coorcl v 9168 Bt iirCTnd mlRber ot SRRl ReT L o P o
ROt ™ Ak ] SHEh Vi, 0 o SR R T 1
system controller 10 and the system controller 10 outputs an
10 instruction to a traverse control circuit 24a to reduce the track
pitch. As a result, during the reproduction, the track pitch is
reduced from the normal value Tp to 2/3Tp, 1/2Tp, and 1/3Tp so
that the data of an equal address is reproduced 1.5 times, double,
and three times. Thus, the error rate is lowered. |
15 In the case where all data in an (n+1)-th track gathers before
all data in an n-th track gathers in the buffer memory 34, there is a
chance that the data of the n-th track can not be reproduced. In
this case, the system controller 10 outputs a reverse direction
traverse instruction to the traverse controller to return the traverse
20 inwardly. Then, the n-th track is subjected to the reproducing
process. As a result, the data of the n-th track can be reproduced.
| In this way, there is an advantage such that data can be surely
reproduced without increasing the error rate.
A description will now be. given of operation of reproducing
25 information from a disk with non-tracking. As shown in Fig. 94,
. data is recorded on a disk, and the data includes data 345a, 345D,



recordi ng can be enhanced. The material of bariumferrite is 2 0

I nexpensive, and is formed by a cheap application step. In addition, the
material of bariumferrite naturally exhibits randomorientation so that a
random zing step is unnecessary. Thus, the material of bariumferrite is
suited to a partial RAM di sk of a CD ROVIt%Bf) whi ch generally requires

| ow- cost nmass production. In this case, 7 Rhe magnetic material is
processed into a disk. Since recording and reproduction are done along a
circunferential direction, recording -1 24- characteristics are | owered
i f the magnet i 345wt and 845t amgAdirack.orlneadditionn datadByj B2 BBy antdiB4 such
as a magnetic card or a magnetic tape. To prevent the occurrence of such
ori entation irinaadd sackiiarealse recardedynWhensthenreprodatotion ik iexecuted
random zer 5 _applies, nmagnetic, fiel d&gﬁ: n varjous directions before applied

magneti c mat erPathed Bead, the datainothg B Hask cangotibe repraduced,dugaka um

ferrite, there i,s an advagtBa sur?]hh that a random zing step can be omtted.
In the case of2 SPEHAISYY %u B&6: st andar ds require that the title

dth t ent f i < 0. ' . I I
and Lhe cogtents ofed: SULREHNY & Beechiuoft 1AL S 5P P koo © °
addition,. it i5e pheRIELIA tHeabade GHE ﬂi@?é&frlﬂﬁﬁ déeteaOBletﬁ'gthe Avkgekhe

appear ance beautiful to increase the product val ue. nerally, the nagnetic

materi al has dshieprodaeedrbyothe Ahasd 8pwath of tracktapitcholso equddl ttoetieftor e
direct 1 5 printing thereonis difficult. At a step nunber P=4, to enable

col or printi nduringotdseaécaridingatle dotioof tiie thackexbend as tramidiog) | ayer 3,
hao o’ "9 O P 02 "B 340k ‘and 340d sihce there IS an offset 1N chuddng | |
10 with respect to the disk. The head width TH of the A head 8a is
greater than the track pitch Tpo, and therefore halves of tracks on
both sides are subjected to a reproduction process. The B track is
not subjected to a re_production process. Accordingly, reproduced
data free from errors, among signals rej?roduced from the
15 respective track loci, have forms such as A head reproduced data -
350a, 350b, 350c, 350d, and 350e. The data are sequentially "
transmitted to the buffer memory 34 of Fig. 93, and are recorded
into given disk addresses. Thus, the data of the respective tracks
are fully reproduced as memory data 351a and 351b. In this way,
20 . the data of the A track with non-tracking is reproduced. The data of
the B track is similarly reproduced.
As previously described, in the eleventh embodiment, the
recording and reproduction can be done with a small track pitch
even in the absence of tracking- servo control of the magnetic head.

25 Thus, thereis an adirantage such that a memory of a large capacity

can be realized by a simple structure. Since the traverse control is



high reflectivity is formed by, for exanple, application. The 2 0 thickness
of the prelimnary layer 43 is equal to several hundreds of nmto several
[err]. Fromthe standpoint of recording characteristics, a thin prelimnary -
| ayer 43 is better. On the other hand, if the prelimnary layer 43 is
excessively thin, the color .of the magnetig ﬁecording | ayer can not be
conceal ed. Thus, the thickness d2 of the 43 prelimnary layer 43 is
required to be a certain thickness. To block the transm ssion of light, a
t hi ckness equal to a half of the |ight -1 25- wavelength or nore is
pref erabl e. Wdone by usiagt st addressesgirtieoplical surfids, & lowdcarradgfdfned
as [err], a thickness of 0.2 [err] or nore is preferable. Thus, the

t hi ckness d2 ifee@drafftheatiayerspuaufficescarnd [aelinkanisensoe regardingeamadial i s
possible to atfain the effect 5 of concealing the color_of the nagnetic

material . FrofiF¢iQR £3bepmited.o dgy thegase Hf & nop-trackingsystem, the
f bl e that L . 1 1s desirable that . t hi
Prce. there | Bogirany f tiatking Wasically cEpehdls & the Alrary dimbBeriid st i os
d t g Qi St | tai . 0
According o (Be FollfuE FpOR . Ceberdus Y ign YRMALE of MU BARE AR | o
d2 of about 1th€rfdtaﬁ%n59§ﬁotﬁireé£{ %Q'x%alib@dtxbﬁhcé‘%w“ﬂﬂét‘? f@@ﬂﬁtéé‘s(f@fe” al
e ere 1s an advant age

is mxed with and added to t prelimnary |ayer 43, t

such that an eirf MDi ROM pased Irpascatridge, dee reasalinglwavelengtht can Heep
nunber P=5, print ink 49 made of dyes is applied so that printed letters 45
such as a | abelquad t6i h umi @t lese sonthataa eecordihg capawitypof Bttong MB parsi bl e
since the printing is done on the white- color prelimnary |layer 43. As
shown i n Fi g. beogbtainedprimthe gase of g CD ROM, a print layer and a protective

10 layer are formed on a magnetic layer as will be described later so

that the recording wavelength is generally equal to 10 pm or more.
Thus, a capacity of only several tens of KB can be obtained according |
to the normal system. On the other hand, a capacity of several tens
of KB to 1 MB can be obtainéd by using the non-tracking system. As
15 previously described, the eleventh embodiment has an advantage
such that a large memory capacity can be reélized with a low cost
while a conventional optical access mechanism for a CD, a CD ROM,
an MD, or an MD ROM is used as it is.
DESCRIPTION OF THE TWELFTH PREFERRED EMBODIMENT
20 A recording and reproducing apparatus according to a twelfth
embodiment of this invention is similar to the recording and
reproducing apparatus of Fig. 87 except for design changes
indicated later. The twelfth embodiment uses a recording medium
in which a magnetic recording iayer is formed on the back side of a
25 ROM disk without a cartridge such as a CD ROM.

As shown in Fig. 101, the recording layer 2 includes a



the dyes is applied, and the ink soaks into the prelimnary |layer 43 20 by
a depth d3 so that roughness is absent fromthe surface of the prelimnary
| ayer 43. Thus, there is an advantage such that, during the magnetic
recordi ng and reproduction, a magnetic head touch is good and the travel of
the magnetic head is prevented fron1renDV|qg the printed letters. In this
way, the recording nediumis 2 5 conpletéd Zne magneti c recording |ayer 3
at the step nunber P=3 and -1 26- the print ink 49 at the step nunber
P=5 are forned by using a gravure application step such as shown in Fig.

105, Speci 11 cldrispdilt gt ® 4R'oHtcHl rebblafiy layBIOBChl fhatictid 2l Of

bariumferrite is transfefred onto an application nmateri al ransfer roll

353 from an Srecgtdihgdaie ﬂmla’ikrhﬁ/\la yeb 243 atfah fed Heuesridlin weher i al
on the roll 353 is selectively etched into a CD shaped etchl ng portion 355

whi ch remai nsrespeot tonaagupwatrdudirettionc €Fhearprinp fhyeradBohasw prirat area
renoved by a scriber 356. A soft transfer roll 367 is covered wth a soft
resin portion4361A Iabel of-a kP ditle oplletters &b are pnimtest pal the printnafea r ed
onto the soft transfer roll 367 as a CD-shaped application portion 358. The

appl i cati & péft i Hnppuigctivetlayps B0 may hedpeppded on sherprintargacdés a
recordi ng medium 2 such as a CD._ Befor P(iwxecutlon Qf a drg 8 pr ocess,
d dop

ahrandom gagn cp\'qt@ggvﬁ A¥eR O isma danﬁﬁ%hlhﬁ@ﬁg% h@l dto
15
Lplg: {cati olnn%ﬁ? | rérgggg“ﬁéﬁlﬂ e 428, oﬁtl'r%?ﬂf eif'n%gﬁﬁbéva Waon,
367 i
bo tdomo t hor o8 2 FES ROW G 1584 Bhided siithis Afilbe Ji wliich AR %"

single optical recording surface, the print area 44 can be provided

10 in approximately the whole of the opposite surface. As shown in Fig.
102, in the case of an.LD. LD ROM, or others which have two optical
recording surfaces, the print area 44 is provided at a central narrow
region to prevent an adverse influence on the optical reproduction.

This embodiment will be further described with respect to

15 the case where a CD ROM is used as the recording medium.

The recording medium is designed and fabricated as follows.
'As shown in Fig. 103, at a step number P=1, a substrate (a base
plate) 47 is prepared which has a transparent portion 5 with pits
46. At a step number P=2, an optical reflecting film 48 made of

20 suitable material such as aluminﬁm is formed by vapor deposition or
sputtering.

At a step number P3, suitable magnetic material such as
barium ferrite having a magnetic coercive force Hc of 1, 750 or
2,750 is directly applied, and tflereby a magnetic recording layer 3

25 is formed. It may be good that the magnetic material is applied to a

| base film and the base film with the magnetic material is



P=3, P=4, and P=6 are executed. The printing step P=5 may be an 2 0 offset
printing step in consideration of a small filmthickness. As shown in Fig.
103, at a step nunmber P=6, a protective |ayer 50 may be applied to the
recordi ng nmedium The protective layer 50 is made of hard and transparent
material having a Mbhs scale of 5 or rmre_.xgsg protective |l ayer 50 has a
given thickness d4. The 2 5 protective |la 50 prevents the renoval of
the print ink, and protects the nagnetic recording |ayer 3 fromwear by an
ext er nal -1 27- injury or the magnetic head. Thus, there is an advantage
such that the trahsportedt togethenwdth 2 bonding dayes te form amBgpetit06, a
protective layer 50, a print ink 49, a prelimnary |ayer 43, and a nmagnetic
recordi ng | aydecerdimg laves 3pplhegesarding madivapiof this gmbodimentdss  of

P=6, 5, 4, and 3 in an order reverse tg.the order of the ,steps previously
descri bed wi t RYtPERtERtEd BY %icﬁﬁi@%ﬁ- %ﬂ&u‘?ﬁﬁd}f&ﬁﬁéaﬁf 2 H netic

provi ded by t t§ ' r ' t
application f Hﬁﬁi@@%éﬂ&%% wq%ﬁ%%ﬁ;ﬁ%toﬁé&gﬁﬁgg%%ﬁgf té%é&f’]at e 4
which is 150 : LifoRl LS mhiaRstie fdld hen
fixing is]%xecrgg:giéd%;%gwthhe?rml pé}ggseé—?%g p%'%gess.léSub eque%t ;WS%%—
removabl e fil rexdedples dﬂi@%&ﬁéi-. Bshas tewl expériirenally nebrifeghed thotgtiphet ed
whi ch has a structure equ to the StrUCtléJ}IFIé at the Ztep P=6 regardlgﬁig Fi g.
103. In the cdiedddestibat ar damaigecto, redorded adetiacis dbsentmatiend annexpesst t he

t hroughput but decreases the cost. Thus, in the case of mass production of
CD' s, there i gegardingamedjun jepluding 2 magneticdererdiag matep@} having a

' nereased. W aghetic Qoercive foros HE of 1,950 0e o 81758 &8 1S Used rsder
10 xiormal industrial use conditions. As understood from Fig. 121, only
a magnetic field of 1,000 to 1,200 Gauss is present in a normal
home. Thus, it is good that the inagnetic coercive force Hec of

magnetic material for the magnetic recording layer 3 is set to 1,200
Oe or more. In this embodiment, by using the material having a

15 magnetic coercive force of 1,200 Oe or more, a damage to data is
prevented during normal use. Proﬁded that the magnetic coex;cive
force Hc of the magnetic material is increased to 2,500 Oe or more
by using barium ferrite or others, the reliability during the data
recording can be enhanced. The material of barium ferrite is

20 inexpensive, and is formed by a cheap application step. In addition,
the material of barium ferrite naturally exhibifs random orientation
so that a randomizing step is unnecessary. Thus, the material of
barium ferrite is suited to a partial RAM disk of a CD ROM type
which generally requires low-coét mass production. In this case,

25 the magnetic material is processed into a disk. Since recording and

reproduction are done along a circumferential direction, recording



with Fig. 103, print ink 49 of a pignent nmay be used at a step 2 0 nunber

P=5 of Fig. 104. In this case, a given thickness d3 is provided. At a step
nunber P=6, there is provided a protective |ayer 50 made of transparent _
mat eri al containing |ubricant such as d4>d3. Thereby, there is an advant age

such that roughness on the surface is decr 2%?d and a good head touch is
enabled by the 2 5 lubricant. The use of 1 Pl gment causes an advant age
such that better color printing is enabled. In this case, after the step
P=5, -1 28- thermal pressing may be executed to renobve roughness from

the surface, ahérhbteriedos taretlowereded the mddrwtic pratkitdl hbs highetdse,
since a step of nmaking the protective |layer 50 can be omtted, there is an

advant age sucloridrstationeimangivenoflireatiohaswhich iasga shagaetizncdnel 6r a educed by
one. Next, a description will now be given of a nethod of making a nagnetic
shi el d | ayer. magnetigrfapiec Roapreéventribseaccurrenee of suchf orinntationriti ag
medi um 2 near the nmagnetic recording |ayer 3, while the optical head is
present at th&egnydisection, pcnagnetic il isrformed while ayandaomizer ent
act uai or  of ARPUSS: MAGNEUAACIN g0 YA PHE D FELIMRR DENDE ARIISDr ¢ the
error 1ate | g Satsfe ol HSs BN A sRbHIRIaY AN B iR R
brovt ded, 15 MArkUp, FeRRECHIB b e U SAE R HifooR BT AR |
oo B RO SN, i amoged Dl f kMR Ot SEBhEK o
require that the title and the contents of a medium should be
10 printed as a label to enable a consumer to visually identify and
recognize the contents of the medium. In addition, it is preferable
that a color photograph is printed to make the appearance beautiful
to increase the product value. Generally, the magnetic material has
a brown color or a black color of a dark tone, and therefore direct
15 printing thereon is difficult.
At a step number P=4, {o enable color printing to conceal the
dark color of the magnetic recording layer 3, a backing or
preliminary layer 43 with a color such as a white color which has a
high reflectivity is formed by, for example, application. The
20 thickness of the preliminary layer 43 is equal to several hundreds of
nm to several pm. From the Standpoint of recording characteristics,
a thin preliminary layer 43 is better. On the other hand, if the
preliminary layer 43 is excessively thin, the color of the magnetic
recording layer can not be i:onc-ealed. Thus, the thickness d2 of the
25 preliminary layer 43 is required to be a certain thickness. To block

the transmission of light, a thickness equal to a half of the light



magneti c coercive force Hc is forned by a suitable process such as a 2 0
sputtering process. The magnetic |ayer 69 provides a nmagnetic shielding
effect. In the case where a magnetic |ayer 69 having a weak magnetic
‘coercive force is required to be formed in a short tinme or a thick magnetic
| ayer 69 is required to be fornmed during t g nuf acture, a permalloy foi
havi ng a thickness of several [err] to 25 eral tens of [err] may be
used. A thick nmagnetic |ayer 69 can be forned by plating. A thicker
magnetic | ayer 69 provides an -1 29- enhanced magnetic shielding effect.
Wi I e the opt idlelégftie or breayepreiSraliieBvhén theushortesfwdhidefan A
nunber P=2 of Fig. 103, a filmof permalloy may be forned by sputtéring. In
this case, a ofngsiblé ilightpisodefined s h=01% piphj aathickhesstof @ 2efifie ¢ A2 a
magnetic 5 shielding effect. Athick permalloy filmcan be formed by

pl ati ng with arimeredstprefexahlby, Thiey éhestlﬁdmelsmdﬂa@eps&hrablgaequﬁ to
nunber of steps of formng a reflecting filmand a shieldin Il mcan be
hal ved. In ad®-2ikm oomore.t Whencd2x0&uot, itiig. passblg to at the effeche
recordi ng mediymof Fig. 108, a bondlng | ayer 60a and aldo nagnetlc | ayer

ﬁg hmaty be 51)][ of’fd-‘él!ﬂ%&ﬂh@l\m&‘r%e rﬁfbﬁlrmlagn!f‘ﬁiﬁ mﬁ}ﬁh c Fegmerth® has a
¥'eg|r]d 3 %r]sle\éleﬁgnfagﬁ@atof)? FeFpydl A Oéla ' 15 RreieR 9|€b€sfg&§r§3|9etlc
\IAIReathyl gughﬂg%epﬁ@%’oﬁ i tte@%%g&"gﬁéé%ﬁ o Bl s, thetle

Wi It(r:] aI B(r:| ﬁt ezur a%g{'%‘ﬁg#%gﬁgﬁom i ng%FEOﬁJ% TT]LG% Fﬁar&&@s atil&aéﬂant age
such that a | ﬁ?&@éﬁ@ﬂeﬁbr&ﬁx@chﬁ?&éte?fstfbs can be adequately obtained.

10 According to the results of experiments, it is discovered that a

thickness d2 of about 1 um is most preferable. In the case where
magnetic material is mixed with and added to the preliminary layer
43, there is an advantage such that an effective space loss can be
decreased.

15 At a step number P=5, print ink 49 made of dyes is applied so

 that printed letters 45 such as a label of Fig. 101 are indicated. Full

color printing is possible since the printing is done on the white-
color preliminary layer 43. As shown in Fig. 103, the print ink 49 of
the dyes is applied, and the ink soaks into the preliminary layer 43

20 Dby a depth d3 so that roughness is absent from the surface of the
preliminary layer 43. Thus, there is an advantage such that, during
the magnetic recording and reproduction, a magnetic head touch is
good and the travel of the magnetic head is prevented from
removing the printed letters. 11;1 this way, the recording medium is

25 completed. | |

The magnetic recording layer 3 at the step number P=3 and



conventional CD which neets the CD standards is provided and 2 0

si mul taneously a nmagnetic recording surface is added. As previously
described with reference to Fig. 121, nost of nornmally used nagnets are
ferrite magnets. In general, such nmagnets are not exposed. Even if a magnet
I s exposed, only a magnetic field of about 45000 Ge occurs t her ear ound.
Sonme of magnetic necklaces are 2 5 nade o1f rare-earth material, and such
magneti ¢ necklaces are snmall in size so that they hardly nagnetizes the
magnetic recording -1 30- material of bariumferrite. In the case of use
of a magneti ¢ thecprigitrigk 49t thelstey naumbenh PeSnanecfaraned liyhusingar i um
ferrite which has a magnetic coercive force Hc of 1,200 Ce, 1,500 Ce or
more, there i £raNUESARRIGHtIoN SR FachAs shewn eFigghed: Specifisallydi ng

BRI LRI A TR Mty TRt o e
rRgnet | ! il e r Y8 B NG AT NG0Bl BONISRN B

manuf act urgng JERQLiME $Raftal Bow] S5BS Y $he YN Gitfors Weltedalfo9 HREUT €

application techni que and 1 nexpensive materials.” " Thus, there 1s an

advant age sucliollndb3aisRédlettively etehadirftopai OD-shiped @tcnmgogDo@ﬁbaﬂ sa6
wi t hout increasing the cost of a partial RAM di sk such as a or CD ROM A

descri pti on wwhicioreimains wenanfindaghie ldodmf Pnnecessagytdapplicdtiomcor di ng
mediumwith an identifier, that is, an HB (hybrid) identifier, which
i ndi cat es t he TpRterdakis mmayed feacicribrr 3a6nedisoft tansdfengola3B? isin the

case,Of 2,00 ild SHIECE ohB SBA HEldle SA 58l EBPSHALIA ARNRangh®

10 material is transferred onto the soft transfer roll 367 as a CD-shaped

‘application portion 358. The application portion 358 is transferred
and applied to the surface of a recording medium 2 such as a CD.
Before the execution of a drying process, a random magnetic field
generator 362 applies a random magnetic ﬁeld to the recording

15 medium with the application material so that the application
material has random magnetic orientation. Since the transfer foll
367 is soft, accurate application to a stiff object such as a CD can be
done thereby. In this way, the applications at the step numbers
P=3, P=4, and P=6 are executed. The printing step P=5 may be an

20 offset printing step in consideration of a small film thickness.

As shown in F1g 103, at a step number P=6, a protective layer

50 may be applied to the recording medium. The protective layer
50 is made of hard and transparent material having a Mohs scale of
5 or more. The protective layer. 50 has a given thickness d4. The

25 protective layer 50 prevents the removal of the print ink, and

protects the magnetic recording layer 3 from wear by an external



EFM nodul ated data structure as shown in Fig. 213. According to 2 0 an
exanple, in Qbits of the subcode in the frane in the TOC area, code data
in which PONT is set as "BO' is defined as an HB identifier code data
468a. Since BOis not currently used, a conventional CD, a conventional CD .
ROM and an HB nediumw th a magnetic rec_q[g}[\g | ayer according to this :
I nvention can be 25 discrimnated while t conpatibility thereanong can
be mai ntained. Since the HB identifying information is stored in the -1
31 - TOC area, the HB recording nediumcan be identified upon the first
readi ng of thdénjiOF or the magneti¢ head. Thensf there isha adlvmingage ssuady thatigeous
in that an HB recording mediumcan be identified in a short time. 5

As shown in Fithe redigbility ehdata iseBhansgdnedi um 2 incl udes a transparent

substrate 5 on which al um pum vapor deposited film4b and pifs 4c are
provided. In additi@n?lqﬁwﬁaﬁhﬁg'cl‘sgy%rpr@@?@‘fﬁ g 'tﬁef?ré’aﬁ.lnfﬂﬁg'p?ts

L300, AN ot 9l ST S 0
f g g(rjlote hgzé)\(/:\é;?‘ ﬁ?%?ﬁ?‘iﬁnﬁé}@g‘r&%ﬂ% Stftﬂétl(f ?%a39§%¢ﬁ ?Sﬁr%%%'r %’e%’ %rllu% ﬁgﬁg%\r?g

470f of the Tgeder deverdeets eRerétded GRehdIEtapd ?réﬁb@iﬁﬁ%&iﬁéﬁ Hgh the
presence and absence of the magnetic 1 5 recording | ayer can be detected

wi t hout changireferehee sbrBig. urGS.t [Ramdém REZTRtIETbfsnERtiohHSsThidViHEN T
PREFERRED BV e Yandom magnetio Aald genbrator 363, The restliant applioation -
film is accurately located on the surface of a substrate 4 which is
10 provided with pits 46, and transfer is executed and then fixing is
executed by a thermal'pressil_"lg process. Subsequently, the
removable film 359 is removed. As a résult, a recording medium is
completed which has a structure equal to the structure at the step
P=6 regarding Fig. 103.. In the case of mass production, the transfer
15 method increases the throughput but decreases the cost. Thus, in
the case of mass production of CD's, there is an advantage such. that
the production efficiency is increased.
While the dyes are used during the printing in connection
with Fig. 103, print ink 49 of a pigment may be used at a step
20 number P=5 of Fig. 104. In this case, a given.thickness d3 is
provided. At a step number P=6, there is provided a protective
layer 50 made of transparent material containing lubricant such as
d4>d3. Thereby, there is an advantage such thét roughness on the
surface is decreased and a good. head touch is enabled by the

25 lubricant. The use of the pigment causes an édvantage such that

better color printing is enabled. In this case, after the step P=5,



thirteenth enbodi nent of this inventionis simlar to the recording 20 and
repr oduci ng apparatus of Fig. 87 except for design changes indicated |ater.
The thirteenth enbodi nent uses a recording nediumin which magnetic

mat eri al having a magnetic coercive force Hc greater than that of a norma
magnetic disk is used and a protective |layer having a thickness of 1 [err]
or nore is provided on 25 an uppernost pd??Bon of a magnetic recording

| ayer as previously described with reference to the twelfth enbodi nent. In
addi tion, -1 32- the thirteenth enbodi ment uses a magnetic head suited

to the recordingriiiebsiiy ey B ExcdliRd b rbRRRIr 688 Trohs tReOVi ded

Wi th a counterneasur roducti on of nolse frontan optical head

through a maggatfaee! a@ldlth® resultantiis Hsedt &€ ashinaCproduef. thahi®gase c head
wi |l be described. Fig. 110 shows the recordi ng and reproduci ng appar at us

whi ch uses a sirleend stepaofienaking Bhe prioteativy laydre 50aganthe omittedf thexe 87
Is divided into two portions and a magneti c head 8a and a readi ng nagnetic
head 8b are nislani adantagersiieh dhat themiirabeviof ananuéactinigg steps gas be
head 8s is additionally provided. Reproduction can be done while recording
i s being &ectedacedhysonerror check is executed sinultaneously. The
magnetic heads 8a and 8b will now be described with reference to Fig. 111.
An optical head 6 NeXt: pedesgriptipr wilhapovebe givensofjagmeihed) of maleing

a
I RN P RO Y CIEY 0
aver 4 of tnggqeability IR J0S HROI8hkReNEWeckRiiR daflr B Sme
the optical head is present at the side of the recording medium 2
10 near the transparent layer. Thus, ﬂlel;e is a chance that
electromagnetic noise leaks from the actuator for the optical head
into the magnetic head and therefore the error rate increases
during the magnetic signal reproduction. As shown in Fig. 116,
noise of a level close to 50 dB occurs. A magnetic shield is provided
15  in the recording medium 2 as a countermeasure, and thereby
adverse influence of the electromagnetic noise can be reduced. As
shown in Fig. 107, at a step riumbef P=2, a magnetic layer 69 made
of permalloy which has a high p (magnetic permeability) and a weak
magnetic coércive force Hc is formed by a suitable process such as a
20 sputtering process. The magnetic layer 69 provides a magnetic
shielding effect. In the case where a magnetic layer 69 having a
weak magnetic coercive force is required to be formed in a short
time or a thick magnetic layer 69 is required to be formed during
the manufacture, a permalloy f(;il having a thickness of several um to
25 several tens of pym may be used. A thick magnetic layer 69 can be
| formed by platiné. A thicker magnetic layer 69 provides an



optical head 6. Thus, the magnetic head 8a and 8b travel on a 2 0O nagnetic
track at the opposite side of the optical track scanned by the optical head
6. The nmagnetic recording is executed by the magnetic head 8a designed for
writing. The reproduction is executed by the magnetic head 8b. Recording
and reproduci ng conditions will now be deng?bed 2 5 wth reference to Fig.

1 13. The magnetic head 8a has a witing t K width La and a head gap 70a

with a length Lgap. Thus, a -133- magnetic track 67a having a width
equal to La is recorded on the magnetic recording | ayer 3. Above the
magnet i ¢ tr aclerdamesddnagnetic shightingceffiectd 3Vhilache pptigaliireflectingni ng
portion 376 including a circular plate made of soft material such as felt.

The di sk cl eadigr 48 isomadshobabupinpmeat dhe step syamber H=k of &g 188sat here

i dvant h that th te b d ' th

ropr odct | on. L3S Ch RIS FHY b6 EF B a8 SrSSienbor By T e etne:
mber 380 i i g . i th

gnet ¢ head St ovREEPER st Qefitst ssPEaRE et ha g aftle' ot act
ith th 11814 pedd 2. i ' ' : N

\che mgﬁe{?goL%algméﬂlggéf&fébe\}édAQ%}Alnéﬁ rd, %lrl\%}hglllgﬁac %\ﬁ?sgL%%&%?g Igzds

on the recor diwghn@downecst. Teexeby)ebero s ARAdvars@ige siedudhag thee spring
hol ds the magnetic head 8 out of contact with the recording medium?2 for 1

5 a nonment. Tmembernofasteps &f foraing alrefleatingt fikm fersd a8skielding flmdsamn
the recording medium2. In this way, the nmagnetic head 8 nmakes a soft
| andi ng on t hde badred.ndnnedditiarp te Rheugansies steppef Figh k06 twisharespegth
advant age SUChtottHaaet rggoeﬁixilé nt'lggiﬁgo IE‘xlgC lrbeé';}da %oin%ling layer 60a and a
10 magnetic layer 69 may be provided in a sandwiched manner. The
magnetic layer 69 has a high-p film such as a permalloy film having a
thickness of several um to several tens of um. Thus, a recording
medium having a magnetic field shielding effect can be fabricated
through the transfer step. |
15 In a way such as previously mentioned, a recording medium is
fabricated which includes an optical recording layer and a maghetic
recording layer with a print surface such as shown in Fig. 101.
Thus, there is an advantage such that a label similar to a label of a
conventional CD which meets the CD standards is provided and
20 simultaneously a magnetic recording surface is added. As previously
described with reference to Fig. 121, most of normally used
magnets are ferrite magnets. In general, such magnets are not
exposed. Even if a magnet is exposed, only a magnetic field of about
1,000 Oe occurs therearound. 'Some- of magnetic necklaces are
25 made of rare-earth material, and such magnetic necklaces are small

in size so that they hardly magnetizes the magnetic recording



noved upward and downward during the rotation of the recording 20 nedium
2, a damage to the nmagnetic head 8 or the recording nedium2 is prevented.
As shown in Fig. 113, a portion of a magnetic track 67a which precedes the
magnetic head 8 is cleaned, and thus there is an advantage such that the
error rate-is reduced during the nagnetic_iggﬁjding and reproduction. A
magneti c head 25 cl eaning portion 377 is a provi ded whi ch noves toget her
with a magnetic head el evator 21. During the insertion of a disk into the
-1 34- apparatus or during the upward or downward novenent of the magnetic
head 8, a contexatepial tof dfaritmn feapites iln theadase iof udecahadnbgnetie nagneti c
head cl eaning portion 377 at |least once. At this tine, a circular plate of
the di sk cl eantenprging layersmads ohfuitable mafesiad such aphardure fewiier ace

appar at us, |t heWHER HeS & BRI, CONER e Fa ﬁizq"’chiieéik;iﬁ&q"ﬁésﬁgﬁg h
' 377. S ' . i 8
o 5?5 (b, ort e b FARTMNARARRE KA Bl ta oy e BB nae 1o the
0 wi . ; g
;roc\g‘s; I% taﬁﬁﬁﬁgg#ﬁ ieéngg%‘i}(enrgéta,&?ﬁggﬁgghggbé ecﬁg hQrLgap %ygtlhseed

nmagneti c head gmdrfeti NParthtindre! it epbesitne teaddhkl nefic §hﬁemqa§ky
described with reference to Fig. 103, the recording 1 medi um of the
twel fth enbodi made ofitlighqs magnetie materdaly dlegtromdndtie nuisatfromy ehe 49,
and the protective |layer 50 which extend between the magnetic recording

| ayer 3 and t heptieghberd ¢ambe sunarkaldy, suppressedrdneing themagnetiesses

d2, d3, and d4 respectijvely, .
repro%uction. %‘he above-mentioned manufacturing method uses an

10 inexpensive technique such as a gravure application technique and
inexpensive materials. Thus, there is an advantage such that a RAM
function and a print surface can be obtained without increasing the
cost of a partial RAM disk such as a CD or CD ROM.

A description will now be given of a method of providing the
15 recording medium with an identifier, that is, an HB (hybrid)
identifier, which indicates the presence or absence of the maghetic
recording layer. In the case of a CD, with respect to data in the
optical recording layer, one block is composed of 98 frames of the
EFM modulated data structure as shown in Fig. 213. According to

20 an example, in Q bits of the subcode in the frame in the TOC area,
code data in which POINT is set as "BO" is defined as an HB
identifier code data 468a. Since BO is not currently used, a

~ conventional CD, a conventional CD ROM, and an HB medium with a
magnetic recording layer accorciing to this invention can be

25 discriminated while the compatibility thereamong can be

maintained. Since the HB identifying information is stored in the



Thus, a space | oss corresponding to d=d2+d3+d4 is always present. 2 0 The
space loss Sin unit of dBis given as: [err] where [err] denotes the
recordi ng wavel ength. The head gap Lgap and the recordi ng wavel ength [err]
has the followng relation. [err] = 3 x Lgap ..(2) 25 .
According to the results of experlnents P t hi ckness of the prelimnary
| ayer 43 is preferably equal to 1 [err] .or re in view of -135A- |ight
bl ocki ng characteristics. Generally, it is necessary that the sum of the

t hi cknesses of the print layer 49 and the protective layer 50 is equal to
at least 1 [erT®C dbhews, tndwemaéua—ding&nedahmycmm1dmﬁiﬁedtu1b@nsthe2ﬁf§trr]

and the following relation is present. 5 [err] (3)
By referring treadingeafudte T0C @I¢a i:(lﬁ)rmahdn( 3Thereforai this dgsign isoss S in
unit of dB is given as: S = 54.6 x_2/3Lgap (4) The equation (4)

det er i nes t headvantageausdn ihat arhéméseorg@pgamdium £aR ke identified i ch
IS shown in. Flg iflé It can be expressed by the relation diagramof head
cap and space Qi g.112. Unl ess suppressed at | east to 10 dB or | ess

Charce 78 S M BN ML LR Gt 5,
TR e ey ik R S OB 1
0204, 5 (Mg 2 o gk it i e 3,
thp requi red rptavaded ithgréan.ndthe pitsi gidicate apt EFMnmedildtietli signahd a
siightly high which has a data sequence 470b containing subcode 470c. In the
10 case of control bits 470e of Q bits 470d in the subcode 470c,
recorded HB identifier code data 468a is "0011". According to
another way, identifying code data 468a "BO" is recorded in the
POINT 470f of the TOC area. The recording medium 2 is
advantageous in that the presence and absence of the magnetic
15 recording layer can be detected without changing the structure
thereof. . |
DESCRIPTION OF THE THIRTEENTH PREFERRED EMBODIMENT
A recording and reproducing apparatus according to a
thirteenth embodiment of this invention is similar to the recording
20 and reproducing apparatus of Fig. 87 except for design changes
indicated later. The thirteenth embodiment uses a recording
medium in which magnetic material having a magnetic coercive
force Hc greater than that of a normal magnetic disk is used and a
protective layer having a t_hickn-ess of 1 um or more is provided on
25 an uppermost portion of a magnetic recording layer as previously

described with reference to the twelfth embodiment. In addition,



recordi ng density are obtained by using a magnetic head with a head gap of
3 [err] 20 or nore. At the head gap of 200 [err] or nore, the recording
density is 100 bpi or less, and the capacity is substantially |owered for
magneti c di sk, and only 200 bytes are available in one track of the

out ernost circunference of the CD, which does not satisfy the requirenents
for ganmes. Therefore, considering the comsUBBr use, when a printing |ayer

is provided, 25 an optinmumreliability and an optimum capacity will be
obtained in a head gap range of [err] to 200 [err]. In the professional use
where hi gher ggeshidteentHéRbodRYeht tm‘é?ﬂé‘t{ 5! it i nting,
the space loss will be decreased SFUS?'%% r corcfngage%?uﬁqawﬁt F}lgléjt

pri-nting | ayefecérdihgainddiingaPRarthermyRe fhy thffteéAtls mbbaifentcase of
t he hybrid medi um of "t he invention, however, it is supposed to be used in

bare state Ii peovmdcﬁiﬂtl@ceunsmneaéﬂﬁ@ tdUthe Ittoduction bevidisslfeomds t he
space | oss due to finger oil 5 and grease or househol d dust, a worst

val ue of "d = an|eptital headuthiromgh akmagnetic fieldsi derati on. The attenuation
in this case is shown in Fig.112. As known from Fig.112, when using a

medi um wi hout pri Hirstg theysfiructyrelef |ﬂ1engagneu¢ehdagapﬂhbe1desc;xebcﬂ or
more, it is possible to record and reproduce in a 10 nuch higher recording

capacity YM t hBig. béprrdmb‘ﬁwtb@mra;ng ﬁ@%p@m@du@ag appamtys Wmuhms@s h
5 200
Dt ai n aut £ cAntiead B Ser?afb? Zsi» ﬁezﬁg the magaetioriead of Fide sa)dI{ e
0 dB Thu | '
Fro. 112 that di\h“geﬂggiog&bo 5@09@ et had 84 agx%éar'rfa%% i
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or a floppy di's Tl i On r ecor dl ng aﬁ epro
magneti C {ipadmagnetic head 8s is additionally provided. Reproduction can be

done. while recording is being executed. Thus, error check is
executed simultaneously.
The magnetic heads 8a and 8b will now be described with
reference to Fig. 111. An optical head 6 and the magnetic heads 8a
15 and 8b are located at opposite sides of the recording medium 2, and
are opposed to each other. The optical head 6 serves to access a
desired track on an optical recording layer 4 of the recording
medium 2. The magnetic heads 8a and 8b move together with the
optical head 6. Thus, the magnetic head 8a and 8b travel on a
20 magnetic track at the opposite side of the optical track scanned by
the optical head 6. The magnetic recording is executed by the
magnetic head 8a designed for writing. The reproduction is
executed by the magnetié head 8b.
Recording and reproducir.lg conditions will now be described
25 with reference to Fig. 113. The magnetic head 8a has a writing
- track width La and a head gap 70a with a length Lgap. Thus, a



has a slider portion and is provided with a head gap of 0.5 [err] or |ess.
If information is recorded and reproduced into and fromthe 20 recording
medi um of this invention by using such a conventional magnetic head,
sufficient recording and reproduci ng characteristics can not be obtai ned
due to the presence of the protective layer qor the print layer. On the
other hand, in the thirteenth enbodinent,'ﬂﬁ%ghagnetic head 8a has a slider
portion 41 as shown In Fig. 111 2 5 and the head gap of the recording head
8a is equal to 5 [err] or nore so that the space loss is equal to 10 dB or
l ess as unders dtiowdokg674 IRavifigus wittikregpia tenLads astagied oehthdat
sufficient recording - -1 36- and reproduci ng characteristics-can be
attai ned duri nagnetiececatiding dayer Spr ddhoveithe. magnetie tisick aeetssed by
enbodiment, it is possible to execute full color |abel printing on the

rsrg(rj:c 3%ehgt/i ;geﬁgé?ﬁmeﬁgcﬁqﬁ:?? ﬁ]i dgif%glc nvgd:' onal 2 (1)13 CD.ggr\]/Igas
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whi ch has a hig I c coercive torce Hc require the

random ori ent afdpriodiiction. TMitse dislecdedrsindpackien (SWB 1S Wonridbaéd reecar ded
data is not damaged under normal conditions and the recordi ng nediumcan be

manuf act ur ed atomnéchiont iembest380 hinchrlingd springli Inmasf ORF statevefhFigin can
be handled in the way sanme as the way of handling a conventional CD as -
previ ously 111, both the magnetic head 8 and the disk cleaning portion 376
10 are out of contact with the récording medium 2. As shown in the
part ON-A of Fig. 111, when the magnetic head 8 is moved
downward, the disk cleaning portion 376 lands on the recording
medium 2. The cbnnectlon member 380 including the spring holds
the magnetic head 8 out of contact with the recording medium 2 for
15 a moment. Then, in an ON-B state, the magnetic head 8 softly lands
~ on the recording medium 2. In this way, the magnetic head 8'.
makes a soft landing on the recording medium 2 through two steps.
Thus, there is an advantage such that even if the magnetic head 8 is
moved upward and downward during the rotation of the recording
20 medium 2, a damage to the magnetic head 8 or thé recording
medium 2 is prevented. As shown in Fig. 113, a portion of a
magnetic track 67a which precedes the magnetic head 8 is cleaned,
and thus there is an advéntage such that the error rate is reduced
during the magnetic recording ;and reproduction. A magnetic head

25 _cleaning portion 377 is also provided which moves together with a

magnetic head elevator 21. During the insertion of a disk into the



described, and thus there is an advantage such that a full conpatibility
bet ween the recording mediumof this invention and the conventional CD can
be attained. 2 0 Next, a description will be given of counterneasures
to magnetic field noise transmtted fromthe optical head to the nagnetic
head. El ectronmagneti c noi se generated by aQ aptical head actuator 18 tends
to enter the reproduci ng magneti c head 8b ®4hat the error rate may be

i ncreased. According to a first 25 countermeasure, as shown in Fig. 114, a
magnetic shield |ayer 69 previously described with reference to the twelfth
enbodi ment i sapparatds orPdayingethe pwerd 62 dotimeard dnovermerdthof ¢h¥,

el ectromagneti ¢ noi se generated by the actuator of the optical head 6 is
prevented fromagetic lpdd 8, mgontact partdoBtise maghetio head S ¢ clenridd
error rate can be prevented. In this case, when the optical head reaches 5
an edge of thbyditskmagnetic hremgheleaningipartiomn 377 at beastr omeed tAethis om t he
optical head actuator to the magnetic head 8 since the nagnetic shield is
absent from afimBeca cigeylarcplate of the digk sleaminig portonhd i slightly. 110, it
is prefergble that the recording al%d r%rod%ci n apparaws i.s provided with
a magneti @ shietaless® that amewrsiiace g8 RPe3abite [uking the) ock
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only a part of the magnetic track 67a which corresponds to the

10 width of the reproduced track 67b is subjected to a reproducing
process. | B _

In the thirteénth embodiment, the head gap length Lgap of
the magnetic head 8a is important for the reason as follows. As
previously described with reference to Fig. 103, the recording

15 medium of the twelfth embodiment includes the preliminary layer
43, the print layer 49, and the protective layer 50 which extend
between the magnetic recording layer 3 and the magnetic heads 8a
and 8b, and which have the thicknesses d2, d3, and d4 respectively.
Thus, a space loss corresponding to d=d2+d3+d4 is always present.

20 The space loss S in unit of dB is given as:

S = 54.6(d/A) (1)
where A denotes the recording wavelength. The head gap Lgap and
the recording wavelength A has the following relation.

A =3 xLgap :..(2]

25 According to the results of experiments, the thickness of the

' preliminary layer 43 is preferably equal to 1 um or more in view of



rel ated noise in the output signal fromthe magnetic head is remarkably
decreased. Experinents were done under the follow ng conditions. The 2 0
optical head of the recording and reproduci ng apparatus was held fixed, and
the optical recording portion was subj ecgﬁéi to focusing control. On the
ot her hand, the magnetic head was moved 'otPRRe surface of the recordi ng
medi um During the experiments, a relative |l evel of electronmagnetic noise -

entering the magnetic head 8 2 5 fromthe oﬁical head 6 was neasured. Fig.
116 shows the F’%F%PIW%Fmtwcﬁem df 13 pecespanethadithene

el ectromagnet i G R0IcF8he thicknedies ¥¢hi i P a8 WHE PRolelBvaBgRet | ¢ head
and the optical uhez(i:‘d. t?Accgr d?%g?sto angﬁﬁgr&%guntg?ﬁeas r% tovn0| se, the

noi se i s det ectoédis el that thasbd ienl Thins,cthesvaddel dgenerallyr meadsciocesl si gnal

at an opposite as 0 reduce t noi se. conponent fromthe 5 reproduced.
signal . As shoﬁgq?’ﬁ%ﬁ# o o ff%,&‘tféﬁméﬂagmf‘ei&ﬁr&??fﬁ' and reproduci ng
apparatus i g providgdaWhh a noi se cangg) magnetic head 8s and a noise

det ector such as a nBgnetic sensor. In a noise canceler portion 378, a
reproduced si gidy réfeming toe thengquationsHéh d2B andn(B).t aenidthent egacwlass ar e
added with oppgsjte_ph Ss,..1. 0 respectively and at a given addition ratio A
so that the nmgz ‘&B’%ﬁgﬁ@rﬁ%‘fﬂ‘t% reproduced si gnal can be cancel ed. By
optim zing the addisi=o|54[@§<i@/3&,ga§,he noggye conponent can be adequately
cancel ed. The optimal addition rati-o-Ao is determ ned by scanning a

magnet i ¢ track Theckquation ¢4) detegmines theyrelatiom deimeep the bpad gap andidi ti on
rati o so t 0.9 LD . oduced signal. The opti mal
addi tion r B9 otﬁ%%ﬁ%ﬁﬁa&@ﬁﬁxk@ﬁ%&%@@%@ ed. It is

It can be expressed by the relation diagram of head cap and space loss in

Fig.112. Unless suppressed at least to 10 dB or less by the space loss alone,
sufficient recording and reproducing voltage characteristic cannot be obtained, and
hence specified reliability is not assured. therefore, from the graph in Fig.112, in
15 the CD-ROM application for computer demanding high reliability, it is known
necessary to set the L gap at 5z m or more in the application of using the recording
medium with printing layer. In the CD-ROM application for games, however, since
the required reliability is not so high, an optimum reliability and a slightly high
recording density are obtained by using a magnetic head with a head gap of 3pum
20 or more. At the head gap of 200  m or more, the recording density is 100 bpi or
less, and the capacity is substantially lowered for magnetic disk, and only 200 bytés
are available in one track of the outermost circumference of the CD, which does
not satisfy the requirements for garnes. _ |
Therefore, considering the consumer use, when a printing layer is provided,
25 an optimum reliability and an optimum capacity will be obtained in a head gap
range of 3 g m to 200 x m.

In the professional use where higher density is more important that beautiful



good to execute the calibration when the noise | evel exceeds an acceptable
range. By utilizing the fact that the recording head 8a remai ns 20 unused
during the reproducing process in Flg1 %%8 the recording head 8a may be
enpl oyed as a noise detector. In this 8 a signal outputted fromthe
recording head 8a is inputted into the noise canceler portion 378 to renove

Erggngf : (s:ehgg g@ﬁggtheg 5“:2 lgfs %W gé' L?ga%ctf 'bg rﬁgm&aalt&OH}ﬁg Q\?}é(ﬁﬁ CRRSht

ow e gl ven of
the struct urgrifiing bayer, solthdCthe icagdcityanaybefurdies aaisadchi theagseof thetegstids.

As shown in Figs. 9(a) 129(b), and 129 oi se, cgncel etic head
8s is conneclé 1%°%H%9 YERIAN, ONEXEHs 1‘8‘35&'&%@58‘%‘%8%“%951’&[ aé%ﬁf?é‘hﬁ{g?)é‘?q i on
8t. Wen the Yo R0 Zardsi] Shown
in Fig. 129( a spcggg@ éat\(/)lcdrqligygqﬁg%%?e do oég é%lé\fsth respe%et to the
noi se c_a@'celanthgmasacrhmheld.dusn atwerstualgewfiere [err] and the space | oss

hei ght do is equal__ %o 238 [err] or nore, the |level of a reproduced signal
fromthe magneti T '}19 | ayer is estinmated as being equal to about -60

dB 1 0 and the ﬁﬁ@twt&bhmoic%nﬁamabndm& htedtubtionfrethis baseiRgii@ih én head is
noved upward_by O the level of noise is reduced by only -1 dB or |ess

as shown in ﬁggu?-lfe‘ known fremc Higel Idn sthen using)a mediym H’é@oﬂha‘fm'tm& layesi Byice

b 1o set t i S SBUTS i GBS, 3 plesfd EPIBOHS R rBREL o RO
g:} i glj \r/lglntg lg gmsabhhigim-trhmrdfngrcnpucmmmdxemmbaimuﬁhepc@bynﬂwkpawlms ¥mmte is-
pr

lxjncped m% printing layer, it may be setin a range of 1.5 to 200 z m.

Genera.lly. to attain sufficient recording and reproducing
) characienstlcs. 1£ is necessary to limit the space loss to 10 dB or
less. Thus, it is found from Fig. 112 that the head gap Lgap net;,ds to
15 be set to 5 ym or more. In a conventional recording and
reproducing apparatué for rotating a hard disk or a floppy disk to
execute information recording and reproduction, a magnetic head
has a slider portion and is provided with a head gap of 0.5 um or
less. If information is recorded and reproduced into and from the
20 ~ recording medium of this invention by using such a conventional
magnetic head, sufficlent recording and reproducing cha.ractenstics
can not be obtained due to the presence of the protective layer or
the print layer. On the other hand, in the thirteenth embodiment,
the magnetic head 8a has a slider portion 41 as shown in Fig. 111
25 and the head gap of the recording head 8a is equal to 5 um or more
= so that the space loss is equal to 10 dB or less as understood from
Fig. 112. Thus, there is an advantage such that sufficient recording



transm ssion of el ectromagnetic noise fromthe optical head actuator to the
repr oduci ng nagneti c head can be essentially conpletely suppressed. 20

It should be noted that the noise cancel nagnetic head 8s may be repl aced
by a magnetic sensor such as a Hall elenent or an MR el enent. An exanpl e of
the magnetic sensor is shown in Fig. 130.4Hg-drive nagnetic noise of the
optical head 6 is detected by the nagnetic sensor, and a signal
representative thereof is added in 2 5 opposite phase to the magnetic

reproduced signgl. Thereby, the introduced noi se can.b reatly reduced.

Thi s design egﬁal ’é‘%Prloﬁ]é“Cng- argeter, ‘&?-Hgb? @tE?énFQrf‘H’g‘P Mraturized in
conmparison with t netic head detection type. Figs. 172(a) and 172(b)
to Figs. 175(5‘30 ﬁn?@ﬁ)f%ﬁ“&% | es of the details of the arrangenent
of Figs. 129(a), 129(Gh), = 7 J S4A using a
head wi th one gap ﬁltg’}é %%F%gltglg& %ci))tbﬁh eglt'r'getcéﬁ @?’ﬁ%‘%@ﬁa@% angp#'ﬁg

reproduci ng hgglérdabel 'prh‘i‘ﬁn HYE tHE B fACROF tRE 1RAUAAINY ARSIidnSs, tri@nged as
shown in Figs. 175(a) and 175(b), a high effect is attal ned although the

size of the cpopsibile dohmdapt thé Fegerdihganediim( hbavandthie samel O show an

exanpl e where the width of the noise cancel head 8s 1s set small to realize
t he m ni at uri appearands gs that of a)conwention=l )CR lsVCBrROM @S| shownrig Bigioi se
cancel head 8s having a uniformw dth. In the arrangenent_of Fig. 172(c), a

slider 41 is pPaviHeuswiheredsan sdvantage sueh that vien asChnhhaving the
previ ousl y-nenti on roove havin 1.5 a 0. The slider 41 js _
greater than %rﬁgﬂg%%f)ﬁdﬁngﬁéy%‘?ggéﬁ’fs Fhv@rg{f&? g%élséamaaﬁ?’?ﬁ 18 50 t hat
the magnetic Beafd 34" €68 befd confused and the basic function of the CD

10 standards is maintained. The magnetic recording layer uses barium

ferrite which has a high magnetic coercive force Hc and which does
not require the random orientation step. Thus, there is an

| advantage such that recorded data is not damaged under normal
conditions and the recording medium can be manufactured at a low

15 cost. The recording medium of this invention can be handled in the
way same as the way of handling a conventional CD as previousljr
described, and thus there is an advantage such that a full
compatibility between the recording medium of this invention and
the conventional CD can be attained.

20 Next, a description will be given of countermeasures to
magnetic field noise transmitted from the optical head to the
magnetic head. Electromagnetic noise generated by an optical head
actuator 18 tends to enter the reproducing magnetic head 8b so
that the error rate may be incre-atsed. According to a first

25 countermeasure, as shown in Fig. 114, a magnetic shield layer 69

previously described with feference to the twelfth embodiment is



weaker air pressure. Therefore, the contact between the head and the
recording nediumis nmade better. In this case, 12 > 11. Figs. 173(a) and
173(b) show an arrangenent in which the head gap is 2 0 renoved fromthe
noi se cancel head 8s of Fig. 171. Since a magnetic signal is not read out
even when the noise cancel head 8s is brouﬂig into contact wth the
magnetic surface of the recording medi um re i s an advant age such that
only noi se can be picked up. 25 Figs. 176(a) and 176(b) to Figs.
178(a) and 178(b) show arrangenents each using a coil 499 as a noi se cancel
head. Fig. priovided ih?Gha)resbndmgameﬂmmgknéhhefebwrﬂebtnomagnétis 499a
and 499b are located in a groove of a magnetic head 8. It is possible to
detect a noi senm@n&n@a@&)b%@%@ctmmrgof ﬂ%@ﬁﬁcatlfwadlﬁma?r evemtedan
arrangenment in_which caoils _499a and 499b a cated in parallel 5 wth
the gap of a HEQE enteripgrihesmagnetie sﬁgcé gﬁ?‘? é’atﬁb&neﬁf"rt he

Q?SﬁaFEQP?ELft%%L%ﬁEe@@e‘éf?@%a&ﬁ%bﬁ@ﬁac & Se'a r*%\f%pﬁsfﬁ“ﬁs? essheing”
Cignal 1 npdt e 1eag F FRE ISR, el ARG ety By BY g Rad | ©

shows an arrarﬁ@ﬁ?'ﬁhe'd}ﬂ@ﬁl%é@h&tﬁﬂor% ﬂ&ﬁ?&?n@@@ HEIROgagiBcRI e ded in
addition to the coils 499a and 499b parallel t he head gap. The four

coi | s enabl e hinglgeietizosisieldies absent firdihdr wreB\owadjdes thegisked ni xing t he
out put signals of the parallel coils 499a and 499b and 1 5 the verti cal
coi l's 499c andAdeslinglys reswshownrFing Fig.7810) it is prefepabls that the secarding

noi se detection signal optiml for noise cancel.
and reproducing apparatus is provided with a magnetic shield 360

10 extending around the edge of the disk to block the electromagnetic
noise. According to a second countermeasure, as shown in Fig. 111,
the optical head actuator 18 is surrounded by a magnetic shield 360
made of high-pt material such as permalloy or iron. The magnetic - |
shield 360 has an opening 362 for a lens. Thus, there is an

15 advantage such that the transmission of electromagnetic noise from
the optical head actuator to the magnetic head 8b is suppressed and
related noise in the output signal from the magnetic head is
remarkably decreased.

Experiments were done under the following conditions. The

20 optical head of the recording and reproducing apparatus was held
fixed, and the optical recording portion was subjected to focusing
control. On the other hand, the magnetic head was moved on the
surface of the recording medium. During the experiments, a
relative level of elec'trornagnetis noise entering the magnetic head 8

25 from the optical head 6 was measured. Fig. 116 shows the relation

between the measured relative level of the electromagnetic noise



Fig. 179 shows a spectrumdistribution having the results of neasurenent of
actual el ectromagnetic noi se caused by the optical pickup portion in the
apparatus equi pped with the noise cancel 2 0 head. As understood fromthe
drawi ng, noi se having frequencies of several KHz overlaps in frequency wth
t he reproduction frequency band in the appﬁé tus of this invention which
uses a wavel ength of 100 mi croneters. Ther re, this noise significantly
interferes with the reproduction. As shown in the drawi ng, the noi se cancel
head 2 5 enables the reduction of the noise in the frequency band by about
38 dB. The noiasd theéudisiance éetiveenitheamagnetic/beadtard theeopticalr heade

-1 42- during the reproduction. According to another counterneasure to

noi se, the di stanceAeearidng toranefherceoumniesmeasurent® naistetthe ROt IS set
to 10 mnmor nore, and th oi e i s reduced by 15 dB or nore as, understood 5
from Fig 116 detkgEed. 3nd e dgtacked Malss s Addat,ie A FroROsR e SlERALRG NG
the magnetic head _to r re, there i rovided a dvant age such
that the noi st ?B%‘??i?%ﬁ?ﬁgert d{fa’é;e%ﬁe emﬁg@&g&ﬁog?nfgxaq%a%ﬁ ant to

mai ntai n the fas POSd ki gt b e head
and the matgnetalfEe ?’lﬁggg?al&gﬁsl ?%Agggg?r %?illg'nh'\?\nﬁf Fﬁ%o%\;v%‘ggtegﬁvfe%gdg Pﬂég met hod
of mai ntai ni n%ﬂ@&ep?édﬁbm%hpﬁﬁ_%ﬁﬁis PévidbaWpithna idise khhceMrhAgheapect
to the optical head 6 and the nhagnetic head 8, traverse shafts 363a and
363b are rot atlsehd Bseapdla dotsecdetector sucle Yoasragnetiotsehnison. dh a ragisvON
traverse actuator 23 via traverse gears 367a, 367b, and 1 5 367c. The
traver se shaf teangeleppovtiond3¥Bt A mgyroducedssigoad frempthe imagnetio head t he

optical head 6_is ved jn a leftward
P 8b and the &etected noise are added with opposite phases

10 respectively and at a given addition ratio A so that the noise
component of the reproduced signal can be canceled. By optimizing
the addition ratio A, the noise component can be adequately
canceled. The optimal addition ratio Ao is determined by scanning
a magnetic track free from a recorded signal and varying the

15 addition ratio so as to rhinimize the level of the reproduced signal.

‘The optimal addition ratio Ao can be calibrated and updated. Ii: is
good to execute the calibration when the noise level exceeds an
acceptable range.

By utilizing the fact that the recording head 8a remains

20 unused during the reproducing process in Fig. 110, the recording
head 8a may be employed as a noise detector. In this case, a signal
outputted from the recording head 8a is inputted into the noise
canceler portion 378 to remove the noise component from the
reproduced signal, and the noiée cancel magnetic head 8s can be

25 omitted.

A description will now be given of the structure which



direction 51a while the magnetic head 8 is noved in a rightward direction
51b. The respective heads neet positional reference points 364a and 364b,
and therefore positions thereof are adjusted. 2 0 Thus, the optical head 6
is nmoved to a position above a reference optical track 65a while the
magnetic head 8 is noved to a position aboygga reference magnetic track
67a. In this way, initial setting of the poSitions of the two heads is
executed. Therefore, the accuracy of the positional relation between the
two heads is maintained 2 5 durin? t he nmovenents thereof. The positional
setting i s dorinchadesibe noise caneel magneticbead &y Asdshewn I Figsert ed

into th -1 43- t | itch of th t
s turned on HrORbTE0t ARg 1aBL. shemeiss FACal maRPEticaRead Bhas a0
head d b | di st . Th in t wh h tical
head 8 accessdorpestat fo fis biEiatin koads &9 ahAceh 3iF A akRaBeRE iy at o y

[ ti ' . { | th
currontly- aco bttt Wi the thalAeAc i Tufld UPhtadts Ofe TBOBIANE. ("C
i s moved tHer gaklfim 2hes BREWR! irf Fiarkd(b)sa 16X s Hifvif 2 héi Shase-

Thus, as shown in Fig. 118, an optical track 67b and a magnetic Track 65b
on the sane rasicursawithl réspeutctor the nyise cangelmagndiliteheade8sf access to
an outernost part of the recording nmedium the two heads are positioned

above tracks on a drrthercasewheread+2g0a4imagnddhierspace ioas betghtoflodscess

to an innernost part of the recording nedium, the two heads are noved to
positions abovesuda#a200nm er FRors. @eﬁ&&i%gequam%smahfﬁomsthﬁi s

case, the distance between.,t he, opti,cal .hea and .t he magnet i head .8 .LS
e 1o o BB e R Rt 18 1§ st e a8 erhy BT 6 260t 260°ab
10 and the reproduction is almost difficult. When the magnetic head is

moved upward by 0.2 mm, the level of noise is reduced by only -1
dB or less as shown in Fig. 116. In the case where A=200 pm,
provided that the distance between the hoise cancel magnetic head |
8s and the reproducing magnetic head 8b is set to at least A/5 equal

15 to 40 um, the entrance of an original signal from the reproducing

| head can be prevented. Thus, there is an advantage such that the
transmission of electromagnetic noise from the optical head
actuator to the reproducing magnetic head can be esséntially
completely suppressed.

20 It should be noted that the noise cancel magnetic head 8s may
be replaced by a magnetic sensor such as a Hall element or an MR
element. An example of the magnetic sensor is shown in Fig. 130.
The drive magnetic noise of the optical head 6 is detected by the
magnetic sensor, and a signal fepresentative thereof is added in

25 opposite phase to the magnetic reproduced signal. Thereby, the

introduced noise can be greatly reduced. This design enables the



or nore, the level of noise transmtted fromthe optical head to the
magneti c head is adequately small. In the case of a CD, L1=23 nmm and t hus
t he di stance between the two heads is given as 2L1=46 2 0 mm so that the
|l evel of noise is equal to 10 dB or |ess as understood fromFig. 116. Thus,
there is an advantage such that -an adverse 4 luence of the noise hardly
occurs. As shown in Fig. 117, when a recor!i g medium?2 is required to be
inserted into the apparatus, the presence of the magnetic 25 head 8 makes
difficult the direct insertion of the recording nmedium 2. Accordingly, the
el evator 21 foappamtmsgteebedfurtiaer miniaturized in companisomerith thead 8 and
the traverse by a si gnlflcant di stance, and then the recording nmediumis
inserted into mr@éﬁé tqcthn tyPee, the previously-nentioned

pon o, 1 o ] B R R e, R
e can 1o Por | St HicE 3 MORIERM oL bbelashedt SBgmaTRLL Dot

Wen the mggnejhg 186@) Bﬁggetybfa)tg S& 8k &)‘féld{ g%} %Hewﬂ{hVSHer%?P he

posi tions, the positional at1on between eoptlc

nmagneti ¢ head hiiéh Werbés adtbéth ﬂﬁé‘?écofﬁiﬁ%  hédd BacaBUIR réphirbicitg S

noved together with the optical head 6 wi thout correcting the positional
rel ati on ther cheadv@im, InHhencapecwherd bedd8 afesqualtsiaes aretrrangedass a
gi ven magnetlc track 67 on a radius equal to the radius of a

currently-acc Wnom Figs. 1?5(8)(35!51 17ab)prchighieffoct is gttained elthough
ositional set ne at |east_on n t re in S
Pnser ted into th"r?eg %f ¢ Sompesite, hea ﬁﬂé\,\grgg q?lgs %9%?3-) g-nge%g&)
10 show an example where the width of the noise cancel head 8s is set

small to realize the miniaturization. Figs. 172(a) and 172(b) show an

example using a noise cancel head 8s having a uniform width. In
the arrangement of Fig. 172(c), a slider 41 is provided with a groove
4la which also forms the previously-mentioned groove having the |

15 gap do. The slider 41 is greater than the head 8a in the area of the
surface contacting air, so that the magnetic head 8a receives a
weaker air pressure. Therefore, the contact between the head and
the recording medium is made better. In this case, 12 > 11. Figs.

| 173(a) and 173(b) show an arrangement in which the head gap is

20 removed from the noise cancel head 8s of Fig. 171. Since a
magnetic signal is not read out even when the noise qancel head 8s
is brought into contact with the magnetic surface of the recording
medium, there is an advéntagé such that only noise can be picked
up. . |

25 Figs. 176(a) and 176(b) to Figs. 178(a) and 178(b) show

arrangements each using a coil 499 as a noise cancel head. Fig.



provi ded an advantage such that a sinple structure can increase the _
positional accuracy of access to a given magnetic track 67 by the nmagnetic
head 8. This is an inportant function in realizing a hone- 2 0 use

| ow- cost apparatus. Fig. 120 shows anot her design in which a traverse
connecting portion 366 includes a erX|bI Egnber such as a | eaf spring.
The traverse connecting portion 366 is gui déd by a connecting portion guide
375. An optical head 6 and a nmagnetic head 8 are connected 2 5 by the
traverse connecting portion 366 and the guide 375. Thus, the optical head 6
and t he nagnetlwﬂagaahmws:am amangesgenhix which two coilss499a rand 43015 Bre
Thus, it is possible to obtaln he advant age i ch result fromthe |inkage
bet ween the noPEatsd in & Sreve a@&ﬁ§eg§wougl %é'ara/ﬁ tegt a

iﬁéifﬁ?%eiﬁerﬁ%sm ok i 25 %n%fge&ﬁi‘?eci’ig“gﬁ’@;‘iﬂqwg’g%in 51a.
DS, e | et IR RARoSH i o B TREEL o IR o/

medium 2 1510 ith 8P #apl oba HORLI9E 1Pk Go debbctoidl il afidctiphe 2

design of Fig. 10 126 I'n which the diStance between the optical head 6 and
the magnetic hsfathBheadamasgnetieofield. t Big D7 7®) shddwie alnoisencamesl case, the

optical head 6 and the nagnetic head 8 are noved in equal directions 5la
and 51b. Si ncearrangdmeninire whichesignalsefnonytheicoilse4898 amd 498b arei cal
head 6 can be set |large, there is_an advantage 1 5 such that the

transmi ssi on cmlasged by amplifiersppORaland KP0corespechiyghetard ad can be
suppressed. Thi S BEsidBy gne&%%hgesd& s composite signal inputted to

10 the noise canceler 378 of Fig. 134. Fig. 178(a) shows an
arrangement in which vertical coils 499¢ and 499d are provided in
addition to the coils 499a and 499b parallel to the head gap. The
four coils enable higher noise detection ability. By adjusting and

mixing the output signals of the parallel coils 499a and 499b and

15 the vertical coiis 499c¢ and 499d as shown in Fig. 178(b), it is
possible to obtain a noise detection signal optimal for noise caﬁcel.

Fig. 179 shows a spectrum distribution having the results of

measurement of actual electromagnetic noise caused by the optical
pickup portion in the apparatus equipped with the noise cancel

20 head. As understood from the dfawing. noise having frequencies of
several KHz overlaps in frequency with the reproduction frequency
band in the apparatus of this invention which uses a wavelength of
100 micrometers. Therefore, this noise significantly interferes with
the reproduction. As shown in .the drawing, the noise cancel head

25 enables the reduction of the noise in the frequency band by about 38

dB. The noise reduction results in an improvement of the error rate



suppression especially for a small-dianmeter recordi ng nedium such as an MD.
In the previous description of this enbodinent, the magnetic 2 0 head and
the optical head are angularly separ at ed by [err] with respect to the
center of the disk as shown in Fig. 117. The angul ar separation between the
two heads may be [err] or [err]. In these £gses, provided that the shortest
di stance between the two heads is 10 mmor nore, it is possible to obtain
an advantage such 2 5 that the Ievel of noise can be adequately decreased.
It is preferable to adopt one of the previously-nentioned - 146-
counterrreasurétutiagnﬂ'ﬂ%é'eﬁfoﬁu@fé%f nati oh of two or nore of the

4 fZZL omagneti ¢ ShiAFPHHIDE oaRaiicn coPRETBasle Honpes. e dbsiadcs @y
cach ot her .neoaq@’ere?}aba?%%%%é??%# A Ao, BRI B RO BRRCSE, °
provi ding posid, oﬁ@abnﬁeﬁfé ﬁstPeSis?’P{dh ?Gf%’ dH Be"fioké Y an H@?Qto%ﬁl

of posit ween e two

advant age such e accuracy onal al I gnnent bet

heads can He iffehessedl 168NeThASY By Buttingngte ataned stiidetutlaé ioptidaas an 1
0 advantage such that the apparatus can be mniaturized since all the
parts can be Ilnexd echdithenmnagnédticdieddh¢odi®GmmNextmore,r Hoanedisnprévidedt wi | |
be described. Wth respect to an optical disk for data, a CAV (constant
angul ar vel ociary pdvantage sueh that oisgds rremarnkakdy rggusth hiay Bais r enai ns

t he sane even mhen 1 5 the radlus of - the tical disk.varies he -
appl i cati on t Fasecht WR"F&"’IP tamyRtn @RW%‘%SE@SIR%“QP

(constant li N3latis %ét\aye)en the optical head and the magnetic head.
10 A description will now be given of a method of maintaining the

positional accuracy. As shown in Fig. 117, with respect to the
optical head 6 and the magnetic head 8, traverse shafts 363a and
363b are rotated in equal directions in response to rotation of a
- common traverse actuator 23 via traverse gears 367a, 367b, and
15 367c. The traverse shafts are provided with opposite screws
respectively so that the optiéa.l head 6 is moved in a leftward
- direction 51a while the magnetic head 8 is moved in a rightward
direction 51b. The respective heads meet positional reference
points 364a and 364b, and therefore positions thereof are adjusted.
20 Thus, the optical head 6 is moved to a position above a reference
optical track 65a while the magnetic head 8 is moved to a position
above a reference magnetic track 67a. In this way, initial setting of
the positions of the two heads is executed. Therefore, the accuracy
of the positional relation betweén the two heads is maintained
.25 during the movements thereof. The positional setting is done at

least once when a new recording medium 2 is inserted into the



so that the |inear speed remains constant although the rotational speed
depends on the radius of a track. In this case, it is difficult to adopt a
recording format of a conventional floppy disk or a 2 0 conventional hard
disk. In the application to a CD ROM to increase a recording capacity,
this invention uses the foll ow ng design. ﬁ shown at 370a, 370b, 370c,
370d, and 370e in Fig. 122, the data capac Bés of respective tracks are

| arger as they are closer to the outer edge of the disk. A head of data has
a sync portion 369 and a 25 track nunber portion 371 followed by a data
portion 372 aagparatiss @erwhen 3 pdwesuppiyeswitehdf tHeapphrafies is eOridd
depends on the -147- track. The CRC portion 373 is used for error check.
A gap portionofi/4Theyeby, daring hetericpesationf dfthé¢ apparatos; the twidy Readst hat
a sync portion 369b in a next head or others can be prevented from being
erroneous| y eazeaunovedbykqnal idistances: Thiscinthiescakid whenetthiioptigad t he -
recordi ng. This design has an advantage such that, in the case of a CD, the
recordi ng caphérdy8iaceesses a givesboptical tracle 65, ther magnatieyheagabi t y whi ch
occurs iné}he desi gn_where respective tracks are set to equal capacities as

in a conveéhti BRENTAIELY AFcepses 2 givendragpsticdrack §hemadieing egual to

utes the netj.c r rding 10, and repyoductiaon l rect usi ng the
QLV rotati on HBREAGSOL Yiyraenis optisal Reac g Tor e 62581 | cal
head for the thare i ad e C hat or _control .circyt
excl usively f%?‘?ﬁe%&bﬁq%g b%a‘é@%f%auiv;qﬁ] Eée]é%ﬁi?qrg&&)q\m& ?Jtﬁg’g}e&fflg
formats on a gl ' d Ll e ' t re of two
tgpes, a" npr?rga n‘%[)ééieby;]%lg %ﬁ\?a&f)i%g%?%at rac s’%%/%hS%d{erP%si%ﬁb\%? in Fig.
123, magneti Coptirak trfcdé 678 And a magnetic track 65b on the same radius are

10 accurately accessed. In the case of access to an outermost part of

the recording medium, the two heads are positioned above tracks
on a circumference having a radius L2. In the case of access to an
innermost part of the recording medium, the two heads are moved
to positions above tracks on a circumference 'having aradius L1. In

15 this case, the distance between the optical head 6 and the magnetic
head 8 is equal to 2L1. Provided that this distance is set to 10 mm
or more, the level of noise transmitted from the optical head to the
magnetic head is adequately small. In the case of a CD, L1=23 mm
and thus the distance between the two heads is given as 2L1=46

20 mm, so that the level of noise is equal to 10 dB or less as
understood from Fig. 116. Thus, there is an advantage such that an
adverse influence of the noise hardly occurs.

As shown in Fig. .1'17, when a recording medium. 2 is required

to be inserted into the apparatl;s, the presence of the magnetic

25 head 8 makes difficult the direct insertion of the recording medium

— 2. Accordingly, the elevator 21 for thé magnetic head lifts the



67c, and 67d are | ocated at opposite (back) sides of optical tracks 65a,
65b, 65c, and 65d, and the tracks are arranged at equal track pitches Tpo
according to the "nornmal node". 2 0 This invention adopts a "vari able
angl e" system As shown in Fig. 117 and Fig. 119, in this invention, the
angul ar ~separati on between the optical hq@f g_and t he magnetic head 8 is
equal to one of various values such as [er f and [err]. CGenerally, in a
conventional recording and reproduci ng apparatus of the rotational 2 5
magnetic di sk type, sync portions 369 of data, that is, indexes 455, are

| ocated at posinagoeticnhead B gndetheatrgiverssbyeesignificanh distancs; asid then1 48
- the disk. In the casg of index of the variable angle systemof this

i nvention, as Weotgcqrding gnedivyn ispinsgrigdeingo thecappasatuh Jit this dmes
portion 369 at,the data starti int .can be arpitrarily chosen wth.a

Ot ch ot 17. 3 thif Prevusl-fucnoned mistaRa EeBtln efweFn i e hered,
MSF optical bl ; e | ' t QL.s case, as
shown in Fig. @%?Soipor %@fndieiga{ ﬁg[{le%pﬁ?{:gfé)gpgéﬁgﬁaf@é?@% #r? St %%t ion is
recorded ag i nGle%idRslyCdEEribEAC the 'rﬁﬂgﬂeﬂ@ﬁfédaablé&ﬂﬁﬁg“p@ﬂi&@t@??ed |
simul taneously wth tracking. I'n the case where "sync" “foll ow ng the given

MSF, that is, dleans\the &biMabtGurfaied of ehe andgnetat hedd 8ndThéni thehe first
and second franes of the subcode in Fig. 213, is used as index, recording

can be st art ednagnietisnhead 8 ang the beserseliang returiivéd 8o [givenh positioosn i n
Fig. 213. In this case, although magnetic recordi ng can be accurately
started from tWhesyHee paagnefic 3@?41 ard fbadsaversenare Fefaynedhto thgnetic 1

5 recordi ng can not be, al ways end accur at el f the,magneti ¢ recording
s ot accur adlrgn RSN e BesIHeRal Shiaon hetyecn e Optcal head &
10 and the magnetic head 8 is still out of order. Thus, if the magnetic

head 8 is moved together with the optical head 6 without correcting
the positional relation therebetween, the magnetic head 8 can not
accurately access a given magnetic track 67 on a radius equal to the
radius of a currenﬂy-acéessed optical track 65. The previously- -

15 mentioned positional setting is done at least once when the
recording medium is inserted into the apparatlis. Thereby, thére is
provided an advantage such that a simple structure can increase the
positional accuracy of access to a given magnetic track 67 by the
magnetic head 8. This is an important function in realizing a home-

20 use low-cost apparatus.

Fig. 120 shows another design in which a traverse connecting
portion 366 includes a flexible member such as a leaf spring. The
traverse connecting portion 366 is guided by a connecting portion
guide 375. An optical head 6 ﬁnd a magnetic head 8 are connected

25 Dby the traverse connecting portion 366 and the guide 375. Thus,

the optical head 6 and the magnetic head 8 can move together in a



signal is witten over the sync portion 369. To prevent such a problem it
I S necessary to know the nunber of optical pulses per round. Accordingly,
rotation is designed to start fromthe optical 2 0 record portion of index.
At a mdtinme point, the optical beamis returned to the original track by
one track. Thus, the reproduction is agaip%H§Qe on the optical address
corresponding to the index. Accurate one revolution can be perforned

provi ded that the nunber of optical pulses which occurs during this
interval is recorded. The 2 5 data obtained through the nmeasurenment in
this way is retivecdandnl. husgitdsipossdler o pbtaihog‘xaaadmta@gmhibh
track-optical address -1 49- correspondence table, that is, the track O

or the track 1rﬁsm%& é@}plﬁhe h@kagﬁ&@s@gpgthqﬁ%m&etwétbi &80
ey ;
ort aspond ng 2% EOREEN, drstrbets TS et st ie, Hd /e GHBEF b
di i th..a hi ' 1 .
Theretor o, ¢ nd ey ERSE SphbtuBe bR S ARANIED RN wdnl e Rdaa B o
Lhe gap 378 Casle Rasily i & «°AiredRibns 04.Caf1fhs, Aidteds th @RAfOLY | S

enabled. In this case, It 1S necessary to pronptly get su ata to 10
establ i sh syncidwintagll sifch khatfthe rddgnetaé hadoslevatorcein reepilgdiftathesi gnal
is subjected to EFM decodi ng, a subcode sync detector 456 obtains given MSF
subcode. | n numegdetizi headi 8 ldurihg thecimseotibngof tHié reeordingemeatitiaet@r 457
recei ves the subcode fromthe subcode sync detector 456, and conpares it
with subcode iiRtafhgmpparatuss address of a given magnetic track. Wen the

Lo are equal, the jideksin of ME. 117 S35 be modified ftd s 'fsigh or g P!
10 126 in which the distance between the optical head 6 and the
magnetic head 8 is always equal to a given value Lo. In this case, the
optical head 6 and the magnetic head 8 are moved in equal |
directions 51a and 51b. Since the distance between the magnetic
- head 8 and the optical head 6 can be set large, there is an advantage
15 such that the transmission of noise from the optical head td the
magnetic head can be Suppressed. This design is effective in ﬁoise
suppression especially for a small-diameter recording medium such
as an MD.
In the previous description of this embodiment, the magnetic
20 head and the optical head are angularly separated by 1800 with
respect to the center of the disk as shown in Fig. 117. The angular
separation between the tWo heads may be 459, 60°, 90°, or 1200.
In these cases, provided that the shortest distance between the two
heads is 10 mm or more, it is péssible to obtain an advantage such
25 that the level of noise can be adequately decreased.

It is preferable to adopt one of the previously-mentioned



therefromto start data recording fromthe sync of a block follow ng the

I ndex address. Since this design uses the subcode information which can be
obtai ned fastest, there is an advantage such that a 20 delay tinme is short
and the reproduction is accurately started with the head of a desired tune.
In the case where data in the optical addrii% whi ch corresponds to index is
damaged, magnetic recording on the track T FTficult. To solve such a
problem as shown in Fig: 214, an error- 2 5 free optical address foll ow ng
the wong address is defined, and the optical address MSF infornmation
thereof is recpinftéricakifes to-Aoize-orMBUsthbinatiefikof &9b roimdrecofrpaeet i C
record portion so that the track in question can be used again. This design
nmekes it possipreeiduslpamienticirsd coungenmeasutestoaoligeect or for the

absol ute angl e of the disk. The recording of a head 5 portion can be
started from a par iinothercasebwheze \thengleetrothagaketiceshieldt withc zespeét 4o CD,
data recording can be started imedi ately after the readi ng of given
optical addredbeiopticalahead 6 nsmqoqatebraeﬁe@ﬁm.dﬂmmm&aad g‘sandbﬂmje
whi ch forns index. Thus, during reproduction, imedi ately after_the optical

i nformat i oh ofmagaetehead &cande ppposed to each pihepdnia ygrtigal ne head of

Tovati on wai ¢ AU RhenEl it £1G | EAoueutiisorSo oY, erPHISiBE pRHEnAL

dat di d th i od duct i d nt dat

accoss time | Selnepees Stip SndiodBliBerE s Byl B itPpAkad Rulillhey

wh di ' 1 t

ther e, o0 3 B Yk R BB ARN WA 150l YR Bl k36 baxf e
increased. The above-mentioned opposed configuration has an

10 advantage such that the apparatus can be miniaturized since all the
parts can be located at one side of the disk.

Next, a recording format will be described. With respect to an
optical disk for data, a CAV (constant angular velocity) is provided
and thus the rotational speed thereof remains the same even when

15 the radius of the optical disk varies. In the application to a CD ROM,
the rotation of a disk is controlled at a CLV (constant linear velocity)
so that the linear speed remains constant although the rotational
speed depends on the radius of a track. In this case, it is difficult to
adopt a recording format of a conventional floppy disk or a

20 conventional hard disk. In the application to a CD ROM, to increase
a recording capacity, this invention uses the following design. As
shown at 370a, 370b, 370c, 370d, and 370e in Fig. 122, the data
capacities of fespectivc tracks are larger as they are closer to the
outer edge of the disk. A head of data has a sync portion 369 and a

25 track number portion 371 followed by a data portion 372 and a CRC
portion 373. The capacity of the data portion 372 depends on the



magnetic track. As shown in Fig. 213, optical address information is
recorded in the Qbits of the subcode in the MSF format or others. The MsSF
needs to be accessed when an optical track is accessed. 2 0 The wi dth of
the magnetic track is equal to several hundreds of [err]. and is greater
than that of the optical track by two ord % Accordingly, as shown in Fig.
253, at a step 468a, the recording and réﬁ zmction of a given magnetic
track are started. At a step 468b, an optical address is obtained by
referring to the 2 5 optical address-nmagnetic track correspondence table.
- At a step 468gack. r Ther ERC portiona878d8raesé&d FbiSerfor eheskai Agthp Nordiow ep
-1 51- 468d, a check is nmade as to whether it is nagnetic reproduction. If
it is the repB?duraving noadignabis set aftegithierCRC portion 873 sontHatvalsyaic
M2S2F2 and the lower limt value MLS1IF1 of a search address range. A step
468f execut espertion 369 inha naxti bead aidothers ¢an bespreegniesisfrom heiagk i s
made as to whether the optical address is in the range between the upper
limt val ue sfidongsustyerasedievepamhen the dinganv is @ifferent during
reproduci pg the magnetic data i.s started. If an error js absent _at a step
468i thedre IREQIEHNg f’aﬁpﬂ@%& has azhadyvaptage spebsthiat, in thecease s
made as to the. nugher, o

search oo A4 08 e spaule Wbl gt 1S don o7

a step 468m aﬁsectoga\%%aﬁ%% gcﬁ?c%@eﬁk? §E§ t"“;'l'l&fe F?gﬁ’%c?‘é%,

Chan that at TRCRSrdS 3ept SEBL Eapafitics pf 7 pohVetiofiiticpry AIOET T

the optical hedditich, 8ht@dthe Mmaghetic! HEa@xeciites the magnetic recording
10 and reproduction by directly using the CLV rotation control of the

motor in response to the signal of the optical head for the CD, there
is an advantage such that a motor control circuit exclusively for the
magnetic recording can be omitted.

Next, physical formats on a disk will be described. The

15 physical formats are of two types, a "normal mode" and a "variable
track pitch mode". As shown in Fig. 123, magnetic tracks 67a, 67b,
67c, and 67d are located at opposite (back) sides of optical tracks
65a, 65b, 65¢, and 65d, and the tracks are arranged at equal track
pitches Tpo according to the "normal mode".

20 This invention adopts a "variable angle" system. As shown in
Fig. 117 and Fig. 119, in this invention, the angular separation
between the optical head .6 and the magnetic head 8 is equal to one
of various values such as 00, 1809, 459, and 90°. Generally, in a
conventional recording and repl-'oducing apparatus of the rotational

25 magnetic disk type, sync portions 369 of data, that is, indexes 455,

are located at positions with a given angle as seen from the center of



track range. At a step 468r, a head is found in response to the optical

I ndex mark. At a step 468s, the magnetic recording is started. At a step

468t, the nmagnetic recording is conpleted. 20 I f the optical index

mark is decided to be absent at the step 468m a step 468u searches for the

gi ven optical address MOSOFO. In the casq,MQQLe access is done by a step

468v, when the given code data SO and ‘S1 (see Fig. 213) in a block

i medi ately follow ng the bl ock MOSOFO are detected at a step 468w, a head
ic recording is found and set. At a step 468x,_the

f the 2 5 t
?ecorgi ng ismiggretﬂjééﬁ- Fe thesass ofcmdex: okthe-varigbieyangle syptemeaf this -1 52-
Fecor di ng 1 1 adRYeRHonS S shFETm P 163 e FORlept HabfotrnR stdhe WRC
|t f 1 T i dyant h, that.a tine of
access to-the HAEGIRL B0, phtae datEidfprind hojnf FahCBE AAbIRHY et brelith o
address Searc?a pﬂwfofg&.g%  ¢h e Sirbahdfe ﬁélh&{}ekg‘anoﬂ '&éirfﬁ;%ggess
(0] I on, Optica e I

search range reproauc recordl ng can nore re Yy

exeout ed. §eXigédMEXaspABRELIIACk Bt SptiElFectid lpdheoRess s, B i n

ganme nachi ne, a general Isk is insefted into the apparatus. 1 0 At the
start of a prahisewasenbsrsiniviminiFigl 21, presiterlithdt optieal fizrke gfiven TOC
region, and information is read out froma given track recording the
program and i MSFrinfoomatiorn isitecondedh asmindgkvion evesykraekoindery data. This
sequence is the_sane at every starting, In the case where a CAV_opti cal

di-sk is used, ipformatigy camn bechtgined sipultaneousiywith tragking 1 Indheess i s
rade wi{h respogt bRefESLisd IiRHIRg U ghRn MIF Sndt AT e Ym R
10 modulated code data SO and Sl in the first and second frames of the
subcode in Fig. 213, is used as index, recording can be started with
an accuracy corresponding to 170.8 pm as shown in Fig. 213. In
this case, although magnetic recording can be accurately started
from the sync portion 369 in response to the index, the magnetic
15 recording can not be always ended accurately. If the magnetic
recording is not accurétely ended, the last portion of the record
signal is written over the sync portion 369. To prevent such a
problem, it is necessary to know the number of optical pulses per
round. Accordingly, rotation is designed to start from the optical
20 record portion of index. At a mid time point, the optical beamlis
returned to the original track by one track. Thus, the reproduction
is again made on the optical address corresponding to the index.
Accurate one revolution can be performed provided that the number
of optical pulses which occurs during this inter\(al is recorded. The
25 'data obtained through the measurement in this way is recorded on

the magnetic record portion of the magnetic track-optical address



2004-th track 65d, and a 3604-th track 65e. In the case where the hybrid
disk of this invention is used, if magnetic information necessary for
starting is present in a nagnetic track out of 2 0 alignnent with the back
side of an optical track accessed during the starting, wasteful access to
the magnetic track is executed in addition,tq access to the optical track.
Thus, the conpletion of the starting is def g&e’d commensurately. In the case
of the equal intervals of the "normal node", there is a small possibility
that the 2 5 center of the magnetic track comes into alignment with the
back side of icheréspordénée aakle, thetakOthe trhcksO MCHES tFack 4.adifaeby, -1
53- anot her magnetic track, and the speed of the starting is slow als0O in
this case. Thdt Iy anrrressarytd medsirentite pulde ntimbenagain.on features that
the magnetic tracks 67b, 67c, 67d, and 67e are defined at the back sides of
the four optical trSinke thebphgsical dearneanunizer ahdcthes MSF dbloekunumben be
read out at the starting. The track nunbers and the address information of
the optical r&OsFesPRR@RG to Pnhirevoludion (rowas) ane lmown., dhe magmekict o
the track hunbers are recorded on the TOC regi on of the optical recording
portion or thé'efmﬁﬁ"@gp%lé‘f ended with @ bigh ascuragy ramresponding ke téQe of

CD, 1 0 subcode jnf tion i d Data t ut  at
The starting fdiccTheRetae, e e BRRIAN 08! (s Br e ertted froma lacing.

data represent in,item r proaress (degr ints. a
per sonal naméﬁﬁﬁgggeﬁ’éﬁgg %ﬁ%%%@es PArt ‘l'%%,d ?‘ﬁéﬁﬁhﬁﬁéﬁ%&?r ack
whi ch records y.0f | y for the 1 5 starting is

aut omati cal | yrgggg%glgg%%ﬁ igama %?ﬁe as access to optical data, and the
information is reagnoMisidadd b es WREESSAY to promptly get subcode data to

10 establish synchronization. In Fig. 211, after an optical reproduced

et

signal is subjected to EFM decoding, a subcode sync detector 456
obtains given MSF subcode. In more detail, with reference to Fig,
215, an index detector 457 receives the subcode from the subcode
sync detector 456, and compares it with sﬁbcod_e in an optical

15 address of a given magnetic track. When the two are equal, the
index detector 457 controls a data buffer 9b to output data
therefrom to start data recording from the sync of a block following
the index address. Since this design uses the subcode information

~ which can be obtained fastest, there is an advantage such that a

20 delay time is short and the reproduction is accurately started with
the head of a desired tune.

In the case where data in the optical address which
corresponds to index is damaged, magnetic recording on the track
is difficult. To solve such a proi)lem. as shown in Fig: 214, an error-

25 free optical address following the wrong address is defined, and the
optical address MSF information thereof is recorded on the



track. Thus, a loss tine is nullified, and there is an advantage such that
the starting time is very short. In this case, as shown in Fig. 124, the
track pitches between the tracks are equal to random 20 val ues as Tpl,
Tp2, Tp3, and Tp4. Therefore, although the recording capacity is slightly
| owered, this design is effective to use whkgh needs hi gh-speed starting.
The "variable pitch node" and the "vari abl e angl e node" are effective to
nmusi ¢ use, for exanple, acconpani nent use. In the case 2 5 where this
invention is applied to acconpani nent use, personal environment setting
data can be rgbagneticatrack talde afhthsh magnetic zecomsh pestianssontbat dhe
Intervals for respective nmusic nunbers desired by persons respectively,

desired t enposTafkiBgaestion canshe usediRgain. desired anounts of echo,
respective desired rangeters_of. DSP, an t hers.. Thereb here Js

provi ded the fol | ovf it5 4es gﬁE‘?iﬁ?‘P%eE" ot adgFge‘}sl%l?éi%c‘%iE Wofte
once, only by A | | t ' a OERh { ne,
music is repro%é}(éﬁg_ Ilaﬁ%oﬂ{a% ?%gp{@%m%t%@n%gﬁ%dl %ggyal S, E’?ﬁa%s,
and the echoespeiafin @dnble (SigrtedSREA] hVSaReHSHN arbit drigle s PR&SifoFe for

the respective persons to enjoy the acconpani nents 1 under conditions
wel | suited tdntthe ehseidfieCiyndatadeedordineg cah béstartedansmediatdly aftase,
magneti c tracks at the back sides of the optical tracks 65b, 65c, 65d, and
65e for det er rthé repding o givenooptioal adduess infoamatityt iindde apticgbr sonal
acconpani ment data_ regarding the nusic nunbers_are-recorded on the nmagnetic
tracks 1 5 6A§COEGPOrgion suph a¥ subcade mehichsforype indexe HausngHRIRENt on

the optical t rr%(f:if'ogg%tfo%, %%%h?&el§ ra‘:?terretll'i"‘et Sgu%%i ?r?f'oell'lmation of the track

10 is read out, the sync portion in the head of magnetic data starts to
be reproduced. Accordingly, a loss time being a rotation wéiting
time is completely removed from the period of magnetic data
recording and the period of reproduction, and a substantive data
access time is shorter. This advantage is great especially in the case

15 where recording and reproducing apparatus of equal types are used.

A description will now be given of a method accessing a -
magnetic track. As shown in Fig. 213, optical address information is
-recorded in the Q bits of the subcode in the MSF format or others.
The MSF needs to be accessed when an optical track is accessed.

20 The width of the magnetic track is equal to several hundreds of pm,

and is greater than that of the optical track by two orders.
Accordingly, as shown in Fig. 253, at a step 468a, the

'recording and reproduction of a given magnetic track are started.

At a step 468b, an optical addréss is obtained by referring to the

25 optical address-magnetic track correspondence table. At a step
468c, a reference optical address MOSOFO is obtained. At a step



acconpani ment data is recorded on the nmagnetic track 57 at the back side
thereof. During the start of reproduction of a given nusic nunber, the
nmusical interval, the tenpo, and the echo of the nusic 20 nunber are set
in a period of one revolution of the disk and the reproduced nusic starts
to be outputted. Thus, also in nusic use,_LSq_"variable pi tch node"

provi des an advantage such that both optic data and magnetic data can be
qui ckly accessed. I n general mnusic use, this design is effective when

envi ronment setting about, 2 5 for exanple, DSP sound fields for respective
musi ¢ nunber s, 468dusedheck is made asnto mdrather itvie magneticinepraductions If

applied to a CD ROM when the nmagnetic coercive force Hc is set to 1,750
Oe, a RAM capaltiisyths repraguctionralgulation ds givesy of the wppet imitaedigi ng

f f it f T th i it
S T or bnoe WZSRES g, the oReE Mnir kel MISTRL of & sprrebr fadiesh, P2 Y

duct i - j . . | d.
General by a CEEM fasten, 1887 X500 Pag i Ml BpEa) Blinest. JAREDT | ons
of MB. Thig 'nyfe@t 4385%6&1&&1@1& h’i‘&d@(r?%atoo{vﬂe@ﬁiF?& ngﬁéeﬂcé’d&'&s@?fsain
conpressi ng and expandi ng prograns and vari ous ta conpressing

reference tabl gse rahge thrrwiely the apper lgnithealtieniid thedovadr Halif vabser ded
into the RAM The data conpressing design will now be described with

reference to FApya &&p 468N kewoskofafeproduacingrtiiéimagnetie daini isastartedr di ng
portion 4 is previously loaded with information closely 1 5 related to gane

cont ents possiB|3n esger ivabgent a§ a step 468it the repredyetien s gpmapieted:
exanple, data ﬁ'oarpx) re%'égll ?sg pi'eesfe%rt,e gcghécﬁg lisefna? é: Qms to the number of times at
10 a step 468j. At a step 468k, the search address range is contracted.
Then, the magnetic reproduction is executed.

If it is magnetic recording at the step 468d, a check is made
at a step 468m as to whether the optical index is present. If it is
yes, optical addresses of, for example, +5 frames, in a range

15 narrower than that at the step 468e are set at a step 468n. At steps
468p and 468q, the optical head is forced to access the opticai _
track range. At a step 468r, a head is found in response to the
optical index mark. At a step 468s, the magnetic recording is
started. At a step 468t, the magnetic recording is completed.

20 If the optical index mark is decided to be absent at the step
468m, a step 468u searches for the given optical address MOSOFO.
In the case where access is done by a step 468v, when the given
code data SO and S1 (see Fig. 213) in a block immediately following
the block MOSOFO are detected at a step 468w, a head of the

25 magnetic recording is found and set. At a Step 468x, the recording
is started. At a step 468t, the recording is completed.



as a place nane reference table 368a and a person's nane reference table
368b. The free area in the ROMis large, and various reference tables can
be prepared which are of information having a high 2 0 possible use
frequency anong words such as person's nanes, place nanes, and nuner al _
sequences. |If the word "Washington" is dirg gély recorded on the magnetic
recording layer 3 formng the RAM an ar €al 80 bits is consuned. On the
other hand, in this invention, the data conpressing ref erence table 368a
defi nes "Vﬁshington" as 2 5 a binary code "10", and thus the 80-bit data
i s conpressed intoAdedrdid} to theadesifn. of Py, ZBP/ 85188 éjedof accesorded on
the magnetic -1 56- recording |ayer 3, and thereby the information is
recorded whil ¢héhaa gﬂedccmmdhy g itpacleditcizdstfficieht tbogeafchl féh opitical s
known t hat gener al ta conpression techni ques provide data conpression
cor r espondi ngaddressas in severaldensi ofchaniasov Thers, tthere ds ari advanitaget ed,
data conpression by a factor of 10 or nore can be done according to thIS.
data conpr esssughdémfga timieuef aecrssato ke mggnetic trackrigi shomepadn thef a
CD ROM i s substantially eqU|vaIent to the 320-kB nmagnetic recording
capacity & acagegehere gheoptieal,ad r%syaagsgangécforlwqomdmgw. d disk of

this invention, the area, of t optical _recordin ortion is used
in conpressi n&agxéq\ge}e%lgg &%P@&l‘?ﬂt%ﬂf‘fﬁg chBaPE’%ugO? HEPEOQECHQH
advant age such_t Iai e cal JRAM ca g ll S_Vir IIy i ncreased
al t hough t he ﬂR?’g JFCQEﬁIlh"?aﬁ%E.‘P? rﬂ@E 5880 FCErH 125 since the data
conpressing and ex d t 15
reggr d por ?I on, Mbgﬁﬁﬁ%ﬁg%gﬁaf ﬁeﬁgﬂbamﬁﬁnwrd&fgﬁﬁﬁfﬁﬂ‘
decr easi ng. TQEgﬂﬁeqnaeﬁﬁﬁé,sa'g&éaﬁ ROPPGRINS BT into the apparatus.

| 10 At the start of a program, information is first read out from a track

of a TOC region, and information is read out from a given track
recording the program and informatibn is read out from a given
track recording data. This sequence is the same at every starting.
In the case where a CAV optical disk is used, it is now

15 assumed that, as shown in Fig. 124, access is made with respect to
decided tracks such as a first track 65b, a 1004-th track 65c, a
2004-th track 65d, and a 3604-th track 65e¢. In the case where the
hybrid disk of this invention is used, if magnetic information
necessary for starting is present in a magnetic track out of

20 alignment with the back side of an optical track accessed during the
starting, wasteful access to the magnetic track is executed in
addition to access to the optical track. Thus, the completion of the
starting is delayed commensurately. In the case of the equal
intervals of the "normal mode", .there is a small possibility that the

25 center of the magnetic track comes into alignment with the back

| side of the optical track. Therefore, it is necessary to access



may be stored in the magnetic record portion. The data conpressing design
may use a Huf frman optimal coding nethod or a Ziv-Lenpel nethod. In the case
of the Ziv-Lenpel nmethod, 2 0 previously-prepared reference tables and Hash
functions are recorded in the optical record portion, and thereby record
data in the magnetic record portion can be g npressed. The overal

operation of the recording and reproducin'g1 aratus w Il be descri bed
hereinafter with reference to Fig. 127 25 and Fig. 128. The system
controller 10 operates in accordance with a program the flowhart of which

i's shown in Fiaghothe? AAENELE traef; and tHe SpeelNsiothe 2Battings siber sldom

magnetic head is lifted, a step 410 places a disk into a correct position.

Then, a step 4his cakes MFhé Meariabletiracib ottt mode' obthly irmpagition featiussep
412 noves the optical head to a TOC track, and a step 413 reads out opti cal
data 5 from that the magrieticAtifacks: 6%by 67cs SThnand| 6%e taxe definedsat the g4
bits of the subcode in Fig. 213. The nmagnetic | ayer can be recogni zed

provi ded t hat backesgides n@glmfoumqpﬂ@dfﬁraehs@meﬁﬁg. abdn antd which
recordi ngéayer when B=1. In Fig. 213, there are already used conditions

of QI, @° aresequired ¢o ke reas eutiahthe stagtingy The gragk nymberg ang o,
condl oS oot ares taforogatiGh, o, o5 e Pl v
2, B, 0420 b el A pEAGA, P th e Rl e o2°
Shec oa! | gBppag HCHR TP fembilof WIE Gt FACHEAAE SO e
to TOC region of the magnetic recording portion. In the case of a CD,
10 subcode information is recorded thereon. Data to be read out at the
starting is set so as to be recorded on the magnetic track, and the
data represents a game gain item number, a progress degree,
points, a personal name, and others. Thereby, at the starting, the
magnetic track which records the information necessary for the
15 starting is automatically accessed at the same time as access to
optical data, and the information is read out from the magnetic
track. Thus, a loss time is nullified, and there is an advantage such
that the starting time is very short. In this case, as shown in Fig.
124, the track pitches between the tracks are equal to random
20 wvalues as Tpl, Tp2, Tp3, and Tp4. Therefore, although the
recording capacity is slightly lowered, this design is effective to use
which needs high-speed starting.
The "variable pitch'.mode" and the "variable angle mode" are
effective to music use, for exaxﬂple, accompaniment use. In the case
25 where this invention is applied to accompaniment use, personal

environment setting data can be recorded and stored which



starting points of recording and reproduction of respective nmagnetic
tracks. For exanple, in the case of the first track, when the optical head
accesses the MsSF or the block of 3-minute 15- 2 0 second 55-frame, the
magneti c head accesses the first track. As shown in Fig. 213, the index

I ndicating the record starting position enﬁglqs an accuracy correspondi ng
to 17.3 mMmmwith the MSF i nformation only.” é use of a given franme in a

gi ven MSF enabl es an index signal to be obtained at a hi gher accuracy, for
exanple, an 2 5 accuracy of 176 [err]. Thus, in the case where index is
made from t he repressntmatusicah ihteyvals fort pegpegtivieermyisie muusibdrisodésized t he
-1 58- recording is started, the reproduction can_ be started froma head of
a desired tund¥aiPeIROBE GSREgLvely: desivad tempest of sesprativeagngsiferi bed with

[ ?LﬁLli”S?et 8;5%8' BHes: esizgd a%?éﬁét%dﬂﬁggég?taséﬁé’ﬁf? ﬁ%%gtpgip%re aedets
_ RS Sk
bt ains tho | HIeRSrn T SUkGe. Bherebf Fabutud Botloel T RGBT | iex.

The readout daif AR NBrf i A i

di sk has asmagéletlc ngormgé%gp%?%?a%%%gg in%or%ltefebg ug&eas g
subcode nunbergn hc@om(?ﬂrlim@mﬁlﬂooaﬁ heceespdhigienOmd@ane! mubicapks for
defaults of nagnetic data, and information representing whether or not the
vari abl e pit chreprdduced prwtomatically twiph 4hé mhestéal irtteryalss ¢hecteniposie fl ag
of the magnetic recording layer. \Wen the result of the check is Yes, an
advance to a |ng thegeghpesodesirgtdy the respestiveopersans.t fhwuseldldsi s No, a
step 415 reads out, an_optical mark representing whether or not .the nagnetic
recording | ayepo%ﬂbgn rnggehé'pqsgectwe persons to eénjoy the accompaniments

10 under conditions well suited to the abilities and the tastes of the

persons. In this case, magnetic tracks at the back sides of the
optical tracks 65b, 65¢, 65d, and 65¢ for determining the heads of
music numbers are defined, and personal accompaniment data
regarding the music numbers are recorded on the magnetic tracks
15 67b, 67¢, 67d, and 67e. In the case where the accompaniment on
| the optical track 65c is selected, the related personal |
accompaniment data is recorded on the magnetic track 57 at the
back side thereof. During the start of reproduction of a given music
number, the musical interval, the tempo, and the echo of the music
20 | number are set in a period of one revolution of the disk and the
reproduced music Starts to be outputted. Thus, also in music use,
the "variable pitch mode" provides an advantage such that both
optical data and magnetic data can be quickly acceséed. In general
music use, this design is effecti.ve when environment setting about,
25 for example, DSP sound fields for respective music numbers, is

used.



recording surface or others is present. \Wen a step 416 detects the absence
of the optical mark, a junp to a step 417 is done so that nagnetic -
recordi ng and reproduction regarding the present disk 20 are not executed.
The program enters a nmagnetic recordi ng and reproduci ng node at the step
418, and advances to a bl ock 402 which exggy es initial setting of the

magnetic track. A step 419 in the block 4 pves the magnetic head

downward onto the surface of the 2 5 recording nedium and a step 420 reads
out magnetic data fromthe TOC area. Then, a step 421 lifts the nagnetic
head to prevent wedn the eas&swheradhisinvention s 4ppligttka GhrREM,ovhent an
error flag representing error conditigns of the rrarstgletic data is present.

Wien a step 41Bg magnelis eoprchiecforge Hedds 1568 tor 315G Qgy,2 HAMJcapeeity ®fa
step 427a i s dgne, tep ,427g ejects.the gptjcal disk, apd a ep
427b indi cat e& oat&%ﬁppgatpe G&?&é’e‘%ns@edf’gﬂgit/“’cﬁma%géb‘ﬁg?c& ﬁé.a éfﬁen, a
step 427c sto r I whet her
or not the demwﬁéglﬁchc%%%P#ﬂg l\g%??glg]ﬁr ?&gﬁdﬁ% & ace i s good:
with the ti ﬁé};g M#e&ﬁpgﬁi& L Ratid tilfed € ' tic 1
0 tracks.CE)V\he%?#? e reggglt ot t eﬁc ecgdi S N_o,aﬂg ste§'4g!gqﬁ%%ﬁé§£§€9ﬂ§
contents of aprafiiced sieg BRGDEROM! tii€ 540PMB @apa reof iapeFdaEHCe
table in response to the nmagnetic data information of the TOC track. The
updat ed t abl e usedst Gendrally, @ €D ROMhas anamusged brifhee eppacisy of at\\east t he

result of the check is Yes, an 1 5 advance to a step 428 is_done. Wen the
step 428 det eseveraldtepscelcMEs Jhis ineeniion uses the free area of the ROM

and records data compressing and expanding programs and various
10 data compressing reference tables into the ROM to execute the
compression of data recorded into the RAM.

The data compressing design will now be described with
reference to Fig. 125. In thé case of a game machine, the optical
recording portion 4 is previously loaded with information closely

15  related .to game contents possibly required during the execution of a
game program, for example, data compréssing reference tables such
as a place name reference table 368a and a person's name reference
table 368b. The free area in the ROM is large, and various reference
tables can be prepared which are of information having a high

20 possible use frequency among words such as person's names, place
names, and numeral sequences. If the word "Washington" is directly
recorded on the magnetic recording layer 3 forming the RAM, an
area of 80 bits is consumed. On the other hand, in this invention,
the data compressing reference.table 368a defines "'Washington“- as

25 a binary code "10", and thus the 80-bit data is compréssed into the

2-bit data "10". The compressed data is recorded on the magnetic



I nstruction regarding the magnetic track, an advance to a step 440 i s done.
O herwi se, an advance to a step 429 is done. In cases other than the

vari able track pitch node, an advance to the step 2 0 440 is done. In the
case of the variable track pitch node, a step 430 sets an optical track
group nunber n to 0. A step 431 increnents B gy 1. When a step 432 detects
that nis equal to a final value, a junp tB a step 438 is done. Ot herw se,
a step 433 accesses a heading optical track in the n-th optical track
group. 2 5 Wen a step 434 detects that the default magnetic track is
good, a step 43mording layer Sagmet ithersbyd thievinfemmuatinnois: hecandedawdhitsf -1
60- the recording nedium Then, a-step 437 reads out magnetjc data and

stores the readtfutsadteanasiy ishee hyia faster ¢f di/4he laispknawes thahd a
t to th t 31.is d . t t.h hand, ,wh th tical add
Cor f espondi ng SSP4TAL daigneorbTRsagn teotutBegdriniae Hitaccmtessoma
diti t 5 ' th th
Che def aurt vesdigeSibiting g (REoR SRR ARAl Babiiia MALERR &' "0l 0
return to she phffed dataScopifesdin ﬁ%gaofféﬂu' IICI S B Hhdre dah be dijgg N

reaches the final value at the step 4 readi ng out the optical data and
the 1 0 nagnetaccoidingitd asAhesbrapréssingtdesidas: TAS! ¢hersz-kB the case
of a game nmachine, a gane programis started, and the gane scene which

occurs at the magneticsranodding capacity ef 206D ROMbisi substaritinliaequivedentied
on the magnetic recording portion. A step 439 lifts the nmagnetic _head, and

an advance to %@ thes20khB magnatic Yeeprding oppacitynel simagneticydistet At he
absence of { he wibabh abiaed b Ml Mhing disilor ud leRudl b2 A8

10 area of the optical recording portion is used in compressing data to
be stored into the RAM, and thus there is an advantage such that the
logical RAM capacity is virtually increased although the physical
ROM capacity decreases. In Fig. 125, since the data compressing
and expanding programs are étored in the ROM of the optical

15 record portion, the substantive capacity of the RAM is prevented
from decreasing. The data compressing and expanding programs
may be stored in the magnetic record portion. The data
compressing design may use a Huffman optimal coding method or a
Ziv-Lempel method. In the case of the Ziv-Lempel method,

20 previously-prepared reference tables and Hash functions are
recorded in the optical record portion, and thereby record data in
the magnetic record portion can be compressed. |

The overall operation of the recording and reproducing
apparatus will be described her.'einafter with reference to Fig. 127

25 and Fig. 128. The system controller 10 operates in accordance with

a program, the flowchart of which is shown in Fig. 127 and Fig. 128.



detects the absence of the normal track pitch node, a junp to a step 446 is
done. Otherw se, a step 441 receives an instruction of accessing the n-th
magnetic track. A step 442 derives the optical 2 0 address correspondi ng
to the n-th magnetic track by referring to the information in the internal
menory of the systemcontroller 10, and a4f$p 443 accesses t he opti cal
address. Then, a step 444 reads out magnetic data, and a step 445 stores
the readout data into the internal nmenory and a junp to the step 446 is
done. 2 5 The step 446 checks whether or not a rewiting instruction

i s present. Wen tMndesgpndiionsavherecthe smagnetic jheas 1o lifted.c step i s

- - done. h f the check i i d.

J%ﬁfit cp 447 ﬁ%?ﬁﬁéf@%ﬁﬂé c&r%pﬁ%:siﬁgﬁf ﬁ@?ai%?ﬁéf%m?ge%?ég%ﬁt |

: LS X 427

Step 455 FZ:&%ﬁéméﬂéw%%ﬂ o8 P notRal BERIIGR | A gjEn 2 £ i 1Bk ioea
448’ i . .

step 'S doRfical Head ﬁﬁa%ccﬂ?ﬁ Sanied @‘E%Q Q{]}?P%apép%@tt &?ﬂ%g}&@hee

rewitten is present 1n e I nternal’ menory e

result of g he fidiicthd TOetrack. | Afirst Qvay is88 cbtrolSb#8NEhH0is, @1 -dabits
magnetic recording is not executed but ‘only rewiting of the internal

menory is exeofitthe. siihesdéd he Figs218. 1THe ahagheticHagkr icanN\be recogaizedd9
refers to the magnetic track-optical address correspondence table and
accesses t he gprovideshthatib recordingrmmdium 4s ajefittnl asvheinghwithagheti ¢ head
downwar d, and s%ggs 451, 452, and 453 execute readi % out. the magnetic
data, storingMagneadseerdingdaysr svhen Qthr i@ Figndly, theke Are alikadhe

(ranst erred | Hegt el 8 Olfe i B3, Beriel B d.fadbtrs o 8% Q% 4ss
I's 10 @8, @4=1, 0, 0, O, conditions of Q1, Q2, @3, 94=0, 0, O, 1,
conditions of Q1, Q2, Q3,'Q4=1, 0, 0, 1, and conditions of Q1, Q2,
Q3, Q4=0, 1, 0, 0. Thus, conditions of Q1, Q2, Q3, Q4=0, 1, 1, O are
defined as a magnetic data track. In this case, the magnetic track
format information can be recorded in the TOC. Specifically, as

15 shown in Fig. 214, there are recorded physical positions in a CD
optical record portion which form indexes corresponding to |
starting points of recording and reproduction of respective
magnetic tracks. For example, in the case of the first track, when
the optical head accesses the MSF or the block of 3-minute 15-

20 second 55-frame, the magnetic head accesses the first track. As
shown in Fig. 213, the inde:ﬁ indicaﬁng the record starting position
enables an accuracy corresponding to 17.3 mm with the MSF
information only. The use of a given frame in a given MSF enables
an index signal to be obtained a-t a higher accuracy, for example, an

25 accuracy of 176 pm. Thus, in the case where index is made from

the sync signal in a block following the given MSF block and the



done. The step 455 checks whether or not a final storing instruction is
present. Wien the result of the check is No, an 2 0 advance to a step 458
is done. The step 458 detects whether or not the work has been conpl et ed.
When the work has been conpl eted, ‘an advance to a step 476 is done.
Qtherwise, a return to the step 428 is dongggWen the result of the check
at the step 455 is Yes, an advance to a step 456 is done. The step 456
extracts only updated 2 5 data fromthe nagnetic data in the internal
menory, and a step 457 detects whether or not updating is_present. In the
absence of recopgding, sl stantgd. Hhe sepredactioncan b seated frpmea head of

Cor  espondi ng RSRERAC BF STRRAEAROT K78 i i B e 58 AEsHBed ne
Getocti on of  tREAoperfen Rl T2 BIR 08 eRlted oo REE WRiGioh B Wicn o

step 472 dete t rQL L5 | ngn e 8l is
done. The st e(;;ﬁ%g%eﬁbf tés}sfﬁé %gﬁﬁ%ghﬁ°ea??g%igégés epa%égs gtoegﬁg t he
magnet i c hsad_duﬁérstai}eaﬁea@aéi@we&ar@mg hffl reprofieRtid?3 SHEtRE hdE of
recordi ng agai n and O checks the error rate. "When the error rate i s good,
an advance t o thecMSE info2thdtsortl obtainidhthe iridesein ¢hig alag, iit idathnevessapy t o
the step 427a is done. Wien the step 472 detects that the error rate is
smal |, an advdecpravdde speejaldndexs theaecadoyt siadp corgdaiie akBaghet her or not
1 5 the recording has been, conpl eted. Wen the result of the check is No, a

return to the I€PEpservingswhsther onactithe pptigal disk has ap@agnetic
recording portion, address information such as CD subcode numbers

10 corresponding to the positions of magnetic tracks for defaults of
magnetic data, and information representing whether or not the
variable piich mode is present. A step 414 checks the presence of
the flag of the magnetic recording layer. When the result of the
check is Yes, an advance to a step 418 is done. When the result of

15 the check is No, a step 415 reads out an optical mark representing
whether or not the magnetic recording layer on the magnetic
recording surface or others is present. When a step 416 detects the
absence of the optical mark, a jump to a step 417 is done so that
magnetic recording and reproduction regarding the present disk

20 are not executed.

The program enters a magnetic recording and reproducing
mode at the step 418, and advances to a block 402 which executes
initial setting of the magnetic track. A step 419 in the block 402
moves the magnetic head down%avard onto the surface of the '

25 recording medium, and a step 420 reads out magnetic data from the

TOC area. Then, a step 421 lifts the magnetic head to prevent wear



Is Yes, a step 474 lifts the magnetic head. A step 475 checks whet her or
not all the work has been conpleted. Wen all the work has been conpl et ed,
an advance to a step 476 is done. O herwise, a 2 0 return to the step 428
is done. The step 476 |lifts the magnetic head, and a step 477 cleans the
magnetic head with the head cl eaning porti 3 Then, a step 478 detects
whet her or not an ejecting instruction is g (.?sent. In the presence of the
ejecting instruction, a step 479 ejects. the 25 optical disk. In the
absence of the ejecting instruction, a step 480 stops the program -1
63- A band pastherepf.ciA ster #2322 chetks whethemanmosanlerrar fag equency
distribution of a reﬁroduced signal fromthe nmagnetic_head may be provi ded

in the drive SRIGSENHEE ¢HOr KAnditigns) of the magnstisodata iFpsgsentmgneti c

[ b f.ol ' desi gn. [
nond. a drive BHEEH Nep' 8202 acBut e Bresenddof ithe e e A agharbeot 1
Then, d | ' ' . . g duct i
o ol ot ed. 5 Aistep FRFE L Hory THE SRENESYA HEAL i BBLRAF SR BndTa) "

CD's, a thbck dtepm27h indicites Meledie optidal ek 86 é%ﬁ?ﬁagbaf &i des thereof
by screen printing or others, so that"there is a roughhesSs of several tens

of [err]. WierapparatagneThenhaasteps42T©8odids ithé pro t with such a CD,

print ink is renmoved or damaged. As shown in the state of Fig. 115, the

recordi ng medi um 2 Gaviheyothermbandi @ stepek@4 clyecks Whethiensar hetl thet o the 1
his case, the transmn ssion of electromagnetic noise from

5 apparatus. | )
t he actuat or f‘gerfla%‘#e"%blq Eegordedqon the @Eﬁaakqumgmwgmi&good with
the optical address correspondence table of the respective magnetic
10 tracks. When the result of the check is No, a step 426 updates the

contents of a part of the magnetic track-optical address

correspondence table in responSe to the magnetic data information

of the TOC track. The updated table is stored into an internal

memory of the apparatus. When the result of the check is Yes, an
15 advance to a step 428 is done.

When the step 428 detects the presence of a reading
instruction regarding the magnetic track, an advance to a step 440
is done. Otherwise, an advance to a step 429 is done. In cases
other than the variable track pitch mode, an advance to the step

20 440 is done. In the case of the variable track pitch mode, a step
430 sets an optical track group number n to 0. A step 431
increments n by 1. When a step 432 detects that nis equal to a
final value, a jump to a step 438 is done. Otherwise, a step 433
accesses a heading optical tracl.: in the n-th optical traék group.

25 When a step 434 detects that the default magnetic track is good, a

step 436 moves the magnetic head downward onto the surface of



conpared with the OFF state of Fig. 115 in which the recording nedium 2
havi ng no magnetic shield layer 69 is inserted into the apparatus. The
noise is outputted fromthe magnetic head 2 0 reproducing circuit 30, and
can be easily detected. Accordingly, even when the nmagnetic head 8 is not
brought into contact with the nagnetic FECféglng | ayer 3, the recording
medi um of this invention can be discrimna froma conventional recording
medi um such as a CD. Only when the recordlng medi um of this invention which
has 2 5 the nagnetic recording |la is-Inserted into the apparatus, the
magnet i ¢ head thei m@wdk@medmnnco am avstep 43¢ readscowt olagnetic data 64-
recording medi um Thus, the magneti c head jis prevented fronjéontactlng t he

back 3I de ?)f ﬂ@@&?ﬁ?@%@%ﬂ%gmé@%%lﬁﬂ&@lLIBEW‘QWPP 3 no magnetic
head 1 b evoHRATAES, ABRTAGE 1 B shep it e aaHs n(é a‘%ﬁﬁ?%@éﬁ"ﬁﬁgﬁﬁéc
recording md%&&@le%gﬁ% %gé %o?fbsyﬁ%diﬁgktosﬂgee fl@ﬁcr [ 94

medi um Accor g to an s gn, a dIS i ' hatTton co

si gnal dengti igefhif @ﬂ%ew%af b%dn@&waoqusrsf&aeté&eaa&eéte “435feC0fdl ng

mediumis previously recorded on a TOC area of the opt | recordi ng

portion of a @lac%semaﬁnopﬂbalcaﬂdfé@cbﬂmrma@nﬂm@@efmn \?édﬁ?ear’ﬂaenFl rst,
optical TOC information is read out froma recordi ng nmedi umwhile the

magnet i ¢ head steps 36 and 437ateadamt magnetie data,cand iy refadinuto thalstephen |
the discrim natlon code mg for the presence of the magnetic |ayer is
det ected, the 43kis Thergp 431 dngrrmagnis mob¥ oht Whef Riyeaghepddsy di ng

e i ARG o ol IS L) oGP G e

10 magnetic data is completed at the step 438. Therefore, in the case

of a game machine, a game program is started, and the game scene
which 6ccurs at the previous end is retrieved on the basis of the
data recorded on the magnetic recording portion. A step 439 lifts
the magnetic head, and an advance to a step 446 is done.

15 When the step 429 detects the absence of the variable track
pitch mode, a jump to a step 440 is done. When the step 440 |
detects the absence of the normal track pitch mode, a jump to a
step 446 is done. Otherwise, a step 441 receives an instruction of
accessing the n-th magnetic track. A step 442 derives the optical

20 address corresponding to the n-th magnetic track by referring to
the information in the internal memory of the system controller 10,
and a step 443 accesses the optical address. Then, a step 444 reads
out magnetic data, and a step 445 stores the readout data into the
internal memory and a jump to-the step 446 is done.

25 . The step 446 checks whether or not a rewriting instruction is

present. When the result of the check is No, a jump to a step 455 is



apparatus, the magnetic head 8 does not contact the optical recording side
and the | abel side of the recording nmedium Thus, there is an advant age
such that a danage to the conventional CD can 2 0 be prevented. It may be
good that a given optical mark is provided on the print surface of an
optical disk, and a magnetic recording la}'é-eﬁ I s decided to be present only
when the optical mark is detected. DESCRI OF THE FOURTEENTH PREFERRED
EMBODI MENT 2 5 Fig. 134 shows a recording and reproduci ng apparat us
according to an eighteenth enbodi nent of this invention which is -1 65-
simlar to thelohodWhentthefreSudt of the ehweejt isf Yes,de step 44140 exechited. wi | |
be described later. Information recording and reproduction into and froma

magnlet ic recogmmg;ﬁbﬂﬁ)ﬁh@@ vehethesraen ngt raeﬁnahszoalne b’)@‘éﬁ—]@@lﬂntifr ough I
. 8 . ! = o .
g‘éz“mﬁf ch | §”féasp§se§e h heBiihe Fesban be Cheghad® PEF ataRdvaner e"%%&ﬁéﬁﬁtgbg”a
[ ' | . In FlLg. 43 t |
Fepr oductng o 1o HF stf D)8 Bt Whienthe ket 48 R oBREk R o,
recovers tze Qi Fﬁ@éﬁﬁfé Sttoeé”siég %81£%d0§1'e9 ”‘?he??%%Pfi@g‘ JHRKPHRhLY gr
reproduced” si gnal. A clock cirfcult 29a contalned fn a magnetic recordi ng

circuit 29 subjficistd desfell tbe M&Ehci'sogi‘es%'rﬂriﬂ 138 Ant @il SieeREH
di vision, generating a magnetic-system cl ock signal 383. The

magnet i c- syst efithecppaiagnsl Whén thaesextilaof dhe efheckniscYes) apduipto en
executed by a 1 5 nodulating circuit 334 in the nmagnetic recording circuit
29. These condgitep did 48 elagteosm that thg. magsetithrecopding is ayodt exxgaitedkbut gnal

only rewriting of the internal memory is executed. When the result

10 of the check is No, a step 449 refers to the magnetic track-optical
address correspondence table and accesses the given optical track.
Then, a step 450 moves the magnetic head downward, and steps
451, 452, and 453 execute reading out the magnetic data, storing
the readout data into the internal memory, and lifting the magnetic

15 head. A step 454 rewrites or updates the information transferred
into the internal inemory, and then an advance to the step 455. is
done.

The step 455 checks whether or not a final storing
instruction is present. When the result of the check is No, an

20 advance to a step 458 is done. The step 458 detects whether or not
the work has been completed. When the work has been completed,
an advance to a step 476 is done. Otherwise, a return to the step
428 is done. When the result of the check at the step 455 is Yes, an
advance to a step 456 is done. .The step 456 extracts only updated

25 data from the magnetic data in the internal memory, énd a step 457

detects whether or not updating is present. In the absence of



fromthe clock reproducing circuit 38a has a frequency of 4.3 MHz. The
optical -system cl ock signal is down-converted to the nodul ati on cl ock
signal- for the MFM nodul ator 334 of this 2 0 invention which has a
frequency of 15-30 KHz, and magnetic recording is done. Starting with a
head of a tune is perfornmed through the deltégtion of an optical address by
an index detector 457 as previously descri - In this case, the control of
rotation of a notor is perforned in response to the optical signal. As
shown-in 25 Figs. 218(a)-218(h), the magnetic recording is started by a
periodi cal si gipdatéhigeantdudvarme ttah stepeds8 is doheb61n Bhei meseinee of
reproduction of information fromthe magnetic recording portion of the
recor di ng nediupdating alsieR 459 agcesstathe opticalmadress @frtdduci ng circuit
30 recovers a magnetic-system cl ock signal 383, and the nmagnetic-system
clock signal %ezrespondingsmagnesic tiackesnSteps 480wd70adnsh &hlegBeeutey a

d dul ati t 30b in_t {i duci ircuit 30, Wth
el orence 1o PRGVINELSAe Iundnerls IEAIL AoPTpYe a1 40-dig, BEEeYE dals

| ! . . c :
By auut i SRREGHECEL HRLP Sl oS oF ENAR haRic A e Uispe
supply to an 3aEUCBEdEd BitaOPWH apé&puampdétlee& @hhaé the diedr Qagel téf)d)

prevent the occurrence of electronmagnetic noise as shown in Fig.
Then, the nmaghatde; 4 pmpltsia step 481 usndshen Thengtdph @8lohiftsothe mageetic

rotation of the notor and the denodul ati on of data are done in response to
t he magneti c headk drid & stepgAdL. clgans ithprmagoeticshead iwith dineaheaadnet i ¢ head
8 is shaped by_a wave shaper 466, and a cl ock reproduci ng section 467
reproduces cleaning portion. A step 483 executes the recording again and
10 checks the error rate. When the error rate is good, an advance to
the stép 428 is done. When the error rate is bad, a jump to the step
427a is done.
When the step 472 detects that the error rate"is small, an
advance to a step 473 is done. The step 473 checks whether or not
15 the recording has been completed. When the result of the check is
No, a return to the step 470 is done. When the result of the check
is Yes, a step 474 lifts the magnetic head. A step 475 checks
whether 6r not all the work has been completed. When all the work
has been completed, an advance to a step 476 is done. Otherwise, a
20 return to the step 428 is done.
The step 476 lifts the magnetic head, and a step 477 cleans
the magnetic head with the head cleaning portion. Then, a step
478 detects whether or not an ejecting instruction is present. In
the presence of the ejecting inétruction, a step 479 ejects the
25 optical disk. In the absence of the ejecting instruction, a step 480

stops the program.



a clock signal therefrom The reproduced clock signal is fed to a pseudo
magneti c sync signal generator 462. A magnetic sync signal detector 459
reproduces a nagnetic sync clock signal, and an MFM 2 0 denodul at or 30b
execut es denodul ation into a digital signal. The denodul ated signal is

subj ected by an error correcting section ?g 0 error correction before

bei ng outputted as magnetic reproduced data.¥ The nmagnetic reproduced signal
corresponds to frequency 2 5 division of the optical reproduced signal by
a given factor. Imredi ately before a change from"optical” to "mangetic",

t he signal -1 6A-bawnd gdssniitér tunéd ¢ofa frgqaenyydanidiequadttotane opti cal
repr oduced cl ock signal continues to be fed to a PLL 459a of the magnetic
sync signal dfrequencysdistabutiomne of aceepnodaraed: sigmal frem: Ehe rmpaghetiguency of
the PLL | ocking is set_ close thereto. Accordi r‘gl}( upon 5 a change from
"optical" to hfadgeayche nrpgidedein dhe Anive ripsull ton the aciupter 18y t ti ne
according to the magnetic roduced gl ock PLL. I.n thiss Y., _the magnetic
recordi ng cl OEWQ?'SJ%AWSFS % Qpagngticpise DGy hE Fedrge |‘3¥|tg‘F t he
optical repro i g L&A T di Q.. '
response ;%8 tﬂogﬁl%g ﬁé%lggl[l C %e@%%ﬁ%ré‘%cﬁgggé%ﬁf ("Cacal'hgf1 ;}H—ax}ee: Fggp?e%e t
advant ageous § | 3 LegIN o"d%t?ﬁ?d by
t he magnetic trlg%tralo&%%ie co? gﬁég#ggﬁfhieﬁagggig{ﬁ?ﬁtg?rsr%mugtbt%lag'nlc‘:ﬁg’nge of the
optical head 5 exécuted B fthe! Riagnétic Read heWhepr fisk eprodwitibhdsmagnet i c

signal. In the case where the optical head 6 and the 1 5 nmagnetic head 8
fixedly travetompleted, sdriving tlre @ctunatareisorestiaitest.ent circunferences, a
constant division ratio is_good. I.n the '
In most of conventional CD's, a thick films of print ink are
10 applied to the back sides thereof by screen printing or others, so
that there is a roughness of several tens of pm. When the magnetic
head is brought into contact with such a CD, print ink is rémoved or
damaged. As shown in the ON state of Fig. 115, the recording
medium 2 having a magnetic shield layer 69 is inserted into the
15 apparatus. In this case, the transmission of electromagnetic noise
from the actuator for the optical head 6 is remarkably suppress‘éd as
compared with the OFF state of Fig. 115 in which the recording
medium 2 having no magnetic shield layer 69 is inserted into the
apparatué. The noise is outputted from the magnetic head
20 reproducing circuit 30, and can be easily detected. Accordingly,
even Whén the magnetic head 8 is not brought into contact with the
magnetic recording layer 3, the recording medium of this invention
can be discriminated from a conventional .recording medium such as
a CD. Only when the recording. medium of this invention which has

25 the magnetic recording layer is inserted into the apparatus, the

magnetic head 8 is brought into contact with the surface of the



case where the heads travel on different circunferences w thout being
fixed, the radiuses rMand ro of the circunferences are derived and the
division ratio is corrected in accordance with the 2 0 derived radiuses. A
description wll now be given of the way of the rotation control. Wth
respect to the rotation control during the tical reproduction, a pseudo
optical sync signal generator 461 and a Sﬁbg ést /| ongest pul se detector 460
in a nmotor rotation controller 2 5 26 of Fig. 217 generate an optical sync
signal. A notor controller 26la controls the rotational speed of a notor 17

at a prescri bagcordirlg afeditehat Thos| theandghsticasgadis preveheeddftomal sync
signal. At this tinme, a change switch 465 1s in a position "B". Wen an
optical sync siogrtalcting gt back side of abrécording ymdinomiszwh as,a OD oeets a
changi ng command to the change switch 465 so that the sw tch 465 changes 5
from the posi tildWhigh hasang nagnetic rgcordinglayvese Faerone, thargiissant the

t0t2. the opt IEAEHESPGHI FBAE Fa TBPRRELioRIcash PSP A Ak, Sartesing
magnet i o r epr b ehBenl PSR heE e ke crdfd kBRI EHnd Bhlted, Cp,
the nagnetic shAfetsQiIRInBayo siid b IHENRkoRfinPrtddius 30 Kiz can be

obt ai ned. The obtain magneti c sync signa ocessed by the pseudo

nmagnetic sync si gnaAcdrdengiterardtheandibsioh, 80WACY 14| \d dedorimihagbher 464
into a clock signal matching in 1 5 frequency to the optical rotation sync

si gnalll and be'i-'omgla‘ sigriad démottmgribe preisenbe 4d%a rhagrefiatrecyrdinglayercirmage
from “optical ret:grding medium is previously recorded on a TOC area of the '
10 optical recording portion of a CD or on an optical track portion near
the TOC area. First, optical TOC information is read out from a
" recording medium while the magnetic head is held out of contact
with the recording medium. Only when the discrimination code
signal for the presence of the magnetic layer is detected, the
15 magnetic head 8 is moved into contact with the recording medium.
In this design, when a conventional CD is inserted into the |
apparatus, the magnetié head 8 does not contact the optical
recording side and the label side of the recording medium. Thus,
there is an advantage such that a damage to the conventional CD can
20 Dbe prevented. It may be good that a given optical mark is provided
on the print surface of an optical disk, and a magnetic recording
layer is decided to be present only when the optical mark is
detected. '
DESCRIPTION OF THE FOUR'I;EENTH PREFERRED EMBODIMENT
25 Fig. 134 shows a recording and reproducing apparatus

according to an eighteenth embodiment of this invention which is



"magnetic", the change switch 465 noves fromthe position "A" to a position
"C'" so that rough rotation control is executed. During a |later period, when
the locking is established through the PLL 459a 20 in the magnetic sync
signal detector 459, the change switch 465 noves fromthe position "C' to a
position "D' so that accurate rotation cogteégl responsi ve to the magnetic
sync signal will be started. Wth referermn 0 Figs. 218(a)-218(h), at a
nonent of t=t3, the nagnetic reproduced signal is synchronous with the
reproduced 2 5 clock signal so that the nmagnetic data will be continuously
demodul at ed. simtlar&9; thé entho@ithese oifig! N30 aRcEpt Fr destgr A
scratch on the recording nediumsurface at t=t4, and the error continues
for a certai nwhich Wil Hedestabedsiatent Infofmation regomling aadr oduction is
turned off while the optical reproduction is turned on. During a 5 period
tR the rotat reproduction indés and ifremt a magnetici redordipg qontioh G ofid i s
done to stabilize the rotation of the notor. At t=t7, the period tR

t er m nat es, anecondingpmedim parelexecuted thromgh dnedulationeande magneti c
reproduction is turned on. Since the error has ended, .the change of the
rotation P o desmdwlation xespepsive to ap optigakeystem clegkysignall 382 a short
time. At t=t8,

t, magnet i cord sync signal .is re dyced so that data 5
is surely repwsﬂgﬁeié. g’maFfﬁi%w,at‘%Qr%a\‘g?gi%gEﬁLﬁaéﬁ ) aﬂs‘-’BB@@J ously
descri bed, the maagnpetic repro tion is,executed jle the rotation control
responsi ve tor?‘f%-(agﬁéi%'gfgggpqqgﬁlﬁtgﬁc@ddﬁél YR -t he rotation control
responsive o the JRARG! had o AlFEA RpIBheME HRANEYE iRcfddd™ Hobls' o
manner. This desi gn i's®advarntageous -

reproducing circuit 38a which recovers the optical-system clock

10 signal 382 from the optically reproduced signal. A clock circuit 29a
contained in a magnetic recording circuit 29 subjects the optical-
system clock signal 382 to frequency division, generating a
magnetic-system clock signal 383. The magnetic-system clock
signal 383 is used as a reference in modulation executed by a

15 modulating circuit 334 in the magnetic recording circuit 29. These
conditions are shown in Fig. 216. The optical-system clock signal
from the clock reproducing circuit 38a has a frequency of 4.3 MHz.
The optical-system clock signal is down-converted to the
modulation clock signal for the MFM modulator 334 of this

20 invehtion which has ﬁ frequency of 15-30 KHz, and magnetic
recording is done. Sfarting with a head of a tune is performed
through the detection of an optical address by an index detector
457 as previously described. In this case, the control of rotation of a
motor is performed in response.to the optical signal. As shown in

25 Figs. 218(a)-218(h), the magnetic recording is started by a
periodical signal after the optical index.



in that the reproduction of the magnetic signal is prevented from being
adversely affected by the el ectromagneti c noi se caused by the optical

pi ckup portion during the optical reproduction. Also in the 2 0 case where
the magnetic head 8 and the optical head 6 are separated by 1 cmor nore,
the magnetic reproduction is enabl ed by qqkﬂg_the systemof Fig. 217 and
Figs. 218(a)-218(h). In this case, the optical reproduction and the
magneti c reproduction can be sinultaneously executed. 2 5 As shown in
Fig. 135, the velocity [err] of rotation of the recording nmedium?2 tends to
fluctuate due to aDnaringtthemreproductionef informationofrom dhieymagnatic whi ch
Is generally referred to as ;& wow flutter”. I n a onceiv bl e desi gn where

the frequency Tefordinggpertien ol dhejregprding medipnm 2; & ¢ Circhpt i ng
| th f . ti [ 1 d si | di di 2
s o U ar v e nAtn e REBE ) cir B8R 46 ke todBR 2 bl Eub et (e
ther hand. . ! v ! !
Che Tamor | o QOdE S G 8680 BRI AR, 2008 AR dbnal 885 1 usBlCC
optical ly g epLedyGafeendtan d&mddiatibAta@ititedi by 8 Q8mRHhIERS Y

recording is executed In response to the magneti c-system 1l O clock signal

383, the affe@0oinahet itagietid reprioducing areeitedD.so that the magnetical ly
recorded signal on the recording nedium?2 has an accurate constant peri od.

 Therefore, there | 3ith referenicegto Figh2iRaa detailed deseriptitim yilanowebe
realized even at a short recording wavel ength. | n addition, since a given
tinme part of €ken & Arerationswhich pocurs dwdng s magyetie aspEadugtione

round of a1 acke: B 93BoR S W nkaE ol e d3ilal SHAPLEY B 1A index,

10 a power supply to an actuator of an optical pickup portion 6 is

turned off to prevent the occurrence of electromagnetic noise as
shown in Fig. 218(d). Then, the magnetic reproduction is turned
on, and the control of the rotation of the motor and the
demodulation of data are done in response to the magnetic record
15 signal. The reproduced signal from a magnetic head 8 is shaped by
a wave shaper 466, and a clock reproducing section 467 reprdduces
a clock signal therefrom. The reproduced clock signal is fed to a
pseudo magnetic sync signal generator 462. A magnetic sync .signal
detector 459 reproduces a magnetic sync clock signal, and an MFM
20 demodulator 30b executes demodulation into a digital signal. The
demodulated signal is subjected by an error correcting section 36 to
error correction before being outputted as magnetic reproduced
data. ' |
The magnetic reproduced. signal corresponds to frequency
25 division of the optical réproduced signal by a given factor.

Immediately before a change from "optical” to "mangetic”, the signal



set as small as possible. During the reproduction of a magnetically
recorded signal, the optical-systemclock signal is subjected to frequency
di vision so that the nagnetic-system clock signal for 2 0 denodul ati on can
be accurately recovered as shown in Fig. 132. Thus, a decision or

di scrim nation wi ndow tinme 385 (Twi n) for i% derodul ation in the
reproducti on can be set short, and the daf I scrim nation performance can
be enhanced and also the error rate can be inproved. 25 As denoted by
"data 1" in Fig. 132, according to conventional two-value (bi-value)

recordi ng, onlsesadting fromthieefrequendydliyision of the bpticay meprodaeedhe ot her
hand, in -this enbodinent, two bits or_ nore can be recorded per synbol as

will be descrie¢logknsigaahgonsinuesptabeifeditoya Bld 488anof the meagpelie syzc in
i e
228 Béid ?rg a%?ég%%ytgﬁ-%u gi lPE g‘rg%%ti r&#ﬁ%‘%%?éﬁgr s%%gé%@gggg?pggn,
1- synbol V\gvgﬁrdn%%eugantqv\gﬁg%fag ?jﬁnﬁtyafé{ %&%ng\ﬁ%@%%@ﬂgf%%qgo that an

i ncreased andugtediitedefipadSHofRtitn€ AdcORdingAtd RE. mhinefeoFeprdducedexecut ed
at uniformperiods To, the value of [err] i's equal to t3 -t3=To-dT and is
thus snal | er td¢lackt PELshir tieist wage thed magnetic[recotding tloek sigaahdsur acy of
recorded information 1 5 can not be naintained regarding the signal 384d
of Fig. 150. /genenstad|hy the frequencye divisior ofi theabptigali reprofiuced glockg

point is

signal, and the magnetic recording is done in response to the

10 magnetic recording clock signal. This design is advantageous in
that the optical reproduced clock signal can be replaced by the
magnetic reproduced clock signal in a short time upon a change of
the optical head 6 into an off state during the reproduction of the
magnetic signal. In the case where the optical head 6 and the

15 magnetic head 8 fixedly travel on the same circumference or
different circumferences, a constant division ratio is good. In the
case where the heads travel on different circumferences without
being fixed, the radiﬁses rM and ro of the circumferences are
derived and the division ratio is corrected in accordance with the

20 derived radiuses.

A description will now be given of the way of the rotation
control. With respect to the rotation control during the optical
reproduction, a pseudo optical sync signal generator 461 and a
shortest/longest pulse detector. 460 in a motor rotation controller

25 26 of Fig. 217 generate an optical sync signal. A motor cont_roller

261a controls the rotational speed of a motor 17 at a prescribed



set to the nonent t3 and the magnetic-systemclock signal is shifted by the
time dT. Thus, a discrimnation (decision) wndow 384 for detecting "00" of
"data 2" is defined by a nonent t4=t3' +dT. 2 0 In addition, pulses which
occur nonents t5, t6, and t7 are decided to be "0O1", "10", and "1 1"
respectively. In this way, the 2-bit data_igegenndulated.'Vhen t he

pul sewi dt h nodul ation is designed so that erght different nodul ated signals
can be generated, three bits can be 25 recorded per synbol. Wen the

pul sewi dt h nodul ation is designed so that sixteen different nodul ated

si gnal s can berqjebional expeetloin responserto the wopticgl sya o sighadie dib dhiss fimpe| .
In these cases, more increased anount of recorded data can be realized.
The optical red Wﬁe‘*@%ﬁs i 3 ppgition oé .| ¥éRenan gp SYHRtignal
recordi ng wavelength I rger. val ue .of . for exanple, 5 10 [err] to
100 Lerr],  aucdewady AR eSpbusHedmidhidutinah s BRATTR Whahdine "

I i dth) i ' t t4 Skilar i
[Grerence, a HORCrapaa s Shofle QAR soRpl oM RIS (B hpligts

combi nati og offrBMikRAHddIBCAPB Rl aSyEsiftnCIACKThLENtheRhOYbEAY PotagEsr di Ng
capacity remarkably greater than the 1 0 recording capacity realized by

conventional tapthelsysicheoniztidnrptationiabispeedbodi nent, a region in the
magneti c recording portion of the recording nedium 2 is designed accordi ng
to a use. In the ca¥dthvreferencRaM Figs. L2 13(ad-2uf(hi.nat drt2. U ROMidadr a

personal conputer, a |arge recordi capacity is required, and thus 15
recor di ng reg!mofi&c%?ﬁ(@ﬁ?@?@%tgalﬁdéﬁ %ﬁi’)i%?ﬁd Dy the pa%gn?&lct he
recording me 'r%%r%‘duc fon %ﬁlegfar}% }‘ra tilgrera%géjrl rt%eoﬂﬁi\dsﬁgﬁag T of the

10 magnetic reproduced signal is measured by the wave shaper-466,

and thereby the magnetic sync signal having a frequency of 15 KHz
or 30 KHz can be obtained. The obtained magnetic sync signal is
processed by the ﬁseudo magnetic sync signal generator 462 and a
frequency divider/multiplier 464 into a clock signal matching in

15 fr_equency to the optical rotation sync signal and being fed to the
change switch 465. Immediately after a change from "opti'cal“-'to
"magnetic”, the change switch 465 moves from the position "A" to a
position "C" so that rough rotation control is executed. During a
later period, when the locking is establishedthfough the PLL 459a

20 in the magnetic sync 'signal detector 459, the change switch 465
moves from the position "C" to a position "D" so that accurate
rotation control responsive to thé magnetic sync signal will be
started. With reference to Figs; 218(a)-218(h), at a moment of t=t3,
the magnetic reprodﬁced signai is synchronous with the reproduced

25 clock signal so that the magnetic data will be continuously

demodulated.



hundreds of bytes for recording information of nusic nanes, a nusic order,
copy guard (protection) code, and others. Thus, in the case of nusic CD s,
recordi ng regions of one track to several tracks 2 0 are set, and a
remai ni ng area except a magnetic track portion can be used for other

pur poses such as a screen print area with te venness. One magnetic track
may be provided on an outer area or an inn area of the optical recording
surface side of a recording 2 5 nedium In the case of one track, as shown
in Figs. 84(a) and 84(b), recording material can be added to an excl usive
pl ayback di sk by It is nbéw agddhiedtigat interver ds caused 16y @vsératehnen thel .,
the elevating circuit 22, the magnetic recording and reproduci ng bl ock 9,
and t he magnefrecordiag feditns stefagnat 4=t4ly andatie® esromcohtinudsefapaar at us
structure is sinple and the apparatus cost is |ow. Wen one track is 5
provi ded on agertainrtimedEof In fibis ease.dahd=th.dthenmagaeticeprodyctinguds t y
of that one track is relatively small. Wen one track is provided on an

out er nost  ar efusned il wehile dhe ppHeal reprodrctionyisytgrred on. fowuripg aof Fig.
2o Bl O ot Sonk i o Bl s
S ol o and smitsh {5 dffe 1e-BbtiFe FiS Fobafon SCUR BRIt o the apparatus,
head 6 and si mul | afotary HReDPAPH S hermbiiss” ARFIng hpltel 1% 0P15" Ly
the CD i's contyBredtichof fs Aned Sftiile HE hiane e iéprotfuctin 8 1= ©
turned on. Since the error has ended, the change of the rotation

10 . control from "optical" to "magnetic” is completed in a short time.
At t=t8, the magnetic record sync signal is reproduced so that data
5 is surely reproduced. In this way, the error is compensated. As
previously desbribed, the magnetic reproduction is executed while
the rotation control responsive to the opﬁcél reproduced signal and

15 the rotation control respohsive to the magnetic reproduced signal
are changed in a time division manner. This design is advantageous
in that the reproduction of the magnetic signal is prevented from
being adversely affected by the electromagnetic noise caused by the
optical pickup portion during the optical reproduction. Also in the

20 case where the magnetic head 8 and the optical head 6 are
separated by 1 cm or more, the magnetic reproduction is enabled by
using the system of Fig. 217 and Figs. 218(a)-218(h). In this case,
the optical reproduction and the magnetic reproduction can be
simultaneously executed. .

25 As shown in Fig. 135, the velocity o of rotation of the

recording medium 2 tends to fluctuate due to a variation in rotation



enabl ed. Under these conditions, the magnetic recording and reproduction
are executed. The sync signal and the index signal for the nagnetic
recording are read out fromthe -optical track 65. It is 2 0 now assuned
- that, as shown in Figs. 84(a) and 84(b), information indicating the
presence of the magnetic recordi'ng layer 3,Ls, in an optical track 65 at or
near the TOC area. The optical recording bi'éiqC 7 detects this information,
driving the head el evating notor 21 and bringing the magnetic head 8 into
contact with the magnetic 2 5 recording layer 3 as shown in Fig. 84(b) to
execute the rfr@ditd aibter whichig pehiceallpGeféireddorhs "a wolv THittdie In
reproduced data is tenporarily stored into the nenory 34 of the recording
and reproduci ry congeivaible desi dwhpdatthegfr'e?ueneymfed magnetivonecortdinghe
stored data to reduce the nunber of tinmes of actual nmagnetic recording and
reproduct i on aldck sigedliis fixed, ther rechirding iwavdlengtit & 66a magnetiqadly and
the outernost nmagnetic track 67f are sinmultaneously subjected to recording
and repr oduct irf6R0rded sigral pusa yepardingimadinm 2 tends toi vanneren|issengo 3
cm as sho in Figs. 84(a) and_ _84(b). _Therefqgre, as sho in Fig, 1 0 116,
the degr e\gof tf‘h@gé‘ﬂcpﬁ g to thecworofludter: 9%@%@@55&1&y1¢%§%pt ical
head 6 into the magneti c ,head is reduced.b ?T4 dB. the ope-track
system the nﬁgﬁ@f‘?@&%&‘r’éﬁmg ‘@3@5@&%‘@&%@ og’cgerl%%'rﬁ gtFethe '
recordi ng nedi he Vi o. opt | rec [ [ t he
recordi ng nedirﬁ%ngﬁgf%\ég ;sch&cq%sfig%ﬂaelr:gS%ﬂgsge flsr%%dio?‘ g%gl$%§}gt<gfgg
pl ayer havi ng qhaiiReYebtdtitit Spthotirddlt equictey BiviSforl Bhdmaeeet i ©

head 8a is ac
magnetic recording is executed in response to the magnetic-system

10 clock signal 383, the affection of the wow flutter is canceled so that
the magnetically recorded signal on the recording medium 2 has an
accurate constant period. Therefore, there is an advantage such
that accufate recording can be realized even at a short recording
wavelength. In addition, since a given time part of the recorded

15 signal can be accurately located in one round of a track, a gap
portion 374 (see Fig. 123) for preventing overlapped record can be .
set as small as possible. During the reproduction of a magnetically

~ recorded signal, the optical-system clock signal is subjected to
frequency division so that the magnetic-system clock signal for

20 demodulation can be accurately recovered as shown in Fig. 132.
Thus, a decision or discrimination window time 385 (Twin) for the
demodulation in the reproduction can be set short, and the data
discrimination performance can be enhanced and also the error rate
can be improved. .

25 As denoted by "data 1" in Fig. 132, according to conventional

two-value (bi-value) recording, only one bit can be recorded per



under the CD, the CD player can be small in size and sinple in structure.
In the case where the magnetic recording |layer 3a of Fig. 131 20 is forned
on the side of the transparent substrate 5 of the recording nmedium by a
thick filmfabrication technology such as a screen printing technol ogy,

t here occurs an additional thickness or he{ﬂgg of several tens of [err] to
several hundreds of [err]. This additional I ght causes the magnetic head
8a to contact only the nagnetic 2 5 recording |ayer 3a but not contact the
transparent substrate 5. Thus, the magnetic head 8a is prevented from
damagi ng the symbab- @nahepeiterthandsin dhis smbtidimeandy itwioohitsfort heore
magneti c recordi ng portion reduces the capacity of the optical recording
portion. In tHarderegarded: per sghali as naldbgalessribedelerginaftes; ng

separated fromthe, CD, .2 b di stance ho,of Q,22 m r re, and ere an 5
el evating mn‘dm%Pe?ilﬁagﬁpB§r§WBﬂnt FEPIQface &i &@3‘%‘2% Ségrf‘%bﬁga %l | er
21d in a diregtion . | f 0 i e
recordi ng porf?%@%gﬁgt(}%@ét cé@eeqﬁﬁg‘hgﬁ?g@zé@%éa& P?{E?%}né@g) uﬁ&g"g%hoéﬁ
via the ruRber %@n ' tmﬁﬁlﬁﬁf tic
recording gort(l on E‘S}én tg?ﬁhg&%ﬁﬂ#ﬂﬁ%ﬁg@g&g& ang t uglgﬁoa%?géspgood
nmagneti c recorgistent BRckCSiphia? 382 Four! diightal 33fues306M0\@1" N16",0and8, the
magnetic track 67f is provided by applying magnetic recording material to
an out ernost dildd arfe absigniedetofouhdifferemtprcended Wignhalkst 888203841 CD
recording 1 5 nediumthrough a screen printing technique. In fact, printing

i s done under 3%&¢i andnd84Aaiespactivelyewhich garcresult fzony padsewidthuse
modulation of a 1-symbol waveform. Thus, two bits can be recorded

10 per symbol so that an increased amount of recorded data can be
realized.
If recording is executed at uniform periods To, the value of
A/2 is equal to t3'-t3=To-dT and is thus smaller than the shortest
record period Tmin so that the accuracy of recorded information
15 can not be maintained regarding the signal 384d of Fig. 150.
Accordingly, in the case of the signal 384d, a new starting poiﬁt is
set to the moment t3 and the magnetic-system clock signal is
shifted by the time dT. Thus, a discrimination (decision) window
384 for detecting "00" of "data 2" is defined by a moment t4=t3'+dT.
20 In addition, pulses which occur moments t5, t6, and t7 are decided
to be "01", "10", and "11" respectively. In this way, the 2-bit data is
demodulated. .
When the pulsewidth modulation is designed so that eight
different modulated signals éan'be generated, three bits can be
25 recorded per symbol. When the pulsewidth modulation is designed

so that sixteen different modulated signals can be generated, four



a back side thereof to face upward at a screen printing step. Such a
recordi ng nmedium can be nade by a conventional CD manufacturing line. 2 0
If the magnetic head contacts the uneven screen print area or the
transparent substrate on the optical recording side, the magnetic head and
the print area or the transparent substra;f7Pqnd to be damaged. In this
enbodi nent, such a problemis resolved as tollows. As shown in Fig. 131,
the magnetic recording surface of the 2 5 recording medium2 is fornmed
with an optical mark 387. The optical mark 387 may be provided on the
opposi te si de hitstdam be recoyded perosyanhel.nduithese. cases. gpmargl inarersed7 has

printed data, such as bar .cQde, which represents the size of the nmagnetic
Lecgrgi ng regi?ﬁpwd&i@gﬁtegéfﬂt&_ c%@’ep‘r'%m éd at a fi deboft':]he mag{l_etilc
ea serves to r ou a or.nformation,r esent e optica
mark 387 on the rectitdi 9?30‘1’*‘19%?9‘4%“’&‘@.%5 %‘ﬂbef']ﬂfeﬁgl‘ﬂ’ﬁeiﬁleoptical
detector 386 i | ' | e

reproduces th%ﬁ%@%ﬁ%@%%s@«% Ca#&ﬁ%ﬁﬁé@%ﬁ%ﬁepgl @O%%%]Pé%' on
or invard gf ad{mRe’ 16O NMA] dﬁe@-a&éa@@%é@@lod@rﬁhﬁx%?wmﬁ'%ﬁgu!%

preventing a damage from being 10 caused by the magnetic head

Speci fically, meﬁdmw?dlsbﬁcnh) 18 thbaswredl byousihgStie) optival sgstemdelock
information read out fromthe optical mark 387 represents a region of the
magnet i ¢ recorsigngl kayareferenbe, ghhigher resoladicnd inlithecmieasprementaisue of
the magnetic coercive force Hc of the 1 5 magnetic recording material, a

h
secret code fttaineshy Thearembipatips elBANard thsroplicalesysiem fdodp, A

mechani sm or asighr lfalrgﬁrd%rs a recording capacity remarkably greater than the

10 recording capacity realized by conventional two-value recording.
In this embodiment, a region in the magnetic recording
portion of the recording medium 2 is designed according to a use.
In the case of a CD ROM for a game machine or a CD ROM for a
personal computer, a large recording capacity is required, and thus
15 recording regions for tracks are set over an entire surface of the
recording medium 2. Music CD's generally require only severai
hundreds of bytes for recording information of music names, a
music order, copy guard (protection) code, and others. Thus, in the
case of music CD's, recording regions of one track to several tracks
20 are set, and a remaining area except a magnetic track portion can
be used for other purposes such as a screen print area with
unevenness. -
One magnetic track may be provided on an outer area or an
inner area of the optical recording surface side of a recording
25 medium. In the case of one track, as shown in Figs. 84(a) and 84(b).

recording material can be added to an exclusive playback disk by



movi ng the magnetic head 8 is activated in response to the readout

I nformation so that the nagnetic head 8 can be prevented from contacting an
area of the recording nmedium 2 except the region of 2 0 the nagnetic
recording layer. Thus, a danage by the magnetic head 8 can be prevented.
Thi s enbodi mrent may be nodified as follows, ) the case of a CD, an area
inward of a TOC region is not provided w filu7 I optical recording portion.
As shown in Fig. 131(a), this area is forned with 2 5 a transparent portion
388 extendi ng bel ow the optical mark 387. The optical head 6 serves to read
out i nformati oadditbomally praviding the élevasire ndtor 21 0thé eidvatang deduit

t hrough the transparent portion 388. In this case, the optical sensor 386
can be onitted?2| the{pagnebis ranosding and reprastucing blocko?, ase thg be

- provided at a side of the qptjical head 6. In this case, the optical 5
sensor 386 is {I}?&g{e&f é?ag%ei ;l‘ggs gssignyis adeantagspusiy that the appacatus
appar atus or tpﬁ il | aver_qf Fig. .131, a hence wiring to
t he opti cal senso#%lgcgﬂngggéum%éﬂ?‘rarc{ﬁsa%‘%ttifsgﬂwtﬂ@‘%ﬂ%ﬁ% r
386 may besdeshaiRgd ald Wela P d . thr h &b
optical mark 3%7. le%cbllgﬁcﬁ er?rlto‘rag,éatqw gp%ﬁ@é%ggﬁ%& t?%%yp%‘g)rgbﬂgon to
an optical sencgiadity of €hatbhedtrhbR i TeERRAAy 3hghllh . i In the
recordi ng and repro%ci ng appar at us.1 Accordi’ng to o?‘e’ﬁgégér}qpfe, %lgtllgc?al
recordi ng | ayeprovided forr emdonterimdstrareasof the vetordang meanasi sheh £ a
alum numor other 1 5 substances so that a circunferential bar code or a

concentri c- ci repENstic tegk 6Zf pf Hig.dbA4athareoprdingl capadity lof thiait omase,

t he optical . -
P track is 2 KB at a wavelength of 40 pm. In this case, since a

10 mechanism for accessing the track is unnecessary, there is an
advantage such that the apparatus structure can be simple and small.
In this case, when a CD is inserted into the apparatus, the
TOC of the optical track 64a in Fig. 124 is read out by the optical
head 6 and simultaneously the rotational motor 17 is subjected to
15 CLV drive in response to the clock signal of the TOC. Since the TOC
radius of the CD is constant, rotation at a constant velocity is |
enabled. Under the_se conditions, the magnetic recording and
reproduction are executed. The sync signal and the index signal for
the magnetic recording are read out from the optical track 65. It is
20 now assumed that, as shown in Figs. 84(a) and 84(b), information
indicating the presence of the magnetic recording layer 3 is in an
optical track 65 at br near the TOC area. The optical recording
block 7 detects this information, driving the head elevating motor
21 and bringing the magnetic ﬁead 8 into contact with the magnetic
25 recording layer 3 as shown in Fig. 84(b) to execute thé reproduction

of the magnetic record signal.



mark can be formed during the fabrication of the optical recording film As
shown in Fig. 131(b), Fig. 144(a), and Fig. 145(a), three 20 films of a
magneti c recording region 398, printed letters 45, and an optical mark 387
can be formed in a step of applying screen printed material 399 to a CD
twice during the formati on of a nmagnetic risording | ayer 3. The resultant
print surface of the CD has a state such a éhbmn in Fig. 145(a). Wen

bl ack material having a high 2 5 magnetic coercive force Hc is used, a
good contrast of the printed title letters 45 is attained. Provided that
print ink is repl acEHelmeproduted&atanis témpagarily storddintd thevnemaryhi gh
magnetic coercive force Hc in a conventional CD manufacturing line, the
recordi ng medi 3hof Bre regarding amd reprosiuding rannarabvs Ugrard updatingisi ng.
Thus, the recording nedium 2 of this invention, that is, a CD with a RAM

can 5 be madet¥gCutedot respansg to dheiored [datp toarrriucs the ryumpber of
conventi onal . As _sho in Flg.,. 145(a ata,"204312001" is,read pgut from
Che bar code 8RS af BGel Bidarkuc reldhnd By seRrodicton, A B edtie n

| D nunber sgon £, espectively. In the case where the 1 0 screen printing
machi ne 398 is inhibited fromchanging the printed contents froma CDto a

CD having a copy prphedptichlit#aeck 68 at the POCRAnAAthe BHEeRhbEL Bia ic
prints a bar code 387a or nunerals 387b representative of a disk I'D nunber -

as shown in Fifrack4@Tfarasintlianebiklp)subjected ® cecrdingramd i nk may be
used, and the resultant 1 5 print surface has a state such as shown in Fig.
145(b). This d@rgducﬁomm& agedbusi separated by aphysical distance gloseato t he
disk 1D nunbers cm as shown in Figs. 84(a) and 84(b). Therefore, as shown in Fig.
10 116, the degree of the entrance of electromagnetic noise caused by
the optical head 6 into the magnetic head 8 is reduced by 34 dB.
In the one-track system, the magnetic recording layer 3 uses
an outer portion of the recording medium, and may be provided on
the optical recording side of the recording medium. In the case
15 where this design is applied to a CD player having an upper lid 38a
as shown in Fig. 131, since the magnetic head 8a is accommod.ated
under the CD, the CD player can be small in size and simple in
structure. |
In the case where the magnetic récording layer 3a of Fig. 131
- 20 is formed on the side of the transparent substrate 5 of the recording
medium by a thick film fabrication technology such as a screen
printiné technology, there occurs an additional thickness or height
of several tens of um to several hundreds of um. This additional
height causes the magnetic hea.d 8a to contact only the magnetic
25 recording layer 3a but not contaét the transparént substrate 5.

Thus, the magnetic head 8a is prevented from damaging the



In the case where OCR nunerals 387b representing a disk ID nunber are
printed on a bar code area 387a, it is possible to confirmthe disk ID
nunber by either visual observation or use of an 20 optical detector. As
shown in Fig. 144(a), a second printer 399a provides a magnetic recording
region 401 of material having a high Hc of or exanple, 4000 Ce, which is
greater than that of a nmagnetic recording"ﬂééron 398. The magnetic
recordi ng region 401 can be 2 5 subjected to reproduction by a nornmal
recordi ng and reproduci ng apparatus, but can not be subjected to record

thereby. |n atfatdpinéntdsubstratd . dHRKpréViBISIRT thie fféted reedrd

recorded thereinto. This design is advantageous in that 1l1egal copy of the

disk is nore goktioaurédudes thewra?atciﬁi of thé6ipiicabrecydingl politsidn2 Irs
provided with a space portion 402a filled with nmagnetic powder 402 such as

iron 5 powder thervase wihgretthe pragrietic headi 8a [is fixatbavith beingpseparatetl. t he
magneti c portion 403 has a nagnetic coercive force Hc conparable wth that
of iron. Wenfrom theg@B 2cby@ distanceho of (22 mgn ari mere, ang whpretan
powder 402 is pot attracted llg t he magnetic portion 403 so that letters

will not &ppeslevading,member2lb supported qp tharappex Mid 38gnfarcesr ti on
163 12 BT ockbBBeRbobel 4l inch iehudt 4L PR ALKGrER Bt 50"
the uber can el Ihe RRERFHG EeReeihg uRort BB f80eARC Y pedagti head L
Caformat i on o AReDressrsidplicd Yia 168t AN, b1 dl B reliable

contact between the magnetic recording portion 3b and the

10 magnetic head 8a, and thus enables good magnetic recording
characteristics.

In this case, as shown in Fig. 98, the magnetic track 67f is
provided by applying magnetic recording material to an outermost
area of the side of the transparent substrate 5 of the CD recording

15 medium through a screen printing technique. In fact, printing is
done under conditions where a conventional CD is reversed to cause
a back side thereof to face upward at a screen printing step. Such a
recording medium can be made by a conventional CD manufacturing
line.

20 If the magnetic head contacts the uneven screen print area or
the transparent substrate on the optical recording side, the
magnetic head and the print area or the transparent substrate tend
to be damaged. In this embodiment, such a problem is resolved as
follows. As shown in Fig. 131, ;Lhe magnetic recording surface of the

25 recording medium 2 is formed with an optical mark 387. The

| optical mark 387 may be provided on the opposite side of the



recordi ng portion 403. According to this design, it is sufficient that data
of a disk ID nunber or others is magnetically recorded in an OCR
configuration disk by disk in a factory. Thus, this designis 2 0

advant ageous in that conventional disk manufacturing steps can be used.
"According to another design, a nagnetic recgrding layer 3 is provided at an
outer portion of the side of a transparen‘t" Bsstrate 5 of a recordi ng

medi um as shown in Fig. 98, and a copy guard signal 2 5 is recorded
thereon in a factory. This design enables the use of a conventional caddy.
Therefore, t hkéc&@ﬁhgr‘xﬂeaiﬁﬁ'y Nt qHROYPHtical 'k 387 ﬂia_§0prih*ﬂ€d R dUeH | tY
bet ween caddies is attained. In the case of an exclusive playback M>-type
di sk, only onassadsathasde, whithereprégentvhdisige of @ aiagnétiy decordingi de
of a transparent substrate of the disk, this invention can be applied 5

t her et 0. Copy regiome c tAm opdival lsepson| 386K iprovidéd at avskde of thei begndtici s now
~assuned that a CD contains 100 prograns | ocked by |ogical keys. The user

i nfornms the phegdah srinves totreadsonuf «tate omkrformsgtion depresentaghbyrthed pays
a given fee. The program maker replies 1 0O key nunbers, corresponding to
the di sk D n@Pbical markni8T on thegecarding mediym Zein @, HOWR 3¥&¥%s pondi ng

h h ' d [ h . f '
recording r egBRCHICAI b onti delectansRlFatEn combipaRtBaRt AnER:y
i nf ti in_th {4 di I d_t he, di I nb 5 i
LT on | B S RO SehSSOH A B bl TRl eAD "
information i, 1h0Rg7 15EeRlrdilif 10204 YR be AWFA &£ PE6E°H8HISN of a CD.

The optical mark 387 is used in preventing a damage from being

10 caused by the magnetic head 8.
Specifically, as shown in Fig. 131(b) and Fig. 145(a), the bar
code information read out from the optical mark 387 represents a
region of the magnetic recording layer of the CD in the radial
direction, the value of the magnetic coercive force Hc of the
15 magnetic recording material, a secret code for a copy guard, or the
identification number of the CD. A mechanism or a circuit for
moving the magnetic head 8 is activated in response to the readout
information so that the magnetic head 8 can be prevented from
contacting an area of the recording medium 2 except the region of
20 the magnetic recording layer. Thus, a damage by the magnetic head
8 can be prevented.
This embodiment may be modified as follows. In the case of a
- CD, an area inward of a TOC region is not provided with an optical
recording portion. As shown in. Fig. 131(a), this area is formed with
25 a transparent portion 388 extending below the optical mark 387,
- The optical head 6 serves to read out information from the back



to the use allowing program In this way, during a |ater period, the
program can be used w thout any additional operation. Thus, this design is
advant ageous in that the programcan be used without 2 0O inputting the key
informati on after the key information has been inputted once. Since a disk
| D nunber "varies fromdisk to disk and can not be changed, a key can not be
unl ocked even if key information of a per's‘bKZI' disk is inputted into

anot her personal disk. Thus, this design is advantageous in that use of a
program 2 5 without paying a given fee can be inhibited. As shown in Fig.
131, a port ablgdelbtisy optitas Marle\G87 ehrougH tBé traHBpafeht Poftiofio888389.
Wien a CD is noved into and fromthe player, the upper lid 389 is open. In
thi s enbodi nmeriin thisecasgnidte optieall sénaod 386meandie omiitted.t r aver se shaft
363b nove together with the upper |id 389. Wen the upper |id 389 assunes 5
an open position, tliehmydebe¢ aoteddhatdhe epticalpsansdri 388389ayrke separ at e
fromthe recording nedium?2 so_that the novepent_ of the recordi ng nmedium 2

into and fromPro¥idedatra sige ggtﬁagptpagehqq;} BedIn Wais case thpeptcal 389
fraverse shaf tsensdr 306 19 gcafaelBE & Ben St ol Binir Al A2 Onl'y when ¢ he
head 8 15 broUTRrORKELE SAPRERALT b FROSPHEL N e CRIBIAGH of B CRRT™" ' ©
fraverse act ustn) RS WHBSAIhE CHESiceiack DAS Tk DY RBII AL ah. "rhe
traverse gear 367b Ianddaiteoe, tiee pptical sérisor 3863Mmés bealdsigned so as to

detect light which has passed through the optical mark 387.

10 Furthermore, the optical sensor 386 may be common to an optical
sensor for detecting the presence and the absence of a CD in the
recording and reproducirig apparatus. |

'According to one example, optical recording layers are formed
at intervals through vapor deposition of aluminum oz; other

15 substances so that a circumferential bar code or a concentric-circle
bar code is provided as an optical mark. In this case, the optidal
mark can be formed during the fabrication of the optical recdrding
film.

As shown in Fig. 131(b), Fig. 144(a), and Fig. 145(a), three

20 films of a magnetic recording region 398, printed letters 45, and an
optical mark 387 can be formed in a step of applying screen printed
material 399 to a CD twice during the formation of a magnetic
recording layer 3. The resultant print surface of the CD has a state
such as shown in Fig. 145(a). When black material having a high

25 magnetic coercive forc;,e Hc is used, a good contrast of the printed

title letters 45 is attained. Provided that print ink is replaced by



mesh with each other. The drive force of the traverse actuator 23 is
transmtted to the traverse gear 367c via the traverse gears 367a and 367Db.
In Fig. 151, as the traverse gear 367b is rotated 20 cl ockwi se by the
traverse actuator 23, the magnetic head traverse shaft 367b is noved in the
direction denoted by the arrow. In this N the magnetic head 8 and the
optical head 6 are noved together by equal d?stances I n equal radial
directions of the recording disk 2. Thus, provided that positional

adj ustment of the optical head 6 and 2 5 the magnetic head 8 is previously
execut ed, theinktéfcalagnesit matedal havingretiighhmagnstiar eoernciverfonceaHcy
enabl ed to access an opti cal - track_and a magnetic track at

-1 82
opposi te posi iR¢hsopNeRHenal GR deanyfactveing inedithg recardinomedipae 2 o€ v
wh th id 389, | d. hi th hani f [ th
agnet 1o hoad 1S RVEIHOS £aeDF duRoS A hphghr SiresBRRUNE ndRUS (G he apper
lid 5 389 i 3. ' ' ' d
the recor di ng' Sogr PEB R, brABs nkehiofRAS FEL O el BAMS bae
Fig. 133, @ CBJH%&:&E b e SRSl tb'g})egggst%?ﬁiéfrﬁﬁgggﬁeaﬁfabet ween a

cl osed position an n open position out a shaft In a direction 51c.
VWhen the |id 38@veatibabdiogy to 1 0 the open position, a CD ROM or a
recordi ng medi um 2 can be noved into and fromthe cartridge. The CD ROM
cartridge has a w #doshewn in Fig.abd8(adhdatz20a3120018siread oatdrathng. I n
this enbodi ment, the CD ROM cartridge has a novabl e shutter 391 which

bl ocks and unbhediar eods dfFe.f & sexegmeprinting maching 399 primts data of

magnet | ot ecorging W Ao e Lol PR LD DS Ly 0 THE R Shige g0 Ui 10
10 screen printing machine 399 is inhibited from changing the printed
contents from a CD to a CD having a copy protecting function, a

circular bar code printer 400 prints a bar code 387a or numerals
387b representative of a disk ID number as shown in Fig. 144(a) and
Fig. 144(b). In this case, normal ink may be used, and the resultant
15 print surface has a state such as shown in Fig. 145(b). This design is
advantageous in that the user can visually read the disk ID number.
In the case where OCR numerals 387b representing a disk ID
number are printed on a bar code area 387a, it is possible to
confirm the disk ID number by either visual observation or use of an
20 optical detector. .

As shown in Fig. 144(a), a second printer 399a provides a
magnetic recording region 401 of material having a high Hc of, for
example, 4000 Oe, which is greater than that of a magnetic
reéording region 398. The maénetic recording region 401 can be

25 subjected to reproduction by a normal recording and reproducing

apparatus, but can not be subjected to record thereby. In a factory, a



the lid 390. The nmagnetic-recording shutter 391 and the optical - recording
shutter 301 engage each other via a connecting portion 392. As the

optical -recording shutter 301 is opened in the 20 direction 51b, the
magneti c-recording shutter 391 is noved in the direction 51a so that the
magneti c-recordi ng wi ndow i s unbl ocked. In zggs way, the magnetic-recording
wi ndow and the optical - recording wi ndow al i mul t aneously opened to
enabl e the novenent of a CD into and fromthe cartridge. The CD ROM 2 5
cartridge of this enbodinent is conpatible with a conventional CD ROM -
cartridge.  @idk&® fRREGRY R Asédrel dode! fSTRENT eORETGRIREE EVEER
According to a fifteen enbodinent of this invention, a magnetic recording
layer 3 is prayiadivarntageousihethatiillegak copyofcilie diskyts aifofeodiffictlsk 2.

Fig. 136 shows a recording and 5 reproducing apparatus in the fifteenth
enbodi ment. Figs. ¥ shpwrl &1 (Hig, 1464k )an apiical gisk 123 8% providsi iwith snd
138(c) show conditions of recordiQ? and reproduction which occur when the
cartridge is ispasetpartiont02a filled withjmagaaticrpewdae 40% suchias irogs.
139(a), 139(b), and 139(c) show sections of the conditions of Figs. 1 O
137(a), 13¥(bPowder,3nd & magnelie nartionyAlg nprevdgeddiat antpR dbereet. and a

EE???LLFJ si ni is?%a‘i‘g?i’q#{é BE%S%L@%?S%%%’ RAGREHS SOoaNE AprEs, d_cil%o ég’ﬁefﬁ{ )
" cpr oduci ng. S SETRPRASRoREC B et MHFRRE Ripdnghs SERE PR ors

has an magnetized, the magnetic powder 402 is not attracted by the -

magnetic portion 403 so that letters will not appear as shown in Fig.
10 145(a). After the magnetic portion 40.;3 is magnetized by a multi-
'channel magnetic head, 'the magnetic powder 402 is attracted
thereby so that the letters appear as shown in Fig. 146(b). In the
case where OCR letters are recorded as shown in Fig. 145(c), the
user can visually read the OCR letters along a direction 5la. On the
15 other hand, the magnetic head 8 can read out magnetic recorded
information of a disk ID number or others from the magnetic
recording portion 403. According to this design, it is sufficient that
data of a disk ID number or others is magnetically recorded in an
OCR configuration disk by disk in a factory. Thus, this design is
20 advantageous in that conventional disk manufacturing steps can be
used.
According to another design, a magnetic recording layer 3 is
provided at an outer portion of the side of a transparent substrate 5
of a recording medium as ShOWl;l- in Fig. 98, and a copy guard signal
25 is recorded thereon in a factory. This design enables the use of a

conventional caddy. Therefore, this design is advantageous in that



opening 394 for inserting the disk cartridge thereinto. Fig. 136 shows
conditions where the cartridge 42 has been inserted in a direction 51. 20
In the case where the cartridge 42 is inserted into the recording and
reproduci ng apparatus 1 as shown in Fig. 137(a), an optical sensor 386
reads out an optical mark 387 such as a ba{ gfde provi ded on a part of a
| abel portion 396 of the cartridge. An opt 8- reproducing circuit 38 in
Fig. 136 reproduces data, and a clock 2 5 reproducing circuit 389
reproduces a sync clock signal. The reproduced data is fed to a system

controll er 10.tHd cammmmitybemeén&ﬂaddiegqsoﬁmmﬁ@yer 3 is decided to be
present, a head noving conmmand is fed to a head actuator 21 so that a head

el evating section Zh the easewndreat exchesivis pbaylzack BDttyperdiskhontggmet i c
recording layer 3. Data in the magnetic recordi ng | ayer 3 is read out by
the 5 magnet i sidrceas asshutier-sBy beovidingaunacacta layenopra gideof @t a by

denodul ators 341a and 341b_of magnetic. reproducing circuits 30a angd 30b. At
Chis time. o CaReDAGeRYEHbSHAte b dhier diskn tH,YRIAn Tan Re aBRied i gnal
on the basgs of, & §i gnal in the optical mark 387. The use of the sync cl ock
signal ena Iesﬂ}é'lel %bl e denodul ation even 1 0 if a runni ng velocity

et oL car: o PP ihedES d Rep NatiAag o Bk B Al i Lhe
{RLSCH L e ehen sierhanssatecipgentins, 00 propRonaliochsico egees <2
cartridge |D rkeyser The @isen infirmethetprdgrann makér (the softewrededkiar) ofie
optical Mk tisk Ih mamber and pays & given fee. he program maker replies
10 key numbers, corresponding to the disk ID number, to the user.
For example, the key number corresponding to the tenth program
is recorded into the TOC area of the magnetic recording region of
the CD. When the tenth program is reproduced, the key
information in the magnetic recording layer and the disk ID number
15 in the optical mark are inputted into a use allowing program. If the
key information is nght use of the program is permitted accofding
to the use allowing pi'ogram. In this way, during a later period, the
program can be used without any additional operation. Thus, this
design is advantageous in that the program can be used without
20 inputting the key information after the key information has been
inputted once. Since a disk ID number varies from disk to disk and
can not be changed, a key can not be unlocked even if key
information of a personal disk is inputted into another personal
disk. Thus, this design is advar;tageous in that use of a program

25 without paying a given fee can be inhibited.
As shown in Fig. 131, a portable CD player has a movable



Generally, only a single magnetic head 8 suffices. As shown in Fig. 136,
two magneti ¢ heads may be provided to execute the recordi ng and _

" reproduction of same data twice. This design 2 O inproves a reliability in
the readout of the data. A combining circuit 397 conbines error-free
portions of data 1 and data 2 into error- {éee conpl ete data, thereby

repr oduci ng data containi ng index infornal d such as TOC data i nformation
which is stored into.an IC nenory 34. The TOC data contains information of
the results and 2 5 the processes of the recording and reproduction, and
the previous ¢igmat BAYorodobP B8R Whef e €D idhAbeédrifito lBhR1 Promfirgss of use
and -1 85- the contents of the optical disk-can be detected upon the
insertion of tplayenrthd dgppetldid 889 ivopanalnttiss éthbbdimientcdheri dge 42
remains in the apparatus as shown in Fig. 137(b), magnetic recording and
reproducti on anagneticthead I8yafd alanaghetiatheatktraverse ral1afoi8G38b unovel et e
the recorded information. In this case, the contents of the TOC needs to be
changed. |n t ipgetherewiilo the tuppaotddd8Q. | Where the wpper Jid3389%saspumesd

wi thout rewiting the data in_the magnetic recording |ayer 3.. Thus, the new
TOC data ith t A& PPeReResifiony the magnstic head 8and the wppsr dick 3§%areo ToC

e
o9, 9 e 2 S e G G B SRR o L
nul i pl e {1 acky et dS e theAfFer Al SayRiithiis's cR3st'pRdiABhY A

one, for exanple, a Second One,
magnetic head 8 and the magnetic head traverse shaft 363b are

10 close to the recording medium 2. Only when the execution of
magnetic recording or reproduction is required, the magnetic head
8 is brought into contact with the recording medium 2 by a head
actuator 22.
The optical head 6 is subjected to tracking operation by a
15 traverse actuator 23, a traverse gear 367b, and a traverse shaft 363a.
The traverse gear 367b and traverse gears 367a and 367c are in
mesh with each other. The drive force of the traverse actuator 23 is
transmitted to the traverse gear 367c via the traverse gears 367a
and 367b. In Fig. 151, as the traverse gear 367b is rotated
20 clockwise by the traverse actuator 23, the magnetic head traverse
- shaft 367b is moved in the direction denoted by the arrow. In this
way, the magnetic head 8 and the optical head 6 are moved together
by equal distances in equal radial directions of the recording disk 2.
Thus, provided that positional a;djustment of the optical head 6 and
25 the magnetic head 8 is previously executed, the optical head 6 and

the magnetic head 8 are automatically enabled to access an optical



tracks which requires a TOC data change, and thereby the nunber of errors
I s reduced during the recording. In this case, when the cartridge 42 is
ej ected fromthe apparatus as shown in Fig. 137(c), 20 only third one of
the tracks is subjected to recording by the magnetic head 8b. In the
presence of two heads as shown in Figs. 13%&??’ 137(b), and 137(c), a
recorded signal 68 is simultaneously read” by the magnetic head 8a, and
error check is executed thereon. As shown 2 5 in Fig. 139(c), a magnetic
signal 68a which has been recorded by the magnetic head 8b can be checked
by using the ntgekt andreamlagnetid téfck ah opipfosite positionissop rtkecstirfazes efr or
message is indicated on a display section 16 of the recording and

repr oduci ng aptle aecerdingamedium 2 respentively svhere thievupparilith 38Prissent s
"pl ease insert the cartrjdge in [ I n addition, a warninhg

C to the pody again". .
sound may be 5clogéfer lr dBigyay. ﬁfz@ﬁcggﬁsmr@répemg the magpetie head & t o
I nsert the cartri,dge 42 into the jnsertio rti 394 he apparatus
again. In the %ﬁge E[r‘%gl?%%c %&%@r%&rﬁgﬁ%& i)%éeﬁhleﬁs e@"q‘ &Iﬁjoetrhﬁ
appar at us ai TeGhdate d%ﬁ%ﬁ’n&ﬁ ' ' S
ejected f r%?n t'ﬁggappar gtlgg&fﬂg?ggc recgﬁhﬁggdifﬁgﬁﬁgg%nﬁﬁlﬁ&gt%d hi gh
probability. |fh§h‘ééoﬂiiﬁ§0&%§§'eﬁﬁodﬁél?@ parftuscean B ebnfadt. mes, the
magnetic recording layer 3 of the cartridge 42°is decided to be danaged
whi | e the | D nunber With treferentce del Figarl83387 OB R@Mcaritiddahaso did 306r
period, when the cartridge 42 having this recorded ID nunber, a command of

1 5 |owering whicheperotathdeiveensamlosed position and ascapentpesitioadout of

the data. The data of thet | D nunber is stored_in the | C nenpry
about a shaft 393 in a direction 51c. When the lid 390 is rotated to

10 the open position, a CD ROM or a recprding medium 2 can be
moved into and from the cartridge. The CD ROM cartridge hés a
window and a movable shutter 301 for optical recording.

" In this embodiment, the CD ROM cartridge has a movable
shutter 391 which blocks and unblocks a window for magnetic

15 recording. The magnetic-recording window is formed in the ld
390. The magnetic-recording shutter 391 is movably supportéd on
the lid 320. The magnetic-recording shutter 381 and the optical-
recording shutter 301 engage each other via a connecting portion
392. As the optical-recording shutter 301 is opened in the

20 direction 51b, the magneﬁc-recordmg shutter 391 is moved in the
direction 51a so that the magnetic-recording window is unblocked.
In this way, the magnetic-recording window and the optical-
recording window are simultaneously opened to enable the
movement of a CD into and frorﬁ the cartridge. The CD ROM

25 cartridge of this embodimént is compatible with a conventional CD
ROM cartridge.



34 with being backed up. In this way, TOC data can be reliably recorded and
reproduced into and fromeach cartridge 42. This design is advantageous in
- that the addition of a sinple arrangenent 2 0 enables the detection of a
tabl e of contents of a recording disk upon the insertion of a related
cartridge into the apparatus. For a recordj medi um si de, the attachnent
of a magnetic |abel to a conventional carfjllg e 42 suffices. DESCRI PTI ON OF

THE SI XTEENTH PREFERRED EMBODI MENT 25 A sixteenth enbodi ment of this
invention is simlar to the fifteenth enbodi nent except that a disk
cartridge i s r eDERSCRIPYI® o i JIMENT

magnetic |ayer 3 provided wth a protective |ayer 50 V\/m ch has been
descri bed with ref cieccording tbi g fiftésh iemmbodiment! of dhds ingpatiopgrai on of a
tape cartridge 42 for a recording and reproduci ng apparatus 1. 5 Fig
140 shows a whpagneticarepending layerh3iis provided orpanheutenr angtacenof af Fi g.
136 except for design changes indicated hereinafter. The recordi ng and
reproduci ng as@atddge 42 éor p diskiZ0 Rigs 136 ishows agkecosding@mbs for a VIR

boi ng. | nseh t odCPTOONBIE ARPATARAS 0D ABRGALD SRDOBITS | FISGel SR a)
T 5 Do e ) 138 SO 10 AL
L43(0) Show ok RUBNEr 36 0e° oA FRPREChIE YRR bR Wil U
‘ia;tsr isgggn‘lfnicgrgaagé 4§4n'seHed [t TR SMefidted TPORAMIE HpFARALAL UFigs TR
139(a), 139(b), and 139(c) show sections of the conditions of Figs.

10 137(a), 137(b), 137(c).

An optical recording and reproducing section, and a magnetic
recording and reproducing section of the apparatus of Fig. 136 are
basically similar to those of the apparatus of Fig. 87 and Fig. 110
except that the noise canceler is omitted from the magnetic

15 recording and reproducing section.

The recording and reproducing apparatus 1 of Fig. 136 has an
opening 394 for inserting the disk cartridge thereinto. Fig. 136
shows conditions where the cartridge 42 has been inserted in a
direction 51.

20 In the case where the cartridge 42 is inserted into the
recording and reproducing apparatus 1 as shown in Fig. 137(a), an
optical sensor 386 reads out an optical mark 387 such as a bar code
provided on a part of a label portion 396 of the cartridge. An optical
reproducing circuit 38 in Fig. 156 reproduces data, and a clock

25 reproducing circuit 389 reproduces a sync clock signal. The

reproduced data is fed to a systein controller 10. If a magnetic



142(a), an optical sensor 386 reads out an optical mark 387 provided on a
part of a | abel portion 396 of the cartridge. Bar code information and a
sync signal are recorded on the optical mark 387. 20 An opti cal
reproducing circuit 38 in Fig. 140 reproduces data, and a cl ock reproducing
circuit 389 reproduces a sync clock signal B‘ue reproduced data is fed to a
systemcontroller 10. If a magnetic recor-ﬂ?ﬁ Tayer 3 is decided to be
present, a head noving command is fed to a head actuator 21 so that a head
el evating section 20 2 5 brings nagnetic heads 8a and 8b into contact with
the magnetic resamrding lapsrcB 3. dédided to beepresent] achéad andviry lcoy®mand S

r ead -1 88- out by the magnetic heads 8a and 8b, being denodul ated into
ori gi nal dat a isyfedetmadheadact3ator 2hso3dwt aheadgelevatingegraithie 269
circuits 30a and 30b. At this tine, a clock reproducing circuit 38a

reproduces a syRVes| Bagnsticnheads 8aang8bstogrard themagnetic recaediag i cal
mark 387. The use e syng cl ock si gnal abl.es reliabl e dempdul.ati on
even if a runm3 r\c}%l ﬁ?t@yﬁ/”f ﬁ%%gﬁwgﬁﬁgé?y?%&‘sd&q ﬂu?&)y ‘l-he
advant ageogs ip..1 { L4t LC I ' I n
sur ol y read oAl Headd'eR kil o, RBARLAGARH Beo BBladd SBRBE Lpon
the insertion @éniddRil C i ' : ; a,wher e
i ndex i nfor matle%n spc%tél}g giggrét}%?(%héq %rgﬂ%%g?ﬁgﬁg%%??ﬁg]gi%ﬁlﬁeigpg
recorded in thgnam@olsal At Gfe, oalctlPéariRithg fcle 3B eeprodutéeda by
cartridge (cassette by cassette). Generally, only a single nmagnhetic head 8
suffices. Two gyric chaplesignaheadtherbastsopacsigdaliin che optital miackr38Ds di ng
and reproduction of sane data twice. This design inproves a reliability
The use of the sync clock signal enables reliable demodulation even

10 if a running velocity fluctuates. Therefore, this design is
advantageous in that the data in the magnetic recording layer 3 can
be surely read out even if the running velocity fluctuates due to a
shock upon the insertion of the cartridge 42 into the apparatus. In
the case where identification information of a cartridge ID number,

15 a software title, or others is recorded in the optical mark 387,'data
management can be done cartridge by cartridge. '.

Generally, only a single magnetic head 8 suffices. As shown in

Fig. 136, two magnetic heads may be provided to execute the -
recording and reproduction of same data twice. This design

20 improves a reliability in the readout of the data. A combining circuit
397 combines error-free portions of data 1 and data 2 into error-
free complete data, thereby reproducing data containing index
information such as TOC data information which is stored into an IC
memory 34. The TOC data con.tains information of the results and

25 the processes of the recording and reproduction, and the previous

directory of the cartridge 42. Therefore, the progress of use and



in the readout of the data. A conbining circuit 397 conbines error- free
portions of data 1 and data 2 into error-free conplete data, thereby
reproduci ng data contai ning TOC-data and others which is 2 0 stored into an
| C menory 34. The TOC data contains the absol ute address which occurs at

t he nonent of the end of the preceding op_e{ggi_on of the cartridge 42, and

t he absol ute addresses of the start and the é&nd of respective segnents and
respective tunes. Accordingly, when the magnetic data is reproduced, the
current 2 5 tape absol ute address is known which occurs at the nonent of
the insertion thie comtentst of the opticahidisktoam peadetegted TiRor dheeimsertibnan

-1 89- absol ute address counter 398 in the systemcontroller 10 are updated
in response t ®ftthe cartsidga #3rinée thecaPPARMUBe address. It is now assuned

L ese P s oSN e parkidds 8 Rmalys, i S Hbpatfhad 88 SHGRAD (1o
t absol ut. C - 1

wherea poi nt B A7 BLCTHGIERN O dsfle i rRHSadetSHeA arblirhilfy °TOF, |

tune is degirehi® tBeadd GRSF SefortHELbAPS: k8§ dA¥RUAte R¥écarg rmation.

correspondi ng to an absol ute address of 19-m nute 46-second whi

referring to tipetkiat éadd, Gleacoritesi®s Wf ¢hedHOCSAeclds 26 the ghhagdd3 9 $Rid hat
the current tape position can be quickly accorded with the head of the

si xth tune. THaventienydhetbEQ@edata ire tharlCenterhape 3dois tpdated dvitheutiesi r ed
tape position is previously known, so that the access speed can be hi gh by
accel erati ng, TeswiHgg thegdatas in dbecmagnetiegrecasdingdayer 3pt Thats, theenew n
ddition, the ]jst the TQC i nf t] be i mredi at el y_i ndi cat
addi tion, the ALt of theTqR Ll oMLl Sty (T eon il e bRt ] UPOn
10 TOC data in the magnetic recording layer 3. When the cartridge 42

is ejected from the apparatus as shown in Fig. 137(c), the data in
- the magnetic recording layer 3 is updated. The new data is
immediately reproduced by the magnetic head 8b, being checked
and confirmed. |
15 In the presence of multiple tracks such as three tracks, data
updating is executed only on one, for example, a second one, of the
tracks which requires a TOC data change, and thereby the number
-of errors is reduced during the recording. In this case, when the
cartridge 42 is ejected from the apparatus as shoWn in Fig. 137(c),
20 only third one of the tracks is subjected to recording by the
magnetic head 8b. |
| In the presence of two heads as shown in Figs. 137(a), 137(b),
and 137(c), a recorded signal 68 is simultaneously read outlby the
magnetic head 8a, and error cﬁeck is executed thereon. As shown
25 in Fig. 139(c), a magnetic signal 68a which has been recorded by
the magnetic head 8b can be checked by using the magnetic head



the tape cassette into the apparatus. Wiile the cartridge 42 remains in the
apparatus as shown in Fig. 141(b), magnetic recording and reproduction are
arbitrarily 20 done to add a new tune or to delete a recorded tune. In
this case, the contents of the TOC needs to be changed. In this invention,
the TOC data in the 1C nenory 34 is updat_eﬂ &i_thout rewiting the data in
the magnetic recording |ayer 3. Thus, the g TOC data in the 1C nenory 34
is different in contents fromthe old TOC data in the 2 5 nagnetic .
recording layer 3. In the presence of nultiple tracks such as three tracks,
dat a -190- Saddfiameitordsepresent.oanervor messagerisdnatiphied ensadisplayne,
of the tracks which requires a TOC data_change, and thereby the nunber of
errors is redusestonlitngl the reeexsingnd reproducingsapparatiis he A8t ri dge 42

he tracks | < BAIFEUPBIRAY HRecuBNPD AR TRSRorReS rRigasannbert the '
ecorded oi gneyuiais EiaRRR b agpH . M AiBluer { HenBR s be g

error check i ﬁ,}gﬁ% ‘gﬂ}g sh@g@. i JF ic

si gnal 68a5v\,hi agéﬁgﬁ\gﬁ}%cor e%égy t ee?r%%ﬁet&ecﬁ eelé?géﬁ%:egn gﬁg%g{:ked
by using the naghehteidRad28mtol theathsitioh portise 39U of IheehpPardRisage i s
i ndicated on a display section 16 of the recording and reproduci ng
apparatus 1. Aagaindi batthencaseywhiese the grrtddget42 hascpbeersdnserted fatoe
insert the 1 5 cartridge into the body again". In addition, a warning sound

may be gener atifi® apparaiyisragaing TOG Histarisrrecorded onee againovben the i nsert
cartridge 42 is ejected from the apparatus. The second recording

10 has no error at a high probability. If such a process is repeated a
given number of times, the magnetic recording layer 3 of the
cartridge 42 is decided to be damaged while the ID number of the
optical mark 387 is recorded. During a later period, when the
cartridge 42 having this recorded ID number, a command of

15 lowering the magnetic head 8 is not issued to unexecute the readout
of the data. The data of the ID number is stored in the IC mezﬁory
34 with being backed up. In this way, TOC data can be reliably
recorded and reproduced into and from each cartridge 42. This
design is advantageous in that the addition of a simple arrangement

20 enables the detection of a table of contents of a recording disk upon
the insertion of a related cartridge into the apparatus. For a
recording medium side, the attachment of a magnetic label to a
conventional cartridge 42 suffices.

DESCRIPTION OF THE §I)HEENTH PREFERRED EMBODIMENT

25 A sixteenth embodiment of this invention is similar to the

fifteenth embodiment except that a disk cartridge is replaced by a



the cartridge 42 into the insertion portion 394 of the apparatus again. In
the case where the cartridge 42 has been inserted into the apparatus again,
TOC data is recorded once again when the 2 0 cartridge 42 is ejected from
t he apparatus. The second recording has no error at a high probability. If
such a process is repeated a gi ven nunber 'ﬁé_/'ti mes, the magnetic recording
| ayer 3 of the cartridge 42 is decided to damaged while the I D nunber of
the optical mark 387 is recorded. During a |ater period, when the 2 5
cartridge 42 having this recorded ID nunber, a command of |owering the
magneti c headtfpe carttidges uSgetifically ec igpridtéc 18peio8t providédHbith af t he
data. The dat?%f t he IE nunber 1s stored%n the 1C melr)mry 34 with being
backed up. | nprotectivey laye@Cs0awhickarhdse beehi désgribed owitidrefetenee rtodBigd
into and fromeach VIR tape cartridge 42. This design is advantageous in
that the addi 10Snisvattachiedpteah uppenqorntion ofiabtape cartridge A2hforl an whi ch
does not need any additional access tine. For a recordi ng nedium side, the
attachnent of recorgingtard|gpspdueing eppasatusdal cartridge 42 suffices.
DESCRI PTI OF THE_SEVENTEENTH PREFERRED 1 0O

EMBODI MENP A sevenFd€nlAO:sRRWs ANhee amangemant WiHchds81milan tg thet hod

of unl ocking a_key of a,given p ramin an I cal, di sk such gs.a CD ROM
As shown in Flf‘lﬁl.'a%&ef,ne%gqf[fﬁl nifgg REPh f&él‘&%@ rm‘ﬁ(%@l‘iﬁgg is
recorded on ap_opi| orti.on 74 Qf 3 S i ng,
for exanple, g%@%l% feeéng{gg %%%FP?%&%%%EPEHS?@%% {’f%ﬁg?,gg‘aby
an optical sepsarandfdsefibA%ypening 394 for a VIR cassette or cartridge 42

Fig. 140 shows conditions where the cassette 42 is being inserted

10 into the apparatus along a direction 51. Figs. 141(a), 141(b),
141(c), 142(a), 142(b), and 142(c) show conditions where the

cassette is placed in and out of the apparatus. Figs. 143(a), 143(b),
and 143(c) show a transverse section of a magnetic head portion
with the cassette being placed in the apparatus.

156 In the case where the cartridge 42 is inserted into the
recording and reproducing apparatus (VIR) 1 as shown in Fig.
142(a), an optical sensor 386 reads out an optical mark 387
provided on a part of a label portion 396 of the cartridge. Bar code
information and a sync signal are recorded on the optical mark 387.

20 An o'ptical'reproducing circuit 38 in Fig. 140 reproduces data, and a
clock reproducing circuit 389 reproduces a sync clock signal. The
reproduced data is fed to a system controller 10. If a magnetic
recording layer 3 is decided to be present, a head moving command
is fed to a head actuatdr 21 so t'hat a head elevating section 20

25 brings magnetic heads 8a and 8b into contact with the magnetic

recording layer 3. Data in the magnetic recording layer 3 is read



conmbination of a light emtting section 386a and a |ight receiving section
386b. The readout data is put into a disk ID nunber area (OPT) of a key
managenent table 404 in a CPU. 2 0 To enhance the copy guard function,
there is provided a high Hc portion 401 of bariumferrite having a nagnetic
coercive force Hc of 4000 Ce. In a factory alé) nunber data (Mag) of, for
exanpl e, "205162", is magnetically recordea on the high Hc portion 401 The
| D nunber data is read out fromthe-high Hc portion 401 by a 2 5 nornal
magneti c head. The readout data is put into a disk ID nunber area (Mag) of
t he key manageoahibyt tiné enagretic heads@a anch&bcbfemg demedulateddotence wil |
be described with reference to Fig t he case &/\t[nere a_command of

st a&tl ng a pLogii&mﬁT] data) by @ﬁmfﬁéplﬂ%ﬁr%l%ﬁné 34lb agpeficydi ngdprocess

'rngnEtn Co br ackrepratiuity aebaleS 04 R Bof, A Thl SHHATH' Qark BTRUCIRE e
f

énférﬁarag?gi' %ﬁ‘?‘?ﬁ? REEPEuUEL ] SfRCLIN: SRR il ehd Bays bP o JBnpl S, 0

case of ang b€ 387 O 1xg f%h%r%ﬁ?@dd&&, il énAlieR 405b, a
check is made as tgcﬂ her key datgdor a password |sgpresea<rzc%%E it is
no, the user lﬁeliéﬁl@@@ﬁm@hl@twﬁkvleﬁpﬂtdrﬁﬁn fisboxatest Fig. 170 at

a step 405c. Then, at a step 405d, the user |nputs or exanple, "123456".
At a step 405eThereforekthis designds advaritageopstindinad the data mtthelf it is
no, the operation stops at a step 405f and an indication of "a copy 1 5

di sk and a w ompgastic rgcqu;ea lgyier Sueamp gy surelyaiead put even xfetbe an
advance to a siep 108 Veloeity BuchiStesdué 3o sRockRSporn the 1sRrih F the
10 cartridge 42 into the apparatus. In the case where index
information such as a cartridge ID number or a software title is
recorded in the optical mai'k 387, data management can be done
.cartridge by cartridge (cassette by cassette).
Generally, only a single magnetic head 8 suffices. Two
15 magnetic heads may be provided to execute the recording and
reproduction of same data twice. This design i;nproves a reliability
in the readout of the data. A combining circuit 397 combines error-
free portions of data 1 and data 2 into error-free complete data,
thereby reproducing data containing TOC data and others which is
20 stored into an IC memory 34. The TOC data contains the absolute
address which occurs at the moment of the end of the preceding
operation of the cartridge 42, and the absolute addresses of the
start and the end of respective segments and respective tunes.
Accordingly, when the magnetie data is reproduced, the current
25 tape absolute address is known.which occurs at the moment of the

insertion of the cartridge 42 into the apparatus. The contents of an



having the nunber N is recorded on the magnetic track of the recording
medi um 2. Then, a junp to a step 405i is done. Returning to the step 405b,
if it is yes, an advance to a step 2 0 405h is done. At the step 405h, the
key data of the program having the nunber Nis read out. At a step 405i, a
di sk I D nunber (OPT) is read out fromthe gécal recording layer. At a
step 405j, a disk ID nunber (Mag) is read” Tromthe magnetic recording

| ayer. At a step 405k, a check is made as to the ID nunbers are correct. |If
it is 2 5 no, an indication of "a copy disk”™ is given on the display screen

at a step 405mbyvlutdaddiessidotinter BO8 ihfthd systet corfiP6lleF 19pdee -1 93-
unl ocking cal cul ation is executed anong the key data, the disk I D nunber

(OPT), and thaiptated D respensé tbadhet mfohmakiot of the dbsoltieé addresgrrect. A
step 405p executes a check. If it is no, an error indication is executed at

a step 405q. If it Itdsyesy assumeed4hat theatape Storesdupresyr Ror lexanpld, e
nunmber N to be used. According to this invention, for exanple, 120 tunes

are recorded istknownithat the ssirnegnt address @orbgsporids tor 1 ghiute 32or

exanpl e, tunes anmopg the 120 tunes have no keys and_thus can be
repr oducetlagf r%P?nahPFMﬂéh&hﬁémQ while the qusrent abgokatesaddoesssuch a CD

sser 15 |t or FeEABRnAS thiogwain IB7Snd  Tnnieigasr oHagre aopoRNeRt  he
' ' ' ' , di t hi

ventron, 1 oPrbaaRIute addER B3 Bl ahi’ae sebgrdl B R SRt | o

o Tepr otuonq Bsfrad B beREcdRE, Hh8YaRY S \WATRA DY & Ahdift a7 1 "Us can

be reproduced Tree
corresponding to an absolute address of 19-minute 46-second while

10 referring to the data from an absolute address detecting head 399
so' that the current tape position can be quickly accorded with the
head of the sixth tune. The interval between the current tape
position and the desired tape position is previously known, so that
the access speed can be high by accelerating, moving, and

15 decelerating the tape at optimal rates. In addition, the list of the
TOC information can be immediately indicated upon the inSertion of
the tape cassette into the apparatus.

While the cartridge 42 remains in the apparatus as shown in
Fig. 141(b), magnetic recording and reproduction are arbitrarily

20 done to add a new tune or to delete a recorded tune. In this case,
the contents of the TOC needs to be changed. In this invention, the
TOC data in the IC memory 34 is updated without rewriting the data
in the magnetic recording layer 3. Thus, the new TOC data in the
IC memory 34 is different in co;ltents from the old TOC data in the

25 magnetic recording layer 3.

In the presence of multiple tracks such as three tracks, data



whil e the other gane prograns are | ocked by keys. Such a CDis sold at a
price corresponding to-a copyright fee of one ganme program The user is

i nformed of data of the keys by paying an 2 0 additional fee. Then, the
user can enjoy the other gane prograns as shown in Fig. 147. The use of an
audi o expansi on bl ock 407 enables a CD to ﬁggiain a 370-m nute | ength of
musi c. A desired tune can be selected by U king the rel ated key. Wen a
key is unlocked 2 5 once, key data is recorded. Accordingly, during a later
period, it is unnecessary to input the key data. This invention can al so be

-1 95- 409 of dﬁuaﬁhgsg axcered | orsl9non! ote, 408 exaanple, e 'secoald onecof ahe 14.
At this time, the datfa of the ID nunber "xxxxl 1" of the personal conputer

408 is fed totradks ROMcHr requires aThOC Batatcharges tarid dhereloy dhe "maiiber
position of the program 1l in the key managenent 5 table 404, and is then
recorded on aofegmers ¢s redulced7dufinghthepeamdingn Iihdhisoasehovbenhthe
program such as the OSis intended to be installed fromthe CD ROM 2a into
a second per séaatridgedR s ejededi freom ithe apparatusxas shovn dreFig.i 13¥%fale on
the key 1 managepent table 404. As a result of the check, it _is known
that four ﬁacrﬁ%sﬂaﬁ philae thaeks i subiegteshio 569@?43%@11@@ be
installed. Thus, .the i.nstalling process is started and executed. The data
of the ID nunﬂ%?gn§§§>&%a‘f ‘t he personal conputer 408a is stored into an

12, colum 1 ¢ "uRhastAkdnddlat e tade B RRBYRIT TR oA, LTt
personal compubey §37(&), W'fe&RdRd signal 68 is simultaneously read out by the
magnetic head 8a, and error check is executed thereon. As shown
10 in Fig. 139(c), a magnetic signal 68a which has been recorded by
the magnetic head 8b can be checked by using the magnetic head
~ 8a. If an error is present, an error message is indicated on a display
section 16 of the recording and reproducing apparatus 1. An
indication may also be given which represents "please insert the
15 cartridge into the body again". In addition, éwaming sound may be
generated by a buzzer 397. Therefore, the user is forced to insert
the cartridge 42 into the insertion portion 394 of the apparatus
again. In the case where the cartridge 42 has been inserted into
the apparatus again, TOC data is recorded once again when the
20 cartridge 42 is ejected from the apparatus. The second recording
has no error at a high probability. If such a process is repeated a
given number of times, the magnetic recording layer 3 of the
cartridge 42 is decided to be damaged while the ID number of the
optical mark 387 is recorded. i)uring a later period, when the
25 cartridge 42 having this recorded ID number, a command of

lowering the magnetic head 8 is not issued to unexecute the readout



where the program such as the OSis intended to be installed into a sixth
personal conputer, there is no unoccupied columm in the program 1l so that
an | D nunber of the sixth personal conputer can 2 0 not be recorded. Thus,
the program such as the OSis inhibited frombeing installed into the sixth
personal conputer. In this way, illegal C%{’; of the program such as the OS
Is prevented. If the program such as the I'n one of the first personal
conputer to the fifth personal conputer breaks, the program such as the CS
can be 2 5 freely installed thereinto since the ID nunber of that personal
conputer has lyfahealiaRadiTHe dash Of tthe HD rEAVeP S| Stosed thi IRJIC tthemory 1
96- disk ID nunber is recorded into the high Hc portion 401 and the optical
mark 387 as t\8% witle bethg dtckedTups. hiethignwaglTOC data cwi beareliablgt to be
necessary in copying a disk, and thus enhances the copy guard function. 5
A programed opeondédrandgeproduted imtocand fyomheacht NAR dape hcaxtridgent i on
w Il now be described with reference to Fig. 150. At a step 410a, a comrand
of installing 42.pridys alesigniis pdvantageeus insthasthejaddition ofep simgle an 1D
nunber of personal conputer is_read out. For exanple, the ID nunber is

"xxxx11". FheITangemaeny anables the I0C fyungtion whichdess net ngedyanyep
410c, magnetic ais fed to,a negpry of the persgpal c ut.er 408 and a
key nanagenenta‘f‘ﬂtipé‘ai@fqe§srﬂ’a’§: Prefié'FE‘bnﬁ'Ege‘P Hﬁlh"ﬁ)‘ﬂg hf?nunber
registered in_g,cql ofe f he_proar haying the nunber N in.the table 404
is read out. &%%&%g&tm,ﬁﬁgeﬁgga%gflxﬁ@g‘ aVFBH\?HEE I?@Fkaﬂgergdout 15
| D nunber is esgﬂﬁ'l: o the I D nunber of the personal conputer into which the
programis intended to be installed. If it is yes, an

DESCRIPTION OF THE SEVENTEENTH PREFERRED

10 EMBODIMENT
A seventeenth embodiment of this invention relates to a

\ot

method of unlocking a key of a given program in an optical disk
such as a CD ROM. As shown in Fig. 147, an ID number which varies
from disk to disk Is recorded on an optical mark portion 387 of a

15 CD. Tl;e data representing, for example, "204312001" is read out
from the optical mark portion 387 by an optical sensor 386 having a
combination of a light emitting section 386a and a light receiving
section 386b. The readout data is put into a disk ID number area
(OPT) of a key management table 404 in a CPU.

20 To enhance the 'éopy guard function, there is provided a high
Hc portion 401 of barium ferrite having a magnetic coercive force
Hc of 4000 Oe. In a factory, ID number data (Mag) of, for example,
"205162", is magnetically recorded on the high Hc portion 401.
The ID number data is read Ouf from the high Hc portion 401 by a

25 normal magnetic head. The readout data is put int_o. a disk ID
number area (Mag) of the key management table 404.



advance to a step 410q is done. If it is no, a check is made at a step 4109
as to whether an unoccupied colum (area) for registering the machine ID
nunber is present. Specifically, a check is nade as to 2 0 how nany
personal conputers remain into which the programis permtted to be
installed. If it is no, an advance to a stig 410n so that the programis
prevented frombeing installed. Then, opef i%’n stops at a step 410p. On
the other hand, if it is yes, the ID nunber of the personal conmputer into
which the programis 25 intended to be installed is registered in the
table 404. As a resAldpecific operativh eequencewilldendeberibed wethi ni ng
personal conputers -1 97- into which the programis permtted to be
instal l ed. At refatemyretfidiFig.t baSmahhithe ddsenwhisee d sonmmandedf startingea
magnetic track 67 by the magnetic head. At a step 410j, an installing
process is st mogiam havirg ianmunbendN ponessat austeped05aia reading prasesst he
operation 5 stops at the step 410p. If the installing process fails, the

| D nunber of tiaetfwégr@lne@@mmerimwimr@haﬁm of the arogsami®nded to be

itﬂzt 2|t Lgd 'Sp%%gé%ggﬂ%%omthe mgn%ﬁ%&&%%(ﬁépm , t%te oEeration it 8ps at
e o oo Bk ol eI A LR el A e 5 o
412 such as o e e bR  Jn e s BT AR, BBl 0R 95
the Cornel | part Sasgplibeesust GREMUEHAN ThTHE! ¢tk bR MEauBaIE REG 1O

has an information is erased. Next, at a step 405b, a check is made as to

10 whether key data or a passwoi'd is present. If it is no, the user is.
informed of a key inputting command as shown in Fig. 170 at a step
405c. Then, at a step 405d, the user inputs, for example, "123456".
At a step 405e, a check is made as to the input data is correct. If it
is no, the operation stops at a step 405f and an indication of "a copy

15 disk and a wrong key" is given on a display screen. If it is yes, an
advance to a step 405g so that the key data for opening the program
having the number N is recorded on the magnetic track of the
recording medium 2. Then, a jump to a step 405i is done.

Retﬁrning to the step 405D, if it is yes, an advance to a step
-20 405h is done. At the step 405h, the key data of the program having
the number N is read out. At a step 405i, a disk ID number (OPT) is
read out from the optical recording layer. At a step 405j, a disk ID
number (Mag) is reaid out from the magnetic recording layer. At a
step 405k, a check is made as fo the ID numbers are correct. If it is
25 no, an indication of "a copy disk" is given on the display screen at a

step 405m and the operation stops. If it is yes, secret code



operating system (0OS) 415 in a narrow sense, and an input/output control
system 416. The input/output control system 416 includes a device driver
417 for the inputting and outputting of signals from2 0 and to devices
such as a hard disk. As shown in the drawing, A B, C and D drivers 418a,
418b, 418c, and 418d are logically defined as external storage units. The
personal conputer is physically connect® 86 interfaces 14 and 424 of
external storage units such as an HDD 409, a CD ROM 2a, and an FDD 426 via
an interface 420 2 5 such as an SCSI and a BI CS 419 conposed of a hardware
i ncl udi ng ansRbéMRE caléillafibnl 13 SxdMitednaimbny thé ey ddfie s agsiIIpconput er
-1 98- transmts and receives data to and fromthe interfaces 14 and 424.

I n the casentimbefiORT)| aridthe diEkRDVminnbern@fag) towhricke witstbved tie
portion of this invention, two drivers, that is, the A driver 418a and the
B driver 4ldntais aefectedA stephdObppexeéautesia check: olf # issyet am érdr The A
driver functions to reproduce data of a logically defined optical record
file 421 viindication t& exeeuted ah a stepCtORgM Hrit e yes, aratep\4dSsystardises not
operate for recording._ Specifically, an_optical reproducing portion 7 reads
out exclPusi the pragramchaying the nwmbestN da1be 886ddi ng | ayer 4 in the
optical disk, and the 1 0O, readout data is transmtted to the personal
conput er 408 vi afCKerding FQéi.‘S ingentign; for exampleo12Q SUNSSALE and

éﬁﬁi?gfizl | pecordiute e COuRge PR FomRFGHATE RY BORCIB06 1/ Beof BE and
. ' ' ' 15
opt 1 cal o siecs el TRihed BRAL I 0 inbEBAR AP RA¥Chedl s PRl
and recei vepedaioliticRadrbbR M WHife PRé SHRRE tﬁ?i_é@“éf‘é 16884 by keys.
10 Such a CD is sold at a price corresponding to a copyright fee of the

12 tunes. The user is informed of data of the keys by paying an
additional fee. Then, the user can enjoy the other tunes as shown in
Fig. 147.
According to this invention, for example, a plurality of game
15 programs are recorded into a CD. For example, only one game
program thereamong has no key and thus can be reproduced freely
while the other game programs are locked by keys. Such a CD is
sold at a price corresponding to a copyright fee of one game
program. The user is informed of data of the keys by paying an
20 additional fee. Then, the user can enjoy ..the other game programs
as shown in Fig. 147,

The use of an audio expansion block 407 enables a CD to
contain a 370-minute length of music. A desired tune can be
selected by unlocking the relatéd key. When a key is urilocked

25 once, key data is recorded. Accordingly, during a later period, it is
. unnecessary to input the key data. This invention can also be



via the B driver 418b in the device driver 417. In this enbodi nent, the two
drivers 418a and 418b are defined with respect to the single drive la for a
CD ROM having a 20 RAM According to this design, provided that the OS 415
executes multiple tasks, the recording and reproduction of the magnetic
file 422 can be executed while the personal nput er 408 reproduces the
optical record file 421. Thus, a process 6Fgﬁﬂbutting and out putting the
files can be perforned at a higher speed than the 25 speed in the case
where only a single drive 418 is present. This advantage is remarkabl e when
a virtual file109 of@é first Pér@&:alwew@iﬁemwwtamextmaab@uemt 1aped
si mul t aneous processing wll be described. A first nmethod is designed as
foll ows. Fig. Atthishtinge,athedata of thedlP suiilere'x4XX 141 dofathra peesonalat a
table 434 of a CD ROM 2a having a RAM In the case of a CDROM a 5 wite
i nhi biting fl aprpuder 408 isofechto a 6O ROM drivenka.ofhe D dalkir tssstared e
440. As | ong as speci al desi%nation Is absent, all the data in the nmagnetic

addr ess t abl e in4a agninEd " rpagitioneef the programddi inethe keyemanagegmeninst er s
data, which is high in use frequency, to a drive nmenory 34a upqn_the

i nsertion gf t 1@15%\#‘2&.151&3"%5 rged Py 2 magnelde dEaek QF ofdbesSh v
data in the ﬁ[i c address table 441 are arranged according to the order
of the use fr effici es thereof as nagnetic data having a physical address

o b Sharel O e el Sl o361 i B BSE Hnd e e
drive menory %ﬁ@é}gﬂ&&iﬁoﬁ%@%b R@‘iﬁr% i’igté % §060rPd PersBhal'eonthiter The

drive nmenory S an nenory.
408a identified as "xox23", a check is made on the key

10 management table 404. As a result of the check, it is known that

four machines remain into which the program is permitted to be
installed. Thus, the installing process is started and executed. The
data of the ID number "xxxx23" of the personal computer 408a is
stored into an "n=2" column in the program 1 in the key

15 management table 404. In such a way, the program such as the OS
can be installed into at most five personal computers. In the case
where the program such as the OS is intended to be installed into a
sixth personal computer, there is no unoccupied column in the
program 1 so that an ID number of the sixth personal computer can

20 not be recorded. Thus, the i)rogram such as the OS is inhibited
from being installed into the sixth personal computer. In this way,
illegal copy of the program such as the OS is prevented. If the |
program sﬁch as the OS in one of the first personal computer to the
fifth personal computer breaks, .the program such as the OS can be

25 freely installed thereinto since the ID number of that personal
computer has been already registered. As previously described, the



design makes it sufficient that, during the recording and reproduction of
magnetic data into and fromthe CD ROM the recordi ng and reproduction are
executed only by accessing the data 20 in the IC nenory 34a. Thus, in the
case where the sinmultaneous processing is executed by tinme-division
processing in a CPU of a systemcontroller éf data reading and witing
fromand into the magnetic file 422 in the1 $Ve menory 34a can be
performed while an optical reproducing section 7 reproduces optical data.
Since it is 2 5 sufficient that the recording and reproduction is executed

only once on tkiskadehirabeeiordcotidditto thohigheHERRAIrRa01t had dser di ng
-2 00 - surface thereof is less injured. Even en a power supply to the CD
ROM drive | a i opticaladack387% hs twantypessobélatae This \desigmmapsesamiarebacked
up by a nmenory backup portion 433. Only when the CD ROM 2a is ejected from
the device, chareiddansgeratite beagcassriyairs copyingha disky angethvay eshanass
selected and is,recorded into the nagnetic recording |ayer 3 regardl ess of
whet her the poWBf %QHypg‘y‘afngHC Poff. Thus, recording into the magnetic

?ESS&?? on 'Icf_yte he d 2&%??35{%@5%?@&30?5%&%%‘”?%@%%{?3#%_%%8?@1?&26 REhe o
paral Tel i n t his iy Leeep Wl Ho Be e RInAd M R B 1B 190 "

data in the driaten Se&H410% A bembaske bfufstillihBe PROBFAmIasHE & himPers33
even when the power supply to the CD ROMdrive la is turned off. Thus, in

t he case whereN Ieigsvert. ddiEpsiep 410b; andd mwugben of iat pessondl compotesis y
to read out the magnetic data fromthe CD ROM as | ong as the CD ROM has not
been repl aced. read out. For example, the ID number is "xxxx11". Then, a CD ROM
10 2ais setin a CD ROM drive la. At a step 410c¢, magnetic data is fed
to a memory of the personal computer 408 and a key management
table 404 is made. At a step 410e, a machine ID number registered
in a column of the program having the number N in the table 404 is
read out. At a step 410f, a check is made as to whether the readout
15 ID number is equal to the ID number of the personal computer into
which the program is intended to be installed. If it is yes, an -
advance to a step 410q is done. If it is no, a check is made at a step
410g as to whether an unoccupied column (area) for registering the
machine ID number is present. Specifically, a check is made as to
20 how many personal computers. remain into which the program is
permitted to be installed. If it is no, an advance to a step 410n so
that the program is prevented from being installed. Then, |
operation stops at a step 410p. On the other hand, if it is yes, the
ID number of the personal combuter into which the program is

25 intended to be installed is registered in the table 404. As a result, a

reduction occurs in the number of remaining personal computers



A data conpressing/ expandi ng portion 435 of Fig. 125 may be provided in the
systemcontroller 10 of the CD ROMdrive |la. This design increases the
substantive capacity of the magnetic file 422. 2 0 Next, a
description will be given of the case where the CD ROM drive of this
invention is handled as a single drive. Thg eration in this case is
simlar to that in the case of two drives cept for the foll ow ng points.
As shown in Fig. 153, a CD ROM having a RAM according to 2 5 this invention
can be handl ed as one drive such as an A drive 418 in an i nput/out put
control systenmrtowiiich fhe poogiam dsypararittdiBto Ibe installed. - Atha stepskl Oieven
a single-task OS-can read and wite data fromand into a drive la for the
CD ROM havi ng the maghing dbr aumperoisaregardedeaisitgrtheamagnstic track & bys4( a)
and 154(b), successive adg_&eﬁs es are assigned to optical file 421 and a

magnetic file 486 ImMpgnstc i Ot 2 SR Al apndnstalling Brocgssisystatednet i c
d bl e 441 h l,ed Lngle file. | ' h
data, Lol e 441 et topghid s Rl inle Lol sy LahcparBen Ep b, 0 (he
Addr essos 3 ar IO A h¥ ofeB, 4100 1 oS 1RSEHRRY Brdfis) Bls, S8l D Bl

megnet | ¢ dat 2, offHeagéisthalidonp BRADIItBOwhiA the' Sraiftah of thbenata toTbe

personal conputer is enabled to handle the CD having the RAM as a
single nenory ihstallethis delstedlfroat the anagnetiepradkic ethenheheegpetdtionat a
can be recorded and r(?groduced. The address of nmagnetic data which is high
in use frequenstops at the stepodt@P. as the | ogi c address "01252". Thus, by

transferring the data in _the magnetic recording |ayer 3, which corresponds
tootbie M9 SR SRIPTION OF THE NINETEENTH PREFERKED EMBODIMENT

10 A ninth embodiment of this invention relates to an interface

between a personal computer and a CD ROM drive. As shown in Fig.
151, a personal computer 408 has a software portion 411
containing an application program 412 such as a word processing
software. A Cornell portion 414 manages a system. The application |

15 transmits and receives information to and from the Cornell portion
414 via a shell portion 413. The Cornell portion 414 has an -
operating system (OS) 415 in a narrow sense, and an input/output
control system 416. The input/output control system 416 includes
a device driver 417 for the inputting and outputting of signals from

20 and to devices such as a hard disk. As shown in the drawing, A, B,
C, and D drivers 418a, 418b, 418c, and 418d are logically defined as
exterﬁal storage units. The personal computer is physically
connected to interfaces 14 and 424 of external storage units such as
‘an HDD 409, a CD ROM 2a, and an FDD 426 via an interface 420

25 such as an SCSI and a BIOS 419 composed of a hardware including a

software such as information in a ROM IC. The personal computer



address, to the magnetic file 422 of the drive nenory 34a via the magnetic
recordi ng and reproducing section 9 and the data conpressi ng/ expandi ng
section 435 after the insertion of the CD2 0 ROM2a into the device as
shown in the drawing, it is hardly necessary to physically read out the
data fromthe nmagnetic recording |layer 3 ins | at er period. The recording
and reproduction of the magnetic data are 2% gually performed by rewiting
the data in the drive nmenory 34a conposed of the I C nenory. The anpunt of 2
5 the magnetic data is equal to a small value, for exanple, 32 KB, so that
al | the magnet itcaratrts andoreceivsedata t@ agith fifons abeciritérfaCes 14 20wt 400701 Y.
Thi s design enables a-longer |ife of the disk and hi gher speeds of access,
and data inputting dndthreucase of agrivedasforsa CE ROMvwhich thateaanapadtict he
magnetic data is physically recorded only when the disk is ejected fromthe
devi ce. The ondc@pTdingspertien ofnthds javentione twe drivegrs.uthat 1s.nthehdd dofver

Cayer 5 and t nd i, Ald s EBEREHAIEY afs debivteb it the Tneces ankpit spatral To
t d Lo i t .S t f it .i s, desiyabl

Phat the r S osyerein, 2165 Tt BRI HBRoRCi Fedtodunscrtbra, of GhisaiRelie t he

reproduct i on ogeffedBbhical rSGRl HdAAVE the RS 1ACH Hle ¢B A ON
0 ' I on of —a ROM

it is inportant to s ten a start-up tine upon e 1 nser

into a drive. Mrivd @aar ThedABHer2866§ Fidtdo &étélﬁr%é@?d%ﬁec@'ﬁéﬂ%ﬂﬁd
as follows. As shown in Figs. 154(a) and 154(b), a CD 1 5 2a havi'ng a
magneti ¢ recor dimgptiagk repeowingportion 7idead42dut efclusive playlsdds data
magnetic file 422 provided with physical

from an optical recording layer 4 in the optical disk, and the

10 readout data is transmitted to the personal computer 408 via the A
driver. The B driver functions to record and reproduce data into
and from a logically defined magnetic record file 422. Specifically, a |
magnetic recording and reproducing portion 9 records and
reproduces data into and from the magnetic recording layer 3 of the

15 optical disk 2. The magnetic recording and reproducing portion 9
transmits and receives data to and from the personal computef 408
via the B driver 418b in the device driver 417.

In this embodiment, the two drivers 418a and 418b are
defined with respect to the single drive la for a CD ROM having a

20 RAM. According to this design, provided that the OS 415 executes
multiple tasks, the recording and reproduction of the magnetic file
422 can be executed while the personal computer 408 reprbduces
the optical record file 421. Thus, a process of inputting and
outputting the files can be perfc')rmed at a higher speed than the

25 speed in the case where only a single drive 418 is present. This

advantage is remarkable when a virtual file is used.



optical addresses and magnetic addresses other than an optical address
tabl e 440 respectively. As shown in Fig. 155, magnetic drives 67a, 67b,
67c, 67d, 67e, and 67f are |ocated at back sides of 2 0 the optical
addresses A, B, C, D, E, and F which correspond to the nmagneti c addresses
a, b, ¢, d, e. and f respectively. This correspondence relation is recorded
In a magnetic TOC area at a nmagnetic addré%@iT 00 together with frequency
managenent data. The systemcontroller 10 of Fig. 153 has a 1-address |ink
table 443 25 which inforns the drive nmenory 34a of the physical positions
of the optical addrerthadd dfhexdmansg ithecalboPsnentonkadVSimiltan@oukb4(b) .
-203- the contents thereof have two address link recorded information. A
speci fi ¢ net hoprovessing vilinbe Wddseribad. oA firgt nbethaeb i desig afs féltows.
magneti c data and the reproduction of the optical data will now be

expl ai ned. | n Fige 1&& ehokes ancoptivatGddress table 433 dnidna anagnetici data o
start up only a necessary'$£P ram the reproduction of only necessar

optical data itahigdss efia d@é\g&ml_ lﬁWélg aRAMqa Ijhéhﬁ@aﬁat(fal&ﬁf‘a_ % ao][
starting the programis recorded in the nagneti ¢ track_ on the back side o

i e dpbibiting fagniscactive fo aﬁefé}eoeaé%and&eappm@} Reldress
e L B ! A Sr b e S Bl
progress data 't : re et : 1 S
o 1L RS AL L 4358 5 P, A108 B0 . 0
b f [ . ' " 3 Kel d
22 Lo whet her Therevihsty HafiBlhs ! WhueRushighth tegrefublitf o 8 T
to drive memory 34a upon the insertion of the CD ROM 2a.

10 Accordingly, the addresses of necessary data in the magnetic
address table 441 are arranged according to the order of the use
frequencies thereof as magnetic data having a physical address of,
for example, "00". When the disk is inserted into the device, the
magnetic data at the address "00" is read out and is transferred to

15 the drive memory 34a in an arrangement according to the order of
necessity. The drive memory 34a includes an IC memory. This
design makes it sufficient that, during the recording and
reproduction of magnetic data into and from the CD ROM, the
recordiﬁg and reproduction are executed only by accessing the data

20 in the IC memory 34a. Thus, in the case where the simultaneous
processing is executed by time-division processing in a CPU of a
system controller 10, data reading and writing from and into the
magnetic file 422 in the drive memory 34a can be performed while
an optical reproducing section 7 reproduces optical data. Since it is

25 sﬁfﬁcient that the recording and reproduction is executed only once

on the magnetic recording layer 3 of the CD ROM 2a, the recording



a step 444mis done. If it is no, an advance to a step 444d is done so that
optical data in an mth optical address A(m is reproduced. Then, at a step
444e, an entrance into a subroutine is done which 2 0 serves to find an
optical address, anong optical addresses in the optical track correspondi ng
to the magnetic track, which is close to t_Eg)@ptical address A(m. In the
subroutine, at a step 444f, setting "n=0" one. At a step 444g, an

i ncrementing process is executed by referring to a statenment "n=n+l1". At a
step 444w, a check is 2 5 nade as to whether the nunber n is equal to a
final val ue. | surfadesthersof és Jasspirtjuredie Bierpwhednai powlensupiply ito the ¢Es,
an optical - address -204- Mn) at the back side of the n-th nmagnetic
address i s realRQM drivenia he tuumed off.| theccentsngsqof3thg dsive: Bemann 344 is

step 444i, a checking process of, for _exanple, "Mn)+1l0" is done tqQ check
whet her the opPRE Fdéﬂgr@sé memory hagkun E’PB":‘OIPf‘LI\g'?t' iQ,mﬁ(o‘,"’f"Enr &fPto 5

oo T head FORERR Sl A BB A B ol
SO LAl Uhg daig i bl BARY 0B dsoRte el N HUCH AT OPL 02
reproduction ofnd fieeBgREbFdniAtaet 9 reparabes bR the fotr sty the

step 444j is execUuted agal n. isy a return to the step 444b7i's

done so that t e onuobaff. MTiA1s, Mecerditigethtoytinmagiieti@beverdmytlagyeed is
processes are repeated. Here, if the nunber mreaches an end value (a
conpl et ed val udppesoplympnce dunngghedinterealdoeiaveen the dnsendonaf the disk

reproduction on 1.5 the magpetic track containing the data necessary for
starting the ptodhgrgingHopeanthe fisle: dchergforenjaulang bife wittheadigtels 444n. | f
't 10 enabled. The files are processed simultaneously or in parallel in this
. way, so that a higher data transfer speed is attained. The data in the
drive memory 34a is backed up by the memory backup portion 433
even when the power supply to the CD ROM drive 1a is turned 6ff.
Thus, in the case where the power supply is turned on again, it is
15 unnecessary to read out the magnetic data from the CD ROM as long
as the CD ROM has not been replaced. |
A data compressing/ expanding portion 435 of Fig. 125 may be
provided in the system controller 10 of the CD ROM drive la. This
design increases the substantive capacity of the magnetic file 422,
20 Next, a description will be given of the case where the CD
ROM drive of this invention is handled as a single drive. The
operation in this case is similar to that in the case of two drives
except for the following points.
As shown in Fig. 153, a Cb ROM having a RAM according to

25 this invention can be handled as one drive such as an A drive 418 in

an input/output control system 416 of a personal computer 408. In



has been conpleted, a junp to a step 444v is done. If it has not yet been
conpleted, the entrance into a subroutine 444p for the reproduction on nO
magnetic tracks is performed to reproduce the 20 renmining nmagnetic data.
In this subroutine, setting "n=0" is done at a step 444q, and setting
"n=n+1" is done at a step 444r. At a step é%ﬁé, a check is made as to

whet her the nunber n reaches a conpleted V&MeT If it is'yes, a junp to the
step 444v is done. If it is no, the optical address corresponding to the
n-th magnetic address 2 5 is accessed. The magnetic data is reproduced at a
step 444u, andhis 'caise! BveA 4 Bhgeaaskids-t4n dead 4vd wudted dath Teosehhidng
"n=n+1". As - 205- fong as the conpletion has not yet been reached, the
simlar procednes aateiveebadbethel CDt ROMtptingi thie RAMbekecaridingrieda filej unp
to the step 444v is done so that the work of reproducing the data for
starting the pdesigamaisssirownl it Eiigs.5154(a) and d&4(bhgstccessive dekirgsses he
magneti c data necessary for starting the programis recorded on the

magneti c traclargt assignedcto andeptical file 43ii and a magneticfile 432, dal dat a.
Thereby, there is an advantage such that a tinme for starting the program

can be sho?t eddditionjan eptical data{ahle 440-agd a magagtig datasiahle 44 hare
Cracks means tRAlRARGyRGIE HlFndiar SKETIRIE. 85 SVA Pt ArabRgua
oL, TSR 15 04 0B a e BRBIR ) WelaL G O
the back of deCRIRCHY’ aal Bpfige vidte BRIIRETALS prd APRUATHD F obiAEHS ™
and magneti c Ad@kssses start®fy fiokkthe logic address "01252" are assigned to
10 magnetic data, and active write enabling flags are applied . thereto.
The personal computer is enabled to handle the CD ROM

having the RAM as a single memory disk. The optical data can be
reproduced. The magnetic data can be recorded and reproduced.
The address of magnetic data which is high in use frequency is

15 recorded as the logic address "01252". Thus, by transferring the
data in the magnetic recording layer 3, which corresponds to this
address, to the magnetic file 422 of the drive memory 34a via the
magnetic recording and reproducing section 9 and the data
compressing/expanding section 435 after the insertion of the CD

20 ROM 2a into the device as shown in the drawihg. it is hardly

| necessary to physically read out the data from the magnetic
recording layer 3 in a later period. The recording and reproduction
of the magnetic data are virtually performed by rewriting the data in
the drive memory 34a composed of the IC memory. The amount of

25 the magnetic data is equal to a small value, for example, 32 KB, so

| that all the magnetic data can be stored in a small-capacity IC



can be realized. The magnetic tracks are arranged according to the use
frequency, and thereby frequency managenent data can be omtted and the
substantive capacity can be larger. 20 DESCRI PTI ON OF THE TWENTI ETH
PREFERRED EMBODI MENT A twentieth enbodiment of this invention relates to a
met hod of correcting bugs in a programin %éﬁ? ROM software by using a CD
ROMla. As shown in Fig. 157(b), a bug cor 1 ng program 455 is recorded
in an optical file 421 in the CD ROM | a having a capacity 2 5 of 540 MB. A
program such as an OS is also stored in the remaining part thereof as ROM

data. A magnet heerholye. 4PRishdesigncandsies ya-Mdnger HZ06f thellisk £37d KBghehi ch
contains only bug correcting data. As shown I n Fig. 157(b), correction
data, correcti epeedsmélmsessa.mhdmiataahpmlﬂngmd omftpuphngaprdmemt #Ag 0 be
corrected are contai ned therein. shown in_Fig. 157(c) only a iven file
such as an OS previpusty Kgscrbgd. tbe upageetierdata s Rhysieglly merorded only

t - | t data 448 i ne ed |n res nse to, the
correcting pr oisn Ao Gsk indented BRhaine evisa: ol Beconowir YR sYSfem can
sequence W | Eg\é&igﬁgge&c%ﬁ%?g th reference to Fig. 157(a). Wen the

given file btig dd out at a1 0 step 445a t he whol e of
: ngogl and](c)lnlee lAtS ;Agitigefgﬁgg &ﬂ%e nugte)ée%yclx\}égg [ ncr e nt egﬂéﬁbegagt%%lpng45d
N-th bug.corr eﬁbnmerﬁaﬁﬁgnw&ﬁewruﬁmg fiay& Bsah@atheordprofuctici of dktae, a
check is made as to whether the correction is of the type wi t hout changi ng
t he address. 1ffomlthei ¢opiicalysecortiheg iayer 4s Torprevent aateductien in4aé.ta If it
i’;l?id::] 2;; Qfe lt ih2‘?1-ainssrr?ieslsiecgrf ?‘a?et o? aSCt:I%pRA(f)Alf\?Ihit f\st dgslf';&pe tAi'fai the:[ ?eepxl'oo uction
10 on the magnetic recording layer is done while the reproduction on
the optical recording layer is being executed. In addition, it is
important to shorten a start-up time upon the insertion of a CD
ROM into a drive. A file arrangement according to this embodiment
is designed as follows. As shown in Figs. 154(a) and 154(b), a CD
15 ROM 2a having a magnetic recording layer has an optical file 421
and a small-capacity magnetic file 422 provided with physical
optical addresses and magnetic addresses other than an optical
address table 440 respectively. As shown in Fig. 155, magnetic
drives 67a, 67b, 67¢, 67d, 67e, and 67f are located at back sides of
20 the optical addressee A, B, C, D, E, and F which correspond to the
magnetic addresses a, b, c, d, e, and f respectively. This
correspondence relation is recorded in a magnetic TOC area at a
magnetic address of 00 together with frequency management data.
The system controller 10 of Fig.' 153 has a l-address link table 443
25 which informs the drive memory 34a of the physical positions of the

optical address and the magnetic address. As shown in Fig. 154(b),



optical file is changed. Then, an advance to a step 445k is done. At the
step 445k, a check is nmade as to whether a line is added. If it is no, an
advance to a step 445p is done. If it is yes, the addition of 2 O the line
I s executed at steps 445m and 445n so that the |ogic address of the optical
file is changed. Then, an advance to a stegpﬁgSp I's done. At the step 445p,
a check is nade as to whet her other proces "is present. If it is no, an
advance to a step 445r is done. If it is yes, the other processing is
executed at a step 445g. 2 5 At the step 445r, a check is nmade as to

whet her the nuffeecohterRaClssredl Had twh addrdselink feddtded infimia8oRsen
conpleted. At -207- a step 445s, the correction is conpleted. The given

file which has beenA spectfit afletlsod wf Bitdwltaneously pesforasingethe t he
correcting programis previously recorded into the optical ROM portion, and
t he correcti ngeproduction of thedudgnetic data amghthe ceproduction ofi¢henhi prent
of the recordi ngﬁ medi um (the optical disk). This design is advantageous in

that the corr @Rnticad dataywill now theeexpladned: Hay the gaspavhere a € ROM is he
manuf act u;g of the optical disk. The correcting programis recorded into

the optic gHied Brtonhe driye to startdap ranly) & ecessary Progravyoifited int o
| ar ge.amount_GFPFRAEHoRoef PRI ARCSSSRICoRHER dRters ECHERTvitiREnod
PREFERSED, ChBCHL VbR 17 heSFROSh R el B HBREAATH 1% 52 *°
readout of a frob5r§f Infhé nfhghd @0 Hdck Sh THEWad sTA8 of R BhticAR track
storing the necessarily reproduced data. The necessary magnetic
10 data is, for example, personal point data and personal progress data
related to a game software.

The operation according to this method will now be described
with reference to Fig. 156. At a step 444a, an initial value "m=0" is.
set. At a step 444b, an incrementing process is done by referring to

15 a statement "m=m+1". At a step 444c, a check is made as to
whether the number m is equal to a final value. If it is yes, a jump to
a step 444m is done. If it is no, an advance to a step 444d is done
so that optical data in an m-th optical address A(m) is reproduced.
Then, at a step 444e, an entrance into a subroutine is done which

20 serves to find an optical address, among optical addresses in the
optical track corresponding to the magnetic track, which is close to
the optical address A(m). In the subroutine, at a step 444f, setting
"n=0" is done. At a step' 444g, an incrementing process is executed
by referring to a statement "n=ﬁ+1". At a step 444w, a check is

25 made as to whether the number n is equal to a final value. If it is

| yes, a jump to the step 444m is done. If it is yes, an optical address



optical ROM data correcting table 446 is recorded in a magnetic file 422,
and correction-resultant data corresponding to an optical address is
recorded therein. As shown in Fig. 158(c), data of an 20 optical file 421
is corrected in real tinme in response to a correcting programin the
optical file 421 and the correcting data in the magnetic file 422. The
correction-resultant data is outputted as “#fR4-448" An oper ati on sequence
wi |l now be described with reference 25 to Fig. 158(a). Wth respect to
the file data correcting program 447, a command of reading out given

optical data igffhfed &f@bﬁbkasiahgewe() sztl'Q xﬁagﬂéﬁé-adﬁre%ssfseﬁ:ﬂ&t from

nunber Nis set to a starting nu an optical address of data to be

read out. At atisé @lldiéss lirloeablehas At 4 stepULMmNiAdastepne4qiitaa step
447d, data at the optical address Nis read out. At a step 447e, a check is

made as to whetheckidie process iofalforndckaamiple, S"Min)kV00fist deneoto etieicky t abl e
446. If it is no, an advance to a step 447g is done. If it is yes, the data
at the optical wikdher thi opticak address is) clessptineretoo MHt is mo.catietyrnado e
447f. Then, at the step 4479, a check is nade as to all necessary opti cal
data is re&d othe stepi444g imedone techegkta nexd optigalsaddress. ddhif 1s yest is
1 0 yes, an advance to a ségg i447h I s done to output the correctjon-

t

resul tant opti raagﬁstisﬂa ad i dogeargd; anto, the dnagnghie %ﬁggmgdawrfm

outpltted ﬁbréﬁ-%s$qetpe%if1ﬂ%%@%e' GG IER Baapr b haann Bk, Tecor o g
Y . | !
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check is made as to whether the reproduction of the magnetic data

10 has been completed. If it is no, the step 444j is executed again. If
it is yes, a return to the step 444b is done so that the number m is
incremented by one. The above-mentioned processes are repeated.
Here, if the number m reaches an end value (a completed value), a
jump to a step 444m is done to check whether' the reproduction on

15 the magnetic track containing the data necessary for starting the
program has been completed in conjunction with a step 444n. If it
has been completed, -a jump to a step 444v is done. If it heis not yet
been completed, the entrance into a subroutine 444p for the
reprodu.ction on n0 magnetic tracks is performed to reproduce the

20 remaining magnetic data. In this subroutine, setting "n=0" is done
at a step 444q, and setting "n=n+1" is done at a step 444r. At a sfep

444s, a check is made as to whether the number n reaches a
completed value. If it is yes, a jump to the step 444v is done. If it is
no, the optical address correspnnding to the n-th magnetic address

25 is accessed. The magnetic data is reproduced at a step 444u, and a

return to the step 444r is done to execute the setting "n=n+1". As



EMBODI MENT A twenty-second enbodi nent of this invention relates to a nethod
of logically increasing the capacity of a magnetic file using a 2 0

virtual nmenory in which a physical |large-capacity file in a hard di sk 425
is logically present in the magnetic file 422. The arrangenent of this
enbodinent is simlar to the arrangenent ofazg' g. 153 except for design
changes indicated hereinafter. As shown i 5." 159, a personal conputer
408 corresponding 2 5 to a machine ID=Ap, a CD ROM drive la, an HDD 425
corresponding to a disk ID=AH, a disk drive DD corresponding to a disk
ID=BH, a - 2[hg aepties eatisletidn hab Kbt¥et BReAl fedthed, (e ¥raflapect ed via

i nterfaces. A magnetic file 422 can be connected to a personal conputer
408a corr esponprogessesaaracepeated)-Mptivé 2omplébionchae! e én GhttainetOR Fundp
comuni cation port 432, a network BIOS 436, a network 5 OS 431, and  an
appl i cation prtythenstep, 444d isldane so thmtctirersairkdof seprdducing the 41ia
corresponding to a disk I1D=CD which is directly coupled with the personal
conput er 408a. famstarting thedpragram isrearapletedge- capacity disks in the
magnetic file 422 can be_set in_the hard disk 425 of the personal conputer
408, the r@&pl aceabl ACEPERNE to this design, thexmagnefic 4za necessauyecfor
personal conputer ,403ihres ectively. Th(f ci:i rtyal di sks are denoted by 450,
450a, and 4500 Gé?f;%gr%i%é‘@c%? ¢don, the magnete rgck\at the bhack

|1:06816é\t$: FIRE°G e Bmele FBER S ﬁéfb{?gé‘fﬁ@éﬁf viﬁ%rfr&? f ' e’geilsg%nYBﬁ:r
phgéi cal | y- exi éﬁ’%@%ﬁ%@@a&%%%é%ﬁm%gﬁﬁwcm i)e S%Ofteé'

In this case, as shown in Figs. 154(a) and 154(b), the selection of

—

10 the magnetic tracks on the back sides of the optical tracks means
that the magnetic tracks are not always arranged at equal intervals.
The use of the variable pitch magnetic tracks of this invention
realizes the shortening of the time for starting the program. |

As shown in Fig. 154(a) and 154(b), the optical addresses of

15 the optical tracks at the back sides of the magnetic tracks 01, 02,
-+ into the magnetic TOC area, and magnetic tracks at a free pitch
can be realized. The magnetic tracks are arranged according to the
use frequency, and thereby frequency management data can be
omitted and the substantive capacity can be larger.

20 DESCRIPTION OF THE TWENTIETH PREFERRED EMBODIMENT

' A twentieth embodiment of this invention relates to a method
of correcting bugs in a program in a CD ROM software by using a CD
ROM la. As shown in Fig. 157(b), a bug correcting program 455 is
recorded in an optical file 421 in the CD ROM 1la having a capacity
- 25 of 540 MB. A program such as an OS is also stored in the remaining
. part thereof as ROM data. A magnetic file 422 has a capacity of



defined virtual file 450. Actual data in the virtual file 450 is stored in
the HDD 425, the repl aceabl e disk 428, or the physical file 451 in the HDD
425a. The nmagnetic file portion 422 of the CD ROMla 2 0 contains a
virtual directory entry 452 holding directory information such as
characters and nanmes of respective virtual files, and |link information of
the physical file 451 and the virtual file286- The virtual directory entry
has characteristic data related to 11 itens, that is, 1) an address 438 in
the magnetic file, 2) a connection 2 5 program number 453 which contains a

nunber of a corqgg“ [ W f nn h
anot her per sona 83 m-wggrerﬁp%taﬁéégt ebﬁi. 3 a%éiaﬁlﬁne}?f[) nu éfrl 454
whi ch contai ns FIgha@¥(BE ¢édiredtibar detfa,acdlire¥Bofl contedits0aald eptivaler
provided with the disk storing a physical file 451 containing the actual
data, 4) the disddreSses dfeoptici ROM liatdi tokbe wura¢ctedgareeophyisiechl file 5
451, 5) the nane 456 of the virtual file, 6) an expanding item457, 7) a
characteristic ﬂll§8€lﬂ'hdﬁ§a‘~!h¢i§ntlﬁeﬁgyd§7d¢) omdy & given file sech @s an OS
reservation_region 45%5 the tinme and the date of _changge of the flle 10)

a start clulter }HWPD 4‘6‘13?’ ﬂmutE%'%frfﬁ'gr%ED@im’a?%ﬁﬁban comfctitihe file

Is started, andl 2. The.f.ifth itemto e eleventh

item are equal | §4éei§t§ Taded iﬂfegﬁoﬁes@cTP%g“‘}éﬁeg eck ugt are

usual Iy conpos t to 64 bytes. As shown

in theyrrag:lrgt [ ?}Pg?aeﬁltzg%?;egﬁgke lt)f:]lgecdr}@ it ‘géz cont ai %s a nunber of

virtual directory emdigferdbidn'8egliehse Jmﬁ ﬁﬁwabetdhédiﬁ)éww Féferénéaial
dpe g

files. Fig. 160 shows only the itéens 1, 2, 3, 4, 5, and
to Fig. 157(a). When the given file having the bugs is read out at a

(D

10 step 445a, the whole of the given file is transferred to the memory
34. At a step 445b, setting "N=0" is done. At a step 445c, the
number N is incremented. At a step 445d, N-th bug correcting data
in the given file is read out. At a step 445e, a check is made as to
whether the correction is of the type without changing the address.

15 Ifitis yes, the data is corrected at a step 445f. If it is no, the line is
deleted at a step 445h. At a step 445j, the logic address of the
optical file is changed. Then, an advance to a step 445k is done. At
the step 445k, a check is made as to whether a line is added. If it is
no, an advance to a step 445p is done. Ifit is yes, the addition of

20 the line is executed at steps 445m and 445n so that the logic
address of the optical file is changed. Then, an advance to a step
445p is done. At the step 445p, a check is made as to whether
other processing is present. If it is no, an advahce to a step 445r is
done. If it is yes, the other proéessing is executed at a step 445q.

25 At the step 445r, a check is made as to whether the number N

reaches M, that is, whether the correction has been completed. At



Wth respect to the first virtual directory entry 452a, "AN' is in the
connection program nunber corresponding to the item2). It is known from

t he sub nmachine I D nunber 454 corresponding to 2 0 the item3) that the ID
nunber of the machine containing the physical address 451 is Ap. Since the
CD ROMla is connected to the CD ROM dri ve of_the personal conputer
corresponding to the machine | D=Ap, it iS'@rﬂ%cessary t hat the connection
program AN for connecting the LANis started to access the di sk of another
2 5 personal conputer. In the case where the main machi ne |1 D nunber 454

corresponds thagféﬁthﬁ?rtﬁQr@drrE@ﬁBHtiSrcoﬁl feteBNNEhlel ®en file’WwhichPAgGr am

AN is started and e connection to the personal conputer of the LAN

address correspeedli 6grricetédés Aitputteti ne | D nunber 454 is provided so that

the di sk 425a thereof is accessed. Since substantially all the directory

information is in tfe thislkembodimsgt, the Torrectimg@rogsamy is previcesiyt he

physical file 451 when the personal Rc&@uter_ | ooks at the directory. It is
[

Fom and ik the vie] bol LhLe 50 L M acess t ot heps eal
(176 is excbu spcored it the GnagneHe aler ubob Jie Zhiemens of As repapding

o vt oSS el PR el e
t he ori gi nal C%bﬁ%w%grﬁéﬁgngyt g%?%ugﬁﬂffléﬁ%, %@ng%ﬁgﬁager I D
nunber 1 5 470n@&ﬁﬁﬁ§d¢tﬂ@éidf€tﬁeoo?ﬂeapdl§1i.nm cbhfecting pabgifdrneis450, data

of a secret nunber 471 for each file, and data of the main nachine |ID
recorded into the optical ROM portion while only the correcting
10 data is recorded into the magnetic file 422. This design enables the
| recording of a relatively large amount of the correcting data.
DESCRIPTION OF TH NTY-FIRST PREFE D
 EMBODIMENT
A twenty-first embodiment of this invention relates to a
15 method of correcting data bugs in a CD ROM in real time during the
readout of a file such as a diétionary. As shown in Fig. 158(b), an
optical ROM data correcting table 446 is recorded in a magnetic file
422, and correction-resultant data corresponding to an optical
address is recorded therein. As shown in Fig. 158(c), data of an
20 optical file 421 is corrected in real time in response to a correcting
program in the optical file 421 and the correcting data in the
magnetic file 422. The correction-resultant data is outputted as
data 448. '
An operation sequence wﬂl now be described with reference
25 to Fig. 158(a). With respect to the file data correcting program 447,

a command of reading out given optical data is received at a step



nunber 472 corresponding to the final main personal conmputer making the
virtual file are added to a sub reservation region 468 corresponding to the
item8) in conparison with that in the virtual 2 0 directory entry 452.
The added data is used for checking and confirm ng the rel ati on between the
virtual file 450 and the physical file 451.%é%n1the physical file side. If
the relation is decided to be in a | ow degt as a result of the check, a
perm ssion of witing an OS is not issued. To inhibit normal witing which
does not relate to 25 the virtual file 450, reproduction exclusive code as
"01H" i s storedd4Tal et alstepdddb, i humbeér Boiy setpendistgrting hembeedfAn i N

t he case -21 2 - of MBDOS. Thus, in general, the recording can not be
execut ed. |n tmpticalcaddirass efadata to becreadedut.ntAt a iséey idd7calthei hamtsdd, N
information such as the change information 460 and the CD ROM I D nunber 469
associ at ed wi t HstiReremenged By preqsAt pstepd4dd: Hatz atithsuepdcabaddress Nol

auroos wi th 1 ndosead prE s Siee 24?"@?%“#551%”39?@%3? Ia%oﬁ“é“%iﬁeetéﬁtﬁgia% Sftg;oﬁ,
agrees i t! _ | B3 ekei s go
Zsil so that"t nOB R R AR s SRR f*?%h%ﬁreewﬁgiéef%‘m' el 8 P Bl o
the cont ent s of LT Tol o eBaat 78 &1, 2PrS VI F B ron, Bl it B U bREPaL 0

addi ti onal ‘dat aaddresBEN"iS! trréctdds il Pesp6ake tof 85O cERbtHE thbR Ag7rdat a
region. In this case, the file size is expanded, and the data of the file

si ze 462 of ealther, ahtheistepal47f, recheck isnhagdeawité bdl hebesbargosdptiyalent ry

467 in the virtual file and the physical file is witten into, for exanple,
"5600 KB". data is read out. If it is no, a return to the step 447c is done. Ifitis

10 yes, an advance to a stép 447h is done to output the correction-
resultant optical data. Since the data is corrected and outputted in
unit of opﬁcal addréss, this désign is advantageous in that the data
can be outputted in real time. In the case of a dictionary, the
magnetic recording layer 3 can be used for recording data having a

15 high use frequency and marking important data.

DESCRIPTION OF THE TWENTY-SECOND PREFERRED |
EMBODIMENT

A twenty-second embodiment of this invention relates to a
method of logically increasing the capacity of a magnetic file using a
20 virtual memory in which a physical large-capacity file in a hard disk
425 is logically present in the magnetic file 422. The arrangement
of this embodiment is similar to the arrangement of Fig. 153 except
for design changes indicated hereinafter.
As shown in Fig. 159, a p-ersonal computer 408 corresponding
25 to a machine ID=Ap, a CD ROM drive la, an HDD 425 corresponding
to a disk ID=AH, a disk drive DD corresponding to a disk ID=BH, a



In this way, the data of the physical file 451 corresponding to the virtual
file 450 can be recorded and reproduced. Since all the work related to the
virtual file 450 is perforned by the GS, the 2 0 input/output GS, and the
- network OS, the user can handle the apparatus as if the physical file
havi ng a capacity of, for exanple, 5600 KB, is present in the magnetic
recording layer 3 of the CD ROM I a. thsic%a09€cording and reproduction of
data is enabled by 25 linking the physical file 451 and the virtual file
450 in response to the data fromthe virtual directory entry 452. Al though

the capacity repBiceiblefoptiealrdighed28 driet phydidally @isdcted Aasiktfacakue,
that is, 32 KB, Iin connection with the CD | a, 500 to 1000 virtual

directori es 452 wmagnetiprfilei 422 camdbe nonnecteddb a persdnal centpuikser 4084t i on
on 500 to 1000 virtual files 450 can be perforned. 5 A description
wi Il now be gi verTeSPandipgHsyadnachinteolzBrgvia & LAN sietwork suceh asef er ence
to Fig. 161. ng' I310W assuned tgat a co nd for Ci'lcbi n% afile "X" is
received at a Cé.%l 468 £OIHMUNILALPN P 1 B NEWEBIPS #3fe anmetwork
whet her only t e Llec i nfaymation.suffice. If it i
yes, the vigrt ulg.s | réc%%ﬁf(%ﬁb&;ﬁc%heﬁ #ﬁ({%ﬁ@ #;i&q‘échaﬁq &% ei?%e‘iut.
At a step 481dy i<t é%PH ﬁﬁg? | S di
directory nane, o%ﬂg%frlhlhglsgdl %g,Sé;Hr%Tt e r?n%bgntng;qigﬁand {)ln%%é@gqlgn%%g%tl%d
on the displ ay coupléd wrhstiwpefsutitlt (dmpatér 2e8aDY th s hahpetifthentd6a on
the screen 495 of Fig. 164(a). 1 5 re, screen indicationis
descri bed. |n Firfual ddfge-capaeity miisks in dhehavagnieticsfiko4D2a¢eh Hbset Apthsent
that a virtual file 450
hard disk 425 of the personal computer 408, the replaceable disk
10 428, and a hard disk 425a of another personal computer 403a
respectively. The virtual disks are denoted by 450, 450a, and 450b
respectively. The use of the virtual disk 450 virtually increases the
capacity of the magnetic file 422 to, for example, 100 MB or 10 GB.
A specific data structure will be described with reference to
15 Fig. 160. The CD ROM la has the physically-existing optical file
421, the physically-existing magnetic file 422, and the logicaﬂi-
defined virtual file 450. Actual data in the virtual file 450 is stored
in the HDD 425, the replaceable disk 428, or the physical file 451
in the HDD 425a. The magnetic file portion 422 of the CD ROM 1la
20 contains a virtual directory entry' 452 holding directory information
such as characters and names of respective virtual files, and link
information of the physical file 451 and the virtual file 450. The
virtual directory entry has characteristic data related to 11 items,
that is, 1) an address 438 in the magnetic file, 2) a connection
25 program number 453 which contains a number of a communication

program including a command of connection with another personal



Is logically present in the drive A that is, the CD ROMla wth the RAM A
10-MB still picture file and a 1-GB noving picture file can be recorded
into the virtual file 450. A 540-MB CD ROMfile is also 2 0 denoted by

i ndi cated characters 496d. There are also indicated characters 496e
denoting "four files". In this enbodi nent, %Iqa personal conputer is
provided with a 20 GB hard disk. As shown T g. 160, the virtual disk
setting capacity VMAX of the virtual disk with respect to one CDROMla is
recorded in the sub disk ID 2 5 colum of the main nmachine | D nunber 474.
One of the physcomputer eviadhediAN, &) a hmchihed> hurhbarn dbef wirichheontainsal
di sk setting -21 4- capacity corresponds to the maxi numrecordin
capacity of theaunachine dDspunibes elawdnive)gr raepersnng] eeppiitey provi | to
t he maxi mum recor di ng (;ﬁgﬁcity m nus the (é_urrently-used capacity in_the

virtual file. |Wifhthe StoRErs Dhysicaldile451 coptaining the achal datas 4
t ot al it 10 i t I §. f 1020 ' d i h
o uar Pt 8 e dif i Bl 353, AP BRE (dithe Kori A e pli R el
A e | ! Lt J8Y

l:ﬂar agt \élr; ?‘369&54&5{} 3%5 i %?‘g“ﬁv%?éfﬁ‘*eﬂﬁg’rﬁ%{é e(rﬁe?)é’e%e“g%?%qﬁ’%i%?ﬁ?%%'.
Thus, the virtug aféﬁﬁ'ﬁéﬂ&\ﬁfc@ﬁﬁhﬁidﬁr@tﬁé%etéi‘el'helvﬁ'tuﬁi Bts 8)a

referring to the character ) shown in Fig. 165 and Fig. 151, when the
driver of the Gedepvhtionvrdgion ¥53/9) tlie thnaraiddhendateaof Ahdnigecofitile a B
drive, the ROM portion of the CD ROMis indicated as indicated characters
496h while the i aistartotluster omraiorr 461 intlicating the clster minmherdat

characters 496i and 496j. Since the ROMand the RAM are separ %'Ehel y
i ndi cated in t hwiiglathe; Blesisysiarted.i and v Hna filesiige 462. The fifth ifem to

10 the eleventh item are equal to those in directory used by an OS such
as MSDOS, and are usually composed of 32 bytes. All the items
occupy 48 to 64 bytes. | ‘

As shown in the magnetic file table 422a, the magnetic file
422 contains a number of virtual directory entries 452 which is

15 equal to the number of virtual files. Fig. 160 shows only the items 1,

2, 3, 4, 5, and 10. | | |

With respect to the first virtual directory entry 452a, "AN" is
in the cohnection program number corresponding to the item 2). It
is known from the sub machine ID number 454 co.rresponding to

20 the item 3) that the ID number of the machine containing the
physical address 451 is Ap. Since the CD ROM 1la is connected to
the CD ROM drive of the personal computer corresponding to the
machine ID=Ap, it is umiecessary that the connection program AN
for connecting the LAN is startt;d to access the disk of another

25 personal computer. In the case where the main machine ID number

454 corresponds to another personal computer, the connection



that easy handle by the operator is enabled. In the case of multiple- task
‘processing, sinultaneous reading and witing on the ROM portion and the RAM
portion can be executed so that a high 2 0 processing speed can be
attained. Returning to Fig. 161, if it is no at the step 481b, an advance
to a step 481e is done so that a check is ﬁge as to whether the I D nunber
of the currently-used machi ne agrees with” ‘mai n machi ne |1 D nunber 454 in
the virtual directory entry 452. If it is 2 5 no, that is, if no physical
file is present in the personal conputer, a junp to a step 482a is done. If
it is yes, thapragram fAN iphstartea]l ahdl thelednnectidh to the persemal comphtiter
personal conputer, an advance to a step 451f is done so that the drive
nunber of the qfh#s& AN faddsess cosrespandingdio the: main manhinb Hambambess.
Then, a check |s rrade as t whet her. the drive is active. it 1S no, an

i ncrjﬂijcat i on 01;] eq $onthat '@«"i disk S"?@acg?‘?r@%éﬁtﬁ%S? t HRINGE ve IhD
" 8 Al 81h.
2 check is ﬁgﬁﬂl §’P3P3Y ceficthe ﬁg@fafql% IRGuthdn iech the Im atadsd {0
i i , 481§ i
GoneP 00 | B,  Wathelesldh Wabcess thd oyl ARUAT VNG th @%‘fs?%ond{ hg
to 10 the S%rﬂb%ﬂfeﬂ' PJélkE"%.%rﬂﬁ%réétoQXeSRnﬁs Sl!lffic'lénﬂ fo Hecedd thdvance to a

step 481k is done"so that a check is done as to whether the disk is a

replaceable r ﬁbanﬁwdnnmmhd&taas reatli &ad wiitienafidna aridppto ehek by
referring to the replaceable disk identifier in the sub disk ID nunber. If

it is no, an ividiwaltfilenr4B@rror" is given on the display 1 5 screen at a

step 481n. Then, stop ing is done. If it is yes, an indication "insert the
di sk” of the sub dilBKiTNeY. Acressstq the phyisical file is executed. As shown

10 in the directory range table 465, the directory 463 of the physical
file contains sub virtual directory entry 467 of a normal format. This
data stores items 5)-11) ainong the items 1)-11) in the main virtual
directory entry 452. Data of the main disk ID number at the original
CD ROM side having the virtual file 450, data of the user ID number

15 470 corresponding to the setting of the virtual file 450, data of a
secret number 471 for each file, and data of the main machine ID
number 472 corresponding to the final main personal computer
making the virtual file are added to a sub reservation region 468
corresponding to the item 8) in comparison with that in the virtual

20 directory entry 452. The added data is used for checking and
confirming the relation between the virtual file 450 and the physical
file 451 from the physical file side. If the relation is decided to be
in a low degree as a result of the check, a permission of writing an
OS is not issued. To inhibit nofmal writing which does not relate to

25 the virtual file 450, reproduction exclusive code as "O1H" is stored

in the characteristic 458 corresponding to the item 7) in the case



on the display screen at a step 481lm Then, a return to the step 481 is
done. If it is yes at the step 481)j, an advance to a step 481q is done so
that the corresponding file name 456 is searched for by 20 referring the
directory region 465 of the disk corresponding the sub disk ID nunber. If
It is decided to be absent at a step 481r, a_P error indication is nmade at a
step 481p. If it is decided to be present & ?he step 481r, an advance to a
step 481s is done and therefore collation of the information is executed to
confirmthat 25 the physical file actually corresponds to the virtual

file. SpecificafiIMSDOS| aThas, i gendeal) ¢heaeeordinglean not beexecitted! In
directory entry 452 -21 6 - and the directory entry 467. In addition,
collation is nihe ¢asevwdererdatai iskredordedidato dhet vistweD Ravdd0d t he nmain

di sk I D nunber 469 of the CD ROM side in the direct or6\£)nent[%l 467.
Furt hernore, cénfomatonsusitasdherchange infarmationdthhandther CDROMID No

ook S o) ot 1 SIRES b S ol B 2800 ARG S, o0 2o
(5 TLven 2t shaheBlibul boblrol KB 4y SRR ork e alY S B L7 O

executed at a thfle Hlio whetlr thiy Hafd HEFéds %WH’E?F subild finkadiedaey. 0

At a step 481w, uster nunber contifuous to the FAT "YYY" Is read out.

A step 481x reafishetestbcop thé héekas {He108YS bi the<Csinal portivpber
of the data region. At a next step 48 Ty, the readout of the file "X" is

conpl et ed. Thempeirmits theewritinig)into the pHBica fileo4bdesb whah the radording y
capacity within the capacity of the hard 1 5 disk of the personal conputer

408. |f the phjsiexgruted.c Inchecpsmmheyetdatenis added dp "FileeAl sthreci ded
10 directory 463 of the physical file 451 is examined and the contents
of FAT 466 are additionally written as FAT 466a so that the

additional data in the "File A" is physically recorded into the new
data region. In this case, the file size is expanded, and the data of
the file size 462 of each of the virtual directory entry and the
15 directory entry 467 in the virtual file and the physical file is written
into, for example, "5600 KB". |
In this way, the data of the physical file 451 corresponding to
‘the virtual file 450 can be recorded and reproduced. Since all the
work related to the virtual file 450 is performed by the OS, the
20 input/output OS, and the network OS, the user can handle the
apparatus as if the physical file having a capacity of, for example,
5600 KB, is present in the magnetic recording layer 3 of the CD
ROM 1la. '
Physical recording and rei)roduction of data is enabled by
25 linking the physical file 451 and the virtual file 450 11:1 response to
the data from the virtual directory entry 452. Although the capacity



to be absent fromthe hard di sk of the present personal conputer at the
step 48le, a junp to a step 482a is done so that the connection with the
personal conputer of the main |ID number which contains 2 0 the physica

file is started. In this case, the connecting routine 482 is in the network
OS. First, the LAN address of the main nach?g%%lD nunber is read out from
the itemof the main machine ID nunber in T Trtual directory entry. At a
step 482b, the nunber of the connecting programis read out. The given
network connecting 2 5 programis executed, and the previously-nentioned
LAN address is ofrbie etid file 4RO ROSNSAFtPA srialll PAlueS Fhat h8CES Khe in
connecti on. -21 7- It the connection fails, error indication is nmade at

a step 482d. | fecorrectiomaeithohes O ROM la, deMOrxﬂﬂdialgdﬁ'b@téﬂié§ s
transmtted to the sub personal conputer 408a via the network such as the

LAN. 5 452 ganx bp pievidedand thubyvirtualsrécopding aald reprodactiéfiSoni s
started. Data |5sqread out fromthe pﬁgsmal file in response to a command

of reading the ¢ ¢o"1000 drtualdilesi 45Qan e pedopmest.. This work is sane

as. the prey ously oned ,subro t| ne 483 for reading out the physical
file data. ccordl nﬁﬁesgri@ Qry avi u%?Wub?r@V@Bﬁ %gegawdeo f reproducing a

et hor the o SHINED JRE Rt tetEreife &E‘ﬁé@sﬁifzﬁtﬁ oW 9SUREPALR
?;V?Egerr;?nap;sg‘?\él conpu?%ﬂ%ﬁﬁ et o §tep Bt ”a”.srge:ﬁm fone.
I

message |6 1 ranR CRE e‘*k"n%ls.aﬁﬁ%‘ié) saéﬁ%l wRABEP S S Lo R 8 the

directory informatlon suffice. If it is yes, the virtual directory entry
10 in the magnetic file 422 is read out. At a step 481d, only the

directory contents su.ch as the file name, the directory name, the
file size, and the making date and time are indicated on the display
of the personal computer as shown by the characters 496a on the
screen 495 of Fig. 164(a).

15 Here, screen indication is described. In Fig. 164(a), the
indicated characters 495b énd 495c represent that a virtual file 450
is logically present in the drive A, that is, the CD ROM 1la with the
RAM. A 10-MB still picture file and a 1-GB moving picture file can
be recorded into the virtual file 450. A 540-MB CD ROM file is also

20 denoted by indicated characters 496d. There are also indicated
characters 496e denoting "four files". In this embodiment, the
personal computer is provided with a 20 GB hard disk. As shown in
Fig. 160, the virtual disk setting capacity VMAX of the virtual disk
with respect to one CD ROM la. is recorded in the sub disk ID

| 25 column of the main machine ID number 474. One of the physical
file capacity of the sub disk ID number or the virtual disk setting



the step 482k is done. The step 482k is in the connecting routine 482 by
the network OS in the personal conputer 480 which is executed via the 2 0
LAN. The step 482k receives the data of the file or the error nessage from
the sub personal conputer 408a. At a step 482m a check is nade as to
whether the error nmessage is present. If it,ig yes, error indicationis
made at a step 482p. If it is no, an advanc% to a step 482y is done to
conplete the work of reading the file. 25 Wth reference to Fig. 162,
a description will now be given of a routine 485a for rewiting the virtual
file. If the useapagitgsosresporzis & themarimeim meeording)capacitytaf the t he
given file "X" at a step 485a as shown by the indicated characters 496 of
Fig. 166(a), th@@ﬂ@lﬁ?{-dﬂ‘h@cﬁn?@ﬁgrvcms@nﬁ capacigy s requaleto thei s read
out at a step 485b. At a step. 485c, a check is nmade as to whether a secret
nunber is 5 pre@@ﬂnﬁq{ntﬁ?goﬁ .C‘F‘pa‘?‘}yir@'ﬁ})&i’ﬁ?ﬂ*’&'ﬁflﬂbfﬂm Sapgcity irvn
the display scr ' a lndi £d. 496p of . Fj.g., 166(a)
at a step 486d&fﬁ:‘éﬁﬁééfﬂfenpmgﬂsff‘ggwgﬁ{]ﬁgﬁ]g%&r%vﬁg%#ﬂgé@w t he
characters 496 |’{Q?§ j ' | t he
secret nurrbgr.oalft&ﬁ1 i r%t?gﬁr@%ﬁ%@%ﬁﬁ%ﬁéﬁﬁéﬁﬁgqﬁ%@p a;q/gs%%eé; S

made at a step thdoeirthal file.i & ¥eshown Gl \tABCGRerbén 3hat P c4Basity of¥8980
that a check is made as to whet her the physical file 451d|ﬁs pr esent |f1MtBhe

personal conputremaifiscire the ivirtmal fle<50 Wt Wetudlhfilecis denbtetheli fise | D
nunber agrees with the main machine ID nunber. If it is yes, an advance to
a step 485 is nngicafgdecharagters 496g, Thesadditton of thescharatien "V means
pich s in 2 rouhiis K8 THud, e Arhsal AR cah be Alkorinindted from other '
10 files by referring to the character "V".
As shown in Fig. 165 and Fig. 151, when the driver of the CD
ROM 1la with the RAM is separated into an A drive and a B drive, the
ROM portion of the CD ROM is indicated as indicated characters
496h while the RAM portion of the CD ROM is indicated as
15  indicated characters 4961 and 496j. Since the ROM and the RAM
are separately indicated in this way, this design is advantageoué in
that easy handle by the operatoi' is enabled. In the case of multiple-
task processing, simultaneous reading and writing on the ROM
portion and the RAM portion can be executed so that a high
20 processing speed can be attained.
Returning to Fig. 161, if it is no at the step 481b, an advance
to a step 48le is done so that a check is made as to whether the ID
number of the currently-used machine agrees with the main
machine ID number 454 in the .virtual directory entry 452. Ifitis
25 no, that is, if no physical file is present in the personal computer, a

jump to a step 482a is done. If it is yes, that is, if a physical file 451



t he network. The step 485h in a subroutine 487 for rewiting the physical
file data extracts the drive nanme of the sub machine I D nunber fromthe
virtual directory entry 452, and a check is made as 2 0 to whether the
drive having the drive nane is present in the personal conputer. If it is
no, characters 496r representing -"turn on _ 5grive power supply" are

I ndi cated on the display screen at a step I as shown in Fig. 166(b). At
the step 485i, a check is nade as to whether the drive is present. If it is
no, an advance to a 2 5 step 485] is done so that characters 456s
representing "as present in ghierpérsenadl compnterdiazpadyanes éera ste¢p i45 fsisyes,

an advance to the step -21.9- 485j is ?35%. The %&48% éheck whet her

St biwernb ety el
river i re : g S IS

repl aceazl 2" r Z?‘EPQ‘?% 41,%1&1 nPBHé‘lP%%Jc#EBr sﬁ?fli é (@?‘Féﬁ%gs]dmar‘fe i ﬁosw%‘e_ségl,'

Screen at a st SHCAUARE 1§ SRHRECAH IE . U Phfieatibn bF cBRERaBe il Bl

485k is dorg. lf gidvel ortesponiiHiP tb thehdribé ID ABPIDE® 01 Bie! QisPISF Hc@ebh®
I ndication of "error”. If Tt 1s yes at the step 485k, the direCtory region

465 in the 1 Ois?ieﬁoﬂmadmabeepum | SKt aDstep@8lhi @ ¢leeck @8iimadd ddhem the
corresponding file nane 456 is searched for and checked. If it is no, a

junp to the stayhetd®r the dove has brenadtivatedi Ndiit & non sibpping ds 'dornief at t
is yes, an advance to _a step 485r is done so that a collation or check is

made as to whe@hdieR ABlphykitdaiyes. an advanee ton sep 4P lhis dong: ALItBE n the
virtual f11e. Speciiiall iy g, shecksts MRS 280 SRSt SR LS O

t he virtual
10 the sub disk ID number 455 is present. If it is no, an advance to a

step 481k is done so that a check is done as to whether the disk is
a replaceable recording medium such as an optical disk and a floppy
disk by referring to the replaceable disk identifier in the sub disk ID
number. If it is no, an indication "error" is given on the display |

15 screen at a step 481n. Then, stopping is done. If it is yes, an
indication “inseft the disk" of the sub disk number ID 455 is given
on the display screen at a step 481m. Then, a return to the step
481j is done. If it is yes at the step 481j, an advance to a step 481q
is done so that the corresponding file name 456 is searched for by

20 referring the directory region 465 of the disk 'corresponding the
sub disk ID number. If it is decided to be absent at a step 481r, an
error indication is made at a step 481p. If it is decided to be
present at the step 48 1r, an advance to a step 481s is done and
therefore collation of the inforrﬂaﬁon is executed to confirm that

25 the physical file actually corresponds to the virtual file. Specifically,
collation is made between the data in the virtual directory entry 452



to the data in the directory entry 467 except the characteristic data. In
addition, a check is nade as to whether the disk ID nunber of the
client-side CD ROMis equal to the main disk ID nunber 469 of 2 0 the CD
ROMin the server side disk entry. At a step 485s, a check is done. If it
IS no, ajunp to the step 485) is done to execute the indication of -
"error". If it is yes, an advance to a st 185t is done so that the system
such as the OS tenporarily erases the wite inhibiting flag such as the 25
characteristic data "0O1H'" or "O2H' in the directory entry of the file "X".

In this case, hAY {196 AifkdtOry erPpier. Iﬁhhﬁgfﬂ&%ﬁ, E8latith ¥ r'?gtw'e%?xo -

fromfiles other than the vittual“file of t ecause of t

presence of "i thié dliskdDxatenberof tharCDIROM i the direldigk ID nthberay.
the virtual file can be seen fromand corrected by only the correspondi ng

CD ROM so t hat 468eof the @D ROM sidepnotloe idirectory Sntey 67 4amthernudieck i s
made as to whether the disk having the physical file has a free capacity..
If it is no, teellatiooris mideaasdo the ehangecimeyanteths fite 48%6.. N6 dhiecks
yes, an advance to a step 485v is done so that the data_ in_ the
correspondPng 1§ gvess of khe gharecterjstie. rAtg step 481t.iacheck is made as to
nunber 1 s obtainpe At step . 485w, 1 0 the cluster nunber which foll ows
the start cl usWi?e Gﬁt?éfql§ collated dtemsoare gauphT If dhis noserropvindieationct

(o e date of gRedR: e FATR, Filae VRS FoBabibnih baegesl adlat °
5 T enter o RHE HmBbaruld g R Bne B R SR S T
physical file dadeuttld 4t 3l Rp 28Yv. 3 FEFKtdrt dBLEARubDY NP is waited.
10 At a step 481w, the cluster number continuous to the FAT "YYY" is
read out. A step 481x reads out necessary data among the data of
the cluster number of the data region. At a next step 481y, the
readout of the file "X" is completed. Therefore, the virtual file 450
is provided with an arbitrary capacity within the capacity of the hard
15 disk of the personal computer 408.

If the physical file corresponding to the virtual file is decided
to be absent from the hard disk of the present personal computer at
the step 48le, a jump to a step 482a is done so that the connection
with the personal computer of the main ID number which contains

20 the physical file is started. In this case, the connecting routine 482
is in the network OS. .First, the LAN address of the main machine
ID number is read out from the item of the main machine ID
number in the virtual directory entry. At a step 482b, the number of
the connecting program is readj out. The given network connecting
| 25 program is executed, and the previously-mentioned LAN address is

inputted to try the connection. A step 482c checks the connection.



t he conpl etion has been reached. If it is no, a return to the step 485x is
done. If it is yes, an advance to a step 485z is done so that the FAT and
the directory of the physical file 451 are rewitten. At 20. this tine, the
data "02H' corresponding to "invisible" is recorded again into the '
characteristic of the directory entry 467. Thus, as shown in Figs. 167(a)
and 167(b), the substance of the physi cal 121d-is made invisible to the
user. Accordingly, it is generally difficult to execute rewiting other
than rewiting of the virtual file 450 in the 2 5 CD ROM|la by the OS. This
design is advalf Hge @onridttidinfaildlcetor dndddation 15 ahadecslt arél@??am. If

I nproperly rewitten. In the case -221 - where the previously-nentioned
secret nunber ithesmnrertiomaucdeetsph éomenahlicofipéaling Bi@Faetigd further.
An advance to a step 486n is done, so that the data inthe directory entry
467 except thetransmitteditst the sambapessanalnedmpirdr 408a wvie thier hetwork
directory entry 452 of the magnetic file. As a result, the contents of the
two are the safchas tae Ld¥s i ncl uding the date and the time. Thus, during
a later perjod, witing into the physical file 451 is permtted by the

col | ati ng \Sork uponFref: & step, 4828, 2 markohy thekswh qersonal comppusep. 1 0

If it is no at e step 4859, .a ju tp a step 486a_is done so that the

routi ne 488 fof'lb sc%%‘f&‘“c‘?'i cRaE# ;sm?%pgqg& om the physica, filg in rpsponse

address of the i chine } D nunber catr ding to the presence of the
. . t 8o Ahi % (ﬁi f]} gi; egpa-'g

physical file I's% 3@ 081 Pohfd RE G (¢ Rifotge ZRgy pessonal 5 step

desi gned 1o prSoREters “Thie wit L ant o' ABoBL8N Bt fibella\ o t he

LAN .. subroutine 483 for reading out the physical file data. Accordingly,

10 the subroutine 483a uses the previously-mentioned subroutine. At a
step 482h, a check is made as to whether the readout of the file has
been completed. If it is yes, an advance to a step 482 is done so
that the data of the file is transmitted to the main personal
computer 408. Then, an advance to a step 482k is done. If it is no,

15 an advance to a step 482i is done so that an error message is
transmitted to the main personal computer. Then, an advance to
the step 482k is done. |

The step 482k is in the connecting routine 482 by the
network OS in the personal computer 480 which is executed via the

20 LAN. The step 482k receives the data of the file or the error
message from the sub personal computer 408a. At a step 482m, a
check is made as to whether the error message is present. If it is
yes, error indication is made at a step 482p. If it is no, an advance
to a step 4.82y is done to compiete the work of reading the file.

25 With reference to Fig. 162, a description will now be given of a

- routine 485a for rewriting the virtual file. If the user gives a



address "B" of the main personal conputer 408 currently provided with the
CD ROMla to the sub personal conputer 408a of the LAN address "A" of the
mai n nmachi ne | D nunber as shown in Fig. 168. 2 0 In addition, the LAN
addresses are inputted, and the connecting prograns are successively
executed. At a step 486c¢c, a check Is nade o the connection. If the
connection has been real | zed by one of thea%‘ll grans, an advance to a step
486e corresponding to "yes" is done. is no, an advance to a step 486d
is done so that 2 5 error indi cation |s perforrred At the step 486e, new
data and a conmummimznd efirewiriting ithe pdatai eathé igherdfile 8K dtragsep 485h he

t he -222- sub personal conputer 408a. - Then, an advance to a step 486f
i s done. Here, Sthmm@mheﬁadmtnd@mmrxeaﬁmfemg sl 66{p) ,atdes vinitual t he

wor k by the inpyt/output cont and t network OGS of the sub personal
5 conputer 4085r éyqutg’ f%ﬁ% %I #ndsmeadnevt ah@aster 488k ved.

At a next step, ub tine,487 for e data i the si cal
file is execut éoht Q/ﬁtga ‘g% E%%CZ: %ﬂﬁ’gl% tggert%s\%ﬁ }E%‘Zt:’f | e
data rewitgn I (P W IS
done so tha tg §e]éormat %gfri\leof iftﬁislf%nggﬁp Lfﬁjoﬁg%%v{)g%& é?/rtﬁ'{el ﬁbSp&ﬁX
t he newest dat 7 A

ransm Tred To  he oo e B s RO B BfR =t 2
to a step 486j stepclts@dmml@élmrrmpn@lei&ZBQSBththle lbyyﬁdm-makwffot@ﬁ of

the mai n personal %er 408. |If Is no at the step 486g, a junp to a
step 1 5 486i |b§'ﬂ1m actexs 49fq. erA: checkdsanadesas tamnethierdhis rivmmberi n

per sonal COWUtaeg;'eég %n\élll att;[ehseecr}g}: Vr\lot.{ébe;r helrtl it ?s jn%nperi'gr tizqgmsa:[ueo% on the
10 display screen is made at a step 485e. If it is yes, an advance to a
step 485¢g is done so that a check is made as to whether the
physical file 451 is present in the personal computer. A check is
made aé to whether the current machine ID number agrees with the
main machine ID number. If it is yes, an advance to a step 485 is
15 done. Ifitis no, an advancé to a step 486a is done which is in a
routine 488 for the connection with another personal computér via
the network. The step 485h in a subroutine 487 for rewriting the
physical file data extracts the drifre name of the sub machine ID
number from the virtual directory entry 452, and a check is made as
20 to whether the drive having the drive name is present in the
- personal computer. If it is no, characters 496r representing "turn
on the drive power supply" are ihdicated on the display screen at a
step 485i as shown in Fig. 166(b). At the step 485i, a check is
made as to whether the drive is-present. If it is no, an advance to a
25 step 485j is done so that characters 456s representiné "an error" is

indicated on the display screen. If it is yes, an advance to the step



486j is done which corresponds to the work by the network OS of the nmain
personal conputer 408. At the step 486j which corresponds to the work by
the 2 0 network OS of the main personal conputer 408, the error nessage or
the data of the directory entry 467 of the physical file 451 is received
fromthe sub personal conputer 408a. If the_error nessage is decided to be
absent by a step 486k, a step 486n rewrites2d virtual directory entry 452
of the virtual file 450 of the 25 nagnetic file of the CD ROMin response
to the data of the directory entry 467 which represents the itens such as

the date. At a 488pis dom#l3 ThetBtep 485k clewekd wipther khendsk having RBeer or
nmessage is decided to be present at the step 486k, an advance to a step

486m i s done sonuimber sameras itheisub digle iD ammiber d5 inthecddeer is\s shown
in Fig. 168, the virtual file 450 having a capacity of, 5 for exanple, 10
GB can be | ogi cRYasgnteaifiil d%i nas ahimpcta astapt4Bameiscivmesozthatatheng t he
RAM al t hough t er 3 of the disk has only a capacity

h i di |
of 32 KB, The pWPge ?‘8%?% ?Yéce%'ayc i léggegﬁilrﬁe@wcﬁfésﬁﬁﬁsﬁh?%%ilﬁ Ipdssonal
t i . 1 h t 408a.,. 1 0. Fig. 220
shows an gig'rr&%*em@?@)c%%%%u?fé?ésﬁA@%E%&@gé?%&g‘éﬁeﬁi%aﬁlﬁMF dﬁﬂﬁ&@h&ﬂe
408 dth i i | o f i
oot thi & o aliplay SlEed SR8 Stey Asbn B8 SHoWn BED 164N R T
ROM portion is mehinaé gse atef 485k aode! NE iRIAB! ixCjuid cﬂiﬂfie Sty A8

defined 1 5 as a Gdrive with respect to the CD ROM™ all the data in the F
drive is actualisydomedenexeécutehthentmdicationdof terreshonds to an actual ROM
If it is yes at the step 485k, the directory region 465 in the
10  disk having the sub disk ID number is read out and then the
corresponding file name 456 is searched for and checked. If it is
no, a jump to the step 485j is done to execute the indication of
"error”. If it is yes, an advance to a step 485r is done so that a
collation or check is made as to whether the physical file is the
15 actual physical file in the virtual file. Specifically, a check is made as
to whether the contents of the virtual directory entry 452 is eqﬁal
to the data in the directory entry 467 except the characteristic data.
In addition, a check is made as to whether the disk ID number of
the client-side CD ROM is equal to the main disk ID number 469 of
20 the CD ROM in the server side disk entry.
At a step 485s, a check is done. Ifit is no, a jump to the step
- 485j is done to execute the indication of "error". If it is yes, an
advance to a step 485t is done so that the system such as the OS
temporarily erases the write inﬁibiting flag such as the
25 characteristic data "O1H" or "02H" in the directory entry of the file

"X". In this case, the recording is enabled. This file can not be seen



file 468 or an actual ROM having a capacity of 540-600 MB. The nagnetic
recording | ayer being the G drive has a capacity of 32 KB, and an act ual
RAM file 469 has a capacity of 32 KB. As previously 2 0 described, a

virtual RAMfile 470 is logically provided by the GS or the device driver.
The data in the virtual RAMfile 470 is stq 8 in a Cdrive being an HDD or
an actual RAMfile 471 in the HDD of the dt “personal conputer 408a which
can be accessed via a network 472. Only when data A, data B, data C, data

D, data E, and data Fin 2 5 the virtual RAMfile 470 are open or

accessed, the ffomefiids ctilertthardthe virtam Hie ofltheaGDJﬂOﬁA%ééﬁ& B dhe
connection cable 473 in the -2 24- actual RAMfile 469 or the magnetic

recordi ng | ayepresénce of ftinvistbletcode"p@eid eansnof behcoaected sba i s stored
in the virtual RAMfile 470. The connection cable 473 stores a directory
nane secret nunber, Inithis aay,dtheavirtuakfilooanibe sgenhfront taval cBAMdted byt 71,

a 5 connection rot ocol a network address, and a TCP/|I P address on a
net work of t heoeghﬁb{?é?oﬂlmmgﬁ@ﬂ IROMbeD dhatiting virtuak filelis Piiitécted.

471. The a tual 471 stores the actual data in the virtual RAMfile
470. As |ofg a& #%éﬂk% ecknig mader as toiwhether the disk havingrtheabl e

Wi ch' st offs"?ﬁg S&%Q#*%a%é‘é 3 t%‘wfén%”c}éyﬂiltlﬁ%msﬁ& Cé%%orﬁ@“ﬁif@%&%aé‘%he |
magnet i 111 e P ueh B tReR 485 it sy BT Ryl to  8tB) 485K 15,
o, S B OB P
only the file fid6ifahd the start cluster number is obtained. At a step 485w,
10 the cluster number which follows thé start cluster number is
obtained from the FAT region 466. With respect to the data region
473, at a step 485x, the data in the data region of the cluster
number is rewritten. In the case where the amount of the new data
is greater than the amount of the old data, the data is also recorded
15 in the new cluster. In this way, the data is actually recorded into
the physical file 451. At a step 485y, a check is made as to whether
the completioﬁ has been feached. If it is no, a return to the step
485x is done. If it is yes, an advance to a step 485z is done so that
the FAT and the directory of the physical file 451 are rewritten. At
20 this time, the data "02H" corresponding to “invisible" is recorded
| again into the characteristic of -the directory entry 467. Thus, as
shown in Figs. 167(a) and 167(b), the substance of the physical file
is made invisible to the user. Accordingly, it is generally difficult to
execute rewriting other than reﬁMg of the virtual file 450 in the
25 CD ROM la by the OS. This design is advantageous in that the data

can be prevented from being imp'rbperly rewritten. In the case



entry informati on such as the file characteristic data such as the data of
the making date and tinme, the capacities and the nanes of the files A B,
C, D E and F, and the directory nanes. In the case of 2 0 M5-DGCS, the
directory entry data has 32 bytes, and the hybrid recording nediumof this
I nvention can store about 1000 files or directories since the magnetic '
recording |layer therein has a capacity of $2/B. In this invention, the
default value of the data capacity of each virtual file is set equal to
that of a conventional 25 floppy disk (1.44 MB), and good conpatibility .
wi th the convegiy ' | eﬁiu?.gge ' cri bed,
the default %%%iﬁ%‘%l%gngg?o?%d%é%%or rpl\E\ékFE:@i- {fé;aﬁ‘ﬁ;n can
be applied to @irthél fidé dtleé dataqdstprtbctdfuftherng @ ROM and a RAM Fi g.
220, Fig. 256, and Fig. 257 show an |IC card having a ROM and a RAM and al so
bei ng provi ded wi t hAn &dvantedb dReMp 486N fedene| ky, thatRB datainltGecard is
cheaper than a RAMtherein. According to an exanple of this invention, the
capacity of t hdireckorshenixy Y67 exdept thetchardcteristicedataods trhasfampedi toy of
the RAMtherein to attain a |low cost of the 1C card. As previously
descri bed, dwhetheviztagd direetory eniry 5%, of ihe|magnetic filel Ascamrestiltdthe a
network, the RAM :aaag&\épof the IC card can he virtual li;,ai ncreased. A

S

descri ption wi SO ¢ dWoonre, theisase dn theiteans ineluding the datee wit h
169(a), at a

reference to Fig., 163. It i assymed that, as shown in Fig. \
step 491a, thea'ﬁge&‘q Hie-s ‘és’uéb‘rﬂ'* Peaodfn‘snﬂal&mmemhxmahg a

new data file Vi X1 The OS checks t her the neti¢c file
422 has a f reeﬂfcéaﬁ’ggi %g@?ﬁmiﬁéd} Qy%e coﬁaﬁnﬁ WOrk upon rewriting. The
operation work ends at a step 486p.

10 If it is no at the step 485g, a jump to a step 486a is done so
that the routine 488 for the connection with the LAN is started.
First, the LAN address of the main machine ID number
corresponding to the presence of the physical file is read out from
the virtual directory entry 452. At a step 486b, a plurality of the

15 numbers of programs are read out which are designed to provide
the connection via the network such as the LAN from the LAN
address "B" of the main personal computer 408 currently provided
with the CD ROM 1a to the sub personal computer 408a of the LAN
address "A" of the main machine ID number as shown in Fig. 168.

20 In addition, the LAN addresses are inputted, and the connecting
programs are successively executed. At a step 486¢, a check is
made as to the connection. If the connection has been realized by
one of the programs, an advance to a step 486¢ corresponding to
"yeé" is done. If it is no, an adv.;mce to a step 486d is done so that

_ 25 error indication is performed. At the step 486e, new data and a
command of rewriting the physical file 451 are transmitted to the



stopping is executed at a step 491c. If it is yes, the sub disk ID nunber
and the main machine I D nunber 474 of the default of the user ID nunber are
read out at a step 491d. At a step 491le, screen 2 0 indication is executed
as shown in Fig. 169(a) to check whether the default is good. If it is no,
the user is forced to input a changed def a?éé val ue at a step 491f and then
a check is executed again. If it is yes, ai &7ance to a step 491g is done
so that a check is nade as to whether the I D nunber of the main nmachi ne of
the default which 2 5 links with the virtual file is equal to the |ID nunber
of the machi nesgly perddnalPéstipirer woga.the CO ROM If it is no, an advance
to a -2 2 6 - step 492a is done which lies in a network connecting
subroutine. If it i Thes,anadveraeckd a(steﬁmi”é?ﬂbnbs Here, the OS|dfethd N a
new file registering subroutine 493. At the step 491h, a check is nmade as
to whet her a dmainhpersenahconputerisrreplaced withathe workpbysthe . If it 5
Is no, a step 491i checks whether the disk is of the replaceable type by
referring to tHPUbfoutput cenirel RS and the netwiork Q%" of the subcpersvral shown
in Fig. 169 a). At a step 491k, a check is made as to whether the disk has
a physi cal %apSeMmButes;408ayi dhedfils rewmting commandrand the pew datagre | s

I ndi cat ed at t 91 If it 1 d 10 t. st 491
5 done so t haFediEedarht acnexh ke fiie, sHBroutfs A7 ior FaPBHRg Hagicas 73
f th hysi | | . At t 491n,
check 1 5 rade i thy ol 850 d3bEhed Ar A ole asie & ek B mads s s

o th as ; \ Eoit i ‘h
Gitectory 1 egi S PEHETNS oR Bt Fouttishghat BRceaea, 1rt s Ve R L
rewritien in r2apaAse thoa 'siep 486t ds 'ddrfe s6'tht thePufiehatidif ofEhe! O e

10 completion of the rewriting and the newest data in the directory

entry 467 of the physical file are transmitted to the main personal
computer 408 via the network. Then, a jump to a step 486j is done
which corresponds to the work by the network OS of the main
personal computer 408. If it is no at the step 486g, a jump to a step

15 486i is done so that the error message is transmitted to the main
personal computer 408 via the network. Then, a jump to the step
486j is done Which ¢orresponds to the work by the network OS of
the main personal computer 408.

At the step 486j which corresponds to the work by the

20 network OS of the main personal computer 408, the error message
or the data of the directory entry 467 of the physfcal file 451 is
received from the sub persoxial computer 408a. If the error
message is decided to be absent by a step 486k, a step 486n
rewrites the virtual directory eﬁtw 452 of the virtual file 450 of the

25 magnetic file of the CD ROM in response to the data of the directory

' entry 467 which represents the items such as the date. At a step



characteristic data such as "O02H' into the characteristic 458 of the
directory entry 467 of the physical file (see Fig. 160). Wite inhibiting
data "O1H' may be stored. The input control OS handles 2 0 only the
virtual file in a special way, and the recording and reproduction on the
file are performed while the file Iinks wig:}(#he virtual file. According to
ot her operation sequences, neither the recC hg nor the reproduction can
be perforned. At a step 491r, a secret nunber and the main machine ID
nunber are stored into the 25 directory entry 467. At a next step 491s,

uni que i nf or nedB6p, sthehrewriting idrk ends. cifidhichernoegmnessage ds diedidedntb ti ne
which is equal in -227- contents with the directory entry 467 of the
physical file bsipresent®tcthe atep 486kyian advaace é@ta)s{em 4ds Xlase she

recordi ng nediym 2, Thereby, .the éoll tion wth the physical file 451 can
be reliably exHat c8iTafeds iRdicated on the Aisplay; 8¢k en during a | ater

g ﬁg i work can be ARSRRPBIR PR, 168 T PrhRITIE 450 BRise Kot ( T
| | betrig "er noan

Connoet | ng Supfaupratio)f, 100BE Geh be lodibalty rANAtd i CeothSieudon Syl I

LAN address of &AM 26BhAvFRCIHRAM dl8ash @Y itht AREhBAC HecbHdindidRat 87 Y

entry 452, and the connection with the main personal “conmputer is executed
via the networ &f the diskilidsoonly Acapagstiycsl 32 KB, 4He physidat file thaglbd i | e
450 in the disk of the sub personal conputer 408 is registered by using the
“new file regisdefined suthe HDPeofittxe maigh phrsarsd tamputer andmi thelPD of 5
the main personal conputer. The flow portion fromthe step 492a to a step
492j is equal te sk Persqna). computemdO8adescri ption t her eof

10 Fig. 220 sho_ws an example where computers A and B are
defined as the main machine 408 and the sub machine 408a
respectively, and the hybrid recording medium 2 of this invention is
inserted into the main machine 408. When the optical ROM portion
is defined as an F drive and the magnetic recording layer is defined

15 as a G drive with respect to the CD ROM, all the data in the F drive
is actually present in the medium and corresponds to an actual ROM
file 468 or an actual ROM having a capacity of 540-600 MB. The
magnetic recording layer being the G drive has a capacity of 32 KB,
and an actual RAM file 469 has a capacity of 32 KB. As previously

20 described, a virtual RAM file 470 is logically provided by the OS or
the device driver. The data in the virtual RAM file 470 is stored in a
C drive being an HDD or an actual RAM file 471 in the HDD of the
other personal computer 408a which can be accessed via a network
472. Only when data A, data B, data C,data D, data E, and data F in

25 the virtual RAM file 470 are open or accessed, the OS reads out the
data from the sub actual RAM file via a connection cable 473 in the



will be omtted. At a step 492i, the newregistration is checked. Then, an
advance to a step 491s is done so that the data in the directory entry 467
of the physical file 451 is stored into the virtual 20 directory entry 452
of the recording nmedium 2. At a step 491t, the new file registration is
conpl eted. The recording nmedium2 wl|l nowbgﬁlgescribed. In the case where
the directory information is recorded into the magnetic recordi ng |ayer,
the virtual file is damaged if the information is 2 5 damaged. Thus, in the

case where this design is applied to a CD ROM equal virtual directory
entries are reaot’t@ddlgﬁMdﬁcvé)ﬁ%lortﬂheemagneIEZEcorQ%ﬂ@éﬁﬂ-yTilé{Sarfdlﬁad

| h in Fig. 171. T t ect di t ' ti f
Ci Fount or ent | aPPETRAERioCGHTS 15 1106, AGhal L8 18 ST ol % Toe AT RAME QS
o7 7Y, 20 | e e oL 405 G54ty MR 01 °
are | ocated at pdiffef oile RS pPUSafle BBkSRE ik 200 HAN AREAFL Ive! V-
ovi S a e

According to thi's T nvention, e system pr physi ca and

| ogical Iy dgfi Eﬁénécﬁéh%rd%@@@l?ié HebbHE@ladrebs, and'd'TOIPPRAATENS Bh A1

optical disk 2 using ‘a capacity of an HDD as previously 1 O descri bed.
Thus, the opti aatweilslofithei W@Wﬁb&ﬁaﬁaﬁﬂy@mmmﬁdﬁmﬂé etttaala ROV

disk with a |arge-capacity RAM Even.in the case where the main personal
conput er 408 i RaMiliiecd7t h&hpactudl BAM fike 45 1i stores dliel actkaal tdatasior toe

side physical file 451 corres onding to the virtual file 450, the _data is
recorded and 1@“%%@@&%9- o domE iasathe ngtwerk 472 remaing effegtive | e

451a of the sup PRIS WahetAIRUEsiie 05 MO EanTehY §uf tnd NS £0nt'tfle
10 sub actual RAM file 471 which stores thie actual data in the virtual
RAM file 470.
As long as the network remains connected and effective, it
appears from the user that the magnetic file 422 stores the data A,
B, C, D, E, and F of the files A, B, C, D, E, and F when the hybrid
15 recording medium 2 of this invention is inserted into any computer.
In fact, the magnetic recording layer stores only the file directbry
entry information such as the file characteristic data such as the
data of the making date and time, the capacities and the names of
the files A, B, C, D, E, and F, and the directory names. In the case of
20 MS-DOS, the directory entry data has 32 bytes, and the hybrid
recording medium of this invention can store about 1000 files or
directories since the magnetic recording layer therein has a
capacity of 32 KB. In this invention, the default value of the data
. capacity of each virtual file is sét equal to that of a conventional
25 floppy disk (1.44 MB), and good compatibility with the conventional
floppy disk can be attained. As previously described, the default



This design is advantageous in that the physical file corresponding to the
virtual file can be accessed when the optical recording nedium2 of this
invention is inserted into any personal conputer. 20 This design can be
realized by an application program As previously described, the recording
medi um 2 has an optical recording surface.dggg back side of the recording
medium 2 is provided with the magnetic rect ng layer 3. In the recording
and reproduci ng apparatus which executes the RAMtype recording 2 5 and
reproduction such as the magneto-optical recording and reproduction, the

nmagneti c head wahus atay beCsetN10QVIB b€ 1I0®MB. - 22 9- purposes. Thus,
w t hout substantially i1ncreasing the nunber of parts and the cost, it is

possi bl e to magnet i This Westgorodn beapplied tocin I0denehden optivaddisk
provi ded on the recording medium In this case, the slider tracking
mechani sm f or havinggnBOM anchd RAMs Figi 220aFig: 256vandFigo 25Yashew an
I ncrease in the cost. of the recording and reproduci ng apparatus hardly
occurs. Thus, lG«ard bavinga ROM gadkadtAMhand:alsotheing:provided withgaand

reproduci ng functiop _which is_independent of the gptical recording can be
added at e enMPF—ERﬁM meGepsrally, 3 ROM imgn @@F@ilﬁfhﬁﬂﬁq an a

D ROV and anFABAREFelz AHPHER (6 88 BrUPEl of S JoveRtion dh% he O
renr oduci ng. pr SRReEitR I e ROWA S EAF ACCeEle Bt to Bttt Bahilhs v o
Loma Pons e CPRENY CPRAMREBNAF, Sl (6. s
previously described, when an apparatus for driving the IC card is
10 connected to a network, the RAM capacity of the IC card can be
virtually increased.

A description will now be given of a method of making a new
virtual file with reference to Fig. 163. It is assumed that, as shown
in Fig. 169(a), at a step 491a, the user inputs the user ID number or

15 a command of saving a new data file having a name "X". The OS
checks whether the magnetic file 422 has a free capacity. If it is no,
stopping is executed at a step 491c. If it is yes, the sub disk ID
number and the main machine ID number 474 of the default of the
user ID number are read out at a step 491d. At a step 491e, screen

20 indication is executed as shown in Fig. 169(a) to check whether the
default is good. If it is no, the user is forced to input a changed
default value at a step 491f and then a check is executed again. If it
is yes, an advance to a step 491¢ is done so that a check is made as
to whether the ID number of th;-: main machine of the default which

25 links with the virtual file is equal to the ID number of the machine

‘ currently provided with the CD ROM. If it is no, an advance to a



t he reproduction. As described with respect to the first enbodinent, in the
case where the recording is limted to only one track of the TOC area,

i nformati on of several hundreds of bits can be 2 0 recorded when the gap
width is set to 200 [err]. This capacity neets the requirenents for use of
a gane IC ROMwith a nonvol atile nmenory. I_n%%Eq case of limtation to the
TOC, a device for accessing the nagnetic tr can be omtted so that the
structure of the systemcan be sinple. 2 5 In the recording and
reproduci ng apparatus which is exclusive for the reproduction regarding the
optical recordesteprd82adsidone which H&80n a netwods sannecting subveutine. If
magneti ¢ head and others at the opposite side of the optical head with
respect to the itd8oesi 8y advanes toimesten 403k isdene sdrchdiesimshnew file

ic field nmodul ati d f - ical di ng, hat -
the cost 5 Ielof r?s&s”tsﬁla&ai ' ”Spﬂﬁgﬁga‘ékeé#?-ﬁ@a&&e%&a?%@é araoéﬁééf;a'ﬁ.” & Batos
t t { .
Fecorn hy part RGPS HONREANARS L Bl BSH AR RUARCINRIEROR i
isggat éd iatt C?hquplg@s?f%egi %%iiit h%s@%??ﬁ?%ﬁ% &ulr?lng{cygfsgap@“%eogéﬁé agg %Iﬁrﬂéea

related tracki ng, refebamigstd tHédatal NftiPis ye§gahderttdidkNgke # tnditaitb £Pst
is small. The tine information or the addiess information is recorded on

the optical recshoimdnl Rigerlés(a).hdtsastep @9k, tdheheek ds dnadenasiitonwhétlidre
RAM type or the ROMtype. The tracking with 1 5 respect to the optical
head is execut e @iSkegparmphyaicah@ap'anﬁyifnr @roviding aphysicad dileesk it is
' nformati on. Tr}:teor,e'%%o}"hig ig'xrd?gal.(tie gat a step 491u. If it is yes, an advance to a
10 next step 491m is done so that the data is stored into a free part of
the data region 473 of the physical file from the cluster start
number xx. At a step 491n, a check is made as to whether the data
storing has been completed. If it is no, the error indication is
executed by the step 491u. If it is yes, the directory region 465 and
15 the FAT region 466 of the physical file are rewritten in response to
the record file. At a step 491q, the OS stores invisible |
characteristic data such as "02H" into the characteristic 458 of the
directory entry 467 of the physical file (see Fig. 160). Write
inhibiting data "O1H" may be stored. The input control OS handles
20 only the virtual file in a special way, and the recording and
reproduction on the file are performed while the file links with the
virtual file. According to other operation sequences, neither the
recording nor the reproduction can be performed. At é. step 491r, a
secret number and the main méchine ID number are stored into the
25 | directory entry 467. At a next step 491s, unique information such

as the file name and the registration date and time which is equal in



control is done so that the magnetic head can nove to an arbitrary position
on the disk. Thus, there is an advantage such that it is unnecessary to use
expensive parts such as a linear sensor and a 2 0 |inear actuator. The
protective | ayer on the back side of a conventional magneto-optic recording
medi um of the magnetic field nodulation type is forned from bi nder and

| ubricant by spin coat. In this invention,-327i-s sufficient that the
magnetic material is added to.the 2 5 conbination of the binder and the

| ubricant, and the spin coat is executed at the same step. Thus, the nunber

of manufacturecghedists witlfthe dfiRBForyOentCAB7SGr tHe HHyHIEH RIE @PFqs N L he
% er r&g % cost . E @ t he

cost is in a neg e or relati to“the entire erefore,

new val ue bei ngtdreq ) ehé GifRedl" direetdrynehtr9N452 S£1€K8E réicob@ilig medium
significantly increasing the cost. 5 As“previously described, in this
i nvention, the2raThereby ctiterollation hatledHe physibalfile 45T thnabé Ireliably

I ncreasing the cost. In addition, the RAMfunction can be added to a
conventional dexécuted mehdéDtheyyietwraidfite 18 sgwritterc lduning |y ldter peROML The

hi gh Hc magnetic sheet of this invention is attached to 1 0 the |abel
portion of%a vadditionpa physical diler4%h inanethexppersanadtcaanputen arhéhe

| oading of the cassette, data is read out fromthe nagnetic sheet by the
magnet i ¢ head Betwaekreamdea prevented frosndeeing: ermomeouslyrsiesyrjtten. t fhe

m croconputer. In e case where the glata on the magnetic sheet is required

to be updat ed, B6W {1¢ EopUngrends; at 3, §te-4®ditnry are updat ed during

the insertion of th sette. \Wen t sefte is ej,ected,.from.the
apparatus, only t heffuﬁ nq at the step '}fglcgafn %e conneétmg subrouting 488,

an advance to a step 492a is done so that the LAN address of the

10 main machine is read out from the virtual directory entry 452, and
the connection with the main personal computer is executed via the
network. In addition, the physical file 451 for the virtual file 450 in
the disk of the sub personal computer 408 is registered by using the
new file registering subroutine 493, and the result is transmitted to

15 the main personal computer. The flow portion from the step 492a
to a step 492j is equal to that in Fig. 162, and a description thereof
will be omitted. At a step 492i, the new registration is checked.
Then, an advance to a step 491s is done so that the data in the
directory entry 467 of the physical file 451 is stored into the virtual

20 directory entry 452 of the recording medium 2. At a step 491t, the
new file registration is completed.

The recording medium 2 will now be described. In the case
where the directory information is recorded into the magnetic
recording layer, the virtual file is damaged if the information is

25 damaged. Thus, in the case where this design is applied to a CD

' ROM, equal virtual directory entries are recorded into two or thr_ee



data in the 1C nenory is recorded into the magnetic recording |ayer by the
magneti c head fixed near the cassette insertion opening. Thereby, the index
i nformati on such as the TOC and the 2 0 address of the cassette tape can
be recorded on the cassette separately fromthe tape. This design is

advant ageous in that the search for the in{lgg?altion in the cassette tape
can be quickly executed. This invention ca applied to a video gane
machine 2 5 connected to a display 44a and a key pad 450A as shown in Fig.
180. The reproduction can not be perfornmed if an illegal copy identifying
-232- signal i sphysicaiysepsdated phacesagsshioovn éndrigi 1§ 1. affer pfotethithedesi gn
is advantageous _in that a CD nmade by illegal copy can be excluded. Data
such as envi r ondiggetasy infpgmadion fram a gicwmiergatiad sscratele gmvithe, diskd t he

It at id t of..th ' d into th ti di
ayer 3 Thus, WHfoTGuEtBa ings Separals BACKSORTKnB ¥oRm PURSS PRSI GSoLr o
th d of th ' . i.n:.Fig. 180, th
magnet ¢ recor dl heTopar e Sreitoly Ry ol SO eyl dorattop Bhee oo
As . bad.e . . .
proeirg\éhogfb%/hg&t%%lr@%a?g%?@osgbst ra(%tsgl;??%g.r |ﬁl sé"%ggsg% gﬁé’égpg%ﬂegogﬁal I
size of the cas@i@ferent Posiitbfd 0P ridied ok, BYEMRY 8% @BpRBEFERRED EVBODI VENT

Fig. 181 shows a recording and reproduci ng” appar at us 5 acCcording to a
twenty-third enbodi nketording Htosthisiawention, Ahe System prévides d PHymicanfile
182(b) and Figs. 183(a)-183(e), a

and logically defines a large-capacity virtual file in the RAM portion

of an optical disk 2 by using a capacity of an HDD as previously
10 described. Thus, the optical disk having a small-capacity RAM can
be handled as a ROM disk with a large-capacity RAM. Even in the
~ case where the main personal computer 408 into which the optical
disk 2 is inserted lacks the server side physical file 451
~ corresponding to the virtual file 450, the data is recorded and
15 reproduced by automatically accessing the physical ﬁle 451a of the
sub personal computer 408a via the network as shown in Fig. 1-68.
This design is advantageous in that the physical file corresponding
to the virtual file can be accessed when the optical recording
medium 2 of this invention is inserted into any personal computer.
20 This design can be realized by an application program.
As previously described, the recording medium 2 has an
optical recording surface. The back side of the recording medium 2
is provided with the magnetic recording layer 3. In the recording
and reproducing apparatus whi-ch executes the RAM type recording
25 and reproduction such as the magneto-optical recording and

reproduction, the magnetic head is used in common for the two



magnetic head is noved onto a CD only when an upper lid 389 is closed. In
Fig. 182(a), the upper lid 389 is in an open state. \Wen the upper lid
assunmes the open state, the magnetic head 8 is 20 retracted to a position
bel ow a magnetic head protective portion 501 extendi ng outside the CD 2.
The retraction of the magnetic head permts the CDto be inserted into the
apparatus. The CD 2 is inserted into the 9atus, and the upper lid is
noved to a closed state. During the novenent of the upper lid to 2 5 the
cl osed state, the magnetic head 8 and its suspension nove in a direction 51

to a place aboparphSed.D e, chittiont dubstaatEINCIRTeasin gl?é”mfﬁlﬂeﬁleot“pper

| id. The operation sequence will now be described wth erence to Figs.

183(a), 183(b)paiBan) tHe206}, itasdpdssib to Miagheticaly(FEcordheifotmatitipe’
lid 389 is closed in a direction 51a, lid rotatiron 5 sShafts 393 and 393a

rotate so thatofindependentcliannelsvprovidéd omthe recordig anedosnk1Inand
the magnetic head 8 connected thereto noves in a direction 51c. In this
way, as shown thisrease, 1w slider trackipg-mechandians for theimagnetic heddais
suspension.4la nove to a place abgve the recording nedium 2 such as the CD.
10 U war‘aﬂs%alibbm drsochat an increase i dheccostaof gheitecondinge

d i bed with_ref Figs. 183(c).,. 183(d), d 18 ., As sh '
Fio. 103(c), IO EROHORLL APREraLH BarihG oreRtadius FAseds amnor most |

k 65a of h s _sh in Figs. 184(a), 184(h), d -
164(c) . meci QHSARY PrEp Gk ST, detnifing gl tamrodicdhgade as 1o
wnet her the Tediitidid whicH 9 Shiepbhatiit Of the bptighl ot dird' Galle U™

i dentifier 504.
added at essentially the same cost.

10 The recording medium containing the recorded information
is applied to a music CD, an HD, a game CD ROM, and an MD ROM, .
and the back side thereof is provided with the magnetic recording
track. This recording mediﬁm is subjected to the reproducing
process by the ROM type récording and reproducing apparatus of

15 Fig. 17. Thereby, there is provided an advantage such that the
conditions which have been previously used can be retrieved upon
the reprodl.iction. As described with respect to the first
embodimgnt, in the case where the recording is limited to only one
track of the TOC area, information of several hundreds of bits can be

20 recorded when the gap width is set to 200 pm. This capacity meets
the requirements. for use of a game IC ROM with a nonvolatile
memory. In the case of limitation to the TOC, a device for accessing
the magnetic track can be omitted so that the structure of the
system can be simple. .

- 25 In the recording and reproducing apparatus which is exclusive

for the reproduction regarding the optical recorded infoﬁnation, it



medi um actual ly has a magnetic track 67, the optical head 6 is noved to a
pl ace i nward of the innernost track as shown in Fig. 183(d). A head

el evator 505 is forced by a head elevating link 503, 2 0 bringing the
magneti c head 8 into contact with an outernost magnetic track 67a and
enabling. the recording or reproduction of a nmagnetic record signal via the
magnetic head 8. As shown in Fig. 185(a), 288rvo signal region 505 is
provi ded. During the manufacture of a recording nmedium a high Hc portion
is 25 applied thereto as shown in Fig. 185(b). As shown in Fig. 185(c), the
recordi ng medi | gé? ' I - 234-
signal, sel ect%)%rhie%F%r t?%ﬁf*oggdd@gﬁﬁggla%elﬁge}g‘%ﬁi czﬁ ﬁgra]gfr:]gu etPeare
recorded on a sppostiedsidde bfgheropdcalnRehdMvith FESHECE td the fé‘&d%ﬂ%gg 'S
executed by using a magnetic head capable of recording information Tnto a
magneti c regi omédiumg TheHelated? padts}68f 1€ conmdekito the Alpwetie fdld-
185(d), a low Hc magnetic portion 402 is applied. The | ow Hc nmagnetic
portion 402 i smadialatgingritead for Hae imagnetd-optical G86eiding, @d that thewodtn
Fig. 185(e), a protective layer 50 is applied thereon. The nmagnetic portion
402 and the prof taeappargfus em hedewered by mass préduction. t Thegpartsearnehe

i nformation in the hjigh Hc gnetic¢c portion. Thus, the nedium

i dent i fi cati onOH8 YE@GYr‘gEQ#Rﬂdth@ apticalecording pasts and oragnetibe

nore reliably prevented from bei rewitten. This design is advantageous
in that the prevf E'H%P%ﬁ P’éﬁeﬁ’%?' deasity. @, thusran AngEeasshin $hecostyis

cr ased by a colENl SHar BechEify BAd B methaterly kel ek the *ar o1

magnetic head located at the opposite side thereof, it is unnecessary

10 to add a related tracking mechanism. Thus, in this regard, an
increase in the cost is small.

The time information or the address information is recorded
on the optical recording layer at the surface of the recording
medium of the RAM type or the ROM type. The tracking with

15 respect to the optical head is executed in response to the time
information or the address information. Thereby, the tracking
control is done so that the magnetic head can move to an arbitrary
position on the disk. Thus, there is an advantage such that it is
unnecessary to use expensive parts such as a linear sensor and a

20 linear actuator.

The protective layer on the back side of a conventional
magneto-optic recording medium of the magnetic field modulation
type is formed from binder and lubricant by spin coat. In this
invention, it is sufficient that tl';e magnetic material is added to the

_ 25 combination of the binder and the lubricant, and the spin coat is

executed at the same step. Thus, the number of manufacture steps



t he shipnent of the mediumfromthe factory, the data in the sync signal
regi on can be maintained and protected so that stable data recording can be
realized in response to the data in the sync signal 2 0 region. Rotation
"servo will be further described with reference to Fig. 183(d). In the
presence of an optical recording portion at 32' I nnernost part of the CD 2,
the rotational speed of a notor is nade cohg nt by CLV notor rotation
control in response to the sync 2 5 signal in the optical track. In this
case, the magnetic recording and reproduction are enabl ed. -235- In the
absence of an ofoés aotrincoeaseng Apoelated ihexpasann tivecoss s pArd rifgligne1eCD 2,
the magneti c head 8 reproduces the servo signal 505 fromthe sync signal
regi on 507 of Fexglerisdative ta the entise enstyoThepefare) the mew vapue doeieg the a

rotation servo signal 5 reprodycing sectiqgn 30c of Fig. 181. The rotation
servo signal ism@%éﬁ%’rﬁfﬁ%dé%g uﬁ’ﬁ%@i’l i pdded; withioutosigaifieantlyt he not or

Is controll ed at onstant rofational speed. Therefore, data can be
recorded and ré‘BFgS% 15@}?1?5?803 d fromdesired sectors in data recordi ng
regi ons 508gand 508 f | \Cs LS. 0__185 ,
185(b), 185(c), 185%?,131‘%2@)"{1%@@%.C%Ee{dgﬁhtﬁégrigl&ce)rgéﬁi’g %’rerapﬁbéf?f)ction has

been conpl et ed, cHA¥en@PEhs e AAASAGTRYEE i GMHcrAlyF] F RO ddeen
shown in Fig. 183(e). Thereeby, tﬁe heg?es:f1 vat i ngyﬁr?é-eggﬁf é?grér‘#g?t oﬂ’tshe

original positiadditiom] thecRAM fahctiohecdh Henad@ed ith 2 clnvestional fiskasyd 1 5
separates fromthe magnetic track 67a. The separation of the magnetic head
8 from t he magribei BOMdypeand prplayer exalugively for a ROM.

The high Hc magnetic sheet of this invention is attached to

10 the label portion of a video tape cassette or an audio tape cassette.
Upon th_e loading of the cass'ette. data is read out from the magneﬁc
sheet by the magnetic head 8. The readout data is stored into the
IC memory in the microcomputer. In the case where the data on
the magnetic sheet is required to be updated, only the contents of

15 the IC memory are updated during the insertion of the cassette.
When the cassette is ejected from the apparatus, only the updafed
data in the IC memory is recorded into the magnetic recording
layer by the magnetic head fixed near the cassette insertion
opening. Thereby, the index information such as the TOC and the

20 address of the cassette tape can be recorded on the cassette
separately from the tape. This design is advantageous in that the
search for the information in the cassette tape can be quickly
executed.

This invention can be appiied to a video game machine

25 connected to a display 44a and a key pad 450A as shown in Fig. 180.

The reproduction can not be performed if an illegal copy identifying



problem In this way, the nmagnetic head 8 can be noved upward and downward
by a traverse notor 23. This design is advantageous in that it is
unnecessary to provide another head el evating actuator. 20 As shown
in Figs. 186(c), 186(d), 186(e), the optical head 6 is forced to an
outernost portion of the disk by the travegzg notor 23, and the head
elevating link 503 is noved in the directi gfa The magnetic head 8 is

| owered al ong the direction 51b into contact with the magnetic track 67a so
that the recording and reproduction 2 5 of the magnetic signal are enabl ed.
In the case wheighaleii @bt reeorded forp the hdagpleticaredvrding lages S ahpisobl em
t he operation of an -236- optical head actuator 18 is suspended. Wen
the operation idesigs eadedntagedesin that apCDdmzdeoby dllegalseopmalcaty ben t he
optical track can not be executed, a drive current to the optical head is
cut off. In adexcludndtma@esuohsagnammmmt setting gladai the mameoof the). 5
185(a) is reproduced via the rotation servo signal reprodUC|ng Portlon 30c
of Fig. 181, awgerothBeipginicand ﬂtﬁh!’?ﬁllltla} %}'@gdj § seeord

opti cal 1 e ol SHE RagRBCrERsoRting Fafitoduc F’éémp‘”%qai?e‘;”eai ?oﬁn“e
ﬁZSrSSLLf?Ln“?% sttt Hrom, 8 FanElliRhe) wAl mcfb%%ﬁa&éréltﬁs i g ”?82“%‘55'
ype or the onEYRRGHERBELTEE e AR, 2RP dfah dn ?F%pio%“éa#h%?’ﬂaéééﬁs”“

access 10 the PectdingUBYRESPRPoPRI A tile Drifif sAPRRALYR 6FBTH! MRke

in st ructure. of on rack out ernbst part
capacity is | apgéviotfsly deribed; @ife magnetic recording layer 3 may be

10 provided at the transparent substrate side. This design enables a

small size of the cassette.
DESCRIPTION OF THE TWENTY-THIRD PREFERRED
EMBODIMENT
Fig. 181 shows a recofding and reproducing apparatus
15 according to a twenty-third embodiment.of this invention. As
shown in Figs. 182(a) and 182(b) and Figs. 183(a)-183(e), a
magnetic head is moved onto a CD only when an upper lid 389 is
closed. In Fig. 182(a), the upper lid 389 is in an open state. When
the upper lid assumes the open state, the magnetic head 8 is
20 retracted to a position below a magnetic head protective portion
501 extending outside the CD 2. The retraction of the magnetic
head permits the CD to be inserted into the apparatus.
The CD 2 is inserted into the apparatus, and the upper lid is
moved to a closed state. Duriné the movement of the upper lid to
25 the closed state, the magnetic head 8 and its suspension move in a

direction 51 to a place above the CD 2 according to the movement



187(a), 187(b), 187(c), 187(d), and 187(e), the recordi ng nedi um has
sectors provided with the sync signal region 507, into which the magnetic
servo signal 505 is stored in a factory or others. Upon 2 0 the magnetic
reproduction, the servo control responsive to the optical signal is

repl aced by the servo control responsive t e magnetic signal so that the
drive current to the optical head 6 can bé “off. Thus, the noise from
the optical head can be prevented from occurring. 25 A net hod of the
rotation servo control responsive to the optical servo signal will now be
descri bed wi t hoff ehefifser Lid. Fi gs. -23% 188(a)-188(f). Fig. 188(a)

show condi tions which occur at t=0. The optical head 6 is in a position
correspondi ng to anThetepertatiork segquenteCwillacéwobe.déscribed WwiRE( b¢ferahce
t=tl, the optical head 6 reads out information fromthe TOC track 65a. A
medi um i dent i ficeFigD4188(a), 183, dB3(€c), ch83(d), stk dBS(e). tImeF1EC183(a),
subcode portion of an audio track, or the first track of a CD ROM as shown
in Fig. 184(c)whengthe giper lidn38¢iig.closed dn. a alirectien:dka, lid ratatione head
el evating Link 503 npves froma position A to _a position B according to the
moverent oP 1 IR S0 Hchd00R EOIBHE SeIALA ded ReERERREL ACTeEa502 0

head ol evat | ngPOVER B08alkeRtbRS I hauid fBe magrctic beatcy conedfs™™{ne
{producti on Sl IhedRin d MeRIBRT. HASYEISobpR iRt ¢
soence 7T, O EbaghBic g o Wepee 41, A3 riRbeiA Bl 11
the head el evaholg to 4lplale above the recording medium 2 such as the CD.
10 Upward and downward movement of the magnetic head 8 will
now be described with reference to Figs. 183(c), 183(d), and
183(e). As shown in Fig. 183(c), an optical head 6 executes the
reproduction on an innermost track 65a of the TOC and others. As .
shown in Figs. 184(a), 184(b), and 184(c), a medium identifier 504
15 is read out, and a check is made as to whether the medium has a
magnetic track 67 by referring to the medium identifier 504. If the
medium actually has a magnetic track 67, the optical head 6 is
moved to a place inward of the innermost track as shown in Fig.
_183(d). A head elevator 505 is forced by a head elevating link 503,
20 Dbringing the magnetic head 8 into contact with an outermost
magnetic track 67a and enabling the recording or reproduction of a
magnetic record signal via the magnetic head 8.
As shown in Fig. 185(a), a servo signal region 505 is provided.
During the manufacture of a re;:ording medium, a high Hc portion is
25 applied thereto as shown in Fig. 185(b). As shown in Fig. 185(c),

the recording medium is formatted in a factory or others. A servo



suspends pressing the switch 511 so that the head is not noved downward. In
the presence of a nediumidentifier, there is always a 20 nagnetic track
67a. In an on state, at t=t4 (t4>tD), the switch 511 remains pressed for
the delay tinme tD or |onger as shown in Fig. 188(e). Therefore, the output
of the nechani cal delay device 509 becorres_gé ective, and the head

el evating link 503a noves downward a suppo portion including the
suspension of the 25 nmagnetic head 8 in the direction 5le. As a result,
the magnetic head 8 contacts the magnetic track 67a. At this tine, since

t he -238 - cpgnaklsealecior iefermations and ar medidoc identifeation npmlee
track 65a of the TOC or, others, the optical servo signal is reproduced. The
motor 17 is rotedcarded 5ha; SRC S imnéﬁeﬂl@uﬂé’w r ofhis
responsive to the optical servo .signal.. Accordi ngl the 5 etic_signal
i s reproduced irﬁcgm%n%%%efihb SRS A Tt %ﬁcﬁ‘eafih‘éaBﬁ?ﬁ?a TEEPY ed
signal. Since ft | A . | t y in
response to théﬂﬁ%ﬂgﬁéﬁbgc&%&%%gxﬁ%@?%é gﬁ%‘%?ﬂggg%gggfﬁgg%f%%ée‘%@g&g@ 1, it

| S unnecessary N&tPHVsHEwRNR g5, TBS[HNaSIHW He hRAidigd pRRLite 20p! 0! -

Thus, this 1 0 design is advantageous in that the Trediu nd t he apparat us
can be sinple igppliedictThelowHt hhagnesie pdritivn 402t isomaAaR vP matHeal |
reproduci ng portion 30c nay be omtted fromthe arrangenent of Fig. 181.
When t he reprohatingramila of d68014760 Obe Anghewirrins Figal 85(e), has been
conpl eted, the systemcontroller 10 of Fig. 181 transmts a given signal to

the traverse mprokective dayer Rassapphed thezeenti cal
The magnetic portion 402 and the protective layer 50 make it

10 more difficult to rewrite the information in the high Hc magnetic
portion. Thus, the medium identification number 506 recorded in
the sync signal region 507 can be more reliably prevented from
being rewritten. This design is advantageous in that the previously-
mentioned illegal copy guard function is hardly removed.

15 The servo signal 505 and the address signal can not be erased
by a conventional recording and reproducing apparatus. Thus, -afcer
the shipment of the medium from the factory, the data in the sync
signal region can be maintained and protected so that stable data
recording can be realized in response to the data in the sync signal

20 region. -

Rotation servo will be further described with reference to Fig.
183(d). In the presence of an optical recording portion at an
innermost part of the CD 2, the rotationél speed of a motor is made
constant by CLV motor rotation- control in response to the sync

25 signal in the optical track. In this case, the magnetic recording and

reproduction are enabled.



head 6 is noved in a direction 51f and the switch 511 of the nechanica
del ay device 509 is released. At t=t5 after a delay tinme tDS shorter than
the delay tinme tD el apses, the head elevating link 2 0 503a noves upward
along a direction 51g as shown in Fig. 188(f) so that the nagnetic head 8
Is el evated out of contact with the magnetig &Lack 67a. In this way, a

si npl er arrangenent enabl es the upward and Zwnwar d novement of the
magneti ¢ head, and the optical reproduction and the magnetic reproduction
can be 2 5 sinultaneously executed. As shown in Figs. 185(a), 185(h),

185(c), 185(d), andid§heCabsence 48%m dphical Fecbidipls PBAAGHI froht 3KS 67- may
be used. In this case, as shown in Fig. 189(a), the track wdth TWH of the

magneti ¢ trackirhérimbst gﬁk@@f&het G 2{ fthewndighetld heatih® repgoduicestttrck 67a
by a quantity corresponding to an eccentricity anount (an off-center 5
amount) . Thi s sesioggsigrmal805ftamethe synctsighah regiogl B07eafiFigin185(ajsed i n
common for recording and reproduction. Wien the wdths are set as TWHW>TW
t he recordi ng rotagion serve signaldsi thus nepraiizcash by rokatdiom eaervo signalt he
previously-recorded portion will not be left at all. In the case where
magneti c | 8yerEcREadugipgregation $0¢ ob Fiig.ui 8ll; ¢ Yherratationssero signabise| y
provi ded, a single head,can be usea as hoth 22 ecor di gphead and a

repr oduci ng heH@nsmitied tea mgtor; Aelvg, gireuit rs&kl'@g E€FROLRE 4% ng of the

 bet veen ' heoBEATRGL A0R conaiartamaibnal Sheld,oTréteRiky detEican Be {ne'
GACERLRT T R Pl T S TN LV
recording regions 508 and 508a of the magnetic track 67a of Figs.
10 185(a), 185(b), 185(c), 185(d), and 185(e).
After the recording or reproduction has been completed, the
optical head 6 moves toward a disk outer portion as shown in Fig.
183(e). Thereby, the head elevating link 503 returns to the original
position, and the magnetic head 8 moves in a direction 5le and
15 separates from the magnetic track 67a. The separation of the
‘magnetic head 8 from the magnetic track 67a prevents a wear
problem. In this way, the magnetic head 8 can be moved upward
and downward by a traverse motor 23. This design is advantageous
in that it is unnecessary to provide another head elevating actuator.
20 As shown in Figs. 186((:), 186(d)., 186(e), the optical head 6 is
forced to an outermost portion of the disk by the traverse motor 23,
and the head elevating link 503 is moved in the direction 51la. The
magnetic head 8 is lowered along the direction 51b into contact
with the magnetic track 67a so-that the recording and reproduction
25 of the magnetic signal are enabled. In the case where magnetic

noise from the optical head 6 causes a problem, the operation of an



side of a given optical track 65a, and access to the magnetic track by
referring to the optical address can be accurately executed. Under actual
bad conditions, as shown in Fig. 189(b), the optical 20 track 65a and the
magnetic track 67a are offset by +Ar. Under opposite actual bad conditions,
as shown in Fig. 189(c), the optical track 65a and the magnetic track 67a
are offset by -Ar. To prevent the nagnetic‘?ﬁé%k 8 from accessing a
magneti c track 67b nei ghboring the desired magnetic track, it is necessary
to satisfy the 25 follow ng conditions. [err] -240- Accordingly, the

fol I owi ng' el Adedihéfl Bickstof $6/tk disBhRIGRS WhERHDopEifion'™® 50 | hat

the track pitch™ erm ne ow ng relation.
0.4 mm Thus, | lsuSHeIRKRE o2 Whef &R répi du@fin Rifté@i@al frotn 4h8optical
greater. As shown"in Fig. 187(a) and Fig. 189(a), the separate magnetic

recordi ng | ayernpaéck api aot dsel exetdtdd) ea drprectuerertty s the wpticalshead dsdaat
thereinto by a single magnetic head. In this case, as 1 0 shown in Fig.

190, the str uctoff.e Infadditicn,r theyservd signaltB0s iinpthe magnttbotrack pif J&ig.
183(c), 183(d), and 183(e), the magnetic head 8 is noved upward and
downwar d byd usilfip(ahds trepreduecedoviar txs rotation reerwo signakgeprgdugingmgnet i ¢
head 8 can be applied to an arrangenent where an optical head 6 and, a

magneti ¢ head Poxtion 39c otHigd184, andoratation serve cantreloisyexrgewtad i as
\?\Hg\rM; ;2 F gs. rclagll)gg)sé t%)gtﬁgéj )rép%g&\gggd s]é?\% Cé)igng]n d’l‘h%%'gggf 11!. s tp%essf‘glséeto

temporary separate the optical reproduction and the magnetic

reproduction. Since the noise from the optical head is thus
10 prevented from intérfering with the mﬁgnetic reproduction, an
error rate can be small in the magnetic reproduction.
The arrangement of this embodiment can be applied to the
plural magnetic track type or the one magnetic track type. In the
case of a one track system, access to the head is unnecessary so that
15 the apparatus can be simple in structure. In the case of one track at
a disk outermost part, the capacity is large. As shown in Figs.
187(a), 187(b), 187(c), 187(d), and 187(e), the recording medium
has sectors provided with the sync signal region 507, into which
the magnetic servo signal 505 is stored in a factory or others. Upon
20 the magnetic reproduction, the servo control responsive to the
optical signal is replaced by the servo control responsive to the
magnetic signal so that the drive current to the optical head 6 can
be cut off. Thus, the noise from the optical head can be prevented
from occurring. | |
25 A method of the rotation servo control responsive to the

optical servo signal will now be described with reference to Figs.



identifier is detected under conditions of a TOC track 67a in Fig. 191(c),
the optical head 6 noves to a state of Fig. 191(d) along a direction 51la.
Therefore, a head elevating |link 503 noves in the 2 0 sane direction,

rai sing the magnetic head along a direction 51b into contact with the
magnetic track 67a provided on an outer args gf t he optical recording
surface side of the nedium Then, the nagn 3 “recordi ng or reproduction
via the nagnetic head 8 is performed. At this tine, the optical head
reproduces an optical 2 5 servo signal froman optical track provided on an

nner area of uig(ERYAH, 2Pl PE8IHISheW-UhARUIDWHICh betat N, arhe

const ant speed -241 - 1S ecuted I n response to the reproduced opti cal

servo signal. bpeid0idddB Ry @ positicrl coPdespondiths tongd dutereReRser &o
the magnetic servo signal reproduced fromthe magnetic track 67a. After the

- magnetic recor @I0Q trackegBaddnt Figh 188(bheat tetinmthet eptical hielad 6ptaacks otiead
6 noves outward as shown in Fig. 191(e) and the magnetic head 8 npbves
downwar d out oinformatdionvirom the TR trackr6§a. Aanediunnddaentfiey 50d.ds
anot her design _in which _an &%tﬁifcal head 6_noves along a direction 5la to a

region out i defaundueat Tmmgd s subredeiithg oG e SulacedeRIaion FRgRcL i ¢
ok o, crorufidiadeotly 45Tl il ML S iRl
l?g\(/ ?ZjédAz np; ﬁ%&%uggﬂ‘?@eé?‘i gﬁﬂ', 1%%‘&?’@%&3@% %&o?@%%F&T@%é&%ﬂﬁgS
provi ded on ANyt BOLER b0E LBhkAR KRS LIbAGRH 8 oSk lo thE

movement of the optical head 6, a switch 511 of a mechanical delay

10 device 509 is moved to an on position. Until a delay time tD
elapses, the head elevating link 503a remains inactive. In Fig.
184(c), at t=t2, the reproduction of the TOC data is completed. In
the case where the delay time tD is set as tD>t2, the magnetic head
8 is not moved downward. In the absence of a medium identifier,

15 that is, in an off state, tD>t3. In Fig. 188(d), at t=t3, the optical
head 6 moves in the direction 51d, and the head elevating link 503
suspends pressing the switch 511 so that the head is not moved
downward.

In the presence of a medium identifier, there is always a

20 magnetic track 67a. In an on state, at t=t4 (t4>tD), the switch 511
remains pressed for the delay time tD or longer as shown in Fig.
188(e). Therefore, the output of the mechanical delay device 509
becomes effective, and the head elevating link 503a moves
downward a support portion inc;luding the suspension of the

25 magnetic head 8 in the direction 5le. As a result, the magnetic

' head 8 contacts the magnetic track 67a. At this time, since the



8 and the optical head 6 are | ocated on the sane side of the recording

medi um the nagnetic head 8 is noved upward and downward by the traverse
notor 23 so that the nunber of parts can 2 0 be reduced. According to a CD
pl ayer of Fig. 193(a), when an upper lid 389 is open but a CD is not
inserted into the player, a nmagnetic head 8 ggd a suspension 4la are
exposed. The nmagnetic head 8 and the suspéﬁ% N 4la tend to be damaged by a
- touch thereto. 25 To prevent such a problem a magnetic head shutter
512 covers the magnetic head 8 when the upper lid 389 is open. As a

-242- CD 2 is b?ﬁﬂ!a!&?a&ﬁt@ dxeeubbfYRE reproliietiopPsh thel optftdlstrabRsesda the

magneti ¢ head shutter 512 noves in a diréection 5la to uncOver the nagnetic

head 8. This pofthesTOC brhsthiews | thee iseedo sighil iefrepeodacéd. FTbe

191(a), as the upper lid 389 is closed in a5 direction 51, a lid rotation
shaft rotates motordl? dstrotatedl dt anconstantagtationahspeedhy tthe GLY noves in
a direction 5le. Therefore, as shown in Fig. 191(b), a magnéetic head w ndow
513 i s unbl ockedntrolt tesponisiverdgridxe opticall serve signail. t tAetordinglye thewar d
and downward. In this regard, the arrangenent of Figs. 192&{:1\‘)ﬁ and 1 0
192(b) is & ni magnetic sigaal gswrear@cb»mc? i symehrendsmy withe the siae sigral 8

There i s no. pr GbBH ORHEAL EPPEIAR PIERA ¢ SHIPRGHE OIAHORISE v gORtrol
Lraverse o o SR hoit Lol el o roSRRIAE fo e L,
head 8 is | OCa}ggrd&h@uéﬁ”ﬁ?d %engffﬁgglnfeﬁjodﬁced signal, it is unnecessary to
provide another mechanism for rotation servo control. Thus, this
10 design is advantageous in that the medium and the apparatﬁs can be
simple in structure. In this case, the rotation servo signal
reproducing portion 30c may be omitted from the arrangement of
Fig, 181.
'~ When the reproduction or recording of the magnetic signal
15 has been completed, the system controller 10 of Fig. 181 transmits
a given signal to the traverse moving circuit 24a so that the optical
head 6 is moved in a direction 51f and the switch 511 of the
mechanical delay device 509 is released. At t=t5 after a delay time
tDS shorter than the delay time tD elapses, the head elevating link
20 503a moves upward along a direction 51g as shown in Fig. 188{f) so
that the magnetic head 8 is elevated out of contact with the
magnetic track 67a. In this way, a simpler arrangement enables the
upward and downward movement of the magnetic head, and the
optical reproduction and the m-agnetic reproduction can be
25 simultaneously executed.

As shown in Figs. 185(a), 185(b), 185(c), 185(d), and 185(e),



traverse, the magnetic head 8 is provided with a spring 514 as shown in
Fig. 194(e). In this case, only when an optical head 6 executes the
reproduction on an outernost optical track 65a, the 2 0 nmgnetic head 8 is
forced in a direction 5la by the optical head 6 so that the nagnetic head 8
Is retracted outward. This design is advanta gg@us I n that an adequate
access range of the optical head 6 can be TR ained. This design is
effective in the case of a recording nmedium such as a CD having a magnetic
recording track 2 5 67a mhich i's not provided on the optical recording
surface si de t Bosiablity of BdgnefibAfacks 6@inziPe fsedioM g eagerass 11

whi ch a magnetic trac rovided on a di sk being an MD (m ni di sk)
in a cartridgeshdwn\tn $ig\v189(al; the Zedleiwideh TWH of thet heagitetic iteaek €2
for the MD ROM di sk has a small radially-extending shutter wndow 5 302.
Thus, a magnet is sbegtedterntham thptwidih TWa0df Ghermagneticettack 67admynan
straight line 514c. Therefore, A tracking range of the optical head 6
over | aps the pQuantiy wrnebpomgngttpcanmeam&w pmaant danfofftaentepnet i c
head 8 makes it difficult for the optical head 6 to access an outernost
optical tr&k 8mpunt)o This desigy:is advantagepysiin that asingle bgadicambei g.
254(e), a rragnetlc head 8 is g@_ gned to be novable in a d| al _direction,
S

and the magnet Pé‘e elaacem%loar E%poaglamam& r§p leqztlgmc en the wigthaa
d | It I
out er oSt opti T@g%%?‘%zh reROrpE Bafy pll e, SagaelndsAck: a7 ncac
8 (8 st t ed fi.th
8 (ga) ﬁeag”geaﬁ% 88! ey FRY freUbud-FockR88 RbriTB SR ot bd "°
left at all. In the case where magnetic layers corresponding to a

10 plurality of tracks are separately provided, a single head can be used

as both a recording head and a reproducing head.
In the case of the multiple track system, setting of the track

pitch Tp is important. The CD standards allow an error Ar of +0.2
mm between the position of an optical track 65 and the center of

15 the CD circle in the radial direction. Under ideal conditions, as
shown in Fig. 189(a), a magnetic track 67a is located at the back
side of a given optical track 65a, and access to the magnetic track
by referring to the optical address can be accurately executed.
Under actual bad conditions, as shown in Fig. 189(b), the optical

20 track 65a and the magnetic track 67a are offset by +Ar. Under
opposite actual bad conditions, as shown in Fig. 189(c), the optical
track 65a and the magnetic track 67a are oﬁ’sef iay -Ar. To prevent
the magnetic track 8 from accessing a magnetic track 67b
neighboring the desired magnetic track, it is necessary to satisfy the

- 25 following conditions.

r-Ar-TWH/2>r + Ar + TWH/2 - Tp



head 6 is permtted to access the outernost optical track 65a even if the
magnetic head 8 is provided at a shutter w ndow 302. As the optical head 6
noves back to an inner region, the nagnetic head 8 20 is returned to the
gi ven position by the spring 514 and the stopper 514c. The magnetic track
67 has only one track provided on an outer_r%?g_area of the optical reading
side of the recording nedium The nmagnetic ck 67 has a given thickness
or height h. The thickness of the nangetic track 67 prevents contact with
the 2 5 optical recording portion which m ght adversely affect the opti cal
recordi ng port Accordinglyothé¢ ifolowing relatdgmdsi cbtained. 67 rel ative to

-244- the recording nediumenables a | arge recordi ng capacity thereof.

Posi tional interfer®pce 24 wedWhhe nmagnetic head and the optical head can
be renoved by the previously-nentioned arrangenent for retracting the
magneti ¢ head. Irriihe mgﬁai@%ma&%gamwifgﬂtrﬁxe trackrpitch Ip isaving a
magneti c recorg cordi ng and reproduci ng apparatus therefor

I ng | ayer ang a rﬁ
can be real i zedetfimpigied,b dolewing rgladefpatible with a conventional M

di sk. As shown in Fig. (a), a ROM nedi um having a magnetic recording
| ayer has Sn identi#ﬁcﬁf&é‘n“&@l e 313a for the magnetic 1 O recording | ayer.

A C2 L1992 ol paleqpid g BEghy B VR o ARUACT) ol SPESRL b @¥Blef oo
LT, P v A e FY 890 e MESTBSIAE BB magncti
b S o TR e he IS a0, R AR el b
recording recorded thereinto by a single magnetic head. In this case, as
10 shown in Fig. 190, the structure of the arrangemenf can be simple.
As shown in Figs. 183(c), 183(d), and 183(e), the magnetic
head 8 is moved upward and downward by using the traverse motor
23. This method of moving the magnetic head 8 can be applied to
an arrangement where an optical head 6 and a magnetic head 8 are
15 located on a common side of a recording medium as shown in Figs.
191(a), 191(b), 191(c), 191(d), and 191({e). In the case where an
identifier is detected under conditions of a TOC track 67a in Fig.
191(c), the optical head 6 moves to a state of Fig. 191(d) along a
direction 5la. Therefore, a head elevating link 503 moves in the
20 same direction, raising the magnetic head along a direction 51b into
contact with the magnetic track 67a provided on an outer area of
the optical recording surface side of the medium. Then, the
magnetic recording or reproduction via the magnetic head 8 is
performed. At this time, the opﬁcal head reproduces an optical
25 servo signal from an optical track provided on an inner area of the

medium, and rotation servo control for rotation at a constant speed



medi um 2 can be prevented from bei ng danaged by erroneous novenent of the
magneti c head 8 thereto. The magnetic head 8 renmains novable in the
direction of an optical head noving region, 2 0 and an optical head 6 is
permtted to access an outernost optical track 65a. Wien the recording
medium 2 with the magnetic recording | ayer I% #nserted I nto the apparatus
as shown in Fig. 254(d), the identification % e 313a for the magnetic
recording | ayer prevents 2 5 downward novenent of the magnetic head notion
i nhibiting device 514b so that upward and downward novenent of the magnetic
head -245- 8is exgcntedini responstho the reprodhesd! opiidadrsermbisighahg The
device 514b can be fornmed by sinple nmechanical parts. Wen the optical head

6is in a posit FBF?%?‘He?erﬁ’ﬁaﬁPf&ﬁ(ﬂ may esperferned, in Kespemsetodtheead 8 is
25 the optioal - ReSERERfo enaEreimhiss Houg fh?fﬁiae%nce  Bradiaen

d head [
Foleed ina i r g ﬁq%?“i?ﬁfh@c%ﬁtg%@”f%?ﬁeiﬁﬁ&%& BT BRey orie Rq%#'s
way, the maget ifie '@afeli Heads HRFS B he SHAR) S Flgtﬂa (8] gg

to Fig. 254(c), as the optical head 6 returns fromthe o
a normal positi ataghdétec MmgieBi moves dowival @VRItCOf eohtatit with &gt aﬁnhhe

magnetic track 67a. In the case of a CD or an MD, when the disk is I nserted
into the apparatus, TEs. h92(clwridiaZ2{dhkheysanetiderodesign isevhicd ageconds.
In this invention, during this 1 5 period, the nmagnetic head 8 contacts
the magnetic t rﬂEféCB-‘iéleé%dsrfésV%a&@%g tar@irnagnmsba dataregioncbutsideSimce

the optical outer edge of a recording medium, and thereby a magnetic head 8 is

10 raised along a direction 51b into contact with a magnetic track 67a.
Operation according to this design is approximately similar to the
operation of the design of Figs. 186(a), 186(b), 186(c), 186(d), and
186(e).

As previously described, the magnetic recording track 67a is

15 provided on an outer area of the optical recording surface side of
the recording medium. Even in the case where the magnetic heéd
8 and the optical head 6 are located on the same side of the
recording medium, the magnetic head 8 is moved upward and
downward by the traverse motor 23 so that the number of parts can

20 Dbe reduced.

| According to a CD player of Fig. 193(a), when an upper lid 389
is open but a CD is not inserted into the player, a magnetic head 8
and a suspension 41a are exposed. The magnetic head 8 and the
suspension 41a tend to be daméged by a touch thereto.

25 To prevent such a problem, a magnetic head shutter 512

covers the magnetic head 8 when the upper lid 389 is open. As a



reproduction on the TOC area is sinultaneously executed, the rotation servo
control is enabled. In addition, a wite clock signal for the nmagnetic
recordi ng can be derived by frequency-dividing the 2 0 optical sync clock
signal. Since the upward and downward novenent of the magnetic head are
enabl ed by the traverse notor for the opticgl £ead,' the structure of the
apparatus is sinple. In the case where the~ £A2-on the magnetic track 67a
is required to be rewitten upon the end of the disk reproduction 2 5
process, the optical head 6 is noved again to the innernost area so that
the magnetic hegDd 8 wonisteted thto rEr-ainRt g2 He
track data is witten into the magr%g?jii%y?rack g%gi@r%enﬁ lédcggﬁgybrgggxreg’ %Heof
Fig. 1 via the magnetichbaddslButtat 312 nhevey i id) AiRctRAS S liaS t6 Ut R Ithd he
optical head noves back to the original position so that the magnetic head
8 i s noved out magnetic beadi 8h This propessi will bechufther descrtived of Witlses
where an optical head 6 and a magnetic head 8 are | ocated on opposite sides
of a recordi ng referenae ta Fig: i19d? , a5 theymppeyelidr3B@dsaclesedrim amgnet i ¢
field dependi ng, on the desiqgning of the optical head 6. Fig. 195 shows
experi nent aP| y directign-nly égl‘éiipﬁa‘é@naﬁ Fetatess in addinectionopiidcand the

recordi ng portion of a I,ch. i s used by a CD ROM optical pickup nmade
by~ Sanver " TheBREgRtE Bead tirtter SIAHOwR: 0 & AEPHON GHe. aBheretors; as
magneti ¢ head, | s egual 00 gauss.jn,th esenc f, a netic head
8 opposing the "0 Vl"é?fl ﬁ@dlém'sa ﬁ%ﬁﬁ'ﬁl Pﬁgg%‘iowvﬁ% igﬁérqﬁ&y:ﬁgcho.
O oo o el BETANE Head 698" SfnRBN Wbt Sfatlighd "o M U
downward. In this regard, the arrangement of Figs. 192(a) and

10  192(b) is similar. This design is advantageous in that the magnetic
head 8 and the suspension 41a can be protected by the magnetic
head shutter 512.

There is no problem in an arrangement where a magnetic

head 8 and a traverse of an optical head 6 are adequately separate as

15 shown in Figs. 193(a) and 193(b). On the other hand, in the case
where a magnetic head 8 is located in a range of movement of a
traverse, the magnetic head 8 is pfovided with a spring 514 as
shown in Fig. 194(e). In this case, only when an optical head 6
executes the reproduction on an outermost optical track 65a, the

20 magnetic head 8 is forced in a direction 51a by the optical head 6 so
that the magnetic head 8 is retracted outward. This design is
advantageous in that an adequate access range of the optical head 6
can be maintained. This design is effective in the case of a
recording medium such as a Cb having a magnetic recording track

25 67a which is not provided on the optical recording surface side

| thereof.



tends to be erased. According to this invention, such a problemis solved
by setting the magnetic coercive force Hc to 1500 Ce or nore. In addition,
according to this invention, the magnetic head 8 2 0 is prevented from
opposi ng the optical head when the optical head is used. Specifically, as
shown in Fig. 196(c), a magnetic head ret r.a%*%iprlg link 515 is noved while
being linked with a traverse. Wen the opti head 6 accesses an outer
optical track 65a, the nagnetic head 8 is forced by the retracting |ink 515
to aregion 2 5 outward of the recording nedium?2. As a result, the
concentration of naghigsi @54(a)-254(f) shoaw rragangememtsdnswhichramagndtiso
that the -247- recorded Yrr%gnetic data can be prevented from bei ng

danaged. As shdwmackBFiig proyisied pa a ROMadiske haing ansMIR douni diskhiyeet i c
Thows |0 By, ol abrsy B4Rt iSE, SRl R U o héiendaecsane
Thi s dosi gn | TRt HRe 3R iRk BeScl SEAN RAaPeR SRR ARt Heiiio o
o 106 nar SR Tt rfifeh e FRARCK dnd @i loficay niad (AR 180884 6RE

di stance LH is Qfilador Gtifight Qirkens 1HelS ThiekeforeP e tiickohg ridiiie bIehEWO

heads are separated by 10 mm or nore. According to an arrangenent using a
mul tiple track dgachiShéad Goorrldpsghe position of theakagretidilveatbd.i The t hree
as shown in Fig. 198(a), an increased capacity of magnetic recording is
attained. In 1 mescneewfsﬂlmm@%ﬁmbgadwaméaa ig d;giou:ls gondbet optifake
azimuth heads o % to'Aocsss an ottermost optical frack Gsa, | | ack density
10 According to this invention, as shown in Fig. 254(e), a
magnetic head 8 is designed to be movable in a radial direction, and
the magnetic head 8 is pressed against a stopper 514c by a spring
514 and is normally held in a giveh position. When an optical head
6 access an outermost optical track 65a as shown in Fig. 254(f), the
15 magnetic head 8 (8a) is temporarily retracted or moved out of a
| range of movement of the optical head 6. In this way, the optiéal
head 6 is permitted to access the outermost optical track 65a even
if the magnetic head 8 is provided at a shutter window 302. As the
optical head 6 moves back to an inner region, the magnetic head 8
20 is returned to the given position by the spring 514 and the stopper
514c. The magnetic track 67 has only one track provided on an
outermost area of the optical reading side of the recording medium.
The magnetic track 67 has a given thickness or height h. The
thickness of the mangetic track 67 prevents contact with the
25 optical recording portion which might adversely affect the optical

recording portion. The position of the magnetic track 67 relative to



- can be increased by three tinmes. In the case of a non-azinmuth head, a
required track pitch Tp is-equal to 0.4 mmin track width. In the case of
an azimuth head of this type, the required track pitch Tp is 2 0 equal to
0.13 mmin track pitch. In the case of azinmuth heads 8a and 8b of different
azimuth angl es as shown in Figs. 198(c) ang%ﬁ%(d), a doubl e recording
capacity is attained. A description will n Be given of a nethod of
recording a nediumidentifier into a TOC area. Optical tracks 65a, 65b,
65c, 2 5 and 65d are wove and wobbl ed as shown in Figs. 199(b), and thereby
an addi tional $hgn@cordin®MRednfimsenables adargé FeesFding eapheity Thereof 248-
area of Fig. 199(a). As shown in Fig. 200, an optical reproducing section
i's provided w Positisnablintefategive betweeh lthicomaiiretidh head dnet thesopiical
reproduce the wobbling signal. According to this design, information of a
medi um i dent i f headagandbéeemamd by the peeviotsly-mentiphed T&XT aaxgeameribifer
design is advantageous in that the nediumcan be identified only by
executing the rewecting the magnetic toadar This slesigmis advantageeusdndthat ae

names can %Ue recorded into the TOC area. In the case of a CD player of the

tray type suchRQMsdisihhaying @ magnetio reegrdipgiayer angd acyecardingemd) |
P . 201 a) TePFRANEINE ABPASRGFS S56T(Br etk DeTealze iy g, the RGM sk
201(b). a6 t heCaPae ceipatific 33t o Bbpehilond MPHRE "ol 1oh 521 105 s
20D starts. In thets sadfel Me' 254R0 h KEM tnedfifR nhlind EREARHEH"
recording layer has an identification hole 313a for the magnetic

10 recording layer. A cartridge of a recording medium without any
magnetic recording layer does not have any identification hole 313a.
When such a cartridge is inserted into an apparatus as shown in Fig.
254(c), a magnetic head motion inhibiung device 514b is pressed
and activated to that a magnetic head 8 is forced into a state where

15 upward and downward movement of the magnetic head 8 are
inhibited. This design is advantageous in that the recording
medium 2 can be prevented from being damaged by erroneous
movement of the magnetic head 8 thereto. The magnetic head 8
remains movable in the direction of an optical head moving region,

20 and an optical head 6 is permitted to access an outermost optical
track 65a.

When the recording medium 2 with the magnetic recording
layer is inserted into the apparatus as shown in Fig. 254(d), the
identification hole 313a for the. magnetic recording layer prevents

25 downward movement of the magnetic head motion inhibiting device

514b so that upward and downward movement of the magnetic head



the nmotor 516 further rotates in a direction 51g so that the tray noving
gear 518 further advances in a direction 51b. Therefore, as shown in Fig.
201(c), a head noving link 503 is rotated, and a head 20 elevator 519 is
raised in a direction 51c. As a result, a nagnetic head 8 is brought into
contact with a magnetic track 67a so that g?g magneti c recordi ng or
reproduction is enabled. After the magnetiT é@ording or reproduction has
been conpleted, the notor 516 rotates in the opposite direction so that the
tray nmoving gear 518 25 noves in a direction 51d. Therefore, the head

el evator 519 i g8 rémesd li)ékjrﬁit@éd.ec’lh@rknikﬁttﬁ:”ﬁehﬂ%ﬁ%ﬂﬁﬁihhiﬁﬁﬁ@g&iéﬁcémvw
out of -249- contact with the magnetic track-67a. Then, the normal

optical reprodgauitoeansbhé ferined. by simpleimechanitet qpatted, the reproduced
magnetic data is stored into a nenory 34 conposed of an I C nenory, and a
dat a updating procedhen tirecoptiedl headeB isine posithen Dthérntthamanhe nenory
34. Imedi ately before the tray is ejected fromthe player, only the

updat ed data (immermastaegion, plagnetic headslietincan afbstateyasrshown in
reproduction to update the nmagnetically recorded data. DESCRI PTI ON.OF THE
TVENTY- FOURTH Bi&rBRA). 1 §Vith reference to Fig. 254(e), asvBrpiopticalhead 6

twenty-fourth enbodi ne of this invention relates to a recordin di,um of
Lhe dl sk type. THYES fo(tecinmenaopt feaion: & head slevatian Songes ce

e O N s BRGS0 Yo RSP BRSSO TR0k,
circunferential, g £e66h081c'Htd _Q'oﬁt&ﬁ@%ﬂi‘%”fnag‘&k%@%‘&l? B72Ct th 818 Wiy,

divided into
the magnetic recording or reproduction is enabled. With reference

10 to Fig. 254(c), as the optical head 6 returns from the outermost
region to a normal position, the magnetic head 8 is lowered out of
contact with the magnetic track 67a. In the case of a CD or an MD,
when ﬂl_e disk is inserted into the apparatus, TOC information is
always read out for several seconds. In this invention, during this

15 period, the magnetic head 8 contacts the magnetic track 67a and

| reproduces the magnetic data therefrom. Since the optical
reproduction on the TOC area is simultaneously executed, the
rotation servb control is enabled. In addition, a write clock signal
for the magnetic recording can be derived by frequency-dividing the

20 optical sync clock signal. Since the upward and downward
movement of the magnetic head are enabled by the travérse motor
for the optical head, the structure of the apparatus is simple.

In the case where the data on the magnetic track 67a is
required to be rewritten upon &1e end of the disk reproduction

25 process, the optical head 6 is moved again to the innermost area so

that the magnetic head 8 contacts the magnetic track 67a.



si x segnments, and one track has six sectors. It should be noted that one
track may have one or nore sectors. Each of track groups 626, 627, and 628
is referred to as ZONE. Each ZONE has one or nore 20 data recording tracks
concentrically arranged. Figs. 228(a), 228(b), and 228(c) show the
structures of a data selector 625 of ZONE 1 1o ZONE 3. The data sel ector
625 has an identifier region 623 and a data'a'tggi'on 624. The identifier
region 623 stores data of an error detection code for the identifier
reproduced data, a code 2 5 representing the length of data in the data

region, a sectOMaApHEIRS tﬁaazlf ggl@@rifgiwﬂﬁtféh e ﬂ&é%agﬁeaértrakkt %a from a

currently-read sector - froma sector starting point (for-exanple,

an index positiecaghe anématy IBIFigequaia tite thagRéde heudrger Affer! fife t r ack

corresponding to the reproduced data which is counted froma track starting
poi nt, an addr ewsiting lproepssdsrtompleted, lthedopticahReadentoviesebackn ehéync
5 pattern for synchroni zing the reproduced data and an apparatus cl ock
signal . The daterigiplopositions sorthatther magnetil beadd8 48 moved ehtcontacke
619. The erpor check code 619 may be omtted. Fig. 228(a) shows the
structure o th‘@ﬂg‘a e Jepgpetie BaskB7aoNE 1. Fig. 228(b) shows the

structure of the dat&) sel ectgr 625"@? 1 0 ZONE 2. Fig. 228(c) shows the
structure of the dat SO PHLCages wherefp apt ad & a bead

I Chi s erboa At Beaed & aBeite sfinsn ol o FoRuriag Heivti, rodBeruuavYy
(3 The orr & taEARt igdherdtct = strong Helients A3 dshictiting B the.
designing of the optical head 6. Fig. 195 shows experimentally

10 measured data of a magnetic filed on an optical recording portion of

~ a CD which is caused by a CD ROM optical pickup made by "SANYO".
The magnetic field is equal to 400 gauss in the abseﬁce of a
maghetic head, and is equal to 800 gauss in the presence of a
magnetic head 8 opposing the optical head. Thus, in this case,

15 when the magnetic coercive force He of the magnetic recording
portion of the recording‘ medium is low, magnetically recorded data
tends to be erased. According to this invention, such a problem is
solved by setting .the magnetic coercive force Hc to 1500 Oe or
more. In addition, according to this invention, the magnetic head 8

20 is prevented from opposing the optical head when the optical head
is used. Specifically, as shown in Fig. 196(c), a magnetic head
retracting link 515 is moved while being linked with a traverse.
When the optical head 6 accesses an outer optical track 65a, the
magnetic head 8 is forced by tﬁe retracting link 515 to a region

25 outward of the recording medium 2. As a result, the concentration

of magnetic fluxes by the magnetic head 8 is prevented so that the



ZONE. Accordingly, the ZONE nunber N is given by the follow ng equation
(4). [err] 20 where | denotes the capacity of the identifier region; rO
denotes the radius of the innernost track; rm denotes the radius of the
outernost track; L denotes the linear (line) recording density; DO denotes
the user data |l ength of the innernost track2'24§_denot es the error correction

code |l ength; and M denotes an increment in recordi ng capacity between

radi ally neighboring ZONE's. In this enbodi nent, the user data length DOis
equal to 512 bytes, and the -251 - increnent Mis equal to 64 bytes. It
shoul d be not edecbaded hmagnetiendatta thndreprevented fromibhdingedamaged.
recordi ng capacity between first ZONE and second ZONE i mredi ately outward

of the first ZONE. BYys showa boFigdlip, the optical head(Bplse cAB®estatn as 5
FHR DR AT GRS CR I -
(Y1) e ZORBRBRE, "o ST 2, 107 e e A B hprdit
et N 081528 el gt 131 o R 0 0 AR nek) O picBRgRTT
oL ol et tat gk okl Bavantapaneg oo kg
ZONE nunber N cannlotsexfim tthe26ptical head 6 are prevented from entering the
magnetic'head 8. It is understood from Fig. 116 that the noise level
can be reduced by 15 dB when the given distance LH is equal to 10
10 mm. Thus, it is preferable that the two heads are 'separated by 10
mm or more.
According to an arrangement using a multiple track head 8 for
providing a magnetic track 67a divided into three as shown in Fig.
198(a), an increased capacity of magnetic recording is attained. In
15 the case where a magnetic head 8 corresponds to three azimuth
heads 8a, 8b, and 8c of different azimuth angles, the track denéity
can be increased by three times. In the case of a noﬁ-azimuth head,
a required track pitch Tp is equal to 0.4 mm in track width. In the
case of an azimuth head of this type, the required track pitch Tp is
20 equal to 0.13 mm in track pitch. In the case of azimuth heads 8a
and 8b of different azimuth angles as shown in Figs. 198(c) and
198(d), a double recording capacity is attained.
A description will now be given of a method of recording a
medium identiﬁer_into a TOC ar.ea. Optical tracks 65a, 65b, 65c,
25 and 65d are wove and wobbled as shown in Figs. 199(b), and thereby
an additional signal (a wobbling signal) is recorded into the TOC



The increment M nmay be set to 32 bytes. In this case, the ZONE nunber N can
be doubled. It is knowmn fromthe equation (4) that the ZONE nunber N is

i ndependent of the linear recording density 2 0O L. Accordingly,. even in
the case of a recording nediumhaving a |low |linear recording density, the
ZONE nunber N can be freely set. In this Mﬁ%4 t he ZONE nunber N can be
freely set while the user data length DO ai ?ﬁe I ncrenment M are used as
paranmeters. Appropriate setting of the ZONE nunmber N enables efficient 2 5
recording of data into the recording nmedium 600. Wth reference to Fig.

222, recordi ng amed o£PigHdl29(@pn Ad shown irPBig. 200y 8p afeticali teptoduciEgg.

222, -the disk-type recording nedium600 is rotated at a constant speed by a
spi ndl e notor G®Ction is previsledo iy 8 webbling: sigoal demadulator o38¢ svhish 608

provi des an actuator 606 with co nd .qf. 1 ocating qQr posjtioni a
recording 5 a H%’pﬂ%g%irﬁar?@éﬁ ggg“é‘?ﬁ%p‘?ga"&@é\t agthEB‘iﬁ’tg?ﬁ‘ tg‘?%r
exanpl e, a poin{_ ahove an |nnernpst ck) .. : the rol |l er, 608 sets
an R'Wcl ock si égnf}ﬁtam&f%g’?oar H@é‘ﬁh‘%‘?g{@ﬁ%ﬁgﬁ?’%@{%ﬁsswehﬁ y, the
synchroni zagi o | | ' 6 ' | 58650 N REMME g N9
si gnal 607 orr}g\gbrr%r%% :}ﬂ%&gﬁ§1?@v\r%eﬁ gghi_psfggs;igg%séout ptg%égbéto an
circuit 605. ThaeBRhWWMLcaRUbd i@QStiASH DA ﬁ‘éﬂétﬁﬁﬁg e Fé%%d@é’@éﬁ)oh the
228(b), and 228(c) to record data 611 inh response to the Wtimng signal
607, and the réRDCt arda,daidithat ¢anedenby andititle ranwdecath He redardedr extor d
and reproduction code (for exanple, MFM 1-7 code, or 2-7 code). The 1 5

record and reprib¢uE©Coarasmde is outputted to the recordi ng head 609, being

recorded on the disk-type recordi ng nmedi um 600.
 In ﬁfe case of a CB player of the tray type such as shown in

10 Figs. 201(a), 201(b), 201(c), and 201(d), upward and downward
movement of a head are executéd by a loadirig motor 516. In Fig.
| 201(a), the loading motor 516 rotates and a tray moving gear 518
moves in a direction 51a, so that loading of a tray 520 starts. In Fig.
201(b), as the t1;ay 520 is placed in the player, a micro-switch 521 |
15 is actuated and therefore the motor is deactivated. Then, the
reproduction of a CD starts. In the presence of a medium idenﬁﬁer.
the motor 516 further rotates in a direction 51g so that the tray
moving gear 518 further advances in a direction 51b. Therefore, as
shown in Fig. 201(c), a head moving link 503 is rotated, and a head
20 elevator 519 is raised in a direction 51c. As a result, a magnetic
head 8 is brought into contact with a magnetic track 67a so that the
magﬁeﬁc recording or reproduction is enabled. After the magnetic
recording or repfoductidn has been completed, the motor 516
rotates in the opposite directior; so that the tray moving gear 518
25 moves in a direction 51d. Therefore, the head elevator 519 is

raised in a direction 51e, and the magnetic head 8 is moved out of



Then, the controller 608 feeds the actuator 606 with a command of | ocating
or positioning the head at a next track, and waits for the index signal
603. Subsequently, the controller 608 outputs the RR'W2 0 timng signal
607 to the RRWcircuit 605 so that data is recorded into the disk-type
recordi ng medi um 600. These processes are reiterated. Wen the recording
track reaches ZONE 2, the controller 608 0@14&15 a command to a cl ock
signal generator 613 to generate an R'Wclock signal 612 corresponding to
ZONE 2. In 2 5 the arrangement of Figs. 228(a), 228(b), and 228(c), when

the data capacidntagf \Hﬁﬁ tHE R, g%ﬁéﬁc TEAIeBTs T, fife Horbydlesptich] | s good
t hat -253- the RRWclock sighal 612 for ZONE 2 i's equal to that for ZONE

-1 nultiplied p¢prb@uttionoyd SﬂaﬁéHUeAs(ﬁﬁvtoﬁé’l? desSeédibed) theSdeprodidded
1.1096 In addition, it is good that the RRWclock signal 612 for ZONE 3 is

5 equal to thnagheticm is storedpiriteda mgefnoiy934 compbsed afoart I gnal 612
Is set for every ZONE in this way, and the recording on each track is done.
Consequent | y, menialy, shubaddatx updiatingrpstocess is kxecutedin respenge @ethes
made. The reproduction will now be described. First, the controller 1 0
608 feeds 5hedﬂ$ﬁum<§h6606mﬁlb’h3& camﬂamlm beforerthetranis ejestedqgon
repr oduci ng head 609 at a_ tac ect the re UCtIO so t hat the
r epr oduci ng héﬁﬂ B'@*}’efsopbégh el'ﬁSW F& jfqted tos

controls the clock signal enerat or 6 an .RIW ck si gnal 612
corr espondi ng 'F8&R€ ﬁi £ {Qfel "’tl?ré%ﬁl%tffm o ¥pdate ¢ mﬁlﬁb@l
read tim ng S|rgegl_dgé) ét?a. out putted to the RRWcircuit 605. The R/WC| rcw t

DESCRIPTION-QF THE TWENTY-FOURTH PREFERRED
10 ' EMBODIMENT

A twenty-fourth embodiment of this invention relates to a

recording medium of the disk type. With reference to Fig. 221, a
data selector 625 has an identifier region 623 and a data region
624. The data selector 625 is divided into segments at

15 approximately equal angular intervals along a circumferential
direction. In this embodiment, the data selector 625 is divided into
six segments, and one track has six sectors. It should be noted that
one track may have one or more sectors. Each of track groups 626,
627, and 628 is referred to as ZONE. Each ZONE has one or more

20 data recording tracks concentrically arranged. Figs. 228(a), 228(b),
and 228(c) show the structures of a data selector 625 of ZONE 1 to
ZONE 3. The data selector 625 has an identifier region 623 and a
data region 624. The identifier region 623 stores data of an error
detection code for the idenﬁﬁer- reproduced data, a code

25 representing the length of data in the data region, a sector number

corresponding to the order number of the currently-read sector



605 establishes the synchronization between the RFWclock signal 612 and
reproduced data fromthe reproduced head 609 in response to the sync
pattern in the identifier region 623 of Figs. 20 228(a), 228(b), and
228(c). Then, the address mark is detected. The track nunmber, the sector
nunber, and the record data length are reag%’; The three pieces of the
readout data are checked in response to th ror detection code. A data
decoder 610 denodul ates or recovers the digital data in the data region 624
2 5 which has been reproduced by the RWcircuit 605. The data decoder 610
out puts the defiinlatsedtol gtaringlpbintafor-examplecdn indé&b4osition),64 tradke
data decoder 610 detects the information of the record data | ength which is
stored in the nuunberiegualdgi the erder anunbenof thestragl m:trpapongyugafmt he
data until the end of thee‘gd:{a re Qn 624. In the case where the error
correction codthgrepradyg %Mopﬁtﬁddjgon‘?ﬁ- ark stagting PQHH-

228(c), the data d aoder execute ar ,C n roces Fi gs
226(a). 226(b a5, AASSRR pjark FEPeAERERBn e peadcth aFe 1oPRuBED: £330 Ppfe
Under t hess cobdtfatonot pithotidng Metbrfofiuipduada 48 Sl Aoy

frame length i g1ddicsfind Phe Md‘-t’a?re?i/dr?%24|: StireSYIKs @htd B‘iseéharan error

correction code 619 are added to eaCh frame. The increnment Mis equal to,
for exanpl e, achegktéode BlRIThe kfroancli¢diaRodeedlIohalyl be omddtéd), 234(D),

and 234(c), it is preferable that the increment Mis equal to an i ntegral
multiple of P15 Figa2286) shpws the structure ofhtheidegarseleoncBablof, |
e et her®" C ZONE 17 Rig. Z261h) Shows the stactare of the data elector %%%“of

10 ZONE 2. Fig. 228(c) shows the structure of the data selector 625 of
ZONE 3. ZONE 1 stores 512-byte user data. ZONE 2 stores 576-
byte user data. ZONE 3 stores 640-byte user data. In this -
embodiment, ZONE n stores an amount of user data which is given
by the following equation (3).

15 ZONE(n) = 512 + 64x(n - 1) -(3)

The error correction code length is equal to 32 bytes for each |
ZONE. Accordingly, the ZONE number N is given by the following
equation (4). '

N = int{(rm/rO - 1I+ DO+ E)YM}+1 --(4) -

20 where I denotes the capacity of the identifier région; 10 denotes the
radius of the innermost track; rm denotes the radius of the
outermost track; L denotes the linear (line) recording density; DO
denotes the user data lehgth of the innermost track; E denotes the
error correction code length; add M denotes an increment in |

25 recording capacity between radially neighboring ZONE's. In this
embodiment, the user data length DO is equal to 512 bytes, and the



nunber of bits of successive errors which can be corrected is given as: (2
x P- 1) x 8 + 1 bit 2 0 where P denotes an interleaving length. In the
arrangenent of Figs. 234(a), 234(b), and 234(c), since the interl eaving
lengths P are equal for respective ZONE's, the ability of correcting
successive errors remains equal with respee£ to errors at an inner area and
errors at an outer area. Mbst of successive2errors are caused by 25
scratches on outer areas of recording nedia. An outer area of a recording
mediumis nore liable to a large scratch than an inner -255- area

thereof is. InijhefernehtMaERGual td 62bytesd( ) shédfd Be nafl #R3t the 2

greater anount of the error correction code is added to ZONE at a position

closer to the gntremedgeMOhgredsoatidithe defféreficesth réabrdiifs éapabiﬂyl ty of

correcting successive errors is increased for an outer area of

recordi ng nedi betweent first ZONE aré second Z@NE@mdmyle of ¢theand
desi gned as shown in Fi gs. 230(a), 230(b), and 230(c). In Figs. 230(a),
230(b), and 23first ZONE. | Byeusmmgandnm,rtm equationr (B)ds re@hitténi as equal
to 8 so that successive errors in 121 1 0 bits are allowed. The

interl eavi iy | $0MOWSP of ZONE 2 is equal to 9 so that successive errors in

137 bits are aIIovve%QTFﬁ interleav |l ength P of ZONE 3 is equal to 10 so
t hat successive err Il at Mdwed. I'n t-h(8) way, the ability of

cdge of the 1 JreRERmEIEBROH ‘T?ﬁﬁsﬂpﬁsf Binenich ool g 25 Weafis *' "
230(b). and 23Q4flag (H?mﬁ‘eﬁ’_%*‘é %ﬂe‘idgﬂﬁaﬂﬂs&"’(ﬁﬁé Qe %ﬁérnumo”%f“ on
given as:
10 N = int{4.75} + 1 = 5 :--(6)
Thus, there are five ZONE's. According to the equation (4), the
ZONE number N increases as the user data length DO increases. In
an arrangement of Fig. 231 where one data track has one sector, the
user data length DO can be increased by six times relative to the
15 arrangement qf Fig. 221 which has six sectors per data track. In the
arrangement of Fig. 231, the ZONE number N can be equal to 26.
~ The increment M may be set to 32 bytes. In this case, the ZONE
number N can be doubled. It is known from the equation (4) that
the ZONE number N is independent of the linear recording density
20 L. Accordingly, even in the case of a recording medium having a low
linear recording density, the ZONE number N can be freely set. In
this way, the ZONE number N can be freely set while the user data
length DO and the increment M are used as parameters.
Appropriate setting of the ZONE number N enables efficient
25 recording of data into the recording medium 600.
| With reference to Fig. 222, recording and reproduction will



code is given as follows. ZONE 1  32/512 x 100 = 6.25 (% ZONE 2 36/ 576
x 100 = 6.25 (%9 20 ZONE 3 40/640 x 100 = 6.25 (9% As indicated
above, the anount of the error correction code 619 for ZONE (n) is greater
by 4 bytes than that for ZONE (n-1). The anpbunt of user data 618 is greater
by 64 bytes, and the degree of redundancy re$1§i ns constant. In this way,
the ability of correcting 25  successive '@' s increases w thout

i ncreasing the degree of redundancy as a position is closer to the outer

edge of the recording -256- nmedium It is preferable that the increnent
Mis equal to pbw Becdéesdribed! | Bl Figf 20be-theadk-efse Reford medivegual to
an integer tinmes the frame length . As previously described, the

recording ef fi 60Onsyratated dtna zefistantspeed by arspikdiesnotor @l aanélzgct or
625. In the case where one track has one data sel ector 625, since the unit
of recordi ng ambtozpecantrol ictreviit 602.gFivsid & icontirolleraG08nprovidessanr om
track to track, logically handing of the data tends to be troublesone. In
an arr angenent agfuatoy. 6@%2‘(’3}1 of doeatingoer pesitiening,a meqrding
selector 625 is divided into |ogjc sectors, the unit of reproduction

correspond® t o2BHFERIGSiUCIBEdrend 09 Aba Hadh startng peintilon ewmple. a
Co 1 he system BARF aBoFhen Jengnndet ePA0", Thke; W05 eonoliRk bOR i Hae
o et on, B/ bR B 63 AR Bel SO B2 L o
on the logic sgphReqlently, theS8ridifidilitafifn with an index signal 603 is
established, and an R/W timing signal 607 for commanding a
10 writing process is outputted to an R/W circuit 605. The R/W circuit
605 adds an identifier of Figs. 228(a), 228(b), and 228(c) to record
data 611 in response to the R/W .timing signal 607, and the
resultant data is encoded by a data encoder 610 into a record and
reproduction code (for example, MFM, 1-7 code, or 2-7 code). The
15 record and reproduction code is outputted to the recording head
609, being recorded on the disk-type recording medium 600.
Then, the controller 608 feeds the actuator 606 with a command of
locating or positioning the head at a next track, and waits for the
index signal 603. Subsequently, the controller 608 outputs the R/W
20 timing signal 607 to the R/W circuit 605 so that data is recorded
into the disk-type recording medium 600. These processes are
reiterated. When the recording track reaches ZONE 2, the
controller 608 outputs a command to a clock signal generator 613
to generate an R/W clock signai 612 corresponding to ZONE 2. In
25 the arrangement of Figs. 228(a), 228(b), and 228(c), when the data
| capacity of the identifier regiori is equal to 40 bytes, it is good that



reproduce data DO to D63. The data DO to D63 are dispersed over the franes.
‘Since the error correction is executed frane by franme, the reproduction on
one logic sector requires the error correction 2 0 of all the franes. In an
arrangenment of Fig. 232(b) where user data is arranged in a frame direction
and an error correction code is added thergéggberror correction of one

frame suffices in reading out data from on jlc sector so that an error

correction process can be sinple. In this case, the user data is recorded
into a recording 2 5 mediumin an interleaving direction as showm in Fig.

232(c), and t hghetREWISRickl 8ighdl 62 J9£ ZONES i§ ¥t koothaOforP8ONE - 1
D447, -257- and D5 11. The code indicating -the user data | ength which

i s recorded i nohhiipdedibyf tiee foRgy wajuére designed to represent the logic
data length and the | ogic sector nunmper. This design sinplifies the

| ogi cal 'y handling &4OthébThtia 323/(40 + 512DESER) RTLANOYE THE TVENTY- FI FTH
PREFERRED EMBODI MENT For various reasons, it is preferable to nake constant

the frequency & adgditiondtdsigpashthatphe REW clocks signad 612 doxr ZONE 3dsd
reliability of the_data. twenty-fifth enbodi nent of this invention 1 0
realizes a TongaRA _tprétﬂig;%yzg HeEERlednRY ohe 182 ddec R/ deckat a.
el e e g 102 S A0 0 57 9 BB T2,
606, 200, o 3o GBASRRK HoABE,, CAapdUEaBOR R Al shlreiftedmiuhd et
out puts a Spee@uﬁﬂﬁﬁ?%ﬁohﬂl%aﬁﬁé?éziqghhgheFirC“it 614 and a cl ock signal
The reproductioﬁ will now be described. First, the controller
10 608 feeds the actuator 606 with a command of locating or
positioning the reproducing head 609 at a tack subjected to the
reproduction, so that the reproducing head 609 is located
accordingly. Then, the controller 608 controls the clock signal
generator 613 to set an R/W clock signal 612 corresponding to
15 ZONE of the track subjected to the reproduction. A read timing
signal 607 is outputted to the R/W circuit 605. The R/W circuit
605 establishes the synchronization between the R/W clock signal
612 and reproduced data from the reproduced head 609 in
response to the sync pattern in the identifier region 623 of Figs.
20 228(a), 228(b), and 228(c). Then, the address mark is detected.
The track number, the sector number, and the record data length
are read out. The three piecés of the readout data are checked in
response to the error detection code. A data decoder 610
demodulates or recovers the diéital data in the data region 624
25 which has been reproduced by the R/W circuit 605. The data

decoder 610 outputs the demodulated digital data as reproduced



generator 615 generates a clock signal of a constant frequency. The
apparatus of Fig. 223 operates as follows. First, a controller 608 feeds
the actuator 606 with a comand of accessing 2 0 a track starting point
(for exanple, innernmost ZONE). The controller 608 feeds the notor control
circuit 614 wth a command of a rotational égeed at an innernost track

(i nnernmost ZONE). Then, the controller 608 bl i shes t he synchroni zati on
with an index signal 603, and outputs a wite tinmng signal 607 to an RRW?2
5 circuit 605. The clock signal generator 615 outputs an R/'Wcl ock signal

612 of a const gpital 6eYUETRE datd HecHdY 61¢F HetedtS thel ligfoRmMtion of fite -

circuit 605 recelives I nput data fromthe data encoder 610, and records the

i nput data int getbrd deth- Bigphdwheclaridi storsg@ dnuthé@dentifies region 28, herd
609 in response to the wite timng signal 607. The controller 608 feeds

t he actuator 6@6ntiriesstheowipaittingsof the eatanmntil tketerid af itheadataaregibn
recordi ng head 609 is noved and the recording process is repeated. Wen the
recordi ng head 628 rloathe casexwhempthe: ¢mor worrection @gule 6d&is adsdadasr
control circuit 614 with a new rotational speed command., In _the data
recor ding & r asgONERINOFigS. $228()8 2B (L d)228(ch thedata daeoden 610
rotational speed command V(n) for ZO\IE Is given as: [err] where VO
denotes the roCX¥ECHESS aIh&EROF SOTTGHINSIHOCERE; DO denotes the user data

Gent {1 er rogion iPdEe: A5 22Rh med 25a(CE thé IBAttmeat M I egual
correcti on cogl @ dhfivs At YhdHbF o PEctli IR hal a3 M8 s 2r@ ™o

bet ween nei ghb
used in the equation (5). Under these conditions, the interleaving

10 length P is fixed, and the frame length is increased by M/P=8 bytes.

Four bytes of the error correction code 619 are added to each
frame. The increment M is equal to, for example; a positive integer.
In an arrangement of Figs. 234(a), 234(b), and 234(c}, it is
preferable that the increment M is equal to an integral multiple of P

15 (that is, equal to P times an integer). Generally, in the case where
four bytes of an error correction code is added to each frame, the
number of bits of successive erfors which can be corrected is given
as: |

2xP-1)x8+1 bit

20 where P denotes an interleaving length. In the arrangement of Figs.
234(a), 234(b), and 234(c), since the interleaving lengths P are
equal for respective ZONE's, the ability of correcting successive
errors remains equal with respect to errors at an inner area and
errors at an outer area. Most of successive errors are caused by

25 scratches on outer areas of recording media. An outer area of a

recording medium is more liable to a large scratch than an inner



As previously described, the controller 608 feeds the notor control circuit
614 with the speed command so that the rotational speed is nmade vari abl e.
Thi s design enabl es a constant frequency of 2 0 the recordi ng and
reproduction of data, and hence the reliability of the data can be

i ncreased. DESCRI PTI ON OF THE TMENTY—SIXTH_EE%FERRED EMBODI MENT A .
twenty-si xth enbodi nent of this invention r&allzes a 2 5 constant frequency
of the recording and reproduction of data. Wth reference to Fig. 224, a
recordi ng and reproduci ng appar at us -259- includes a spindle notor 601,
an actuator 606arep aereadisoder/ decoder 610, and a clock signal generator
615. In Fig. 224, a g{s -shaped recording nedi um 600 has a | ower side

conposed of an optic f FTARECHIFIHCR Fkgsng'zmvuﬂggfm-aﬁﬁl@rﬂ%r(cb &i de
d of tic_ inf t,l di ng, medi Th ti
nf or mat i on T ecBRiLRY ATRARTCL tAECeTTOE AT ECHAR FaOECls FUFCH JOZONE @tea
i ndl t t ' | £ Of, .
k) CAn opt i caysiHiorf R, & ihe bR elBe Ui\ 4 belboRlinE Hiliim "o f HERRR the
di sk- shapedsr ecghgitibf %i"rﬂgﬁﬁg%u&égsﬁreleﬁof@tiﬁgn%serl{s'v el fdf"t"oéﬁrr;ckﬁte@lér&sa 3

controls the spindle notor 6017in response to t o1n I on.

result, the |irmfath«e|eoo'rmy1§ometdmnﬂi Jiy tHispaibe, aher s dBmdeeibA0odé ikhe
position of the optical head 616 is constant independent of a radial

posi tion in thegenerated gnd designetl ag shodimin6Pigs. B8O(a)t 280(b), @@fd dri ve a
1 5 recording and kiproduc_i ng _head 609 and the ostical head 616 while
li nki ng t hem t ofe@liger . Irfidgas 80(a)a A30(bh ando230(e). the inkerleaving length

P of innermost ZONE 1 is equal to 8 so that successive errors in 121

10  bits are allowed. The interleaving length P of ZONE 2 is equal to 9
so that successive errors in 137 bits are allowed. The interleaving
length P of ZONE 3 is equa.l to 10 so that successive errors in 153
bits are allowed. In this way, the ability of correcting successive

~ errors increases as a position is closer to the outer edge of the

15 recording medium. In the arrangement of Figs. 230(a), 230(b), and
230(c), the degree of redundancy caused by the error correction
code is given as follows. |

ZONE 1  32/512 x 100 = 6.25 (%)
ZONE 2 36/576 x 100 = 6.25 (%)

20 ZONE 3  40/640 x 100 = 6.25 (%)

As indicated above, the amount of the error correction code 619 for

ZONE (n) is greater by 4 bytes than that for ZONE (n-1). The

amount of user data 618 is greater by 64 bytes, and the degree of

redundancy remains constant. .In this way, the ability of correcting
25 successive errors increases without increasing the degree of

redundancy as a position is closer to the outer edge of the recording



di sk-shaped recording nedium 600 in the recording format of Fig. 221

al though an RFWcl ock signal 612 has a constant frequency. In this case,
the rotational speed varies track by track. Thus, it is 2 0 preferable that
one ZONE has one track. DESCRI PTI ON OF THE TWENTY- SEVENTH PREFERRED

EMBODI MENT Wth reference to Fig. 235, a recording and reproducing

appar atus operates on a recording medi um 982 aving a 2 5 magnetically
recordi ng region 990 and an optically recording region 989. The recording
and reproduci ng apparatus includes a magnetic -260- head 901 and an

optical head peaiddiefindOR isTprefepaie! tHath@ad n¥erbnh &RE M 98 edital &Fand and

reproduce a signal into and fromthe.nagnetically recording region 990 of
the recording fredigual a@altiplecofotti¢ Grimbdefghe T (BiatHfe? dqii iR irfteger

reproduce a signal from5 the optically recording region 989 of the
recordi ng nedi timeszheTrampiength Fyad portion 902 is provided with a
mechani sm for magnetic focusing and tracking control. The recqrding and
o o bp o oo ey nat o ooener s devr s Soae e oS e et
processi ng evihiermgne trasknhae ane deta s¢lentor 63 dnsthecaspevhere are
Fepr oduct | on BRI BRRIORE Setarelbaincors. SE doa T Gsseraingiand 236
ot 907 i s usEPradiRiiTon oF Thige BRBoHG dath ArpERRe AR s ach W02 o -
fol low the opt Rk logically handing of the data tends to be troublesome. In an
arrangement of Fig. 232(a) where user data recorded into the data
10 selector 625 is divided into logic sectors, the unit of reproduction
corresponds to each logic sector so that handling of the data can be
easier. In the case where the error correction code is generated
according to the system same as the system of Figs. 230(a), 230(b),
and 230(c), the reproduction on one logic sector requires the
15 execution of error correction of all the frames. In Fig. 232(a), to
execute the reproduction on the logic sector 1, it is sufficient to
reproduce data DO to D63. The data DO to D63 are dispersed over
the frames. Since the error correction is execﬁted frame by frame,
the reproduction on one logic sector requires the error correction
20 of all the frames. In an arrangement of Fig. 232(b) where user data
is arranged in a frame direction and an error correction code is
added thereto, error correction of one frame suffices in reading out
data from one logic sector so that an error correction process can
be simple. In this case, the usér data is recorded into a recording
25 medium in an interleaving dii'ection_as shown in Fig. 232(c), and

thus the user data is dispersed as denoted by DO, D64, -, D447,



recordi ng surface of the recording nedium 982. There is also a tracking
coil 908. A recording and reproduci ng device 909 functions to record and
reproduce a signal into and fromthe 20 magnetic recording surface of the
recordi ng nmedi um 982 via the nagnetic head 901. The recording and
reproduci ng apparatus al so-includes a focuség control device 910, a
tracki ng control device 911, and an opticd#“<i¥dgnal reproducing and
processi ng device 911. The tracking control device 910 executes control of
enabling the 2 5 optical head portion 902 to follow the optical recording
track on the rga@ D5, "Mid eb88AnditwiAgtheshssr dath 16819 WeicHIiaNd
-261 - processing device 912 functions t0 reproduce a signal fromthe
optical head pepecorateddl thedidervidfies reffor anap e eisigned|to represertsitied
arrangenment where the optical head portion 902 and the magnetic head 901
are close to ehgicadter Jerfgthoanddiirealigic esdeetor mmgberi cThisddesigm occurs
between the coils in the optical head portion 902 and the nagnetic head
901. Such el ecshoplifiestthe logically hrandling of dhiendatd.ere with magnetic record

and reproduyction signals as noise. To solve this problem in the
p E., _

arrangenen® of Fig. RESGRIPTION OF THE AWEBNTY<-FIEFH PREFERRED 0 the

optical head portion 902 by a predeteE&' nEd ade&uate di stance or nore. Fig.
237 shows that the |level of magnetic aks fromthe optical head

pgt ldggftdquafrt BREeh rPapa & i%qu'q‘i‘m i ”itﬁﬁﬁaﬁ%iééﬁa{afﬁﬁﬂﬁ’%%l by a
magneti c fl ux ?re grf%e%] %gr%rfp |%.aI;P Eﬁ%%%%%?birgﬁqésg%ﬁgmpggg@%&g’ %‘l%ﬁf?a%égp ely

affecting the reliability of the data. A twenty-fifth embodiment of this invention

10 realizes a constant frequency of the récording and reproduction of
data. With reference to Fig. 223, a recording and reproducing
apparatus for a disk-shaped recording medium 600 includes a
spindle motor 601, an actuator 606, and a data encoder/decoder
610. The apparatus of Fig. 223 is similar in structure to the

15 apparatus of Fig. 222 except that a controller 608 outputs a speed
command to a motor control circuit 614 and a clock signal
generator 615 generates a clock signal of a constant frequency.

The apparatus of Fig. 223 operates as follows. First, a
controller 608 feeds the actuator 606 with a command of accessing

20 a track starting point (for example, innermost ZONE). The
controller 608 feeds the motor control circuit 614 with a command.
of a rotational speed at an innermost track (innermost ZONE).
Then, the controller 608 establishes the synchronization with an
index signal 603, and outputs a.write timing signal 607 to an R/W

25 circuit 605. The clock signal generator 615 outputs an R/W clock

- signal 612 of a constant frequency to the R/W circuit 605. The R/W



magneti c head 901 when the |level of the |eak magnetic flux is equal to
about 20 gauss or |l ess. DESCRI PTION OF THE TWENTY- El GHTH PREFERRED 2 0
EMBODI MENT Wth reference to Fig. 238, |ead screws 921a and 921b connected
to each other have spiral grooves or threads respectively. The | ead screws
921a and 921b may be integral with each otgig, bei ng conposed of a common
shaft. The | ead screw 921a serves for 25 ébtical head side. The | ead
screw 921b serves for a mangetic head side. A gear 923a is fixed to the

| ead screws 921a and 921b. A -26 2 - transm ssion gear 923d is nounted

on a rotatabl e chhaiit GU5 PebaPds TR @5tk HORA'thePdaPr HRboRRR% PO asRNNECt ed

to each other. Rotation of the transmssion gear 923d Is transmtted to the

gear 923a via rbeogtithe IaPutaddtd idto tﬁermgkeshagé@afé_c@adﬁiglﬁﬁe&ﬁﬂnﬁsoo
changes the rotational notion of the |lead screws 921b into a |linear notion,

and noves a supperd recoring dodad ﬁogiimgpthefteaﬂl@%teAtimmggigﬁékedﬂO
a shaft of a spindle notor 960 serves to clanp a recording nedium 982 to
rotate the | at{ldye contrallert 608rfepdsdihet actnatiori 606 rwithi ancommrand optical 1
0 recording region of the recording nedium 982, and during the recording
and reprod®ti 8§CeSSING armext tacknse thay thegiacerding tread BgsoiSdm@radegndn
of the recordi % medi uai;SZ, an optical head 902 and the magnetic head 904
are noved by tHBERECOTHING Progess ndepeated oyhes thaaecording hread 809,

I ads on the LSRR AR, T AL A e R ok esRER O
circuit 614 with a new rotational speed command. In the data
recording arrangement of Figs. 228(a), 228(b), and 228(c), the

10 rotational speed command V(n) for ZONE(n) is given as:

Vn) ={I+DO+E)x VO}/{l + DO+ E + M x (n - 1)} -(7)
where VO denotes the rotational speed for innermost ZONE; DO
denotes the user data capacity of the innermost track; I denotes the
data capacity of the identifier region; n denotes the ZONE number;

15 E denotes the error correction code length; and M denotes the
increment of the user data amount between neighboring ZONE's.

As previously described, the controller 608 feeds the motor
control circuit 614 with the speed command so that the rotational
speed is made variable. This design enables a constant frequency of

20 the recording and reproduction of data, and hence the reliability of
the data can be increased.
DESCRIPTION OF THE TWENTY-SIXTH PREFERRED
EMBODIMENT
A twenty-sixth embodimel;xt of this invention realizes a
25 constant frequency of the recording and reproduction of data. With

reference to Fig. 224, a recording and reproducing apparatus



DESCRI PTI ON OF THE TWVENTY- Nl NTH PREFERRED EMBODI MENT Wth reference to Fig.
239, a transm ssion gear 928 is 20 nounted on a shaft of a feed notor 984.
A |l ead screw 926a serves to feed an optical head 902. A feed gear 926b is
nmounted on the | ead screw 926a. A | ead screw 927a serves to feed a magnetic
head. A feed gear 927b is nounted on the Ieag screw 927a. As shown in Fig.
240, a clutch nmechanism 940 includes a 2 5288enoi d 940a, a gear el evator
940b, an el evating gear 940c, internedi ate gears 940d and 940e, a support
menber 940f, and a -2 63 - guide groove 940g for the el evating gear

940c. The gui den@lifRiCa YHAdIS iSOy 6P AR dctfateiPBOBE, dBaber 940f. The

rotation of the feed notdr 984 is transmtted to the | ead screw 926a vi a

the internedi aeacoder/@dEsder0610ataridia SloickCsignad ateridtos 61/ edni Pigd
accordance with the rotation of the feed notor 984. \Wen the gear elevator

940b noves fro2Rdgral diskesledpadrecordingrmediani $00ahasda dboreg side gui de

groove 940g into engagenent with the internedi ate gears 940e and 940d. In
addi tion, the composed of aryeptical Guformationnesordimg wnediumeandaan9dppeso
that 1 0 the lead screw 927 is rotated in accordance with the rotation of
the feed nét or Sige composed of g amagnetiatinfommationsrecondingmpedivm.ol Ehei d

940a, the elevatin ear 940c is |owered along the guide groye 940g out of
engagenent W tﬁpfjﬁ’gl 3??-?%@& Eecprsing gmediumy stonss §6“f%é‘i1¥qrﬁ'éa¥igpafqron

of the feed rmto%r'ﬂ984 smtted to,.the | ead scr.ew 927a.
tlin ity (f

i1l b 5
The clutch nechaiAting mglo Effe}PﬁQﬁ ﬁgérgﬁatﬁ%n%tﬁﬂ ear velocity (for

example, a compact disk). An optical head 616 reads out the servo
information from the disk-shaped recording medium 600, and a

10 motor control circuit 614 controls the spindle motor 601 in
response to the servo information. As a result, the linear velocity of
the disk-shaped recording medium 600 at the position of the
optical head 616 is constant independent of a radial position in the
disk-shaped recording medium 600. The actuator 606 drive a

15 recording and reproducing head 609 and the optical head 616
while linking them together. Therefore, data is recorded into the
disk-shaped recording medium 600 in the recording format of Fig.
221 although an R/W clock signal 612 has a constant frequency. In
this case, the rotational speed varies track by track. Thus, it is

20 preferable that one ZONE has one track.

DESCRIPTION OF THE TWENTY-SEVENTH PREFERRED
EMBODIMENT

With reference to Fig. 235, a recording and reproducing
apparatus operates on a recording medium 982 having a
25 magnetically recording region 990 and an optically recording region

989. The recording and reproducing apparatus includes a magnetic



head side or each of the magnetic head side and the optical head side.
During novenent of the optical head 902, the nagnetic head 2 0 noving
mechani smis di sconnected fromthe feed notor 984 by the clutch 940 so that
the | oad on the feed notor 984 is reduced. DESCRI PTI ON OF THE THI RTI ETH

PREFERRED EMBODI MENT Wth reference to Fig. 1, a spindle notor 960
functions to rotate a recordi ng nedi um 9822 Z'-})gui de shaft 961 extends in 2
5 parallel with a | ead screw 983. An optical head carriage 962 serves to
support and nove an optical head portion 902. The optical head - 264-

carriage 962 ciead901ahAtdoah tptichli Head pirtioc?FH02) THRPRIdgHERID Bea3 00T

a magnetic head 901 is connected to a |ink nechanism 964, and is rotatable
about a shaft $Ghctidhishto eéeorehaad: regrioduce4d signahgnts aadifiesn e ng
device 5 966 corresponds to a magnetic head carriage. There is an optical
head novi ng dewagnegeallprrecordingregioar 1220 ofthesrecordifgomedinas @82 t o
clutches. A head noving device 970 corresponds to a feed notor. A drive
control | er 971Té&¢neptical head,partien 903 fungtiono to reprodhee i isignah froimh
mechani sms 967 and 969. A magnetic 1 0 head drive control signal 972

rel ates to 2 hetBfi QRUGABmecREdInG regions 989af dhei regording faﬁ%\'ﬁém:&ﬁznol

stonal 973 1ol Bhaobchl et Fouh b b BB el e 1
TH T IS PARSBTRD DTS ke el MBS
magnet reproducing apparatus includes a magnetic region signal processing
device 903, an optical region signal processing device 904, and a
10 signal processing device 905. The numerals 920 denote the
distance between the central axis of the optical head portion 902
and the record and reproduction gap position of the magnetic head
901. | |
As shown in F1g 236, magnetic flux 906 leaks from the optical
15 head portion 902. A focusing coil 907 is used in control for
enabling the optical head 'portion 902 to follow the optical
recording surface of the recording medium 982. There is also a
tracking coil 908. A recording and reproducing device 909
functions to record and reproduce a signal into and from the
20 magnetic recording surface of the recording medium 982 via the
magnetic head 901. The recording and reproducing apparatus also
includes a focusing control device 910, a fracking control device
911, and an optical signal reproducing and processing device 911.
The tracking control device 916 executes control of enabling the
25 optical head portion 902 to follow the optical recording track on
| the recording medium 982. The optical signal reproducing and



975 may be replaced by an el ectromagnetic clutch or a ratchet nechanism A
gui de nmechani sm 976 serves to gui de novenents of an optical head carriage
977 and a sliding nechanism 978. The 2 0 gui de nechani sm 976 may be
conposed of a guide shaft 961 such as previously described. According to

the arrangenent of Fig. 243, during rmverreg]ﬁgf an optical head portion,

t he magnetic head novi ng mechani smis disct cted fromthe drive device

(the feed notor) by the 2 5 coupling magnet 975 so that the | oad on the
drive device is reduced. -26 5- DESCRI PTI ON OF THE THI RTY- SECOND
PREFERRED ENMBORINdeENSsitig) defits 9hBvirstivesdtposproduceq sigrex dirom dheor di ng
to a thirty-second enbodi nent of this invention. Wth reference to Fig. 5
245, an opti caloptigalobeadipertinn P92candmrasess tdievreprodarcedesigmilct i on
corresponds to a CD _or CD-ROM recordi ng surface. A magnetic record and

reproduction surfacdP18B2A$sUnsH AFapgement waere the 9pti¢a)) head pomioted t o
he CD- ROM | ' 001. A ' | 003 t tate th
Fecording 1 0 A TR IBREPear Mt SR Bidke BEaeRIOIR i on from the.
CD- ROM recgr d'dlﬂls?gé{'@&l‘é %i%@ﬂrorﬁa @tihﬁulég,%gln éggﬁré ‘B&Mﬁnaﬂge ! | ngﬂyces

information into an romthe magnetic recor r epr oductron sur

1002. An opticaher gptiedLbead prticit 90208nd a%RVAagretd RELKHNSO ! rohicAl gnal ,

a focusing error signal, and data 1 5 information fromthe signal read out
by the optical dieaohidgnetiddntuetiongernds o Biterfere awith htagwetsi regosdr or
signal are used for
and reproduction signals as noise. To solve this problem, in the"
arrangement of Fig. 235, the magnetic head 901 is separated from
10 the optical head portion 902 by a predetermined adequate distance
or more. Fig. 237 shows that the level of magnetic flux which leaks
from the optical head portion 902 is equal to about 20 gauss or less
in a magnetic recording region separated from the central axis of
the optical head portion 902 by a radial distance of 10 mm or more.
15 It has been confirmed that the leak magnetic flux from the optical
head portion 902 is prevented from adversely affecting the |
magnetic head 901 when the level of the leak magnetic flux is equal
to about 20 gauss or less.
DESCRIPTION OF THE TWENTY-EIGHTH PREFERRED
20 EMBODIMENT
With reference to Fig. 238, lead screws 921a and 921b
connected to each other have spiral grooves or threads respectively.
The lead screws 921a and 921b may be integral with each other,
being composed of a common sl;xaft. The lead screw 921a serves for

25 an optical head side. The lead screw 921b serves for a mangetic

head side. A gear 923a is fixed to the lead screws 921a and 921b. A



controlling the optical head 1004. A magnetic recordi ng and reproduci ng
devi ce 1007 operates for the recording and reproduction of information via
t he magnetic head 1005. An optical 20 head control device 1008 functions
to control an optical pickup and a |ocating device (a positioning device)
1009 which carries the optical pickup and té]ﬁ magneti c head 1006. In the
case where the locating device 1009 has a1l gér dc notor, the optical head
control device 1008 is provided with a scale for making the | ocating device
2 5 1009 stationary at a predeterm ned position and detecting the distance
of novenent t hetransmission gdanO23idriscmioomtedl arha ratatablenshaft of2ddeedredi um
A di sk positional infornation detector 1010 extracts absolute_tine

i nf ormation fromotee 9f4.a Gearsr 923 and §23cjaxegoppeetrd tpeach otlagi-oduci ng

devi ce 1006. The absolute tine information indicates the@géol ute tinme from

the start of rdRetaden ffitheHapsmission geay I transmitied 4o, s 888Eti on
unit. A conposi section 1011 inel ude optical ratl ,ce
and a magnetic %%ﬁ ‘Bﬁfﬁ’fté So%@?‘%@nd?'ﬁgg&n‘f\c‘%%gﬁgﬁg%g%f%ﬁ%%gg@%e
feeds a co n ' ; ?laﬁl(ﬁﬂﬂ{ I ' . ty§ ad
control demed%%%ﬁ%{gtggﬁr?an %H o the o%?iﬂ@gﬁgﬁg}d&gg%t?gkfﬂsli%gr%éi\ffege
1008 and the | omdftidi] &edimevddaSsupsort! memBan9bacioreRindAPetit herhigo. ! ed
to access and follow a target track on the nagnetic record and reproduction
surface 1002. AA huib23 @xedetold) khaficbfatspindie neotor 960 sepfes be champeai ¢
record and reproduction surface 1002. 1 5 In the case where the

optical head 10Gtordingduediim82 tooratate dheflagtar he CD- ROM recor di ng

surface, the optical .
During the reproduction of information from an optical

10 recording region of the recording medium 982, and during the
recording and reproduction of information into and from a magnetic
recording region of the recording medium 982, an optical head 902
and the magnetic head 904 are moved by the feed motor 984. The
directions of the spiral grooves or threads on the lead screws 92 lal

15 and 921b may be opposite to each other, equalizing the directions of
relative movements. |

DESCRIPTION OF THE TWENTY-NINTH PREFERRED
EMBODIMENT
With reference to Fig. 239, a transmission gear 928 is

20 mounted on a shaft of a feed motor 984. A lead screw 926a serves
to feed an optical head 902. A feed gear 926b is mounted on the
lead screw 926a. A lead screw 927a serves to feed a magnetic head.
A feed gear 927b is mounted on the lead screw 927a.

As shown in Fig. 240, a ciutch mechanism 940 includes a

25 solenoid 940a, a gear elevator 940b, an elevating gear 940c,

intermediate gears 940d and 940e, a support member 940f, and a



reproduci ng device 1006 recovers the tracking error signal and the focusing
error signal fromthe Signal read out by the optical head 1004. A‘tracking
control signal generator 1080 converts the 2 0 tracking error signal into
a control signal for enabling the optical head and the | ocating device to
follow the data i nformati on on the CD-RONIrSB%Lding surface. H gh-frequency
conponents of the control signal are fed t© > optical head, while

| ow f requency conponents thereof are fed via a |low pass filter 1081 to the
| ocating 25 device 1009. The optical head 1004 and the | ocating device
1009 cooper at e giide gaodtveoOdOg for fhe blewating gean S4dicor Minel guide groeveD-
-267- ROMrecording surface. Thus, the optical head 1004 and the | ocating
devi ce 1009 enaB#0gtiseprasided dnt thesuppone membendfl4Qin ThenretadiozpofRdine

recordi ng surfafce. In the case where_thg opt.ical head is required to nove
to an arbitrary moterR 984 ds dransmitied 49 ﬂlegﬁ%{%r‘h‘ﬁ %%gﬁé@adgleput s a
drive command djrectly,.to the ating, devjce so t.hat cating,device
is noved to theu%mq%é?% EB%F h%@ .S%_gh@ﬁﬁ}/ﬁ 93?1%1?6%@?0%?? 588?’%‘? r}_ﬁ‘

medi um i ncl gdesa o) éecaﬁ ?ﬁé%%%ﬁbﬁ”ofsﬂ{ef 25 }qutjorggg4t he magnetic
record and reproduction surface - The recordr ng medium has a program 1
0 area 1021 and a r@Atky Aha lazaat(??r@mbq%ae&qm&v&&%l. &I@&feﬁra%gﬂ on
the CD-ROM recording surface.” The read-in area 1022 stores a table of
contents (TOC i géax Gai0cos) raiBedl oA AticaguRie grdd®rl 940gf iritet eigagdmendz0 i n
the program area 1021 contains a program area track in which a recorded

absol ute tinme iwithgthe inberinddfite egeams. 940 and 6404028 ddditionyeipect i ¢

record and reproduction surface at a position corresponding to the position
of the first intermediate gear 940d moves into mesh with the gear 927b so that

)l

10 the lead screw 927 is rotated in accordance with the rotation of the
feed motor 984. When the gear elevator 940b is pulled by the
solenoid 940a, the elevating gear 940c is lowered along the guide
grove 940g out of .engagement with the intermediate gears 940e
and 940d so that the rotation of the feed motor 984 will not be

15 transmitted to the lead screw 927a.

The clutch mechanism 940 may be prbvided in the opticél
head side or each of the magnetic head side and the optical head
side.

During movement of the optical head 902, the magnetic head

20 moving mechanism is disconnecfed from the feed motor 984 by the
clutch 940 so that the load on the feed motor 984 is reduced.

DESCRIPTION OF THE THIRTIETH PREFERRED EMBODIMENT

With reference to.Fig. 241, a spindle motor 960 functions to
rotate a recording medium 982.. A guide shaft 961 extends in

25 parallel with a lead screw 983. An optical head carriaige 962 serves
to support and move an optical head portion 902. The optical head



optical track 1020 indicates the starting point of a track containing a
track O position in tracks which can be subjected to recording and
reproduci ng processes. Thus, the track starting point 1023 is 2 0
approximately at the back side of the end portion of the table-
correspondi ng TOC regi on on the opti cal rﬁg&$guction surface (the CD or
CD- ROM recordi ng surface). The recording It m of Fig. 246 has a di aneter
of 12 cmor 8 cm In a conventional CD or CD-ROM an inner side is defined
as 2 5 an optical track starting point. To provide the conpatibility with

the conventi onedrrii}e 962 caRMnovE dlengtticesalleshift o6he Amu'rggbrt -2 68
|

- reproduction side is used as a reference in the recording umof this
i nvention in vinembeér 1888 for antragstic headi 900r1s cormhe@edets anlinkei ty
conditions. Thus, it is preferable that the starting point of the magnetic
record and repmss¢hamiism 964clanidsis rotabkablesabomt & shafo@65%i de as shown in
Fig. 246. The recordi ng and reproduci ng apparatus is preferably designed to
be capabl e of handl With yeference top Fign géaoﬁdmggnﬂtm Ineaghhavingsdevice
recordi ng gedi For this design of the apparatus, it _is preferable that
the startifg p% {cPrespends Q.4 iragngtic, ¢azrageeplbete ds @n wptidali s in

whot her & meaiitRd aiGyie, DA Se; Brive on ol Biethnloms BEZAa8. 69 ( he
e e BB ipclS. R e SHEIE A BB b R A
the type of tHRedomfYtor "IAGAVE BdMroAES 971" eohtrd1l SHE ALGY! nl ViR BERE
970 and the drive on/off mechanisms 967 and 969. A magnetic
10  head drive control signal 972 relates to the drive on/off mechanism
967. An optical head drive control signal 973 relates to the drive
on/off mechanism 969. A drive control signal 974 relates to the
head drive device 970.
DESCRIPTION OF THE THIRTY-FIRST PREFERRED EMBODIMENT

15 With reference to Fig. 243, a coupling magnet 975
corresponds to a drive on/off mechanism. The coupling magnet
975 may be replaced by an electromagnetic clutch or a ratchet
mechanism. A guide mechanism 976 serves to guide movements of
an optical head carﬁage 977 and a sliding mechanism 978. The

20 guide mechanism 976 may be composed of a guide shaft 961 such as
previously described.

According to the arrangement of Fig. .243, during movement
of an optical head portion, the magnetic head moving mechanism is
disconnected from the drive de\-rice (the feed motor) by the

25 coupling magnet 975 so that the load on the drive device is

reduced.



In the case where data is required to be recorded and reproduced into and
froma target track which can be arbitrarily selected, the nagnetic head
control device 101 1 is notified of the 2 O position of the target track.
The position of the target track is represented by a track nunber. As shown
in Fig. 246, N (N is equal to a positive ig%gger) tracks which can be

subj ected to recording and reproduci ng pr €s are arranged fromthe
track starting point to an outer part of the nediumat a given track pitch
The 25 nmagnetic head control device 1011 cal cul ates the radi al distance
between the track st DRSORIPPION GRITHIE FHN¥REY-SEEOND' PREFIERRED 269-
previ ousl y-known track prtch and the previouslTy-known position of the track
starting point. The magnetic head conEMBOIRIMBNTO11 converts the

cal cul ated radial distance into the absolute tinme fromthe recorded data
starting point on tkg.C2AREHows ar Head posifiening apparatuis aegordirigdto tay

whi ch occurs during the reproduction on the optical reproduction surface is
nmeasur ed from thistyseeond esbadimtintgohthist inveltion. aWith mefereaxer tal Rignear
velocity ig used_in the calculation of the absolute tinme (that is, in the
conver si on¥ nt 44Pn A eptiaal repradyctivpesusigest 100 heexrlusivelyifosevi ce 1011

conpares 10 the absolute tine of the target track with the current
absol ute time f‘?R)‘?ﬂqs %@%@%ﬂ%ﬁiﬁ%&@m P’B@Me%e&?ﬁéglg §ucrﬂ%c%uﬁ ent

It f th .cal_h T tic h t devi 11
Cai cul at es. t el FpCoRt and frPREhitm Sisachd 4 48 FORBELBRRen ¢ he
t bsolute t} | ' 4L d
reprosent i ng  REEnstE LR oF HRARH I8 M BIROM recolind BGETHLCS
the magnetic headit 0 A2 sBitdle fibtor 1003 serves to rotate the recording
10 medium. An optical head 1004 reads out information from the CD-

ROM recording surface 1001. A magnetic head 1006 records and
reproduces information into and from the magnetic record and
reproduction surface 1002. An optical reproducing device 1006
recovers a tracking error signal, a focusing error signal, and data
156 jnfonnaﬁon from the signal read out by the optical head 1004. The
tracking error signal 'and the focusing error signal are used for
controlling the optical head 1004. A magnetic recording and
reproducing device 1007 operates for the recording and
reproduction of information via the magnetic head 1005. An optical
20 head control device 1008 functions to control an optical pickup and
a locating device (a positioning device) 1009 which carries the
optical pickup and the magnetic head 1006. In the case where the
locating device 1009 has a linear dc motor, the optical head control
device 1008 is provid.ed with a -scale for making the locating device
25 1009 stationary at a predetermined position and detecting the

distance of movement thereof in a radial direction of the recording



corresponding to the target track in response to the command fromthe
magneti c head control device 1011. Wth respect to a conventional CD or
CD-ROM the linear 2 0 velocity which occurs during reproduction varies
froml1l.2 mMSto 1.4 mS. Thus, an error tends to occur in the locating
process if access to a target track is exec#é%d in mere response to the
absolute tinme fromthe 0-second absol ute ti on the optical reproduction
surface. Such a problemis renoved as follows. In the case where 2 5 the
recording nmediumis inserted into the apparatus, the linear velocity which
occurs during trnediwm.odudiskpositionabinfosmatien dete@fdd- 10pOi extiracts
reproduction side is neasured fromthe data reading interval, and

coef ficients ofahsugetimednéormationdram the datanndormatiomeepraduetdby ned
I n accordance with thegflal cul ated linear velocity. Wen access to a target

track on the nmififePPHCl reRERANGNg dewgei 1O (Hae rhsplnte dimadnfesmiagion
Lo provent tne DIGHEREE BPoalIB SRR e IR taRn? Sctiind SathuBialy & oy
L . . A . t
okt ng._ded) cac pRed SEERATRCARE, ShvMted e, AmEBHRE doktooner ¢
head respectiveloi1 liichités §a56pti¢d] héad l@;ﬁt‘iﬁgﬁ rdeﬁ%%ﬁgﬁélfetic head

above-nentioned error renovi Ng process. ase ere ocatl ng

devi ce 1009 i naipstetirgg devicel Thenppiacalahdallasperatiint detive firidechi ng a
position in the radial direction of the recording nedium the nmagnetic head

my be 1 5 nowemmarpiodchenaptical headr gantrol atevide 10081 (They magdeticance
' nformation. head control device outputs commands to the optical head control
10 device 1008 and the locating device 1009 when the magnetic head
1005 is controlled to access and follow a target track on the
magnetic record and reproduction surface 1002. An index device
1012 detects one fevolution of the magnetic record and
reproduction surface 1002.

15 In the case where the optical head 1004 reproduces the
information from the CD-ROM recording surface, the optical |
reproducing device 1006 recovers the tracking error signal and the
focusing error signal from the signal read out by the optical head
1004. A tracking control signal generator 1080 converts the

20 tracking error signal into a control signal for enabling the optical
head and the locating device to follow the data information on the
CD-ROM recording surface. High-frequency components of the
control signal are fed to the optical head, while low-frequency
components thereof are fed via é low pass filter 1081 to the locating

25 device 1009. The optical head 1004 and the locating device 1009

cooperate with each other to follow the data information on the CD-



In the case where the magnetic head is required to follow the target track,
the magneti c head control device 1011 uses a kick command circuit 1082 to
enabl e the magnetic head to 2 0 approximately follow the target track.
Wien the magnetic head control device 1011 confirnms that the magnetic head
has reached the target track by referring to the absolute tinme information
obt ai ned via the optical head, the magnet i-@2héad control device 1011 sets
the optical head into a state in which the optical head is 2 5 controlled
to follow data on the CD-ROM recording surface. In addition, the nagnetic

head control dROMeretdtdirs sbwface? Thus? the o EQPB@F.HH@@& G@ovenent

by one track pitch at an index position per ohe revolution of the recording

medi um I n thdocasingvdevice 100 thable thedreprbtiticiorP dE KR! thibtasdtidon P by
one track at an index position each tine thé recording mediumrotates by

one 5 round ifrom thgi CD-REOM tdvordingisurfade. Mincidie easewhete theldjsticar get
track, the magnetic head renmains in the target track at an accuracy of 1.6

[err] since bdaeadis nequiead ¢o mave docan lerbitrary gositiar, dhe apticakHead t he
| ocating device 1009. The track pitch of the magnetic tracks is chosen so
that an of - t reReaging ieyice) ogitputs ja drive command ¢iroctlytetontise Jocatingnt
adverse affectjon. The tra(r:ﬁeqitch of .the magnetic¢ tracks is preferably

equal to 20- 3FI§AFE 1SRRG peating.device is eved dor thegrbitsary pesitionhe
magneti c recordi ng gurface i.s e e for addin rsonal ~data and
correcting the data‘&%ﬁ" W&Bt?éal%j‘féc%rrﬁpﬂ %?‘Hféﬁ?‘n} ipcludes jthe;optigak e
where the tra | hC tragks Is set. to a value which all ows
a medi um ecce(r\#téPfil ébp@t@’}‘ éwTﬁbgd%gsﬁbq magaetic record and

reproduction surface 1002. The recording medium has a program

10 area 1021 and a read-in area 1022. The program area 1021 stores
data on the CD-ROM recording surface. The read-in area 1022
stores a table of contents (TOC information) in the program area
1021. A first track 1020 in the program area 1021 contains a
program area track in which a recorded absolute time is equal to O

15 second. A portion 1023 of the magnetic record and reproduction
surface at a position corresponding to the position of the first
optical track 1020 indicates the starting point of a track containing
a track O position in tracks which can be subjecfed to recording and
reproducing processes. Thus, the track starting point 1023 is

20 approximately at the back side of the end portion of the table-
corresponding TOC region on the optical reproduction surface (the
CD or CD-ROM recording surface). The recording medium of Fig.
246 has a diameter of 12 cm or 8 cm.

In a conventional CD or Ci)-ROM, an inner side is defined as
| 25 an optical track starting point. To provide the compatibility with
the conventional CD or CD-ROM, it is preferable that the optical



[err] or nore, servo operation of the optical head 1004 such as tracking
operation or focusing operation is suspended, and it is unnecessary for the
optical head to perform backward track junp by 2 0 one track at an index
position each tine the recording mediumrotates by one round in a region

near the absolute tine corresponding to th?ségrget track. During the

magneti c recordi ng and reproduction, the si nsi on of the servo operation

of the optical head reduces el ectromagnetic noise which interferes with 25
t he magnetic recordi ng and reproduction. DESCRI PTION OF THE THI RTY- THI RD
PREFERRED - 2eprodnetbn\siE 15 ysed 4 ahreferendech the siecooding megianat ofs
according to a thirty-third enbodi ment of this invention which is simlar
to the head poditds dRvemtiapa wiews of mediywm Antringic-ponditions, smedmasi ¢ head 5

1005 is in a position gt a netic,record and reproduction surface side

whi ch is point _f‘g'-‘)?ﬁﬁglfl afo ’g'I‘PHFheT  tif &% Ri'\efe&pﬁbg‘btthéﬁlthﬁmpmm

respect to a sp e s _design.is to prevent.the netic

head 1005 fr om%fgﬁiﬁgr%%rgé%épgééﬁdf égpe?%?@%i{ar‘% ?? gﬁ’othgfeﬁ%‘? from

the opticalshegdniPQiqdys élﬁb\irﬁeian%. Jmginetic recordi ng and reproduction.
trac

In Fig. 248, the starting polnt of k containing track O on the

magnetic record and mre@m@mgwrrégﬁ@d@@m aﬁﬁaﬁﬁtdsoisapﬁeﬁkabgn of a
track containing an absolute trnme of second in a programarea as in the

arrangement of deségnéd rtbybe eapabld of haardling bwth. tHe 12hemcpscondigge data is
required to be nrlggi%rl%egng nt?'le 8-cm recording medium. For this design of the |
apparatus, it is preferable that the starting point of the magnetic
10 record and reproduction track is in the medium inner side as
shown in Fig. 246. Information representing whether a medium is
of the 12-cm type or the 8-cm type is recorded in the magnetic
recording surface or the optical recording surface of the medium.
When this information is read out, the head locating device can
15 detect the type of the recording medium by referring to the readout
information. |
In the case where data is required to be recorded and
reproduced into and from a target track which can be arbitrarily
selected, the mégnetic head control device 1011 is notified of the
20 position of the target track. The position of the target track is
represented by a track number. As shown in Fig. 246, N (N is equal
to a positive integer) tracks which can be subjected to recording
and reproducing processes are arranged from the track starting
point to an outer part of the me'dium at a given track pitch. The
25 magnetic head control device 1011 calculates the radial distance

between the track starting point and the target track from the



reproduced into and froma target track selected arbitrary, the optical
head 1004 is |located at a position containing an absolute tine of 0 second
in the program area. Positional information which 2 0 occurs at that tine
is menorized by using a scale for detecting a position in a radial
direction of the recording nedium This scale is previously prepared in a
| ocati ng device (a positioning device) 10086 % nce the positional error
(shift or offset) in the radial direction between the magnetic head 1005
and the optical head 25 1004 is previously known, it is possible to

deternine an apFEbuSly-RRYWE fiadi ﬁﬁﬂﬂl Lo Hh @ Hridviduis Jﬂqgﬁfp#)ﬁgiﬁ@'l'f(ﬁz

novenment of -273- the magnetic head 1005 to"the starting pornt o

track contai nithe trakk séarting tguintasFhehmagnetic HeadaddrstrobAevi€93 051

required to nove fromthe track starting point to an mth track, a

cal cul ati on i scapiwarts dhet ¢alcdiatednradiay distarice hetonthe ebsolliteadirhe ool d be
noved in the radial direction by using a previously-known track pitch.

Next, the |indine 1eeardiedydata skarting point o the CDHROMtiecarding surtfateé.on
surface sigde i miasured fromthe interval at which the data is read out,
and the ne surﬁ&elmrvﬁlé’lcyb’l which qerayrsi during theweprpdnctionwomthee

di stance and the.ti,ne. A desjred 1.0 distance of novenment in the radial
direction is @%@Pfi n sugface ik measuned from theintgaval pbyenent

I nward nove f the,optical h by using.the absoJute tinme fromthe
<(1Iat a starti ng%%é@#gchwefgaf%c%?aggleoﬁwgralm¥ nip vgeddaethane
| ocati ng devi ' he, t et track b
referri gg to '?%é% utogqﬁe@%ﬁwgéﬂﬁgd@fﬁ%cﬁ g’{mﬁgco” ﬂrﬁ’_rﬂn%ﬂ%o The |
posi tional i niflgPHit@ ]t 2 Makhetiaeed ot 8dvite? 18115 compares

10 the absolute time of the target track with the current absolute time

from the data starting point which corresponds to the current
position of the optical head. The magnetic head control device
1011 calculates the radial distance corresponding to the difference
between the two absolute times, and feeds the locating device 1009

15 with a command repreéentin_g the calculated radial distance. The
locating device 1009 moves the magnetic head to a position
corresponding to the_ target track in response to the command from
the magnetic head control device 1011,

‘With respect to a conventional CD or CD-ROM, the linear

20 veloqity which occurs during reproduction varies from 1.2 m/S to
1.4 m/S. Thus, an error tends to occur in the locating process if
access to a target track is executed in mere response to the absolute
time from the O-second absolute time on the optical reproduction
surface. Such a problem is rem-ox'red as follows. In the case where

25 the recording medium is inserted into the apparatus, the linear

velocity which occurs during the reproduction of data from the



~used in approximte access to the target track. A further description wll
now be given with reference to Fig. 248. In the case where data is required
to be recorded and 2 0 reproduced into and froma target track which can
be arbitrarily selected, the nagnetic head control device 1011 is notified
of the position of the target track. The pqgsifion of the target track is
represented by a track nunber. As shown im4 Q- 246, N (N i's equal to a
positive integer) tracks which can be subjected to recording 25 and
reproduci ng processes are arranged fromthe track starting point to an

outer part of éﬁﬁcﬁﬁé%gfﬁ@ﬁcﬁoﬁisdﬁé iis! ffe4stirk@ rom' fhe dat‘azzéadii‘gnet I c
- ween t

head control device 1011 cal cul ates the radial distance bet e track
starting poi ntirgesvaleridicoeffi¢ients of e tbgvérstyh BiSthe @iduihde fisto Phéch
and the previously-known position of the track starting point. The nagnetic
head control ddwie areGddtesminedviar aecohdaned ceithtidre caltwlated dineme | nto
the absolute tine fromthe recorded data starting point on the CD ROM
recordi ng sur feglecityheWhemeccessdad targetdrack or the 0hagneticasesfacbds
absolute tine of the target track with the current absolute tine fromthe
data startPng Eﬁﬂ‘ﬁfe%a%%f{?@rdrmst?@uﬂﬁ@fcﬂﬁ appagatus usesothe he 1 0

optical head. The magnetic fJead control devjce 1011 cal cul ates the radi al
di stance corr e%b%ﬁ?@“t@qfﬁﬁl%tﬁfié'r the head positionconfgolfepravent the |

ond 1920 11 AaGARLRSE 94 ShelBRl bhiy” SO TR A RO e o
sccess 1, SREHORRY AR b rLapbhe bo i bERGHLEDN S ARCTRBlY, 10,

includes a |ins&sarate locating devices may be provided for the optical head and

10 the magnetic head respectively. In this case, it is unnecessary to
execute the above-mentioned error removing process.

In the case where the locating device 1009 includes a linear
dc motor and has a scale for detecting a position in the radial
direction of the recording medium, the magnetic head may be

15 moved to approximately a target track by referring to distance
information. |

In the case where the magnetic head is required to follow the
target track, the magnetic head control device 1011 uses a kick
command circuit 1082 to enable the magnetic head to

20 approximately follow the target track. When the magnetic head
control device 1011 confirms that the magnetic head has reached
the target track by referring to the absolute time information
obtained via the optical head, the magnetic head control device
1011 s¢ts the optical head into -a state in which the optical head is

25 controlled to follow data on the CD-ROM recording surface. In
addition, the magnetic head control device 1011 outputs a



dc notor and has a scale for detecting a position in the radial direction
of the recording nedium the nmagnetic head is noved to approxinmately a
target track by referring to distance infornmation of 2 0 the track
starting point. In the case where the nagnetic head is required to foll ow
the target track, the magnetic head controjzg.yjce 1011 uses a kick commmand
circuit 1082 to enable the magnetic head to gproxinately follow the target
track. When the magnetic head 25 control device 1011 confirns that the
magneti ¢ head has reached the target track by referring to the absolute
time infornati ccommandsof-batkward anevement bypene dAracke pdich aé amdndexc head
control device 1011 sets the optical head into a_state in which the optical

hggd i s cont r ol pesition per|an¢ sevalusien ak thpreeprdingomediymy.yingtlae qase

ition, th tic h trol_device, 1031 5 f

o e rone e Ber SR AR SR TR B g SRR
| uti f th ' ' la_th . '

bor for . backwears Ssy HAsTESH SHkn, thule e 28CortifE kR BP kbR Es 15 O

t he recordiRg | L0 ' Oéﬁgﬁ ; | S568 I

tinme corresgon%ﬁ@éht%gkgg}rgge%%rétrac lL.lrﬂft: %gh rerg!d.gg?l C h%%??%?rg?ns ﬁt
the target tracask, 3Heataghet¥ éad rémhers in theciirpet brddle atrgnecearaepnd
and the optical head are carried on the | ocating device 1009. In the case
wher e the trackofpl 8 pmofsinte bobly rthiei magnaticshead satd the aptidalehedd a@real | ows
a medi um eccentricity of several hundreds of 1 5 [err] or nore, servo
operation of theamjrd em theddcating deviee 4909 adihientraskepitichonf dhef ocusi ng

ti b ded
operation may r%asglﬁse%ecntreacks is chosen so that an off-track of about 1.6 pm will

10 not provide a significant adverse affection. The track pitch of the
magnetic traéks is preferably equal to 20-30 pm or more. In this
case, the recording capacity of the magnetic recording surface is
adequate for adding personal data and correcting the data on the
optical recording surface.

156 In the case where the track pitch of the magnetic tracks is set
to a value which allows a medium eccentricity of several hundréds of
pm or more, servo operation of the optical head 1004 such as
tracking operation or focusing operation is suspended, and it is
unnecessary for the optical head to perform backward track jump by

20 one track at an index position each time the recording medium
rotates by one round in a region near the absolute time
corresponding to the target track'. During the magnetic recording
and reproduction, the suspension of the servo operation of the
optical head reduces electromaénetic noise which interferes with

25 the magnetic recording and reproduction.

DESCRIPTION OF THE THIRTY-THIRD PREFERRED



DESCRI PTI ON OF THE THI RTY- FOURTH PREFERRED EMBODI MENT Fig. 249 shows a head
positioning apparatus according to a 2 O thirty-fourth enbodi nent of this

i nvention which is simlar to the head positioning apparatus of Fig. 245
except for design changes indicated hereinafter The -head positioning
apparatus of Fig. 249 includes an optical 2 1014 having a drive
mechani sm for finely noving an objective Ié% I'n a radial direction of a
recording 25 nmedium The drive mechanismincludes a drive circuit 1015.
The head positioning apparatus of Fig. 249 also includes a magnetic head
-276- control device 1013. The nmagnet gpMBeOIMENTOl device 1013 detects a
drive current by the drive circuit 10I5, and finely noves a |ocating device

1009 in response toFige248tstesws adhesd positioning apparatas ddeerdisg toen of
the objective lens at around the center of a 5 drive range. In Fig. 249,

the starting pthirty<hiad temab&dimentiofi thds tinwehtionowhibh isagimilar toettoe d and
reproduction surface corresponds to a position of a track containing an
absolute tine bead pesibnmlng apmﬂamfal"@ 245 except that angamtm%
thirty-second enbodi ment. Fig. 250(a) shows conditions of the
optical he& 13995 is m.acposﬁéore@ttem@gncm rsspe@tande rcpmdegﬁgnasmfancrey
coi nci des Wth{fgﬁd enter of the drive r ng 250é hows conltlo

of the optical Si&¥highyis Roigt-eymme evi miﬁi éﬁf‘f PP

250(6), the opi00d WillaFesnest fh Vga{g@gem@& 3aI6, o desnenoifi 2‘?" "o
laser 1041, thg oDl eCHhY mhgletitKiéad AU Ui bditig adversely affected by a
magnetic field genere.ted from the optical head 1004 during the
10 magnetic recording and reproduction.
In Fig. 248, the starting point of a track containing track O on
the magnetic record and reproduction surface corresponds to a
position of a track containing an absolute time of O second in a
program area as in the arrangement of the thirty-second
15 embodiment. |
In the case where data is required to be recorded and
reproduced into and from a target track selected arbitrary, the
optical head 1004 is located at a poSition containing an absolute
time of O second in the program area. Positional information which
20 o_ccurs at that time is memorized by using a scale for detecting a
position in a radial direction of the recording medium. This scale is
previouely prepared in a locating device (a positioning device) 1009.
Since the positional error (shift or offset) in the radial
direction between the magnetie.head 1005 and the optical head
25 1004 is previously known, it is possible to determine an amount of

movement of the locating device 1009 which causes movement of



| ens support nechani sns 1043, 1044, 1045, and 1046. In the case where data
Is required to be recorded and reproduced into and froma target track

whi ch can be arbitrarily 20 selected, the magnetic head control device
1013 is notified of the position of the target track. The position of the
target track is represented by a track nunbe;. As shown in Fig. 246, N (N
Is equal to a positive integer) tracks whi@h/ 8an be subj ected to recording
and reproduci ng processes are arranged fromthe track starting 2 5 point to
an outer part of the nediumat a given track pitch. The nagnetic head

control devi ceti® ¥Bagakticl Bé&d 1005 tadi sfﬁﬂiri?zﬁint of 3hé tiieen the

track starting point and the target track fromthe previously-known track
pitch and the pomtaining\trickvO [Iastlié¢ easefwhbre thaakaghetic H8ad01005 ikhe
magneti c head control device 1013 converts the cal cul ated radial distance
i nto the absol reguiredeto’ nmwwesfromh dhectraicikestatting point toarpm+th tradi)ea
CD- ROM recordi ng surface. The linear velocity which occurs during the

repr oduction o adpni @agiwapeﬁﬂnmnimﬁnwhi@ thesnangeticoheade

i nterval of readi nﬂ%%ut the data, and the nmeasured linear velocity is used

in the cal cul a8RBHIbPE MOVELsH the radial diregtionsby jusingea paavisusiprknewneen
135t 0 oL ange B ghe, SR, the ! vl SYIER e oL g ©°
cboolute L1 (hAMt Depdahdoba AR At i EheEld SRRER: Sndlim o
o ooy A e U e SRR AR SHASE
representing ijn the conversion between the distance and the time. A desired
10 distance of movement in the radial direction is converted into a
target absolute time for backward movement (inward movement) of
the optical head by using the absolute time from the data starting
point which is recorded on the CD-ROM recording surface. The
locating device locates the magnetic head at the target track by
15 referring to the absolute time on the CD-ROM recording medium.
The positional information containing the above-mentioned scale is
used in approximate access to the target track.
A further description will now be given with reference to Fig.
248. In the case where data is required to be recorded and
20 reproduced into and from a target track which can be arbitrarily
selected, the magnetic head control device 1011 is notified of the
position of the target track. The position of the target track is
represented by a track number. As shown in Fig. 246, N (N is equal
to a positive integer) tracks which can be subjected to recording
25 and reproducing processes are arranged from the track starting

point to an outer part of the medium at a given track pitch. The



the cal cul ated radial distance. As a result, the magnetic head is -enabl ed
to access the target track. In the case where the | ocating device 1009
includes a linear 2 0 dc notor and has a scale for detecting a position in
the radial direction of the recording nmedium the nagnetic head may be
noved to approximtely a target track by referring to distance information.
In the case of an optical head having a ne@thrsm for fi nely 2 5 noving an
objective lens in a radial direction of a recording nmedium an error tends
to occur in the position of a |ocating device. -278 - The magnetic head
control devi Cembghe Wﬁ A L Qusly
descri bed, the nagnéftf?\éﬁeaagegontro <?;Iée\?"|dcl<ca)‘lr fakgngg?%??éol;adc}ré \#gégdé?(?éjent by
the drive cir chetwdé theatidcki SRIrinOpemt ad! ttbf% | '
response to the detected 5 drive cur rgnt to c(:ioﬁtf?ol #gﬁ%ggfﬁbgﬁ%gét he

obj ecti ve | ensprvienslyritnioen ¢eatlepitdh andl the pmmsli%wgosiﬁwidf
1015 generates a drive current for adjusting the position of the objective
lens in the rdiieatrattk starting gointe The ondgngticeHead cotitrel deviceo 0 xh!
head accesges a target_position 1 0 on the recording nedium the magnetic
head contrel &OR ¢he ealcudated radial idistange info the abisojuter tin® from
converter. It (s now gssuned that the objective lens is significantly

of fset fromt ecé?ﬁ%%e@f fke siarting maigt o the WR-ROM record iy surfaee.

drive current ,generated by, the drive circuif 1015 has a | evel which nmatches
wWth 15 the fofe énagnsﬁcolafeﬁtwr PE%’I@V&&EQM femparesntheabseolyte time

head control Qi it At SwithCild Cakd% SBYbRste A Hom the data
starting point which corresponds to the -current position of the

-

10 optical head. The magnetic head control device 1011 calculates the
radial distance corresponding to the difference between the two
absolute times, and feeds the locating device 1009 with a command
representing the calculated radial distance. The locating device
1009 of Fig. 248 executes access in a direction opposite to the

15  direction of access by the locating device of Fig. 245.

In the case where the locating device 1009 includes a linear
dc motor and has a scale for detecting a position in the radial
direction of the recording medium, the magnetic head is moved to
approximately a target track by referring to distance information of

20 the track starting point.

In the case where the magnetic head is required to follow the
target track, the magnetic head control device 1011 uses a kick
command circuit 1082 to enable the magnetic head to
approximately follow the target ;r_rack. When the magnetic head

| 25 control device 1011 confirms that the magnetic head has reached
the target track by referring to the absolute time information



command of fine notion which enables the |evel of the drive current to
decrease to around zero. As the magnetic head control device 1013 noves the
| ocati ng device 1009, the objective lens falls 20 into the aligned
conditions of Fig. 250(a). It should be noted that, as shown in Fig. 249,
the |l ocating device 1009 and the opti cal 92%45;014 conpose an optical head
control system The nmagnetic head 1005 is di'rectly connected to the

| ocating device 1009. Therefore, the nagnetic head 1005 is |ocated at a
position corresgonding to 2 5 the position at which the objective lens is
| ocated. |n thebtaisedwis the lopticaddmad; theathagneatinybeaddcontrpbideyice he

-279- target track, the magneti.c_head-control device 1013 uses a_kick

command ci r cui 801dssetsoths,aptical heagddghiata stafean whigh pRiical head isow
the t tt K. h tic head |, devi 013 fi t hat
the magneti ¢ nesatRlied b SlaFsTtmcon 3Rs CEPRCM Siptrifd B the. T
bsolute ti ' At | ] | | tic head
control _devi ce o, e ABLALAE A cbREIeVIE, IR putBRSROTE 1 C IE00)

head is com robbffinbfd! ﬁie gg&k%}& rﬁBvéﬁ%n@'%IsR%fﬁﬁerc%i@&u St 4R GRdek"

addi tion, the nmagnetic control device I013 outputs a 1 0 commuand of
backward novenpokition Pee éneGEvehitioh of the revdedirdsédiinpeln ¢he case
revolution of the recording medium In the case where the optical head
per f or ms backwsitrerer ek opticpl headnperformk baclamard deaclpgunip dry enehracke
the recording mediumrotates by one round in a region near the absolute
time correspondt @ indexpositigrieachstime the rechedimgymedivnn satatesnly g n

the target track at, an accuracy of 1.6 Lerr si nce both tgie magn tic head
and the opticaFowRddnyadegion mnear the absolute time corresponding t6 the target

10 traék, the magnetic head remains in the target track at an accuracy
of 1.6 um since both the magnetic head and the optical head are
carried on the locating device 1009.

In the case where the track pitch of the magnetic tracks is set
to a value which allows a medium eccentricity of several hundreds of

15 um or more, servo operation of the optical head 1004 such as
tracking operation or focusing operation may be suspended. |

DESCRIPTION OF THE THIRTY-FOURTH PREFERRED
EMBODIMENT
Fig. 249 shows a head positioning apparatus according to a

20 thirty-fourth embodiment of this invention which is similar to the
head positioning apparatus of Fig. 245 except for design changes
indicated hereinafter. The head positioning apparatus of Fig. 249
includes an optical head 1014 having a drive mechanism for finely
moving an objective lens in a ra.dial direction of a recording

25 medium. The drive mechanism includes a drive circuit 1015. The

head positioning apparatus of Fig. 249 also includes a magnetic head



carried on the |ocating device 1009. Accordingly, even in the case of an
optical head having a drive nechanismfor finely noving an objective |Iens
in aradial direction 2 0 of a recording nedium the magnetic head can be
accurately located at a position on the magnetic recording side of the
medium I n addition, the recording capacit¥ %g t he magnetic recording
surface is adequate for addi ng personal d& £ 8nd correcting the data on the
optical recording surface. 2 5 In the case where the track pitch of
the magnetic tracks is set to a value which allows a nmedium eccentricity of
about one hun@oefirol de¢ic®0101%. MHe lnagﬂéﬁ@ Ke5d ddrtfoP et a@1iFal head

1004 such as tracking operation or focuSing operation is suspended, and it

i s unnecessar yietects hedspe iciafrehedy tlve deiveocirchit 1025] driddinélynmdvesone
track at an index position each tinme the recording nmediumrotates by one 5

round i n a redocatingadevice h069!im eespomse dorduspdetectgd: drivieecuiarert tor ack.
During the magnetic recordi ng and reproduction, the suspension of the servo
operation of tcentspk thelpdsition rafdihe objgciive lengattdrouns thewenier of a

interferes. wth the magnetic recording and reproduction. 10 DESCRI PTI ON OF
THE TH RTYR FI AriyerergirEaD Elg@ARethe starting pojptwf a tragly copdainipg ng

apparatus according to a thirty-fifth eabodiment 8f IS inyention which is
sirmlar to th HERQ oo e dnpielisietard g Teppodursion epfatthar o |
235 T ecor aichbrmARY £0PeSls B o bk Sontiinl s ARt e pr e
distance of the BhiShi a Sréghadh dr2a®loh i S Hgefisnt of the thirty-second

embodiment.

10 Fig. 250(a) shows conditions of the optical head 1014 in
which the center of the objective lens substantially coincides with
the center of the drive range. Fig. 250(b) shows conditions of the
optical head 1014 in which the objective lens is significantly offset
from the center of the drive range. As shown in Figs. 250(a) and

15 250(b), the optical head 1014 includes a housing 1040, a
semiconductor laser 1041, the objective lens 1042, and objective-
lens support mechanisms 1043, 1044, 1045, and 1046.
In the case where data is required to be recorded and
reproduced into and from a target track Whjch can be arbitrarily

20 selected, the magnetic head control device 1013 is notified of the
position of the target track. The position of the target track is
represented by a track number. As shown in Fig. 246, N (N is equal
to a positive integer) tracks which can be subjected to recording
and reproducing processes are ;';lrranged from the track starting

25 point to an outer part of the medium at a given track pitch. The

magnetic head control device 1013 calculates the radial distance



of fset distance is varied in accordance with the intensity of a nagnetic
field which leaks fromthe optical head 1014. This offset configuration
prevents nagnetic recording and reproduction from2 0 being adversely
affected by the magnetic field and el ectromagneti c noi se caused by the
optical head 1014. It should be noted that . optical head 1014 has a
magnetic circuit containing a nmagnet. As S “in Fig. 247, the starting
point of a track containing track O on the magnetic record and reproduction
surface 2 5 corresponds to a position in a program area 1021 on the
optical reprodpetwedsn thefraek Staetingplint ahd fite Rargét BACKNRoRYME | C

-281 - record and reproduction surface exists at a position which is

out war dl y of f spreviouslyakneah itrack gitdin aldCthe gevivuslyeknoivrt position of
reproduction surface by about 10 mmor less. In the case where the magnetic
head 1051 is rthguitrack stating point. t The rmagneticgheadi controbelevi¢cet01® | ens
Is centered approximtely at the drive range thereof in the positional
control of theCORNprés ithenealgulated ragliad slistanceniptior the fabsolats tirne fromar dl y

of fset fromt optic aad 1014, the tine djfference on the optical
repr oduct i Bn g&"’f ‘o1 aty Stacting poing om ghe GPaROMorecordingsruace. of
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the case calculation of the absolute time (that is, in the conversion between

10 the distance and the absolute time). The magnetic head control
device 1013 compares the absolute time of the target track with the
current absolute time from the data starting point which
corresponds to the current position of the optical head. The
magnetic head 'control device 1011 calculates the radial distance

15 corresponding to the difference between the two absolute times,
and feeds the locating device 1009 with a command representing
the calculated radial distance. As a result, the magnetic head is
enabled to access the target track.

In the case where the locating device 1009 includes a linear

20 dc motor and has a scale for detecting a position in the radial
direction of the recording medium, the magnetic head may be
moved to approximately a target track by referring to distance
information. '

In the case of an optical h;ead having a mechanism for finely
- 25 moving an objective lens in a radial direction of a recording

medium, an error tends to occur in the position of a locating device.



where the magnetic head 1051 is required to nove by 1 mm the difference in
absolute tine between the current optical head position and a position 1-mm
renote fromthe current optical head 20 position is calculated, and the

| ocating device is fed with a command responsive to the cal cul ated absol ute
time difference. As a result, the magnetic head 1051 is enabled to access
the target track. In the case where the nmaché8i-c head is required to foll ow
the 2 5 target track, a track junping process is used as in the apparatus

of Fig. 249 so that the magnetic head remains in the target track at an

- 282 - accur acThef mhghdtf¢ Head Bohfol Cd&RcERD £3 Iieves Aok cOidpdh Lte! Rt

magnetic tracks is set to a value which allows a nmediumeccentricity of

about several SuoHr®9erddr. As Qlesceibed) thie ﬁﬁ%ﬁmd bedheadtrbl 14
may be suspended. 5 DESCRI PTI 8{1 OF T&é THI RTY- SI XTH PREFERRED ENMBODI MENT

Fig. 252 showsdevivealiOip8sdetents ey dajveacatrentaby did dgivieocizctilt 100551 achd)
enbodi nent of this invention. Wth reference to Fig. 252, an opti cal
reproducti on sfinelranoees thedogating deviee 16pOckucresponsertoctiveditectech CD
or CD-ROM recording surface. A1 0 magnetic record and reproduction surface
1002 is foPreddpyecurgmndttoccontrol thei pesition pbihemhiective lensralvaroumddi ng
medi um 1001. A _spindle tor, 1003 serves to rotate the recording nmedium An
optical head 1 cFE&%Fsggl?c driveovang8-on fromthe CD- ROM recording surface
1001. A mmgnetic he 1 uces i nfor ' i nto and

05 records 15 reproqu tio
fromthe magnetic retGr@¥RLT oh@ggigﬁ??&ﬁ?gaeg?@@z‘?uﬂeﬁ‘gﬁ‘{l agigRidng; ng
device 1033 . the position of the objective lens in the radial direction of the

recording medium. After the optical head accesses a target position
10 on the recording medium, thé magnetic head control device 1013
detects the drive current by using an A/D converter. It is now
assumed that the objective lens is significantly offset from the
center of the drive range as shown in Fig. 250(b), the drive current -
generated by the drive circuit 1015 has a level which matches with
15 the force of an objective-lens support mechanism. The magnetic
head control device 1013 feeds the locating device 1009 with a
command of fine motion which enables the level of the drive
current to decrease to around zero. As the magnetic head control
device 1013 moves the locating device 1009, the objective lens falls
20 into the aligned conditions of Fig. 250(a). It should be noted that, as
shown in Fig. 249, the locating device 1009 and the optical head
1014 compose an optical head control system. The magnetic head
1005 is directly connected to the locating device 1009. Therefore,
the magnetic head 1005 is loca-ted at a position corresponding to
25 the position at which the objective lens is located.

In the case where the magnetic head is required to follow the



recovers a tracking error signal and a focusing error signal froma signal
read out by the optical head 1004. The tracking error signal and the
focusing error signal are used for controlling the optical 20 head 1004.
In addition, the signal processing device 1033 recovers data information
fromthe signal read out by the optical head 1004. Both the optical head
(optical pickup) and the nagnetic head ar e2d&ried on a locati ng device (a
posi tioning device) 1009. A head control device 1034 functions to control
the |l ocating device 1009 25 and the optical pickup. In the case where the

I ocating devi %r%@@@rat&lé thé Eﬁﬁ‘%ﬁet@é HEddPeontitl! devite PIOYS Geskst aSkfdle for
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maki ng t he | ocati ng device 1009 stationary-at a predeterm ned

position and deeaidnd difcuiti F082 a6 enabRYEie Mhaghetietedd to radi al
direction of the recording nedium An index device 1012 detects one

revol uti on of dpproxinrately folbowrttheatatgee track.ctWhers thé anaghe6iz. headAn R/ W
devi ce 1031 serves to feed the magnetic head 1005 with a current for
recordi ng and coagretideviag 168 confloms that the\magneticlbead dnas reasbedons

to anplify_a reproduced signal fromthe nmagnetic head 1005. A PLL circuit
1032 di gi t9zedhs targebitrack iy sefersingstethe ahaqlute dimer Bormationw devi ce

cont ol 5.t he. HRIAGH A DcOBHCAIREARe B mAgReticnERd SORUONITECRa 2 | <
reaut e {0, b9 4P e Y SR RS ek X Sl IR A gkl Hdegt il "
e post {1 on Sonkried 5 b b S L CPBRE Bhe e SR K,
addition, the magnetic head control device 1013 outputs a
10 command of backward movement by one track pitch at an index
position per one revolution of the recording medium. In the case
where the optical head performs backward track jump by one track
at an index position each. time the recording medium rotates by one
round in a region near the absolute time corresponding to the target
15 track, the magnetic head remains in the target track at an accuracy
of 1.6 um since both the magnetic head and the optical head are
carried on the locating device 1009.
Accordingly, even in the case of an optical head having a drive
mechanism for finely moving an objective lens in a radial direction
20 of a recording medium, the magnetic head can be accurately located
at a position on thé magnetic recording side of the medium. In
addition, the recording capacity of the magnetic recording surface
is adequate for adding personal data and correcting the data on the
optical recording surface. .
25 In the case where the track pitch of the magnetic tracks is set

to a value which allows a medium eccentricity of about one hundred



positive integer) tracks which can be subjected to recordi ng and

repr oduci ng processes are arranged fromthe track starting point to an
outer part of the mediumat a given track pitch. The head 20 control
device 1034 cal cul ates the radial distance between the track starting point
and the target track fromthe previ ously-k_né) track pitch and the

previ ousl y-known position of the track star g point. The head control
device 1034 converts the cal cul ated radial distance into the absolute tine
fromthe recorded data starting 2 5 point on the CD-ROM recording surface.
The head cont r of Weviseeva @peratiopaefethe bptizal deardk 100desuéh taw tizkgag track
with the -284- current absolute tinme fromthe data starting point which
corresponds to QRfEFaENY R fogasing eperatiomis spspendedeand ithis woadcessamol

devi 1034 calul. at h digl dist di to the diff

et veen the twdohiiDs oRacE) s Tg peolfcbaclevard teaek MMgm b oee tmokat b
d ' .cal di al di,st .. The | ting devi

1009 moves ¢ he TRoRIEr NGRS ife B Rocthig Reéainim crorgies Bhenenr g

t K i ; . ks 034,

Rotat on Coptr o e, i 2L PERRCHE! R CORRINES e ok ALl ARG, ¥ angrte

1033 extracts rteacki ODugnig the thAfAEmB teBrafmaberaRiddiiitidsPigsuced
signal. A frequency divider 1037 ggnerat es sync | nforrratdlig!n fromthe

extracted rot atSuspension roftthenservbeopgratiorm bf thet opticaloh é28 feddicek0
rotation. The rotation of the spindle motor 1003 is controlled in response
to the sync i nfedeetEpmagnaiic noise whiche interferesewitméhe melgneitiay bet ween
the optical head angd the recordi ng medi umcan be constant. During the
recordi ng proc&€sording and reproduction.

10 DESCRIPTIQN OF THE THIRTY-FIFTH PREFERRED EMBODIMENT

Fig. 251 shows a head 'positioning apparatus according to a
 thirty-fifth embodiment of this invention which is similar to the
head positioning apparatus of Fig. 249 except that a magnetic head
1051 is located at a position offset in a radial direction of a
15 recording médium from a position opposing an optical head 1014.
The distance of the offset is equal to about 10 mm or less. The
offset distanée is varied in accordance with the intensity of a
magnetic field which leaks from the optical head 1014. This offset
configuration prevents magnetic recording and reproduction from
20 Dbeing adversely affected by the magnetic field and electromagnetic
| noise caused by the optical head 1014. It should be noted that the
optical head 1014 has a magnetic circuit containing a magnet.
As shown in Fig. 247, the starting point of a track containing
track O on the magnetic record‘and reproduction surface
25 corresponds to a position in a program area 1021 on the optical

reproduction surface. The track starting point on the magnetic



by the magnetic head, a reference signal or a sync signal for nmagnetically
witing data is generated on the basis of a sync signal derived fromthe
optical reproduced signal by the frequency divider 20 1037. During the
w.iting process by the magnetic head, since a strong nmagnetic field is
generated by the magnetic head, it is unnegféigry to suspend focusing and
tracki ng operation of the optical head 1004 S a result, it is possible to
prevent rotation jitter or eccentric rotation which would be caused by a
gap between 2 5 the recording nediumand the notor rotational shaft.

Accordi ng to t hecordkandrepioditctioy Siaface ¥xists Ritod | pissition wiicH!ig mot or
wth a -285- frequency generator (FG for rotation control. Thus, this

desi gn i s advaoutwardly offsebftom!a readdnocaréan(a TOC area) enctlze wptidadt | on
code for magnetic recording contains clock conponents, clock information
can be 5 extrreprathiction surfaeebycabept dOuman arilpssl . I n the case of an FM
recordi ng system clock information can be directly extracted from a :
bi -1 evel form (a di &ntthe casmwlaer%thﬁgnegn@ticelpméml dpgriesguired tohe case
of an MFM recordi ng systemor, a 2-7 recor ing syste cl ock inforpation can
be extract & b?cF?gilt nbecé’rgimgéPEFh‘i‘%‘mﬁl% ?J%’tﬁ{eg'?réﬁ‘ 1 figRteged o

e P ORHEe S Sh a0, AF b A S E el I chChob Rt oA
{rack on e TRG0ShhgnEH RERY 1451 O RE ol SEUBCAN OB R, BESfbrarty
T e O Ty A O RO QUURE AR o5t et
reproduction surface which corresponds to the distance of
10 movement of the magnetic head 1051‘ differs from the time
difference corresponding .to the distance of movement of the optical
head. Accordingly, in the calculation of the distance of movement of
the magnetic head to enable access to a target track, the distance at
the optical head position which corresponds to the required
15 distance of movement of the magnetic head is converted into the
-time difference for the optical head. For example, in the case
where the magnetic head 1051 is required to move by 1 mm, the
difference in absolute time between the current optical head
position and a position 1-mm remote from the current optical head
20 position is calculated, and the locating device is fed with a
command responsive to the calculated absolute time difference. As
a result, the magnetic head 1051 is enabled to access the target
track. ' _
In the case where the maénetic head is réquired to follow the
25 target track, a track jumping process is used aé in the apparatus of
| Fig. 249 so that the magnetic head remains in the target track at an



magneti c track, focusing and tracking operation of the optical head 1004 is
suspended and a switch 1036 is changed. As a result of the change of the
switch 1036, clock information or rotation 2 0 information derived froma
magnetic-track reproduced signal is transmtted to the notor control device
1035. The notor control device 1035 conpar ‘l?eé ference clock information
corresponding to the rotational speed and t IFock i nformation derived
fromthe magnetic-track reproduced signal, and feeds back the difference 2
5 between the former clock information and the latter clock information to
the spindl e notgectragPBENb [iMe N9ttAki Qikeolvhee the tradk pfELGE gagot Or . 1N
a nodi fied arrangenent, a capacitor is charged by a constgnt current in
response to themsgnetic tfacks ik settorarealinn wiichvallows AlNme dRANCESCeritr Gy
reproduced signal, and the voltage 5 across the capacitor is conpared w'th
a reference vol oﬁgboum rsevepaihnHungireds ofgime sered apepationsof the toptidalvhéad a
rot ati onal speed error. Rotation control is executed in response to the
rotational speelOdfrmay besuaperdesi arrangement can be applied to the case

where the It L.n orrratlon|ntoamagnet|ctrack|s10based on the
FM r ecor di \If]\g RIFF Ky AT "!JL::!.‘ B ] P FE RRTI o slh-"? DIMENT

repr oduci ng appar at with | sk- shaped
P g app Uf‘i %Séj ?xows a hea positior?ing apparatus according to a

thirty-sixth embodiment of this invention. With reference to Fig.
252, an optical reproduction sﬁrface 1001 exclusively for
reproduction corresponds to a CD or CD-ROM recording surface. A
10 magnetic record and reproduction surface 1002 is formed by a
magnetic film applied or bonded to the CD-ROM recording medium
1001. A spindle motor 1003 serves to rotate the recording
medium. An optical head 1004 reads out information from the CD-
ROM recording surface 1001. A magnetic head 1005 records and
15 reproduces information into and from the magnetic record and
reproduction surface 1002. A signal processing device 1033
recovers a tracking error signal and a focusing error signal from a
signal read out by the optical head 1004. The tracking error signal
and the focusing error signal are used for controlling the optical
20 head 1004. In addition, the sighal processing device 1033 recovers
data information from the signal read out by the optical head 1004.
Both the optical head (optical pickup) and the magnetic head are
carried on a locating device (a positioning device) 1009. A head
control device 1034 functions t;) control the locating device 1009
25 and the optical pickup. In the case where the locating device 1009

has a linear dc motor, there is provided a scale for making the



recordi ng medi um whi ch includes a transparent substrate, and an opti cal
recording 5 | ayer and a nagnetic recording |layer fornmed at one side of the
transparent substrate, the apparatus conprising: a |light source for
emtting light; an optical head for applying the Iight to the optical
recording layer fromthe |ight source via %Qﬁ transparent substrate, for
focusing the light on the optical 10 recor &'Iayer, and for reproducing
informati on fromthe optical recording |ayer; and a nmagnetic head, |ocated
at the magnetic recording |layer side of the recording nedium-  for recording
| nformation °”16é‘£%ﬂg i€ 1009 'sthfBnhay %t &'predetedntned pasitionrandn from
cordi ng 15

the magnetic re ayer; wher ei n 't he magneti c head has a head

gap equal to oijeges@hs’thd disthnel 6f Movwiteataheeeof e 2Adidledirkrtiondof
wherein the magnetic head includes a slider portion having a flat region

paral lel to a whgneédordinganeidngmsumdadek déwcecbdl2idetectsiione 20 2. A
recordi ng and reproduci ng apparatus for use with a di sk-shaped_ recordi ng

medi um whi ch i revoheton dfr thes magmetic vecorditand aeprodustoncsurfaseol 80Rg
| ayer and a magnetic recording |ayer forned at one side Qf the trﬁans_ggrent
substrate, §he ApRAWE devieenbOB1iserves tpjigrd tha magnefic gad 1003 with.a

19 Feb 1997 288 - I cal head f | yi he |i

opt i cal r ebor diovgreay do REGRTANE FPGMCRIOGUEIng IR emBatom < ihe R/W
bstrate, f f [ t he |i.ght th tical di | d.s
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I ted at i de of t | ' | | f wh

{he opti cal hoBaEBepscarad 1005 TAditgCRy R AT, pigfiass s fabeteo vhere

reproduced signal outputted from the R/W device 1031, and

10 establishes synchronization. A motor control device 1035 contrbls
the rotation of the spindle motor 1003.

In the case where data is required to be recorded and
reproduced into and from a target track which can be arbitrarily
selected, the head control device 1034 is notified of the position of

15 the target track. The position of the target track is. represented by
a track number. In the recording medium, N (N is equal to a
positive integer) tracks which can be subjected to recording and
reproducing processes are arranged from the track starting point to
an outer part of the medium at a given track pitch. The head

20 control device 1034 calculates the radial distance between the track
starting point and the target track from the previously-known track
pitch and the previously-known position of the track starting point.
The head control device 1034 converts the calculated radial
distance into the absolute time'from the recorded data starting

25 point on the CD-ROM recording surface. The head control device

. 1034 compares the absolute time of the target track with the



magneti c recording |layer or reproducing information fromthe magnetic
recordi ng | ayer; an optical head noving neans for noving the optical head
so as to focus the light on an optical track on the optical recording |ayer
whi ch has specified 10 address information; and a nagnetic head novi ng
means for noving the magnetic head to a magnetic track on the magnetic
recording | ayer in accordance with said nov28¢+he optical head by the
optical head noving nmeans, the magnetic track being | ocated at
substantially a back side of the optical track having the specified address

15 information.c&rentéﬁsggﬁ%jﬁgmnr%gg%i#%ﬁggﬁgﬁfw kpuse with a

di sk-shaped recordrng ne h 1 nc substrate, and an

optical recor di&&résgy&id%&e thd BAPRIACpbSIRITE of thledyStichAP hdhd. AT Bedidde

of the transparent Z0 substrate, the apparatus conprising: a |light source
for emtting |icghitroRdeditie $0B4healtilatesafine Yadial Hesthinget correspondii o
recording layer fromthe light source via the transparent substrate, for

f ocusi ng the | ithet differeheedpétwedn the dwb apsohyts times, and feedsothei ng

i nformation fromthe optical recording |ayer; 25 a magneti c head,

| ocat ed at & sildeatihgt devicecb9d9 nyitiedi comopaund i tepresentingetheé @adotlatiedr e
the optical head is | ocated, for recording information on_the Substitute
sheet - 289 - wadirk distancer dThg losatingdevieer HOQ9i mgvesfthermagnetie igade
magneti c recorglli(ﬂ%l ayer to generate a nﬁgneti oduced, signal ; a

detecting mean ted RASIHENePEESRANEME AP, rieig‘éger?aﬁ'_ﬁﬁki@ reppense 49
signal fromth ogél cal %Plgggbﬂgp—gﬁﬁhﬁﬁd a ngi Sd%vfcaen(.\l?)lgtll.ng means for

generating a n

Rotation control is executed as follows. The signal processing
10 device 1033 extracts rotation control information from the optical
reproduced signal. A frequency divider 1037 generates sync
information from the extracted rotation information. _The sync
infofmation corresponds to rotation. The rotation of the spindle
motor 1003 is controlled in response to the sync information so
15 that the relative linear velocity between the optical head and the
recording medium can be constant. During the recording process
by the magnetic. head, a reference signai or a sync signal for
magnetically writing data is generated on the basis of a sync signal
derived from the optical reproduced signal by the frequency divider
20 1037. During the writing process by the magnetic head, since a
strong magnetic field is generated by the magnetic head, it is
unnecessary to suspend focusing and tracking operation of the
optical head 1004. As a result, it is possible to prevent rotation
- jitter or eccentric rotation whicﬁ would be caused by a gap between
25 the recording medium and the motor rotational shaft. According to

this design, it is unnecessary to provide the spindle motor with a



an inversion of the noise detected by the detecting neans, and for adding
the noi se cancel signal and the nagnetic reproduced signal. 4. A
recordi ng and reproduci ng apparatus for a di sk-shaped recording 10 nmedi um
conprising a disk-shaped recording surface; a plurality of concentric
recordi ng tracks extending on the recording surface and storing digital
data; dividing the recording tracks into Ww2i8ba sectors al ong a
circunferential direction, the data sectors extending in approxinmtely
equal angul ar ranges, wherein Wdenotes a predeterm ned integer equal to

one or nore; digdf Fﬁgﬂm ﬁwﬂ%qp bAHBIN TRURS this Aadl al
di rection, V\heFl:a@i(ﬂi ea hggPEt er zongog. as rggor I ng tracks, \I}%es?%i n N
denotes a predgdehmitagébudiegsst.equal to two or nore and R denotes a

predeterm ned i nteger equal to one or nore; an identifier region provided

in each of the datalaegtrecérdivg sﬂmfwhe:e aaimbdadlaltiori code fbxtmagendtiv s,
and a data region provided in each of the data sectors for storing user

data; 20 wher erecerdiagacontainsi dpckapemiponeritsa dacle infomation eamabe
sector in first one of the zones is greater by Mbyte or bytes than a data
recordi ng dapackizaateddfram a magnsticoreprathicedssignal. | n the waseont agf Fvhe

zones which extends_immediately_inward of said first one of the zones,

wher ei n M denofeeordipgeaystem glack infoymationgan Peo firegtlyrsitragted from
"Pbo and 11 om eHBk-1iel Tarmy (el Tormisoh & fagietid seprodaced spdal ¢ 5
(011 (e el W GO B0 K0T, BB
Commnds. o dat SUgE IftEiS6h ¢40 be' Ekbiptrdd Y, fufidfifle 2 BRivalitetth @

I's variabley at qigit 56 firth) 8f a®ndfneti@Peproduced signal into a PLL circuit.
This fact is used in this embodiment.

Immediately after the magnetic track is located at the target
track on the magnetic surface, the optical pickup (the optical head)
remains active so that the control of the rotation of the recording

15 medium in response to the information reproduced from the optical
surface is maintained. When information is reproduced from the
magnetic track, focusing and tracking operation of the optical head
1004 is suspended and a switch 1036 is changed. As a result of the
change of the switch 1036, clock information or rotation

20 information derived from a magnetic-track reproduced signal is
transmitted to the motor control device 1035. The motor control
device 1035 compares reference clock information corresponding
to the rotational speed and the clock information derived from the
magnetic-track reproduced sign.al, and feeds back the difference

25 Dbetween the former clock information and the latter clock

information to the spindle motor to control the rotation of the



a capacity of a data sector in an innernost zone of the zones is defined as
equal to Y bytes. 5. A recording and reproduci ng apparatus for a

di sk-shaped recordi ng 10 nedi um conprising a di sk-shaped recordi ng surface;
a plurality of concentric recording tracks extending on the recording
surface and storing digital data; dividing Hjé recording tracks into Wdata
sectors along a circunferential directi on,‘2 “data sectors extending in
approxi mately equal angul ar ranges, wherein Wdenotes a predeterm ned

i nteger equal to one or nore; dividing the recording 15 surface into N
zones along a éﬁmfﬂk glgteglion, wherein each of the N zones has R recording
tracks, wherein N denotes a predeterm ned integer equal to two or nore and
R denotes a predet emrgnafbdifiedsaradgenlerity sooapacitopis chargeddy iaf i er
region provided in each of the data sectors for identifying said each of
the data sect openstantt eusidt iregespopsotodie periede bf elock dnfermationt or s
for storing user data; 20 wherein a data recording capacity of a data

regi on of a daflerivedtfvom & fmagneticrérack mprme@g isignabaard e vobags or
bytes than a data recording capacity of a _data region of a flata sector in
second onebof aexossotee capacitorxisceemparedwithepyrefarence ¥pltagey 1irst one
of the zones, wherein M denotes a predetergLned integgé ual _to,.one,or

more: the appa®@iT@SPOBMAIREdpry given rotatignal speed to ] ng Lgtational
reproducing data ipto and fromthe recqrdi ng nmedi § tyt gsheet
- 291- FReEdicTEar RORHQRL §0 @fss%ml@a A resB F‘%ﬂ?g‘é | ock
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controlling a
10 based on the FM recording system.
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notor control circuit conprising neans for determning a rotational speed
of a zone n of the zones to be equal to [err], wherein a capacity of a data
sector in an innernost zone of the zones is defined as equal to Y bytes,
and n 10 denotes order nunbers of the zones and n=l for the innernost zone.
6. - A recording and reproduci ng appar at usséﬁ? a di sk-shaped recording

medi um conpri si ng a di sk-shaped recordi ng ace; —apturati-ty—oef—-«
concentric recording tracks extending on the recordi surface and storin
digital data; 15 dividing the recording tracks into mﬂ ,H imlmm ong a
ci rcunferenti alwHATCES ICIAIMED #8f a sect oks extend|

equal angul ar ranges, erern enotes a predeterm ned |nt eger equal to
one or nore; dividing the recording surface into N zones along a radi al
direction, wherein each of the N zones has R recording tracks, wherein N
denot es a pr eddt er midneecondingemd geproducingrappanatus usd Witheaalisk-a
predeterm ned i nteger equal to one or nore; an identifier region provided
in each of theshapgdseencsding snediun: which dneludes actrasisparent subsizater s:

and a data region provided in each of t he (ﬁta sectors for storjing user

data; wher & n angaR eRUsAbregpreing ,ayyr@gn Bﬁp%ﬂiﬁgd&fmrsector

in first one o e,zones i S e 0 t.e han a d

recordi ng capagq e@fataoﬁﬁtsédg@?gbﬁ %ﬁy’ﬁp Eﬁgb§g‘ét8r qg‘ u§ne of

t he zones which i medi ately inward of said first one of t he zones,
Fsﬁléﬁsf’i%

wherein M deno et erm ned i nt eger Substitute sheet 19 February

1997 - 292 - equal Olf"il QLrfR Br . éﬁﬁt@g gﬂltng medi um further conprising
S&i®

one side provided w Fscordi ng s and anot her side provided

with an optical r eCthbE‘élcﬁl‘He%ﬂefoﬁ Qﬁ grﬂieuﬁgﬁﬂ%rﬂ?é optical NR¥erifig

recordi ng and reproducihg data into a mthe recording 5 nmedi um
10 layer from the light source via the transparent substrate, for

focusing the light on the optical recording layer, and for
reproducing information from the optical recording layer;
a magnetic head for recording information on the magnetic
recording layer or reproducing info'rmaﬁon from the magnetic
15 recording layer;
an optical head moving means for moving the optical head by a
movement amount so as to focus the light on an optical track on the
optical recording layer which has specified address information; and
a magnetic head moving means for moving the magnetic head
20 to a specified magnetic track on the magnetic recording layer by

referring to the movement amount of the optical head.

2. A recording and reproducing apparatus for use with a disk-
shaped recording medium which includes a transparent substrate,
25 and an optical recording layer and a magnetic recording layer

formed at one side of the transparent substrate, the apparatus
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a recording circuit for feeding a record signal to the head; a clock
generating circuit for feeding the recording circuit with a

constant -frequency cl ock signal which commands a data witing speed; an
optical head for reproducing a signal fromthe optical recording surface;

10 a notor for rotating the recording ggfgtun and a notor control
circuit for controlling a rotational speed” he notor, the notor control
circuit conprising neans for controlling a rotation oF_Fﬁé“‘Ecurdrﬁg—ﬁedpum

in response to the si gnal reproduced by the optical

recording and r&jh ?Q, apparatus for a.recording rred cu Uﬂ"fﬂ'ﬂt
portion for optica rep oduction or optical record and r

second portion for t SonfseOfst ansittingr tion, the apparatus

conpri sing: an optlcal ead for executing optical reproduction or optical

record and reproductangptiéal head €o yirng thedidlatr tetheudbptigalhnegoestding
record and reproduction; one or nore drive sources; and neans for noving
the optical heddyendrametinntight isoureadiartheetamsparent suibstoate, dormor e
drive sources; wherein the nmagnetic head is separat ed froma center of the
optical head byfognsing thedighben the eptical regerding laver. @nst foes t he
magneti c record and reproduction Substitute sheet 19 February 1997 -
293 - 8. The r:epéeflmcgaggénéoﬁr@gp@au@pﬁ@ thepaptical rsﬁoelid.gﬂ?erm@. n the

movi ng neans conprises a fi Y L& M3 HELR39| - RA¥@H/ a second
menber separate frorﬁfﬂ%g??{igth‘??ég&?f: f é:l"\?aﬁ‘?f'élridéngéﬁﬁd“dﬂh a

common shaft havi.ng

recording information on the magnetic recording layer or

10 reproducing information from the magnetic recording layer;

wherein the magnetic head has a head gap equal to or greater
1.5 pm and smaller than 200 pm.

than

| - 3. The recording and reproducing apparatus of claim 2, wherein
15 the magnetic head includes a slider portion having a flat region

parallel to a magnetic recording surface of the recording medium.

4. A recording and reproducing apparatus for use with a disk-
shaped recording medium which includes a transparent substrate,
20 and an optical fecording layer and a magnetic recording layer

formed at one side of ﬂae transparent substrate, the apparatus
comprising:

a light source for émitting light;

an optical head for applying the light to the optical recording

25 layef from the light source via the transparent substrafe, for

focusing the light on the optical recording layer, and for
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5 9. The recording and reproduci ng apparatus of claim?7, wherein the
novi ng nmeans conprises first drive nmeans for noving the optical head,
second drive nmeans for noving the magnetic head, the first and second drive
.means bei ng responsive to a conmon drive source, and a clutch provi

bet ween the common 10 drive source and at d{ég@t ong s fad second
drive neans. 10. The recording and repro o] apfrpzsl ‘"‘ mu@mﬁ' ‘
further conprising neans for noving the recordi ng nmedi um ako ace
direction, wherein the noving neans conprises first drive neans for noving
the optical heagppoduéing safiighatibMefronthe 6ptichY redofding bapgti ¢ head,
the first drive means being novable in a radial direction wth respect to a
center of rotation, d heagmetietead)dodatel ay arsiddbé the recordirsg thedinm
direction with respect to a radial direction. 20 11. The recordi ng and
reproduci ng appppusite the dide thedeof witdrer the opticsl yead isdocated afat

di sconnecting neans for enabling the second drive neans either

i ndependent | y atcordingyinformation amdhei magnetic ceeerding ayer or head

posi tioning apparatus for use with a rotatable recordi ng medi um 25 having a
first surfde pepreduging informationafrem ther magnstiqaesarding fayeme

Substitute sheet 19 February.1997 - 294 - erased, and a,second fage
orovi ded wi th wr i t aibOBNEa] headmoving reans. for MEBIG ths PRHcalheassq ¢
tracks, the apparatuys conpri,si,ng;. _an optical, head opposi the first
surface provi ggé%qu%gﬁﬁlféﬁpﬁﬂt@i%tﬁf? ;01 the opie ﬁmrldgnﬁead
opposing the seeond D ¥igs RRHAGE aldrlsd rciSE8RGnl Yy | nf or mati on;

a magnetic head moving means for moving the magnetic head

10 to a magnetic track on the magnetic recording layer in accordance
with said moving the opﬁcal head by the optical head moving
means, the magnetic track being located at substantially a back side
of the optical track having the specified address information.

15 5. A recording and réproducing apparatus for use with a disk-
shaped recording medium which includes a transparent substrate,
and an optical recording layer and a magnetic recording layer
formed at one side of the transparent substrate, the apparatus

~ comprising:
20 a light source for emitting light;
an optical head for applying the light to the optical recording
layer from the light source via the transparent substrate, for
focusing the light on the'opticaJ recording layer, and for
reproducing information from tile optical recording layer;
25 a magnetic head, located at a side of the recording medium

opposite the side thereof where the optical head is located, for

A
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optical reproducing nmeans for reproducing the first data information via
the optical head; magnetic recording and reproduci ng neans for recording

and reproducing 10 the second data information via_the magnetic head;

posi tioning means which carries both the optical hmgmé‘t‘i—c head
for moving the optical head and the nagnetic_ head; ' r ol
means for controlling the optical head to "endBre thgmm”miwaw foll ow
the first data information; 15 i ndex means for detectiingmno ‘Bvol ution
of the recording nmedium neans for, in cases where the magnetic head is
control | ed to BeqeRhli RFBAm4tidh 025 PRE tmbgnielt fessydingdlayerndior mat i on,
controlling the positroning neans in a radiral direction of the recording
medi um i n r espp@sodiieingirfoiftiation from theembgnetic secerdingr dayey toi nt  of
the first data information to a data endi ng point; and 20 nmeans for,

i n cases wher egeherategaemagnetidreprochncedisignalo fol | ow the second data

I nformati on, feeding a | ow range conponent of a relative positional

di ff erence between ahdeteéoting aaeans ;P;ordmtccﬁnganaiamwmphi enfersethe back to
t he positiaoning nmeans and nmoving the optical head in synchrogismwth a

si gnal gen&r at BAgnectie Fepraduced fignal frompthe pptical head: 286. 13, A head

positioning apparatus for use with a rotatable recording.nmedi um hayi ng, a
first surface provi 8ROHH $AREE g&%?%‘“?%?’éﬁﬁﬁ??%ﬁ“ﬁkﬂ&k%%ﬁ% sed,

ot onton RSO SRR ORE GO g el
opt1 oo 150 ORRORALRh A AR ERRE BAE sl 48 b e,

mechani sm f or I’%ﬁ?l%dh@éﬂ’is@gnéﬁe objective lens in a radial direction of the
u

recordi ng medi

10
6. A disk-shapéd recording medium comprising:
- a disk-shaped recording surface;
a plurality of concentric recording tracks extending on the
recording surface and storing digital data;
15 dividing the recording tracks into W data sectors along a

circumferential direction, the data sectors extending in
approximately equal angular ranges, wherein W denotes a
predetermined integer equal to one or more;

dividing the recording surface into N zones along a radial

20 .direction. wherein each of the N zones has R recording tracks,

wherein N denotes a predetermined integer equal to two or more
and R denotes a predetermined integer equal to one or more;

an identifier region provided in each of the data sectors for
identifying said each of the datﬁ sectors; and

25 a data region providéd in each of the data sectors for storing

i

user data;
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a magneti c head opposing the second surface provided with the second data
I nformation; 10 optical reproducing neans for reproducing the first
data information via the optical head; magnetic recaordi ng and reproduci ng
means for recording and reproduci ng the second data information via the

magneti c head; positioning nmeans which carries both.t ' nd
the magnetic 15 head for noving the optica?% ad and mm"ﬁm"”ﬂﬂ@qﬁ
optical head control neans for controlling the optical* headtt onenabl £ t he
optical head to followthe first data information; first positioning

control means for, whef@Pa d&ﬁr&d&e;ﬂg@aﬁha&yftﬁ?&_da&a ér2ldfes! daRa e

positioned with respect to the second ta information, controlling 20 the
posi ti oni ng mesettor indfirstdine oflithecion®s 1f giditer B5OMIbyte BRdbytesi thareaponse
to information of a tinme froma data starting point of the first data

i nformati on t clatadeecoreing capacityt of ardateeregionpofsa idatai sectopihrsécorahns
for, in cases where the optical head has reached a target position,

control ling tHngefitheozomes vhich extenids immediatelyt inwant of saidvfitst bae
hel d appr ogi mately centered at a drive range of the objective lens drive
mechani sm of Hie zopes, aerein Msdenntes anpredeterpyned intieggr gpaalatas of
claim 13, wherein the second positioning control means conprises neans for
nonitoring a Q% &5t™¥Cdriving the objective lens, and neans for setting
an average value of the current of driving the objective |lens at
substantially zero in response to the nonitored current. 5 15. The head

poSI i 0ni N aRpar 2t Yiefl AhAbad rekBRAg uldifudS S E1oR%5 B | AQRkIGr

comprising one side provided with said recording surface, and

10 another side provided with an optical recording surface.

8. The disk-shaped recording medium of claim 6, wherein W is

equal to one.

i5 9. A recording and reproducing apparatus for a disk-shaped
recording medium comprising a diSk-shaped recording surface; a
plurality of concentric recording tracks extending on the recording
surface and storing digital data; dividing the recording tracks into W
data sectors along a circumferential direction, the data sectors

20 extending in approximately equal angular ranges, wherein W
denotes a predetermined integer equal to one or more; dividing the
recording surface into N zones along a radial direction, wherein
each of the N zones has R recording tracks, wherein N denotes a
predetermined integer equal to -two or more and R denotes a

25 predetermined integer equal to one or more; an identifier region

provided in each of the data sectors for identifying said each of the
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control neans conprises neans for detecting a position of- the objective
| ens, and controlling the positioning neans in response to the detected
position of the objective lens so that the objective lens will be held
approximately centered at the 10 drive range of the objective Tens drive

mechani sm 16. A recordi ng and reproduci ng&ﬁ par at.u

recordi ng medi um havi ng concentric tracks,” &pri Sii nE!I,mmmﬂm%ﬂmm@r
reproduci ng data information fromthe concentric tracks on tlbuhe recording
medi um and second neans for, in cases where the first neans reproduces the

data informatigged 15QRtdrae i acahtd 5‘."%‘8?‘ forled 1B 460 dfithe GREA $&ctors

controlling a rotation of the recor diumin response to periodic
i nformation coffraénnthg uderedtal avhefeah i data reeordisigcapavity Iuf 4 idath
means. 20 17. A recording and reproduci ng apparatus for a rotatable
recordi ng nmedi negibavofg datia settosunf irst gne\of dhe zenés it greateri by tMaboyie and
a second surface, the apparatus conprising: first neans for recording data
i nf or mati on i nop byttes thanemdata recavdingoeaparcity 6f acdatalregionedf ardatand
Substitute sheet 19 February 1997 - 297 - second neans for, in cases where
the first Seanseetgrokysecondiene afrthe renes whichs extends dounediatelyacks on
the recordi ng nediu controlling a _rotation of the recoyding mediumin
response to peFF‘UG?&]qfrﬁ%ﬂnﬁfﬁtoﬂg%(ﬂft&Wﬁv wherelmM é{fmthi%f ormation
provi ded on the_second surfg_gtg. 5 18. oﬁA recordi ng an roduci ng

28 1%

apparatus for Br¢deiermyned, T squalfiq.pne or more; €3 paratus

comprising: :
a head for recording and reproducing data into and from the
10 recording medium;
| a motor for rotating the recording niedium at a constant
rotational speed;
a recording circuit for feeding a record signal to the head; and
| a clock generating circuit for -feeding the recording circuit
15 with a clock signal which commands a data writing speed;
wherein the' clock generating éircuit is variable at a resolution
of M/Y, énd a capacity of a data sector in an innermost zone of the

zones is defined as equal to Y bytes.

20 10. A recording and reproducing apparatus for a disk-shaped
recording medium comprising a disk-shaped recording surface; a
plurality of concentric recording tracks extending on the recording
surface and storing digitél data; dividing the recording tracks into W
data sectors along a circumfereﬁtial direction, the data sectors

25 extending in approximately equal angular ranges, wherein W

denotes a predetermined integer equal to one or more; dividing the
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having a first surface provided with concentric tracks and a second
surface, the apparatus conprising: :first neans for recording data
information into the concentric tracks on the 10 recordi ng nedi um and
second neans for, in cases where the first means records the data———

information into the concentric tracks on %(I‘be recordi ' '

periodi c information contained in'inerasab Ut a |m{["’mmﬂ#myjum'd on
t he second surface as a reference for recording thé datacin into
t he concentric tracks 15 on the recording nmedium 19. The recording and

reproduci ng aﬁ%b?&ﬂgg SurfAce MAP N $6RES dlohea Tadalddireativon; oWheréies a
trollin

not or for con the recording nedium a frequency generator provided

in connection gadh dfft‘henNT@éne@@ﬂﬂmo&dm%&mdﬁewmamwdedm% i st
means reproduces the data information fromthe concentric tracks on the

recor di ng nedipradetenminedi ingeger egatal do oo tdremareocandny dedotes an
response to periodic information generated in the frequency generator.
-298- the appapredetermipedsintggenrequali toapnicear mppeisangidentifier segionf ace
provided with the first data information; a nggnefic head opposing th
second surPaceprrddedda oneh of thendate S6RECK im%sﬂg éﬁgg@&thﬂ} the
opti oal hoad; aGnEEFIOTB B FEIaR DIVISHS o Phihe AeRuEHe oty
eproducing (e, SSeRt B2 dLPLIRLRD o haid REcRARE LR o h arn. a
for moving t hereog?ttninco a Qfaatg 3&&0} Qﬁ ﬁﬁasquﬁjté of #8%ones is greater by M byte
| | or bytes than a data recording capacity of a data region of a data
10 sector in second one of the zones Whi;:h extends immediately

inward of said first one of the zones, wherein M denotes a

predetermined integer equal to one or more; the apparatus

comprising:

a head for reéording and reproducing data into and from the

15 recording medium;

a recording circuit fdr feeding a record signal to the head;

a clock generating circuit for feeding the recording circuit
with a constant-frequency clock signal which commands a data
writing speed; |

20 a motor for rotating the recording medium; and

a motor control circuit for controlling a rotational speed of the
motor, the motor control circuit comprising means for determining
a rotational speed of a zone n of the zones to be equal to Y/{Y +
Mx(n-1)}, wherein a.capacity of 'a data sector in an innermost zone

25 of the zones is defined as equal to Y bytes, and n denotes order

numbers of the zones and n=1 for the innermost zone.
[
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optical head control neans for controlling the optical head to enable the
optical head to follow the first data information; index neans for
detecting one revolution of the recording 1 5 nmedium neans for, in cases
where the magnetic head is controlled to be positioned with respect to the
second data information, controlling the po?eélng means_in _a radial
direction of the recordl ng nediumin respon o i nformation of a tine from
a data starting 2 0 point of the first data mforrra'ﬂﬂmmmu"mm FI ng
point; and means for, in cases where the magnetic He "um

foll ow the second data information, feeding a | ow randge €onpon®nts of* a

rel ative positional difference betvveen the first data information and the

opti cal hhead badK- LOA Recqreingiand ﬁgprmht@d : lﬁn%Pmd thg ﬁoheaﬂlsii-smpaghl giad
t _
h:c%gcggggr'i?n?ﬁé%ﬁ &{q?lgu?rgr#%rmﬂa i5ing) 2 %%&Qhﬁﬁﬁ r?e@?zsmgqgch wh
be ergsed, and g’ %iﬁa 3:°fn %g“ﬁf%\thc&ég‘ qﬁ \fﬁ?rg@iltr{go QHV\GF%JGSBF@%g
f
oo oal “head opSUERCPHRA RO BdIA G588 Svidile BROMAIMING WRELS AT "

i nformation, thgaeatdectbrdashg aneirbahifdraitiAbifettivg, tBRsdafsaciisve
mechani sm for fi nel y nmoving the objective lens in a 1 0 radial direction of

the recordi ng mestemding irngpeiroxirhately @gueadiaggulbe raagesd wherent &Vpr ovi ded
with the second data information;
denotes a predetermined integer equal to one or more; dividing the

recording surface into N zones along a radial direction, wherein
10 each of the N zones has R recording tracks, wherein N denotes a
predetermined integer equal to two or more and R denotes a
predetermined integer e(jual to one or more; an identifier region
provided in each of the data sectors for identifying said each of the
data sectors; and a data region provided in each of the data sectors
15 for storing user data; wherein a data recording capacity of a data
region of a data sector in first one of the zones is greater by M-byte
or bytes than a data recording capacity of a data region of a data
sector in second one of the zones which extends immediately
inward of said first ohe of the zones, wherein M denotes a
20 predetermined integer equal to one or more; the recording medium
further comprising one side provided with said recording surface,
and another side provided with an optical recording surface; the
apparatus comprising: '
a head for recording and ;-eproducing data into and from the
25 recording medium;

a recording circuit for feeding a record signal to the head;
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W




optical reproducing nmeans for reproducing the first data information via
the optical head; 1 5 magnetic recording and reproduci ng neans for
recording and reproducing the second data information via the magnetic

head; positioning-neans—which-earries both the optical head and the

magnetic head for noving the optical head and the magnetic head: optical
head control r"ﬂmmn(“ ﬂummlil ng the optR&N-head to 2 0 enable the
optical head tldaEi® e iMst data information; first positioning
control neans for, in cases where the magnetic head is controlled to be

positioned W th respeqbek Opdrksatiifd eiriat-For Teed itBE,régRi}Hiﬂ | diPGuithe

positing neans in a radial~direction of the recording nmediuminh response to
i nformation ofwith?l condtantifeégdefey 2l6dlakigrvl Which comindhds Gsdatat a
information to a data ending point; and -300- second positioning control
means for, in waithsgvdpeed;t he optical head has reached a target position,
controlling the positioning neans so that the objective lens will be held
appr oxi mat el y cent eaedptical bead dor aeprodiicirigoacignal ifvem! the opptical 5
mechani sm _25. The head positing apparatus of claim 24, wherein the second
posi tioni n§ corecosdimgmurfaeepri ses means for nonitoring a current of
driving the objective |ens, and neans,for setting an 1 0 a(ierage val ue of

the current of driv®Agotorfenretating thexecprding tnedium; @3ndero i n response
to the nonitored current. 26.,The ,he osi ti.n ar at us, of .cl ai m, 24,
wher ei n th:a secondu%dgpic?lbﬁpﬁbmgcmf?‘gﬁ ﬁé%@%@ﬂﬁf&e@ﬁ% Ealfﬂ’é%%t g

@ position  potor, the motor control circuit comprising means for controlling a

rotation of the recording medium in response to the signal

10 reprodﬁced by the optical head.

12. The disk-shaped recording medium of claim 6, wherein the
identifier region stores a code indicating a recording capacity of the
related data region.

15 _
13. The disk-shaped i'ecording medium of claim 6, wherein the

data region stores data for error correction.

14. The disk-shaped recording medium of claim 13, wherein the

20 data for error correction is interleaved.

15; The disk-shaped recording medium of claim 14, wherein the
integer M is equal to P multiplied by an integer, and P denotes an
interleaving length. |
25 '
| 16. The disk-shaped recording medium of claim 14, wherein an
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15 of the objective lens,  and controlling the positioning neans in
response to the detected position of the objective |lens so that the

objective lens will be held approximately centered at the drive range of
the objective Ieﬁs—ﬁﬂ—ve——ﬁeeham—&m—ZO 27. A'rotatable recording nmedi um
conprising: a surface:; a second surf%ai a first information track on
the first surface mmw ” "ll "ﬂl tion t @-storing first data

i nf or mati on whi ch and a second information track on

t he second surface, the secon 301 - information track storing witable

and readabl e sgppepRe %léﬁéﬂi bh Gt ittier Yohedof thé iZomesPR aifféferithBom
second information track exists at an inner side of the nedium 5 28. The

recordi ng redi am isterleaving fengthePdinnah heutetr asdrienof the don®s. t he second

i nformation track corresponds to a data starting point of the first data
information. 1 0 29. The recordi ng nedium of claim 27, wherein the starting
point of the second information track is offset outvvardly froma data
starting point 18§ tWhef dislk-shapedi recording sneddom of cdanabbe wheraini the
medi um conpri si ng a first surface; a second surface; a first

i nfor mati oR t rmgsﬁ MH@ ¢qu%lttcsﬁr¢lee@tmgre ﬁramgt ength

18. A recofding and. reproducing apparatus for a recording
medium having a _ﬂrst portion for optical reproduction or optical
record and feproduction, and a second portion for magnetic record
10 and reprodueﬁori, the apparatus comprising:
an optical headi for executing optical reproduction or optical
record and reproduction;
a magnetic head for executing magnetic record and
reproduction; |
15 one or more drive sources; and
means for moﬂng the optical head and the magnetic head in
response to said ene or more drive sources;
wherein the mégnetic head is se'pérated from a center of the
optical head by 10 mm or more when the magnetic head executes

20 the magnetic record and reproduction.

19. The recordihg and reproducing apparatus of claim 18,

wherein the moving means comprises a first member for moving

the optical head, a second men;bef separate from the first member
25 for moving the magnetic head, and a common shaft having spiral

threads for power transmission. M
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information track storing first data informati on which can not be erased; 2
0 a second information track on the second surface, the second
information track storing witable and readabl e second data information;
-and a portion storing peculiar information representing a nedium size and
an anount of the second data information. %%?1 The recordi ng nmedi um of
claim 30, wherein the point storing -302~¥ the peculiar information
coincides with a ' ' the second information track. 32. The
recordi ng medi um ﬁ'm“ ﬁmﬂ'lmu'lmel n the peculiar 5 information is
contained in the ftrst ta refosmation. <33. A rotatable recordi ng medi um
conprising: a first surface; a second surface; 1 0 a first

i nformation tr20k olhéehecbrdivig amd’ reproduvingi apparatius ofiiclaimtY&ck storing
first data information which can not be erased; and at |east two second

i nfor mati on t retbkeseimn the aneving) dneams avamptises sixsindrivefmeantsi for madikg
-storing witable and readable second 1 5 data information. 34. The

recordi ng neditle epticalihexB, seqend drivenmesnso for modngathe magaetic head,
spaced at constggt pitch. 2 35. A recording and reproduci ng appar at us

for a rotaPabltte HES: andysecone Anives MeaRrs Redng 1esPORSIVE to @ FERISIoNy

drive source, and a clutch provided between the common drive

source and at least one of the first and second drive means.

21. The recording and reproducing. apparatus of claim 18, further
10 comprising means for moving the recording medium along a surface
direction, wherein the moving means comprises first drive means
for moving the optical head and second drive means for moving the
magnetic head, the first drive means being movable in a radial
direction with respect to a center of rotation, the magnetic head
15 being movable in a tangential direction with respect to a radial

direction.

22. The recording and reproducing apparatus of claim 21, further
comprising connecting and disconnecting means for enabling the
20 second drive means either independently of or tbgether with the

first drive means.

23. A head positioning apparatus for use with a rotatable recording
medium having a first surface provided with first data information
25 which can not be erased, and a second surface provided with

writable and readable second data information on concentric tracks,




first means for reproducing data information fromthe concentric tracks on
the recordi ng nedium and second neans for, in cases where the first neans
reproduces 25 the data information fromthe concentric tracks on the
recording nmedium controlling a rotation of the recording nediumin

-303- response to periodic information contained in the data information
reproduced by the first neans. 36. A record?l%g’and;reprodum ng apparatus

for a rotatable 5 recording nedium having a first su ' i th
concentric tracks and a second surface, the apparat ugimmnlﬂwmﬂmﬂst
means for recofité appiratus HorhpRsigg | nto-the concent#iCe Triacks e
recordi ng nmedi um and second neans Tor, in cases where the first neans

- records the 10 datani opticabhiead oppeosingetli@ fizshisiirfadd petvided With the
recording nmedium controlling a rotation of the recording nediumin
response to pefirstddata dhformaation; cont ai ned in i nerasable data information
provi ded on the second surface. 1 5 37. A recording and reproducing
apparatus for a rotatzagaetiechead eppesingtheseognd surface pravided pvithi ded
wi th concentric tracks and a second surface, the apparatus conprising:
first mean?® fothe seepadndatminiormationti on into the concentric tracks on
the recordi ng nedi um second .neans for, in cases where the

and 20
first means recordsoPﬁSag&'FHr?WP%mWﬁ feh reproducingnthe dinst gdata on t he
recordi ng nmedi ym _usin ripodi c infornmation contained in inerasable data
i nf or mat i on prﬁbﬁgﬁ%ﬂ’% c%@ﬁi‘?%ée as a reference for

magnetié recording and reproducing means for recording and

reproducing the second data information via the magnetic head;
10 | ~ positioning means which carries both the optical head and the
magnetic head for movihg'the optical head and the magnetic head;
optical head control means for controlling the optical head to
enable the optical head to follow the first data information;
iﬁdex.means for detecting one revolution of the recording
15 medium; |
means for, in cases where the magnetic head is controlled to
be positioned with respect to the second data informaﬁon,
controlling the positing means in a radial direction of the recording
medium in response to information of a time from a data starting
20 point of the first data information to a data ending point; and
| | means for, in cases where the magnetic head is controlled to
follow the second data information, feeding a low range component
of a relative positional dffferénce between the first data information
and the optical head back to thé positioning means and moving the
25 optical head in synchronism with a _signél generated by the index

means.
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recording the data information into the concentric tracks on the 25
recordi ng nedi um 304 38. The recording and reproducing appar at us of
claim 35, wherein the second neans conprises a notor for controlling the

recordi ng medium_a frequency generator provided in connection with the:

not or, and neang]mme t he flgg nmeans 5 reproduces the data
| nformat lon fromt cks on t ‘ecordi ng nmedium controlling
a rotation of the m ﬁmﬂ iﬂﬂm wﬁln response to periodic information

generated in the fr*equency

24. Ahead pbsitioning apparatus for use with a rotatable recording
medium having a first surface provided with first data information
which can not be erased, and a second surface provided with
.5 writable and readable second data information on concentric tracks,
the apparatus comprising:
an optical head opposing the 'ﬁrst surface provided with the
first data information, the optical head comprising an objective lens
and a drive mechanism for finely moving the objective lens in a
10 radial direction of the recording medium;
a magnetic head opposing the second surface provided with
the second data information;
optical reproducing means for reproducing the first data
information via the optical head;
15 magnetic recording and reproducing means for recording and
reproducing the second data information via the mégnetic head;
positioning means which carries both the optical head and the
magnetic head for moving the optical head and the magnetic head;
optical head control means for controlling the optical head to
20 enable the optical head to follow the first data information;
first positioning control means for, in cases where the
magnetic head is controlled to be positioned with respect to the
second data information, controlling the positing means in é. radial
direction of the recording medit-zm in response to information of a
25 time from a data starting point of the first data inform‘ation to a data

ending point; and
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second positioning controt means for, in cases where the
optical head has reached a target position, controlling the
positioning means so that the objective lens will be held
approximately centered at a drive range of the objective lens drive

mechanism.

25. The head positing apparatus of claim 24, wherein the second
positioning control means comprises means for monitoring a
current of driving the objective lens, and means for setting an
average value of the current of driving the objective lens at-

substantially zero in response to the monitored current.

26. The head positing apparatus of claim 24, wherein the second |
positioning control means comprises means for detecting a position
of the objective lens, and controlling the positioning means in |
response to the detected position of the objective lens so that the
objective lens will be held approximately centered at the drive

range of the objective lens drive mechanism.

27. A rotatable recording medium comprising:

a first surface;

a second surface;

a first information track on the first surface, the first
information track storing first data information which can not be
erased; and

a second information track on the second surface, the second
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information track storing writable and readable second data
information; |
wherein a starting point of the second information track

exists at an inner side of the medium.

28. The recording medium of claim 27, wherein the starting
point of the second information track corresponds to a data starting
point of the first data information.

29. The recording medium of claim 27, wherein the starting
point of the second information track is offset outwardly from a data
starting point of the first data information.

30. A rotatable recording medium comprising:

a first surface;

a second surface;

a first information track on the first surface, the first
information track storing first data information which can not be
erased;

a second information track on the second surface, the second
information track storing writable and readable second data
information; and

a portion storing peculiar information representing a medium

size and an amount of the second data information.

31. The recording medium of claim 30, wherein the point storing
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the peculiar information coincides with a starting point of the
second information track.

32. The recording medium of claim 30, wherein the peculiar
information is contained in the first data information.

33. A rotatable recording medium comprising:

a first surface;

a second surface;

a first information track on the first surface, the first
information track storing first data information which can not be
erased; and

at least two second information tracks on the second surface, -
the second information tracks storing writable and readable second

data information.

34. The recording medium of claim 33, wherein the second

information tracks are spaced at a constant pitch.

35. A recording and reproducing apparatus for a rotatable
recording medium having concentric tracks, comprising:

first means for reproducing data information from the
concentric tracks on the recording medium; and

second means for, in casés where the first means reproduces
the data information from the concentric tracks on the recording

medium, controlling a rotation of the recording medium in
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response to periodic information contained in the data information

reproduced by the first means.

36. A recording and reproducing appai'atus for a rotatable
recording medium having a first surface provided with concentric
tracks and a second surface, the apparatus comprising:

first means for recording data information into the concentric
tracks on the recording medium; and

second means for, in cases where the first means records the
data information into the concentric tracks on the recording
medium, controlling a rotation of the recording medium in
response to periodic information contained in inerasable data

information provided on the second surface.

37. A recording and reproducing apparatus for a rotatable
recording medium having a first surface provided with concentric
tracks and a second surface, the apparatus comprising:

first means for recording data information into the concentric
tracks on the recording medium; and

second means for, in cases where the first means records the
data information into the concentric tracks on the recording
medium, using periodic information contained in inerasable data
information provided on the second surface as a reference for
recording the data information into the concentric tracks on the

recording medium.
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38. The recording and reproducing apparatus of claim 35,
wherein the second means comprises a motor for controlling the
recording medium, a frequency generator provided in connection
with the motor, and means for, in cases where the first means
reproduces the data information from the concentric tracks on the
recording medium, controlling a rotation of the recording medium

in response to periodic information generated in the frequency

generator. -
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