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MEDI UM AND DI SC CARTRI DGE" The present application clainms priority to
Japanese Patent Application No. P11-176029, the disclosure FZIEV\I\QQE zma
fully incorporated herein by reference. BACKGROUND OF THE | I

present invention relates to an optical recording nmediumincluding a
substrate and a signal recording | agpr@@y Qn the substrate and in

whi ch an information signal recorded on e signhal recording
reproduced optically or by detecting a change of the reflecteﬁmmmmimmmmmm“
focused onto the signal recording layer, and to a disc cart ge encasing
the optical recording medium As one of,fi onventlonal recordlng nedla
for audio and video information, optical*id from whi ch recorded
information is read using a |ight beamor to mhlch |nfornat|ﬁmmmm lwmm
using a light beam are wdely used. Since such an opti cal

froma single plate-like substrate, it can easily be handl ed and+bkas-a

| ar ger storage caff@RTICALREGORDINEG MEDIYMAND DNSChCARTRIDGE t apes,
etc. Therefore, the optical dISCS are widely used as nedia for recording
audi o and video infornmation, g ] £63 Ak 76 | nformati on
processing units, such as conpuler: \ n-daest gned nnre and nore
compact with an i Mhegsne Sd’iﬁ'a}bp‘ﬁﬁﬁidrﬁélaidiﬁ pﬁﬂﬁﬂy t@ph@@n@te Pdﬁ@x{ta&ﬂ)ﬂidaﬁanw a
21 J UL 2003 recording and/or reproducing apparatus using an optical
recordi ng medlusl 36029, dmdmclomnccﬁlwldchs faﬂytlmmrpmﬂaetd himein bystefarbmoee i s a
demand for snaller design q o 0g..ang produci ng appar at us.
There are various types of & g and/ or

reproduci ng appar Thd ﬁ%sén‘%rm(z&ﬁ% {réiz&e??éj/aﬂrop%ﬁ’lr &@UP&xh&%@&uﬁ“ﬂb&dﬁ&da

video information
substrate and a signal recording layer provided on the substrate and in which an

information signal recorded on the signal recording layer is reproduced optically or
by detecting a change of the reflected light focused onto the signal recording layer,
and to a disc cartridge encasing the optical recording medium.

As one of the conventional recording media for audio and video information,
optical discs, from which recorded information is read using a light beam or to which
information is written using a light beam, are widely used. Since such an optical disc
is formed from a single plate-like substrate, it can easily be handled and has a larger
storage capacity than other recording media such as magnetic tapes, etc. Therefore,
the optical discs are widely used as media for recording audio and video information,
computer-processed data, etc.

Information processing units, such as computers, have been designed more and

more compact with an increasingly smaller intenal space of installation for a



hi gher portability, it is also demanded that the apparatuses be of a nore
conpact design. For such a smaller recording and/ or reproduci ng appar at us,

a recording nediumused in the apparatus should be correspogdin er
whil e having a | arge storage capacity. SUMVARY OF THE IWEmuLzﬂﬁg
therefore an object of the present invention to provide a novel optical
.recordi ng nedi um desi gned smaller while having a | arger storage capacity,

‘and a di screc@ting sigor rRpwducing tapparanisiwalg ireoptichl recoreidp uiedigmenrasedan | t
i s another object of the present invention to provide an optical recording
0

medi um havenigaldisaeyhe likeoThajds.dhgrads e fempnd forsoller depigmet susha fegerding

conpact' degj f I.0g and/ or reproduci ng apparatus in which the
opti cal re@g%g?lﬁguﬁgégﬁ%%ggused, and a disc cartridge encasing the optical

recordi ng nmedi UDhert taré¢ Safiofisutyipeerof gairable of cirfg-opresading mydod reprodiRing
provi de an optical recordjng nedi um desi gned sngller and positivel )%?
mount abl e aWatysgs don Beortng ppd/orsemaductiont of Bidie sndrvudee fpanyion: therthe

rotation q‘,%é%%r@%ﬂgﬁil d;i‘%iﬁ Tiso ABMaRudd i tﬁ«?é;%ﬂé&%ﬁ&s%@%?ﬁirﬂ&eEE‘@RQ&tdie&gh.

recordi ng Ing to one aspec e invention, ere |
provi ded an optFaraduch eashialler rexording nnd/og repecducingcapparates, agrecardiligsmediawi ng a
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SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a novel optical
recording medium designed smaller while having a larger storage capacity, and a disc
cartridge in which the optical recording medium is encased.

It is another object of the present invention to provide an optical recording
medium having a larger storage capacity while contributing to a more compact design of
a recording and/or reproducing apparatus in which the optical recording medium is used,
and a disc cartridge encasing the optical recording medium.

It is a further object of the present invention to provide an optical recording
medium designed smaller and positively mountable on a rotation driving mechanism to
be rotatable along with the rotation driving mechanism, and a disc cartridge encasing the
optical recording medium,

According to one aspect of the invention, there is provided an optical read/write
recording medium comprising:

a disc having a diameter of 65 mm or less and a thickness between and
including 0.4 and 0.7mm, the disc further having a center;

a recording area for recording an information signal on the disc, the
recording area extending outwardly from 12.5 mm or less from the center of the disc, a
ratio in diametrical length between the recording area and a non-recording area is being
3.4 or more, said recording area having an information signal storage capacity of at least
2 Gigabytes;



recording area extending outwardly from12.5 mmor |ess fromthe center of
the disc, aratio in dianetrical |length between the recording area and a

non-recording area is being 3.4 or nore, said recording are avi ng
i nformation signal storage capacity of at |east 2 G gabyt esz‘g JlﬂlﬁtBL

2003 a center hole formed at the center of the disc; an annul ar
t abl e- abut ment fornmed around the center hole and being convex to one side

of the disc; and a nRYARE hEIbARRI Adhdethtdriorest dis;t he annul ar
t abl e-abut ment. According to anot her aspect of the invention, there is

provi ded an optical aneamifubri table-glmtmditdonmedi arouodntbei eintey: hale dinglc bhiagi ng a
di anet er bet ween 38 '{‘r‘g‘.ﬂ?ﬂgﬁff’z'%and a thickness between and including 0.4
and 0. 7nm°PY& gic%e s ¥aPPfhg a center; a recording area on the disc

extendi ng outwardly of haghefié-chniPh@hub 88&d {0 BT hANAAEHEAbuent.ne di sc, said
recording area having an information signal storage capacity of at |east 1

G gabyte; a ceriesprdiag dof anothed aspeethef dhatinvensions likereli is cprosided nanulogtical

t abl e- abut med?t .{?orn(%a. arou(gd t he center hole and being convex to one side
of the di SEAYHE §° dPFEHR SO Y8hub fixed to the annul ar

tabl e-abutnent. In andepiadingeddiantRerobétiveal 380GAT Ghd)G2NRA bl aGhRKAERY t O
the pres eq)tetween and including 0.4 and 0.7mm, the disc further having a center;

a recording area on the disc extending outwardly from 12.5 mm or less
from the center of the disc, said recording area having an information signal storage
capacity of at least 1 Gigabyte;

a center hole formed at the center of the disc;

an annular table-abutment formed around the center hole and being
convex to one side of the disc; and

a magnetic-clamping hub fixed to the annular table-abutment.

In an embodiment, an optical recording medium according to the present
invention has an annular table-abutment for placement on a disc table of a rotation
driving mechanism, and a hub which is attracted by a magnet disposed on the disc table,

whereby the medium can be rotated along with the disc table.



i nvention has an annul ar tabl e-abutnment for placenent on a disc table of a
rotation driving nmechanism and a hub which is attracted by a magnet

di sposed on the disc table, whereby the nmedi umcan be rotatgg aLﬁgglzbag
the disc table. 3 21 J UL 2003 In an enbodi ment, an opti ﬂ

medi um according to the present invention is a read-only optical recording
medium It includes a substrate, forned to a thickness of 0.4 to 0.6 nm by
injecting resin within a nold prepared by stanping a stanper having forned
thereon a pit pattern d I t Tl Rgink" Asupl & nd I -pit

| ength are about gfjﬁtéﬁ%@mh%?éégp?gﬁﬁpgﬂggngﬁﬂg§yﬁiggnggﬁFégﬁﬁ% 3%%8an
medi um wi th anwdn@ibAdea eeildasily Ypatal décor@iag medied (riatiudisnOsdseabSorate o and
a signal recording |layer provided on the substrate, and in which

i nformati on sithivkhessaxfd.4l6wl0dmtrhiey gijential resio ovitiing thalderepased epstadipieyl by
detecting a change of the reflected léﬁht focusgd onto the signal, recording
|l ayer; and a3stapeeriaxmedarssd themama pihptiem i whish the rasondingirack pighoantbss

ot pat er AT Eehf FerlghEpEOAp o B 4 iRBL IR end RS 0¥ SrNEIARBY e SR "
opti cal recomdwmrwﬁhur&ortag@cw&&ro%ﬂeam SBORLIRN R  QitRsll SnE ARSIl her

with their respective pit- pattern”sides place a face-to-face relation

through a |i gédordiapdpar proviled e thefsuBfirdte, a33 ip whicH hfofrhdtiin sigial eedorded
recordi ng medi um having a dianmeter of 65 nmmor |ess and a thickness of 0.4
to 0.7 mm amenithkd sgralrécondingdaper isrepioduteddydeasectingaichange dfdhersfleeted dight ng
outwardly from a radial position of 12.5 of. less fromthe center of the
Todi um 3 r adPBE SarihelaEna FeoaRge s SA lghtRsPBePL SRRt vREN 15 035

i nformation $i . J nan- &; i g ge
capaci ty of 5t & oaeh 35 WRIAHREE ARG, DM GRE UiteBBa B Pudh tofmel B
thi ckness of tiyrfhallp s&ngpiﬁgla pARpARITR sBipedwhérg Aaligrad ecvosdiflg Myed isdRtmeed

t hereon extends outwardly froma radial position of 12.5 mmor |ess from

t he center ofln theepticali recordmgsmedians thessphstraty andsheehark joined tocsash other ath of
the first optical disc recording nedium  In enbodi nent,, the tical
recor di ng ne&?qarrﬁqsee%{wree%z&-meyg FW%PP%CFd iha Taccafoatee arlaion Baneths Hght-ang
under 52 nm i f 0 . . 2003 .
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cartridge according to the present invention conprise an optical disc
i ncl udi ng a sedosdingtasea definaghthkreoncxtanding outyardly foun daddishpesition 0bd25at e

o' opr oducoBTBgY (st BOR 5 CoriehSHye M 1200 PRI ADRIER L A<k BRI { he
s el . 2Hge T e AP Rt |
and . th cknoeash oo Biena ottt ot et RIRA L rl i e Wl | °°°

defined t her egaciytofatidagt » GBaItdaY afdigfieter 6865 flm PO st kida Eickesb offG140r
leis fromthe center of the optlcal disc, aratio of 3.4 or nore between

t[le i nf or mat tq)ﬁt}ﬂsn@n'f adtmfnfon?mqmgpimemdaammdsﬁ@mbuthemufwmndg' oat'v%dlyand a
storage capaglity of ., €as or re;. an a rec ul ar, carlri e ln
whi ch t he opfioRL r%ﬁ@cpq%ﬁ%eé%eg:mmqﬁfﬁé feqma ec%qﬂﬁ?fi"?!ﬁé@? gtk ﬁt_j’fggf‘d/ or
readi ng acceégpa%ﬂf‘f'}é Q%{!lfsorflggsmh t’ﬁf%é{i&fﬁéﬁ&ﬁ e rf:c?ocf GHe@fin Pt | cal

s a’llg eas 'S

pi ckup to focC pbeam on “a optica I'S opposite

through which a rmdirsdhiodiiienndhe epRe] kécerdiag rﬁaﬁumnshe@dd-&nﬁcn(pes IebRased,
and a central opening is also forned through which a center hole forned at

the center oflianenpf oeal 38liran and widpo§2 dom Tnd anthicknegs afifi/4oto ¢.2aninndn
access opening is fornmed deviated to one lateral side fromthe. mddle
point of the front side of the cartridge. In an enbodi nent, a disc
cartridge according to the present inventjon encases an optical disc

i ncluding a substrate and a signal recording | ayer provided on the
substrate, and in which an information signal recorded on the signal
recording layer is reproduced by detecting a change of the reflected |ight
focused onto the signal recording layer. In an enbodinent, a disc cartridge
has a di aneter of over 38 nm and under 52 nm and a thickness of 0.4 to 0.7
mm An information signal recording 5 21 J UL 2003




area extends outwardly froma radial position of 12.i mmor less fromthe
center of the nedium Its storage capacity is at least 1 GB. A disc
cartridge according to the present invention encasing the above nentioned

read-only optical disc has a reading access openi ng forned ly wer
hal f. These objects and other objects, features and advant zjshl)u[t 2@03

present intention will beconme nore apparent fromthe follow ng detailed
description of the preferred enbodi ments of the present invention when
taken in co nct L.on W t PTL ON

oran nGs 1 harer iRl et sfnBE GPRa b AR B B ABRLEE 1Sg 1o
tile presentmhpy,el@%g Hﬁm &QQ%QPOF&% HERGE, Ssi de thereof. FI G 2is a

per spective view o discin FIG 1, showing the rear side

thereof. FIG 3 ig aﬁem@aimladds@wm‘dgé Becopding ¢athedrésent iAvértion cbmpris& 4
Is a sectional view of the optical disc in FIG 1, set on the rotation

driving mechmnpphicalfdisc dicludingcasubsitptenalsignal emwdlmgl lagerapravidetduen the G 5
ptical disc.in FIG ng.the signal

Ir_chr 3?515' f)na ﬁt¥5tg\|g fnet“geﬂb%m eramtxpn. signad reogrded %&9@%@%@@@% HREeET on
0O oo AR o7 be ik s Tl it 35663t
recording layer, the optical disc having a diameter of 65 mm or less and a thickness
of 0.4 to 0.7 mm, an information signal recording area defined thereon extending
outwardly from a radial position of 12.5 mm or less from the center of the optical
disc, a ratio of 3.4 or more between the information signal recording area and a non-
signal recording area, and a storage capacity of at least 2 GB or more; and a
rectangular cartridge in which the optical disc is encased. In the disc cartridge, a
writing and/or reading access opening is formed in a side thereof to which an optical
pickup to focus a light beam on at least the optical disc is opposite through which a
radially extending portion of the optical disc is exposed, and a central opening is also
formed through which a center hole formed at the center of the optical disc is
exposed. The writing and/or reading access opening is formed deviated to one lateral
side from the middle point of the front side of the cartridge.
In an embodiment, a disc cartridge according to the present invention encases
an optical disc including a substrate and a sigrial recording layer provided on the
substrate, and in which an information signal recorded on the signal recording layer
is reproduced by detecting a change of the reflected light focused onto the signal
recording layer. In an embodiment, a disc cartridge has a diameter of over 38 mm

and under 52 mm and a thickness of 0.4 to 0.7 mm. An information signal recording



invention. FIG 8 is a sectional view, enlarged in scale, of a third
optical disc according 6 21 J UL 2003 to the present invention, this
optical disc being of a read-only type. FIG 9 schematically illustrates
the process of manufacturing a sheet fromwhich the read-only optical disc

is produced. FIG 10 is a sectional view of the read-only 1|§ﬂyLd@@§
showi ng how the substrate and sheet thereof are joined together. Fl lis

a sectional view of An enbodi nent of the read-only optical disc according
to the present invention. FIG 12 is a perspective view of a first disc
cartridge in which the first optical disc is encased. FIG 13 is a

per spect i v&E} &N ontyeardly Gomp eadiad ppsitigge! lgh‘cﬂiﬂ‘h@( lesslroradhe gener efher eof .
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cartridge, shovangist RGrtfigaE atbO&lifg'%5 GRS present invention encasing the above-
mentioned read-only optical disc has a reading access opening formed only in a lower
half.

These objects and other objects, features and advantages of the present
intention will become more apparent from the following detailed description of the
preferred embodiments of the present invention when taken in conjunction with the
accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first optical disc according to the present
invention, showing the upper side thereof.

FIG. 2 is a perspective view of the optical disc in FIG. 1, showing the rear side
thereof.

FIG. 3 is a sectional view of the optical disc in FIG. 1.

FIG. 4 is a sectional view of the optical disc in FIG. 1, set on the rotation
driving mechanism of a disc recording and/or reproducing apparatus.

FIG. 5 is a sectional view of the optical disc in FIG. 1, showing the signal
recording layer.

FIG. 6 schematically illustrates reading of information signal recorded on the
optical disc in FIG. 1.

FIG. 7 is a sectional view of a second optical disc according to the present

invention.

FIG. 8 is a sectional view, enlarged in scale, of a third optical disc according



FIG 16 is a plan view of an adapter used to allow the second disc
cartridge to have sane dinensions as the first disc cartridge. FIG 17 is a
sectional view of the adapter in FIG 16. FIG 18 is a plan view of the
second disc cartridge set in the adapter. FIG 19 is a per zTC“«yﬁ q)@g/ of
an - optical recording and/ or reproducing apparatus in whi t pz I

di sc according to the present invention is used. Referring to FIGS. 1, 2
and 3, there is schematically illustrated a first optical 7 21 JUL 2003

il cat od wi K15 BrEreer Seanon. G GRisagt g gF hcch-aheaSPe. nol udee o
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thickness, anghidlathetBadiofilydditlical 86O ishroduéedyer fornmed on one side thereof.
More specifically, the optical disc 1 consists of the substrate 2 nade of

pol ycar bonat e resFiG.t ) saw sectionabvietveof Re rodd-64dlynoptivat disct stiosking $®wDtheof

0.6 mMmmas shown in FIG, 3. The substrate 2 has forned therein at the center
thereof a cefilstraproand sheshiierref aregioipditagether. of 8 nm The substrate 2 has

formed around th t.er hole 3 .an annul ar tahl e-abut.nent ,4 bein nvex to
one side of the s '?lrla{sea %C?"ﬁ%l th%l%log- E‘Ph@%f“eﬁ‘?f’gt&feoreﬁg' 5&88‘8"33%153 di sc
t abl f i i Vi d‘fqﬁ‘;ﬁ, i tical di d/

able of a rQéc%tr&ﬁ?tS“tﬁé’bn’\%g?ch t gbﬁ_m in an optical recording and/or

reproduci ng apparatus in optical disc 1 is set. The

tabl e- abut ment 4 Figs 12ris apespe@ivéiviewrbea firkt dak cadridpe irwHichthé GiRd dptical
approximately D2 equal to the thickness D1 of the substrate 2 from one side

of the | att edischencaséd provi ded at the center of the substrate 2 a
magnetic clanpin 5 to close the center hgle 3. ' The hub 5 js forped
froma thin plat g:@futié 158 FREPFI VRIS Ogﬂwrﬁrag I8¢ 6‘?’1’?’“&9’ SRQSiRg t‘qurqar gides,

the hub 5 comgte% s of a depressed portion 6 fornmed at the center thereof
for fitting rnto the center hole 3, and a flange portion 7 formed around

the depressed porpln4Gsh@erdpestiviOvie® diltesedois Hisaclriddgel BcadRRS §&dnd
portion 6 thus has the formof a bottonmed cylinder. The depressed portion 6

has fornmed témicildisat the center thereof a spindle hole 8 in which a

spindle of the rqtatiaon driving nechani smengages. The, spindle hole 8 has a
di ametor Ra of 2 KiChmh IS RETIRESIURK e serant s surdas ShmwxngéL%aem th a

reference 9 %%Heiﬂ{e%ecfonvexi ng direction. As shown in FIG 3, the hub 5 is
secured to the subStiate 2 wth the depressed 8 21 J UL 2003

FIG. 16 is a plan view of an adapter used to allow the second disc cartridge to
have same dimensions as the first disc cartridge.

FIG. 17 is a sectional view of the adapter in FIG. 16.

FIG. 18 is a plan view of the second disc cartridge set in the adapter.

FIG. 19 is a perspective view of an.cptical recording and/or reproducing

apparatus in which the optical disc according to the present invention is used.

Referring to FIGS. 1, 2 and 3, there is schematically illustrated a first optical



portion 6 thereof fitted in the center hole 3 of the substrate 2 and the
flange poi lion 7 engaged in the concavity 9 of the substrate 2. The hub 5
is fixed at the flange portion 7 thereof in the concavity 9 ®gijh

adhesive. Also as seen fromFIG 3, the hub Sis fixed to thﬂtuﬂ@ﬂ:@ﬂﬂ&
so that a | ower surface 6a of the depressed portion 6 positioned at the
side of the table-abutnent 4 will not protrude froma |l ower surface 4a of
the tabl e-abutnment 4. That is, the height of the hub 5 fromthe | ower

surface 6a of._ the depressed porti.on tofhe fl e.portion 7 is designed
arml Ter ¢ naiichBCoinEie e a8 Bt ieaioh The, Srvisal S f Sensaly fkuneEuR " ag
descri bed a e; Opt.i i i ned ud Hl?sgrta oA wth
the tabl e- a%ﬁ%é?r%ﬁr_ﬁ&d'aﬁgsﬁ%“%légpéce;{lraggﬁqaﬁ?%l:dgﬁgn r:Ee\iilli ﬁb@ﬁ&gﬁgf{ﬁggﬁall of
an optical npherSinsarengéyathétResiduatigs P@@am_bﬁ@ce 38sif fOWE 65 MnrkloPlest in The
rotation driving nmechanism 11 consists of a spindle notor 12, a spindle 13
driven by t hkikanmetepand 0.4 tafl7 mmdlirsthidkabssearidthdvinged s@nalaecendihgolayérhferrapd ndl e

13 rotatably with the spindle 13. The disc table 14 has a disc-abutnent 15
formed al on@nadnecudeeesdfeunt er ence thereof and a concavity 16 forned

i nsi de the disc-aput t. nd i n_whi;ch an annul ar net .17 s fixed. The
magnet 17 is Secﬁgg?pgecgic%}lsughé R,P??Fl a‘ﬁs%ﬁpceqns’ssbr ngﬁegi@ém&ze ?hrgaéle 0?

di sc- abut cxi f hemH R 5a.
The. ont 1 cal. Fopcaterle R tohalé Riaicr' K AT 4 M hois ARG, U4 Bfifrad

t abl e- abut mshow4 iarFICha. dTke substrat? hdSfonrmed théreinsqrithel bentdBthetebf @edentat 0 t he

:spindle hole 8 of the hub 5. The hub 5 of the optical disc 1 is attracted
by the magneleiyhayiagagliameter Reolif arry. dhequbsirats has Sarmedmreundithe Tanter t he

tical di b t | i.th the disc taple. 14. .Th indle 13
TS Formed + Gl an ganpeeble s eing ebpverdo the St dhafe sviABie o BES ha
‘h h . . . SPiT ! e oxis of
the spi nal o HEAPRPIAR 416 d BEpIaRid 6P Ak Sbjclo PR ARIMEARE Mol iR 3, 20
tabl e 14. 9 opticSectrdingidldregsddudihg apirgtueicwhich thd épticdl dist ¢ idweb Bhe s

fixed to the substrate 2 so that a |ower surface 6a of the depressed
portion 6 péahle-abuimensd hahen ontsidegdiampter Rapf &4 aitandris canvex|appraximatelt r ude

f t he | f 4a, of bl e- abut t 4. Th wh th
opt 1 cal i sCEanel e ks dhaat Fepisals 2 Fom,g1ie SBof FRedFREryi of ni 1y of
but not in conta F : J i o i he
v:Jci ni tyI of the %ax‘#el%rb{(}\?lﬁ?%gﬁglgﬁegéfot&?ﬂg&kﬁ?st?@@%{%@g@%@ dt%%%@ Htu%eg di sc

tabl e 14 by tacloss 8@ centerdblec3.aThe hub § wefotaed froandttih phatcefa hagiaicanhed! al ong
with the disc table 14. Wen the optical disc 1 is set on the disc table

14, the hub sechid iromohs seown it BKE.ak thediubd eansistreefrredepressed portinn 6 fagmed
excessive atfractive force.wll. act on th u an ence the ical disc
X ean ensi 1 9t 16 Cenle? shesob fociting bhto R feberditl 2 A MEgeorPn Aot 1o 2

i s secured 1&@6111 : : r [ : & be
posi ti oned ?{fbt e g:agé}%géﬁ%hf g%lr%?a Hf@n@éiﬂg Pﬁg%'p?ﬁﬁﬁgﬁ%§e§%r%§1
engaged i n Bhhus biad thee fdted of 8 toktohied dylindeér. t The deprebsedi pottion Ghustfomued i f
its protrusion fromthe disc table 14 is snmall. For exanple, if the spindle

13 is provi thateiniat thecentgydhercefn spindig heled ipovhirlya spindlesofdhevatation drivang 4) it
can be forned to such.a height th jt,wll not protqu rom-the optical
GP0c’S oo ischanintighgss) Jhespidy holgAl hes &' RhaRISH (5 OISR, T ARt O3

| ength or hgiagﬁlﬁené% § coRERAIdR iflicH el WilFEL AR 9 In fRSBolexiifSdigRtednt O have

alimted h hence a recording and/ or reproduci ng apparat us usi ng
the | ow rotati onAdish¥ivildn FEGh3the fuB 5 issveuled tddisd Qibedate!d whkthe ddpeessadnet
used in the conventional nmagnetically clanping rotation driving nechani sm
has a strength BHrax of about 30 MG oersteds. In this enbodi nent, the
optical .disc 1 includes the substrate 2 _made of polycarbonate resin to
have the dianeter R, of 64 mm and t hi ckndss D, of 0.6 mMm To keep the
optical disc 1 magnetically clanped to the disc table 14 fromeasily being
separated fromthe disc |10 21 J UL 2003 table 14 even when the latter is
applied with a shock, a magnetic attractive force of 120 g or so is
required. Wth such an attraction, the optical disc 1 can be rotated
together with the disc table 14 even at a rotating speed of 4,00G rpm or
nore. To obtain such a magnetic attractive force using the nmagnet used in
the conventional rotation driving mechanism the hub 5 should have a
surface of 8 mMmor so in. dianmeter to be attracted by the nmagnet. Also, to
hold the optical disc 1 having the dianmeter R, of 64 mm horizontally on the
di sc table 14, the annul ar tabl eabutment surface 4a around the hub 5 should
be 2.6 mMmor so wide. However, it is difficult for the reason of nolding
technique to formthe tabl e-abutnent 4 convex to one side of the substrate

o -, e oy

|t




The recording layer 22 is forned froma filmof a material, such as GdFeCo
11 21 J UL 2003 alloy, having a magnetic axis parallel to the |ayer
surface at roomtenperature and which will be magnetized in a direction
perpendi cular to the layer surface at a tenperature approxinmate to a

readi ng tenperature attai ned when heated with a |ight beam?of qm_rtmaeon
for reading an information signal recorded on the opti cal

auxiliary recording layer 23 is provided to i nprove the reading resolution
and thus the reading characteristic and is formed froma filmof a
material, i&%&% 6 GHER o ALIHAY in MR\CeR&r Aol b@th%%ﬂsafﬁ&gra%dfmphﬁa%egmﬁoho the
readi ng tenperature attalned when heated with the reading |

havi ng a magherigagedxnshpaoadavily & of theesubatrete Zsufrhadmbbiafsoﬁﬁed it ths fh@aked up
to the Curie tenperature, and |losjin the magnetic axis parallel to the

| ayer surfacp@rtam 2 thareofi i ﬂl*ﬁa%ﬁ@a‘“@b heanyg éwet éripeastegndram ZiGt hetheur i e
terrperature rt| ul a r te ur an the Curie
t enper at ur e B Grt?iﬁ}?gsuﬁ)ﬁ%dé? 9%5\/@ QW“f ?%%f%h%gwrsweanppﬁn%é

auxiliary r @%g{tﬂ'ng af A¥§ de%%ﬂﬁé;@bfe%nﬁéﬁt A%ih 8 éﬁo?ﬂuﬁg?wﬂ??”&%xzs%g gatus

in which th I'rection o Ization is para ayer surtace.
On the ot healtrih taBle-#bitREmMey. it ¢s, ctegshtiofane hites Gom thell6WBENRaLE 8a t he
auxi liary recording |ayer 23 | oses the direction of magneti zati on and thus
the recordi nf thaydspréded gortonragocthesiiangecpartionet is designadhsmhlkier than the

per pendi cul ar, magnetic Iangr 25 and i.s perpendlcularly magneti zed in the

magnet i zed drickeessod the tablrsabutmsntit RE thesyRa e 2 ayer 25. The non- magneti c

| ayer 24 is provi | yen 2 on
t he recording maé% @F%r%egcag)%%gé%ghgé CH% fg‘r i}gﬂégﬁe %“ﬁ’éﬁg{a ?@ro&ﬁé@t%ﬁh

the recordi pge @BRMHheh@YSId RIS 5 fslsed oh d RLATRA drivend ARciniRN | 9Ahh bbtidAl for
exanpl e. The recording magnetic |ayer 25 is an anorphous ferronmagnetic

| ayer of whiredorting ambjoretepcocdming appasatins awelncpemdm FlGa4. (Thetrbtatioaydriving
surface. It is fornmed froma filmof an anorphous_ ferromagnetic materi al
having a | amgshenisrti L consists of aspinglmetor 1224 spindlg 13> dyven byithermotord 2and a

Curie point a ) t .l of. ThFe I 1 oy
to which an 88&1@ n%)ftl tlhgi)&eg@fpﬁ ﬁ(ﬂﬁﬁ%mfﬂgﬁ %O%Q%d‘ﬁ%%?%wén&rlé snmal |
amount . The Tl 'talSl@‘iQ'lﬁé Qalsb@xeﬁn&%15%1%&&%&@@@&%%&&%&%&&&% a
reflective netal layer 26 fornmed thereon. The retlective netal layer 26 is
made of a hiag arezfdoavityvh& formedrinside¢he disvmbatmént r>hhddd which an ammular of

the |light beaminci dent upon the ogt iical disc 1. This material should
preferably B@@ebbz)lfﬁ)%?énﬁ!e reagneti 7 éy sesured tadedfushayith ﬂ@uapertsﬂéfaw k&2 The

bhot o cur | ngt Ptin RbtmeRt | § oBAdteP B e b PRGNS RS 158 T 1o
wite an i nfo?ﬁeatdlm isgfeh tHeQiddAbR! ww Praeﬁfgrtﬁe fbl¢-ab@ment 40 thodisept | cal

disc 1 constructed as above-nenti oned, se-irradi ated magneti c nodul ation
is used in wbutmﬁemlﬁlvgﬂithbepmdleslbﬁtteémtédte spindie hebo8 of tipp ik 5 Theohb t o
nodul ate the recording magnetic field according to the recordlgaddata Thi s

t echnol ogy &refithe eptic mbwelrwcpémts@/ by the magnet; gmddaﬁhttsfﬁ@cer@lw ogthe | v

gﬁlegel : ??;dl 36“‘3‘;?3&% dU| ﬁ%llgbbsﬁel f)‘ﬁelgé {?Ig}F YGggsv&{ﬁlgt%ehcﬁﬁcetaggc ]a4'beam
spot focused by & gﬁr}gafetllsv férﬁm tenan%@%sa&f&&aﬂmwaémﬁpm%ie w18

witten to overlap on t e ot her on rdi ng magnetic Fayer 25,
wher eby an i8roahaethe eentet gfrdtaticanofthe lopnoalcthsb beatoeineide oyith thelaxis crﬁthe
dependi ng upon a lla%gt spot distributi on (~1,/NA) determ ned from

rel ati on bespiadle shatalkfargrisctsetigng af the g’l@ﬂcﬂéaﬁﬁ Lendhadisg table tlﬁe I i ght
intensity nodul ati on and a nunerical aperture NA of the objective | ens by
which the Iight beamis focused onto the signal recording layer. To wite
an information signal using pul se-irradi gted nmagnetic nodul ation, a |ight
beam of 380 to 420 nmor 630 to 670 nmin wavel ength ~, is used. An

obj ective 13



21 J UL 2003 lens having a nunerical aperture NA of 0.5 to 0.7 is used to
focus the light beamonto the signal recording |ayer. Recording tracks with
a pitch of 0.3 to 0.55 umare formed to wite the information signal along
themand with a pit length of 0.1 to 0.22 pnmibit. Wen the mer J ab
aperture NA of tae objective lens is 0.6 and the working diit riigi_b Onaen
the objective lens and optical disc 1 is 1.1 mm a light beamemtted from
a sem conductive laser and formed to be a parallel |ight incident upon the
obj ective |l ens has di aneter, of 3 mm InOth.lihé éaﬁ]e t he objective |ens
upon whi ch the pAsafersmentigngd with setpsencetodi e Be ub 5 isdixgd i thesebsterthave a

be 5 mm or Aceehd i Ll B BN et BREPPURAS REsRteL bR A B e
| aser beam %19-%&%&&%1@%@@?@?3& ¥ ﬁeq?@gﬁaﬁf&egaﬁh @Fabie%bﬁ.ltﬁxgﬁf” n

and which scans the sig ng area o e optic ISC 1, ens

bobbi n is i 4stBhdrefbronwhe tteexopticad disvdt Brsenbh che discuablet 1, HOW Al b&¢n the
objective lens in a focusing direction parallel to the optical axis of the
obj ecti ve | ¥ininign@f, butaot imewitagy veith, dlea negnegs dr7p Sin¢athiedwubtSoistplaced i thoeal
axis. Therefore

hout 1.5 nmf installation hasg to b
o ovi dedout Gy oF B Ao b oPaeRLBD! ianded cotiniabe fie tble 1 bya

tabl e-attac : ' [ V| :

ther cof . it FomteBlic MO fors8 ah B R VE EoBERMIBEE Wil BRGEAIL TS, |
the disc talienlthelepticat dizerieis 3kl oh tHealisoA@blesi4 ehalbub Beyillatdt ®8tih asmaent 4
and on which the table-attachnent 4 is to be nounted. When the optical disc

1 const r uct sdthathermagneasridd sa bimt @oiexcessivarattiactive foecel withact loazhe dub tStaad fr om
an optical Ricku unit usi nﬁ the @bjective lens of 4 mmin dianeter, the
center of thengethaopHealisnh carnednlyds selondo ogaemeveshiom the disc table dth near

the lead-in areasof fh 4.cal di i he |ighi bea ann be
irradiated to aﬁs?ﬁﬁg‘remgals %%%%dgt%gh%%bl@gizﬂ%bt% %&fgfff%cfﬂg?gb %ﬁfecgé 22
mm Ther ef offhe poMHtiGHRIA ot Whe SUS6 the fble-MuthidhOd, 1S §SIRIE 19NN He%gél.ggd”ﬁ area
defined outside the inner area having the dianeter R, of 22 mm “ToO assure
accur at et 0 pthe;spindlieht_ﬂ,e &iqf the Ih:aﬁ tittplafsaﬁfﬁci?n aamount Ewl:miﬁitsqnogusjm fronether ded
as magneto-qQptical signal jn the inforngtjon signal recording area, a

bi r ef ri ngengiscypblents é%ﬁ%‘@hat%"?e’f?&‘ﬁﬁ?’g‘? th spindis &7 ip é%%‘”géﬁl Wil 2 JaRRIat i on

f the ligh T f ; i tj i L nQ. i

Gef i ned oot SFHG I FlroR Bias Sk UPITE, L0 Bb 80Med GRALEL AN ARN® o1
the birefri m%ffgpéuﬂd&mmhﬁe%ﬁmimtp&l&@aﬁﬂcm& & bsteratBy ArintngfiRur ed
to be less than 30 nmfor reciprocation. As shown in FIG 3, the optical

di sc 1 has spiadlpnB3 to e timnitidnigngthesr hexght,thie motation daivitg/meclanism 1d diaalbe
position of 1?. 5 mmor lLess fromthe center of the_ optica namnel y,

: disc 1,
froma di anfesignesitosaxes a lighteddieight su hance g recording %d/abgqpf?%ﬁ,ssa%pmema

maxi mum ano ' .1 ' e Lealsdisc 1 and also to
positively #gé%?l;e fo&:h%@%@gr@f@gﬁm% glnét%ﬁe?é)a;ér%&éﬂee :Sf‘lg%al disc 1. Mre
specifically, thphoRiabhidused & the d&ﬁﬁeﬂiﬁfnhﬂﬁdﬁﬁétﬁhﬂy%lﬁgpiﬁg%ﬁﬁéﬂdﬁwo

i nformation signal reCording area of which the inside dianmeter R6 is 24.5
mm and t he metkimsmdiasastrengtkBHma64f about 3uMG eerstads. Ihthighbadiment, the 1 are
formed, inside the signal recordi n&ﬁiarea, q?nﬂ?re in which control signals,
etc., whi choptieal disel If mclydes dhensuboirstes 2 gRade ff pelycatbonale resuytT havR thee

i cal disg, d, ) L d | '
P i whi Sirtissf Rofof GG end IfickBdiT L6 B85l S1D I{GCREBRAPERE 17 |1
signal rec Oﬁﬁg{iﬂ%&glgt%a &1 (0RRe Uk dablé 14 iibtn eRNilyGRdinglbdfardted BO8E hedi®d as

in the above, I 0 between the information’signal recording area and
non-i nformation signal recording areas is 3.4 or nore. If pulse-irradiated
magneti ¢ nodul ation is adopted with the 1(Bpti cal disc 1 15




21 JUL 2003 according to the present invention, use of a |light beam of 400
nmin wavel ength ~, permts to recording of record 4 gigabytes or nore of
an information signal, while use of a Iight beam of 660 nmin wavel ength ~,
permits to recording of 2 gigabytes or nore of an information |‘br@UL§0ﬁ)&
it is possible to record 2 gigabytes or nore of an information signal on
the optical disc 1, conventionally proposed signal conpression technol ogy
can be used to record many pictures. For exanple, the JPEG standard can be
used to record 200 or nore still pictures, and the audi o codi ng techni que
included in the MPE&R standard can be used to record an MPE& novi ng
picture (transfer rate of 8 Mips) for nore than 30 mn along with sound. To
read an i nformation signal recorded on the optical disc 1 using pul se

| Fradi at oo UBA eGP B 8RS ARSRGL AR BN G mleddd e ERE e et

5 W iy Sdse L b ! . | . .
> ¢ ecordi ng! T d 958 Fquired® Wil A bl URPbEAL dilelCosh bOrdiREl O ©
beam L, is l{oﬁ@tﬁ%ﬁ@iﬂh&hbdﬁb&ﬁbleM&vbh@h@fotﬁt@r@gfeaﬁ@fﬂ,ﬂ%&pnﬂéﬁﬂ@ﬁe@rm ned. A

portion of e auxiliary recording, layer 23 forned fromthe GdFe all oy
filmon which thdol ohghin $ushna magnsti¢ atitassiste ifercheusingl theomaghétgised in the
tenperature than the Curie tepperature an oses, t direction o

magnet i zat | wnvendonl raigipk drivig Ins%ha@eﬁ%ﬁ? L%géh°@§@aweeépéawg°§ Spen 22
has a magnef ost.at.i ' ' candi ef | e nd is
per pendi cul éarrs?ﬁ ﬁ%aé}]cg%ﬁg gg%t%@gct‘@gm%ﬂggﬁ %é%‘l%il’ ?cglééf!ﬁgge é#tﬁ? in(g%r 1(’al(%or ng
magneti ¢ | akgrdidmets BNOME4I Mnt h6rizéifally b8 theldifHdld1940thet difhular table-

per pendi cul arly magneti zed portion of the recording magnetic | ayer 25 keeps
an i nfr a- pl abutmemntgueface 48 asdvatdithe hub Gishotldttes .6ragner s vadé.sHoweper; tliel to
the | ayer surface to function as, a in which no Ken effect will take

k 29
place 16  difficultfor theggasopatinolding t%@’f‘%mdp &opmy theytablgrabutment # eamvex &y

functions as _ap,a (e rdhe li i-nciden n.d.he

Fecor ding s R hé i 7 8la g s At RERY brer LEARIONE WhlEes..
portion of hN&erPEoMEls)IMoRY Sheciically, Wahide df®2 Iu@dr faeeHTikhericad foransed is
per pendi cul arly "magneti zed al'ong thé magnetized direction of the recording
magneti c | aylele-abhtmerit 4 canpnotbe bbumtedas thadabievabhtnieng surfaceodalt Taking these
information_ signal recorded in the formof mcroscopic pits 32 on recording

tracks 31 flasteeingansidgration thefablerabyimentct should he f tp a digmeter of at

i ckness dessbf gt i iy b g Rl S ABRRE whiend e FRGPES 1
these di nensy gRsmaght 10718 SispoRRU%: the céfiier SFhb MMB1EABEENSHR 41 ehdGRsidBIthd he

diameter R “may be 65-mmor less so long as an intended storage capacity
can be att doweror tabkeabutinent surficedaf 3.6 aimtdrso dpdiamdterdi sc 1 may

iately b | ected from, f 0.4 10 0.7 d di th
favel ongth of afs iR BeeR deetbeh ANy Deamiicat el e Hond rhacrRl
ARl ) . . ; . AN

oreqoi ng. REoEHENEhR-4tiEmbht £Lof (6 3ne Sdtornd SyRiai Mkl Wnlclithe
optical di Slﬁ:bﬁft@béERG¢”Piﬂtﬁ&tEé5%ﬁcﬁldistlhﬁsb.%ig%ﬁh;@ ipAayer 21/ foitd at ed a

second optical disc according to the present invention. e optical disc is
general ly icrtFttwamhdr side lof dhe elibstratec? ag showhiis FdQt S¢ for ekiagnple 1 Thasigral used
in an optical recording and/or reprogucin paratus in icht

af or ement | geeRrdBR: layer 21 foggists Qf&rfe%ﬂ'g‘&gl;@g %gg&m‘%ﬂym gfnggf’ﬂ’nhas t he
same construction t ' Yol f J | i er.
Ther ef or e, rpﬁ@e@g}@? %rﬂg?ncr:c‘lpllt’éé? @%q'lgﬁr%ea[ﬁ é glges{tﬁgrghroﬁ{ %t%ésl%dg# t@h g?‘?gf?‘gg di sc
1 are indi cgpegagsiz2t h the sane or simlar references and will not further be
descri bed. 17 21 J UL 2003 The optical disc 41 is forned to have a

di aneter of nor gHelracordthgniayer®2 sformérhfrosa film afid mateniat; lsnclsas GAFECd nm t o
0.7 mm More specifically, the optical disc 41 has a dianeter R' of 50 nm
as shown in FIG 7. The optical disc 41 conprises a substrate 42 forned
fromglass or a light transparent polycg{bonate resin having a signal
recording layer fornmed on one side thereof.




The substrate 42 of the optical disc 41 is forned from a pol ycarbonate
resin to have the dianmeter R11l, of 50 mmand a thickness D, t of 0.6 nmm as
shown in FIG 7. The substrate 42 has forned at the center thereof a center
hole 3 having a dianeter R2 of 8 nmas in the optical disc 1. The substrate
42 has forned around the center hole 3 an annul ar tabl e- abuzr‘ier;jU}_ ﬁea
convex to one side of the substrate 42. There is provided at the center of
the substrate 42 a nmagnetic clanping hub 5 to close the center hole 3 as in
the optical disc 1. As shown, the hub 5 consists of a depressed portion 6
formed at the center thereof. The depressed portion 6 has forned therein at
the center thereof a spindle hole 8 in which engages a spindle of a
rotation driving mechanism The spindle hole 8 has a dianmeter Rd of 2.0 mm
As in the LCRhvifl i | I hon 6

t her eof | n%{pl Eg’ @%‘ﬁ?%r%qﬂﬁ%neéﬂgeaép é)dhrgl léslﬁgg[&% %?gld%?raacﬁro}l@{éhtgﬁttgg?ée{ggﬁﬂ? I;lr%nt 4

i s concavedvldsh iwidl batreagnstizéd an raediesctionepQpemiculsr cortheekiyeg satificecat #n. The
hub 5 has a flange 7 formed around the depressed portion 6 thereof and

whi ch is t derpperaiyge aeRIOKIMAtR &0 8 svading teynpgraspreratiginediyehancheatethwittrdight
substrate 42 h rqvi ded an the ot her. side thereof, osite to that where
The ¢ abl o- DB Brsed theree fitapading an HoRnaEu A g gedongiet o e apkcekdine
simlar togqt i: | 5€: : j i O i

ot or mat i ok A il puBt iyt 25 ichrayidedttd s MU B thlGRand o 4y
const r uct egnathe RAMATEHArA B Rfic aRd iSPrmed &dhpa GiinBFARAteRal, Such Z1GdFd) L
2003 nodul ation, in ich alight beamis pulsed for each recordi ng data

cl ock to neHayahavinge Curtmotedipegaturegapproxinfatetodthaceading ramperatubeattadnat di ng

data, is adgopted as wi.ith the optical disc 1. As in the optical disc |, the
optical di ¥4°a eﬁ"&é W‘ﬂbﬂ?éﬁ@&[@ﬁg}?ﬁ@n aving a magaetic axis paallgaiths laygier eof

compati b o ek o WS HeBRAH 09 LU e SRR AT dddo BRE B R Beri R L°
di sc tabl eﬁ&léllémsitmala Besudfiee aftkr iY isIRARAUPAS adigheh ferhppht@rethhRli®iHe 4 and

on which the table-atfachnent 4 is to be nmounted. Thus, the optical pickup
uni t conpatentperatnre. "Mdre papicutaly, dt & towterteipetatura skeeh the Curiettempertature] di sc
42. Therefqre, simlarly to the gptical disc 1, the optical disc 41 wll
have for methesepising yer 22 Hasasvyshed ¢onnectien with; the awxiiaryaeedinglgyer

outwardly o) I nside di. t R I t 22 v, L he optical
disc 41 hagé a&‘fgﬁg{ﬁ?gc%} dﬁﬁ%pgnga%%{‘%tn 1 ngt%%ﬁt W' ngRyh :‘Yﬁgﬁ%‘méﬁi%ﬁ)

posi ti on OmabAefrzdfiOnCis pafilfel t6 B1Y laPér sieficer O thehRhéHandaht dlichtpefaturenanel y,
froma dianetrical position R5 of 25 mmor |ess, as shown in FIG 7, to
posi ti vel yhighet than thea&imie tenapreatnte, tife auniliaryreeconding layen23 loses the djyectioni cal | y,
the optical ,disc 41 has fined thereon a udi o and, vi deo i nfarmat.i on

i gnal 1t ocBFRRGetZALGR B s bt R TESYY % TS CEARRIS A0 SAECCHAR B | he

out si de di VA hich : j Yo - |
formed, | ngﬁég{pﬁgaéygﬁaégg%%@cﬁy% Zgr %Ef 1é;§e r gg@‘ndr%}%a%hg%zﬁtarl‘& &gi gnal s,
etc., whi chaghetiztedirdctioniofftes feebiding fiaghetic et 25.t o and read fromthe
optical disc 1, are recorded; and, outside the signal recording area, an
area in whi ch cTinoi-magyetic keyerd4ds prapidestto seduce thii influence oftheiecording of t he
signal recording area, arge recorded. |f,pul se-irradiated, magneti.c

modul at i onlaY8T 4¢P thererprding Wé%?ﬂ‘ﬁd‘&%‘ff 25 inEugaOR Gig! B De nt

i nvention, jus . i . f i € UL
2003 per m S et iagilc SFAR, 10 toftd Bl UCARD G STeileh bor cdrle

while use of a ThartoRRRFMAEn&RAaydINS is Wﬂén?ﬁ@&ﬁcﬂonﬁ@h&idl&yér@fﬁﬁh@ﬁmg of 1

gi gabytes or nore of .an i1nformation signal. To read an i nformation signal
recor ded othetheagmaticieasy axis scpetpendiular to ithe layérsarfaceditas Stmeddrom adilm
nodul ati on as described jn the above, t sane r]'et hod as that for reading
an i nf or mreff @8 amgrplious JegpPAgneHr m?éer!ﬁgt AVH8 @i lage1cqescyg JpTE At TIOAM he

second enbodi nent, the second optical disc 41 has the dianeter R' of

12



50 nmm and the thickness D' of 0. 6 mm To assure an intended storage
capacity of the optical disc 41, however, the dianmeter R' nmay appropriately
be selected froma range of 38 to 52 mm while the thickness D' may
appropriately be selected froma range of 0.4 to 0.7 nmm de di u t he
wavel ength of a |light beamused for wite and/or read of aﬂfﬂnJugLﬂzggq
signal. In the foregoing, the first and second optical discs 1 and 41
according to the present invention have been described. Each of the optical
discs 1 and 41 has only a single signal recording |ayer on each of the
substrates 2 and 42. However, in case the optical discs 1 and 41 are
read-only optical - discs, tw or nore signal_recording |ayers nay be forned
on each of tempesgirstangt @S upe paintappradmatertp 2§0newsuch a5 GILB¢Co hlox o 8
schemati cal jsplayed a third optigal disc, which is a.read-only optica
i oc havi nd BEsboctigHaD Syt gk pE e Oy Erstih st a8 Gt pdlegnelvart y

i ndi cat ed @hﬁmﬁﬁnéﬁherence 111. The optical disc 111 is fornmed to have the
sanme size as the first optical disc 1. Its diameter is 65 nmor |ess and

i ts thickness r TRg8RmAl AFbRIiM 192 7 céﬁﬁtru&eﬂ'a's%sé&eﬁ%o@@hhﬁ@kefﬁhﬁ@e 1, the
optical disc 111 may have a diammeter of up to 65 nm It may have a di aneter
of 65 nmm ométekkyde@énftirmgd thereonn Thet refidetivesmetad deye2 @6 isZhade bf b h2giD3

capacity. Also the optical disc 1 | 1 is f9rned to have a thi ckness

appr opri at &skjectbnlye nepmragagiametyl de reflech 79% er more pinthe-lightdheam insident

wavel engt h of | i.ght ed L n_idf tion si.gnal. recorded on
the opt | calBan G i GEET, SRR e ZROWE bri Bl Tep B iome) cBaRar

conpri ses tApte, 1 fr j 1 n ; [ esin
Such a5 por Lok Al e R 4f OB tke, VRS ToflechV} TheiARpEY 20 s BISIEA LG 4 °C1 e
mm or | ess peotectivetlayervesta phibto-caring regif oothe tiké forméd dn the reflecthesmemef or ned

on one side thereof a pit pattern 113 that is a pattern of very smal
convexi ti edayghdbconcavities. That is to say, the substrate 112 is formed by

injecting a nolien pol ycagrbonate int mold jn whj.ch the l.§ di sposed a
stanper having ToPYiG Aviafamion simalio thgBiens] roprdine avaral of eRRierbs
correspondi t fikal AT . i : e pit
At or n 115 A RupAfaeq A6 Byl on e JANCEeeR g b AR hodifaton 1 e
recordi ng imwdrici h4light beain db podsetinfor path peddréing datd obsckotvenpidditd tiey eof

where the pitﬂgattern 113 is forned. The first signal recording |ayer 114
is formed Fecordingimagnstigdiold aeqardingrio the recerding datasThigteclpaipgyren li ke
whi ch all ows. t,0 _Rpass, a predet erymi ned anpunt a l.i.ght. beam irradi.at ed
through « nighge BRSSP fingAne sBFenfondly SedRh AT oGRENGR ! e

l'i ght bea”MoYB%édiﬂééll > Weitathe gﬁ&@fﬂéﬂﬁeh Ma%ﬁeﬁé&oﬁﬁ!&ﬁbﬁ,tp‘its%favﬂ%raesa}d}a” one
silicone filmof Si3N4, S 02 or the |i ke stacked one on'the other to a

t hi ckness &ipeas abeant spobfdcusad byTdneotgédtive densfon/thssighal Se@iding #iy@P2 baret he

| i ke are produced by vacuum depositi@n or sputtering, In this read-only
optical di ¥gitiento oviedap ope gaithep e&m%eorﬁﬁ%rd%mmegf&}ew% &hereby ang

formed wt i 0, ’ i L he..recor di ng
tracks for%@%gﬁg%ﬁ%ﬁe %%g@géfregﬁeﬁ ﬁgﬁgﬂéﬁ?ﬂgﬁﬁﬁ?%&q %Héﬁth of
the pits i gsdedsitdbition (ENA)deephined frobd SrdlRionbttkedh fwhv AP lighthan
those in the optical discs 21 21 J UL 2003t and 4. That is) in the
read- onl y bedrh gaherdiesldnithé light intmsityrmoedulationcandd numericad apertiinadNA ofithes i s

0.4to 0.77 p.mand pit Jepgth.is 0.14 to 0.31 p.nb{t. Therefore, the
recordi ng PhigeR¥e leng hyeWLJGE%&th hcﬁ‘]"e‘étf?ﬁ'?eﬁiﬁpg% signalrecordinglayer.; esi n.

Wien forned to sizes for &he di 4 ] ‘ . er
prepared with tﬁg vgth\?g‘mrfé’ ?%%rgﬁé?a&gg]%%dﬁ}sceﬁﬁgaﬁgﬁ gc?]gl\rég{éé °‘%‘??“’f$‘§$~.‘g?"h w | |
provi de a pitt Rak 6f 380°R) 420 in bAL30 &f 670 ith it GAVEIAEh Misub&d. ORA bBRbti¢H SCs 1
and 41. The pit pattern wll result in a storage capacity of the substrate
112 that is also a half of that of the discs 1 and 41. Therefore, when the
stanper in consideration is used to formthe optical disc 111 in a size
corresponding to that of the discs 1 and 41, the anmount of information
recordable on this optical disc 111 will be a half of that recordable on
the optical discs 1 and 41.




In the optical disc 111, the substrate 112 has a center hole 3 forned at
the center thereof, as in the optical discs 1 and 41. The substrate 112 has
formed around the center hole 3 and on a side thereof, opposite to the side
on which the signal recording |ayer 114 is fornmed, an annul ar di sc-abutment
4 convexing away fromthe signal recording layer 114. Furthé)q{ gjUL 2[]05E
magneti c-clanping hub 5 is provided at the center of the substrate 112 to
close the center hole 3, as in the optical discs 1 and 41. To the first

si gnal recor gj - - t. j :
there is joi géer%qqgk'g@?%%&?géén@éggﬁf H@lgg%% 1]7;2}59 ?Otrlﬂég?a{%ﬁg%lﬁ%lﬁéyegﬁ‘b%&%at e
112 and havi fige BigahDreREdRR 1_@%&_&_ sReeorlingr eadksavieh ta piadht f 0.31th%0.881 118 e
pattern of very small concavities and convexities corresponding to

i nformati on domnal ®. wiiteghe irifernpatmni siggri! blehguttem amd withragtit lehgthalf Orletod). 22 ng

| ayer 114 and sheet 116 a light-transparent |ayer 117 nmade of a
Iight-transpéﬂ@hﬂ-uItravioIet-curabIe synthetic resin. The sheet 11 b is
formed froma |ight-transparent. synthetjc.resi,n such as. J U,LL 2003
pol ycar bonate to eﬁ‘itgﬁ HE@@“E%?%‘F”’_@. of 6.1e09bﬂe%ehl?ﬁ%ls§f§ aﬁb‘ﬁh(e_e‘?’ﬂﬂ‘lm&S
formed on On@istle behwddidn bEjRLriveliend shd ARECLIGY1 LT R Migh: RERh Uhifled
pattern forned on a stanper and consisting of convexities nd concavities
cor r espondi ndrdn® af §eenicondwtivei laseramd foemeexd thees patatisPHE Meldént abod filge pi t
pattern 115. As shown in FIG 8, a second signal recording layer 118 is

f or med al ongobjestipé lenphas @diantelcs of Fonme i this case tthe abjectjve lehs wminewbightlosvar ds

;?30EEELC?LePieéq‘%ﬂ%’w‘.fs%bﬁi%%ﬁ%?@{w”téié%?gﬁds%&e%c{lﬁsi B agBimetst ot 4am. Thus,
Formed {1 om & TR SRt kbhingsiF apREAY oA HBPl ST Rl R ardiFhinhifen o 4o o

(Au) or silvepnttdighe fomgmgmﬂatuaémﬁgmmﬂgsérmaﬂ dutpéihf Fom iHeoHaddiveaepnd
signal recording layer 118 fornmed thereon is produced through a process as
shown i n FI Gsupportéd biydherldns bobliaend dfich scapethecigrab rearbeding bred 21 thesopftiedl t 0 a
replicating qor stanping post where a stanper, 122 and pressing roller 124

are provi deddiseple the Jgnsdrobbipisiinstalled pp @ Bimeiabaguatop ¥hieh driygsstognove the

concavities d convexities. correspondi ng,t he xLtkhes and..

concavi 1 os, SPESHEERS tn ¢ ForyfiR RPN S MEOTRAY R0s SERR hiéesivedans o
roller 124 i §n&ir9¥'tf£%ﬂjﬂg‘ &i&ﬁoﬂ%ﬁiéﬁﬁicﬁ%% thel BtidaP ¥ BarMRpGh R, %Paéezé-f I'S
passed between the stanper 122 and pressure roller 124 whil e being heated
and pressed. afdutd.5 trm fpopart mstablation haeto bedprovided adutbdepthe lems habbin. 123
stanped thereon, and is further fed tqQwards a take-klp roll 121a. Before the
pol ycar bonat e webl & optigal dis 1 digs the table-pttachment 4 of 14 mpn @ysq #t glagneter

sputtering p . th C i | _r i 8 i on a
portion of tﬁg&\’é%f %Teoﬁe[&%i @Epcto e %t reﬁa@&eéj rﬁlﬂ g/fgqﬁéj_gd%égﬁ ai’P é%%lgggﬂas
Further; thedppbydpitediat eV iile table 19 HENSE geferallp URE RafR §196 s Whetsbiehe
web portion, on which the second signal recording layer 118 is forned, is
punched to aatdchenenod aad basvhieintheitabl¢-atachnient 4 id to beifRourted r Wiagn thor optiegl t he

sheet 116. The web 122 23 21 J UL 2003 is wound on a take-up roll 121 a.
The pit patt diss lcpgstrestedas mentionedabang isscanned; with g lighfbeam epuibedifram an acks
whose pitch is,.ahout, 1.-4 tines . Jarger.than that of.t recopdi n racks
formed on t hgp%%at ipé%{fupd'inyg gsngﬁﬁ Oﬁ-'ffmﬁrgen%oglﬂnﬁj % Peér;lgfnﬁ%%’f ﬁ:ggﬁel} £ ?Ehe
form ng the Bght P@Erﬁ%ﬁxg bé movedtodl radiafPesitiond oft 11 iniRsheap tHead-ikfreh REkhd N
the optical drscs 1 and 41. \Wen the stanper 122 for such tack pitch and

m ni mum pi t bpticd discdl . f Thatds] theolightteanccannespoirdidiated to o omer afeathasingd i cal
discs 1 and 41, respectively, it wll have a pit pattern being a half of
those of the pit patterns formed on the optical discs 1 and 41, and whose
storage capacity is also a half of those f the optical discs 1 and 41.
When the sheet 116 fornmed by the stanper 122 is fornmed to sizes
corresponding to those of the optical discs 1 and 41, respectively, the
amount of information recorded on the sheet 116 will be a half of those of
the optical discs 1 and 41. The sheet 116 thus forned is joined to the
substrate 112 with the second and first signal recording layers 118 and 114
pl aced face-to-face. As nentioned above, an ultraviolet-curable resinis
used as the light-transparent |ayer 117 between the sheet 116 and substrate
112. To join the sheet 116 to the substrate 112, they are centered with
each other and the first and second signal recording |ayers 114 and 118 are
pl aced in a face-toface relation with a space D24 of 20 to 35 hm bet ween
them To this end, a jig 125, for exanple, is inserted into a center hole
116a formed at the center of the sheet 116 and center hole 3 in the
substrate 112 as shown in FIG 10 to center the sheet 116 and substrate 112

o " Y ~N o2 - ~r—- T - " 4




21 J UL 2003 light-transparent |layer 117. Wth the substrate 112 and sheet
| 16 rotated, the ultraviolet-curable resin injected between the substrate
112 and sheet 116 is spread to a uniformthickness. Thereaft2r1 BUlr.%met
rays are irradi ated through the substrate 112 to harden the
ultraviolet-curable resin to join the substrate 112 and sheet 116 to each
other. Next, the hub 5 is installed to the substrate 112 to cover the
center hole 3 in the substrate 112 to finish the optical disc 111. As

menti oned abgve, t S tﬁtrate 12 and Eheet, 1q6 are joined to each other
with the spag@msfer? spg %5“}8?‘11 ehRiare- tthe APH 3o | has 3 iIndpraration, ssna

resin, for e e . 1nj ed int e_space fto.formthe |ights{fansparent

over 117w ERRRs pleEEed o B Tni 3 g e U 2L RIRP S T e
beam of 380 to 4 k& WA WS eE = L 0 nmin
wavel ength ~., |§ﬁ§‘g§:§£€§ on !teh(gtg#éia} getadbrgysagg%}?\%{rgﬁglrgnr {élé‘%tfr?g %‘3&& 1I14
or 118 througbosiedody etignem-optical igtiahdn aheunfdimatibn apeaial tecordiNg ah, @. 5 to

0.7, the focal depth will be t 1 gm Since the light-transparent |ayer 117
has the t hi clkirefoingeirs yfthe substrag: Shes tmbea rim o tasaforanciprapatibn oé therligit on

oad by o o | o0 g EROTRIOUSEE e dngared § deiRd OROIIIHE igncr
ead by a cdiffh |14l . Sy
Spherical abact AR (R AP AR O b OB RS bR

si gnal fironndftatdd upon tAE sEBRAUEI2 (£5R0ANS bk 3068 thahlF) A fb2 feciproatiisi tion
of the objective lens 131 is controlled for the light beamLZ to be focused

on the first or secshuivisirgREG. 3,¢hoopiicad disayleiasklsigmal rddodding astwewtending| G
8. The position of the objective lens 131 is controlled using, for exanple,
control si griestyardiyifrom jazadigl pesition of 42. 3rum 6F less £y the epntar of dhe PRIGRY

| ayers 114 apnd/or 118 apd 25, 21.J. .U L. .20 r-ezorded.in control .signal
Fevor di ng. ardss ASIKGEPT & diagirichl POSIBRNKSF dRary P Syey $HHE
and/or 118 d il QRRTERR droBethbRhATbPREh%o HeSGpchl dRECOTAMs ot e
third enbodi ment, an information signal can be recorded on each of the fast
and second gagitilely smdraiiesgrdedyinformbfidn sigdallfiémitie eptiaabdisotl. bei ng a hal f of
that recordable in the optical disc 1. Therefore, ttge optical_disc 111 has
a total storage Merecpesificgllythe opticalglismhhagdefined tagrepn an aydigand vidgo

t he above, t.he read-only, optical dis 11 4s. constr thal

i nformation Lgfo&ﬁxgﬁo? §l@ég§g?ﬁdcg?ﬁ q,rﬁ%oﬁvﬁgc# %%@g@g?%%%ér%ﬁﬁﬂirgé}%ﬁn%e
|ayers 114 afidsilid Bidietof RO O s, Fuithir, BE AogtRanah |1 the forteslt i@ thd 2 t o
t he respect iad\}feimgiégh%?‘etrbggésgd?fng aggrﬁg&ilﬁ and 118. However, by form ng the
second si gnadignalaecekidingg aesacan lat8a fin evhich tomtroll sigreald, etw) edhicl arsmseld for| |

allow to pass _a predeterm ned ampunt. of a light heamwhile reflgcting a
pr edet er m ndafosmatian signal wate tp gad read-ffam the qplica) dise b@gesxiesq)rée@a@nﬁe ide

information gignal, from.the first_ and nd._Si L. rec J 14
and 115 by i(b% SRRalieRERng Frmenure it WRBA SRRl e R by R
read-only OFBﬂtEélkndibfﬁxé'%éml%c&ﬁﬁﬁig%&ﬂ%ﬁreégﬁle&ay be joined to the sheet
116 (nanely, the first shéet) wtha second |ight-transparent |ayer 127
made of a |ight - inathe peptizal dise 1 reonstrheted asriabthe atwivey thed ratio bétavdenkthel ai d
bet ween them as shown in FIG 11. Nanely, three signal recording |ayers may
be formed i rinformatipn sigaal meerding area andiensinformation Fignal weardipg AR IS4 ayer
118 fornmed on at least the first sheet 116 is formed as a translucent |ayer
whi ch will &1®%% o pass a predeternined amount of a Iight beam while
reflecting a pr e‘iPsi/:ﬁfs%lJP& AP grefic hiauldtiahlis hEApted Woith o bptiemNiboned

I a optica I to

read-only nufti- ere sc may be forned
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26 21 JUL 2003 the size of the second optical disc according to the
present invention, that is, the optical disc 41. Also in this case, since
each of the signal recording layers is able to record a half of the

i nformati on anmount recordable on the optical disc 41) the hvo signal
recording layers can record a total amount of information eqggigal ch
that recordable in the first optical disc according to the BZégeiﬁﬂ. %3

i nvention, namely, the optical disc 1. The optical discs 1 and 41 ‘
constructed as having been described in the foregoing record an information
signal with an extrenely high density. Therefore, any little dust or small
scratch on the optical discs will nmake it inpossible to accurately wite or
read an infornption signal. Thus, to avoiﬁg%gg above i nconveni ence, each of

the opti cACCAIARS ta thepresent Anvesiignysers & 3400y AR waveleagindased in
a cartrid ' c I .41 S set as_encased. in.a cartridge in a
recor di ngq%rqgﬁ?)Foal}egéfdg%g}ﬁa&gg@pﬂg%qyﬁ%s Fmqre ofgn g'?%‘?’éagw&s?l%ﬁgé%@ YSh t he
cartri dge.ofRefisht b 60 1 ; inlol I.SC
cartri dges0 acé%lg di ngl ? th hg‘"ﬂrﬁgﬁg‘?%éﬁ ?r(r)&rﬁgq'{l)'ﬁg@%?glg ‘%%?F%%ngs :ag
gener al | y mowi afaincdfovridioa sigiiabr ence 51 as shown in FIGS. 12 and 13. The
disc cartridge 51 encases_the optical disc 1 having been described in the
foregoing. It S8msiitispostibletpaecardd gigateserimers andnforaatibnsigedl ow each
ical disc 1 is_ _encased. The

other to form (ia.tr'd e 54.in which the.o t1

cartridge tgﬁopé‘:? di‘?ﬁsh’ @Vﬁgg%naélyr%rgpgwgmx@fa SREpEession tRehaplogy parsbe s ge

h | : i 52 t

75 mm | poracd i reBfraipdPpicfiedr I imBleC HAIPRIC CaARq Gor S\l fecBra 7 %

nm or | esQ00rordherestil ﬂimngégeanartﬁaa@diorc@amgabémﬁlﬁb inbRidedlin JVUPEG2 The
| engths W and WZ of the first and second sides of the 27 21 J UL 2003

cart ri dge stadandecangyeruseditaresioyd s MREGZ nioving piwture §tradisfératecof MMbpsand 52
to 75 nm re5£ ctivelél, accor,ding to the size of the optical disc 1 to be
encased | £OFREC POJgtr alang With s8Ry | dge 54 has a thi ckness D3 sel ect ed

froma range . I [ of. . th tical disc 1
to be encasedO?Pé‘F é?r?ﬁ @E&gﬁﬁi ?{sahdgtl#g‘ 13‘%%%@?%%@ tggr&%gé%loc{rlﬁ‘%é%asﬁpgﬁﬁb to the
si ze of t hgadied &Rlgneiismodulatioh ay@eserib@itve l@%htbb@ﬁft, DPiviaBfted th B SSary
m ni mum | ength, width and thickness to encase the optical disc 1. In

ef fect, t lptiell discclathrougictbe Substiateithas shominGs FIG26a Wherathe dight beass L fre
cartridge,54.wth the first ,side having the length W qf 68 second side
v no. £ niTIGRGEOVREAPURS! (36 cnch ROTFOR RIS TSSGERE 455522 SREBORHEOBAA | cal
disc 1to C et el f: a-'at;g%ﬁ§ . D K'e: s D, of
0.6 mMm Tr(ljgﬁrgg?t??%gm&&ﬁygu o&r?elcllglhn t eiﬁ%é‘?é%g?f%&fﬁéégo gggl\s/vri ting
access opesmpgatute than pregletentnird, A partlonbf the aukiting recpridingtlaydr 28 fernoat i cal

disc 1 encased therein is exposed . The witing access opening 55 is

provi ded fionuthedadEmalton falmean which the light baamyLnisdoeused inkeagedio ahighehr di ng

d/ dug; tus, t th tical disc 1.f (1 f
o ot or nipestetRe R e ChtE e e Bloded Ta i eliBh of pRiembriratignead o9 °
f or med toa?eéu?ﬁ{m{eﬁrpo?ﬁ&?@fﬁétr HiHg 1hy@P2NRR a ragRidMticdonnbstiGar tri dge

54 to near a shorter front side of the cartridge 54.” The witing access
openi ng 5Wifts theo edioedingi rnbgndtic lagerg2$ waidnial peapemlipdardy miagnetived) in thee cent er
of the optical disc 1 and a mddle point P, of the front side width of the
cart ri dge msxgnetigedodireation|oftks regardingmagnetiqlayends a5

ext end g REPIRGE idhe FemERRCD Fognayad portal B A Stild BHRRSY i 1

al  ows an E%g%g%ﬁ %g#‘&a%ﬁefﬁ%%?&@&%m W/ﬂn{agﬂétgpdgﬁg R3PasilRRAr at us

t o approac i'sc writing and reading 2
to the layer surface to function as a mask 29 in which no Kerr effect will take place
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21 J UL 2003 of an information signal to and fromthe latter, and a
central opening 57 through which the tabl e-abutnent 4 provided at the
center of the optical disc 1 is exposed. The central opening 57 is forned
at the center of the lower half 53, and the reading/witing access opening
56 is formed contiguously to the central opening 57 to have e n

shape extending to near the front side of the cartridge 54. 251 sﬁ!fan%onna
FIG 13, the reading/witing access opening 56 has a mddle point P2 of the

w dth thereof devjiated fromthe m ddl e poi.nt .P, .of the front side w dth of
the cartridgevtile theRemaadiSHIsmASnEtiFes Rartion SingHensAs Anpertire, ) fap edight

Onng to thi i atL: i: | Ll 0 j framthe
centor of -t noo g Elpo e B AR A B d R NIIGE O Pl e
di spl aced frgmctRalc®eipekidd dRhOtecbfn®RECH oflivhichlthi ' xi s
of the objecti&e Igﬁs %Bs;tionedfﬁn tﬁ% gente? l'ine o?hgﬁgk%gggggpﬁ§$%§ 1,
so that the hiepermindiudartl enagnefizast alingotha ppagmdtized adireeéibh bdfethei ebortdivgy di sc
cartridge 51 can he designed more conpact. The cartridge 54 is provided
with a shutt &agretieayesddt i ioprssibiatp erdswith highweselutign,ancnfrmationsignabs,

ding/writi [ 56 and. tral i,.ng 57 t time.
The shut ter MR Boieclorelis TR TRAEIS G Stm BOEN g (Erckhoh THGREH Wbt -

I't. consists _of na.:first L.arq: tion 59 to open and close the witing
access opediﬁgmgg?&gé%gﬁs%§E5@f%$9%enber 60 to open and cl ose the

readi ng/ writing anc@sSerAbediesit, B AReostsal HRE 1HAE MhdGiambterdR)\bfH4i HACiHT € 61
to connect the bases of the first and second shutter portions 59 and 60.
The shutter thethisknss D gof @ronmuh. t Howeyer, heypresemlinyentos impetdinitat®-theset | on.
The juncture 61 has first and second prqjecti sl idi ng ides 62 _and 63
fitted on t heUnensiAnsshyidhediameter mﬁwgacrsaﬁegg@ & ﬁgmni ﬁﬁﬁ@mm R, oy
first shutte r{io J . \, hayl n

uf i ci ent APROREBE 165 d91sbg Ry RE riPhdtR SEored EHRRP T b SRAREY RleTHhe | |
29 21 JUL @06ihekd B, oFthe éptfcad 856 NAnSPapprepridelyiOfl @b eibANankE 610 4he
juncture 61 while being deviated laterally in rélation to the first shutter
portion 59 tto @Vosm depehdinp epor Hoi wayelenigth ofja Hghtdwanopsedito gvrité ahdiomeshdof f
the center of the cartridge 54 and the central opening 57 forned at the
center of ththedafarmagign segnal.o| so the second shutter portion 60 is bent to

of “the. read no/ wPR ot M Biical dRBY iR el ih AL Rork QAL (HEPREL Y
onto the carifveflién pfoviliédalsé EndthérSdmSdtiineif of@dptival &dcl ai d over the

writing access opening 55 and the second shutter portion 60 |laid over the
readi ng/witing aRefesrmngmemtnBIGd, thed: isechanadticelhe dlustyated a sé¢ondhpsicalidise, t he

first and second sliding guides 62 and_63 of the shutter mber 58 are
engaged on ¢ AGPOFg: 1o Present FyeatPR. ﬂ'ggépaaa 16, isgsﬁrwlﬂfe@éy@tqdhm &
(not shown) iy N L di ng. gui e CLI f 0 the
cartridge 54%@%@%#& te %e é’rgpgggtﬂugﬁfﬁgtﬁgﬁg%p%na ‘ﬁ%“%&‘%‘?@?‘gg%"é% can

be prevent edre{p&@ducsﬁg &@bd}mu@fiﬁ whiich the a€dteinehtaeddpticaldisé Atah Qlsdheastedl ong
the front surface of the cartridge in the directions of arrows A and B in

FI GS. 12 andTh& apticalpdisc adhas! the samecconstrudtion ascthesaptipkbdisnd &&ept for its
readi ng/witing, access opening 56 and central opening 57 sjnultaneously..
There is pro9PEis digmeter el heraloze the samsorsimilan cdements W@Osﬁ?@&%\ﬁﬁg’

e oePcBet e U, LR B L SRS TR gttt

openi ng 56 apescedayral opening 57, to thereby hold the shutter nmenber 58 in
that position. Wen the shutter nenber 5 8 is in the closed position, the

| ocki ng menber engages with a | ocking piece provided on the first sliding
guide 62 to keep the shutter nmenber 58 in_the closed position. 30 21 J U
L 2003 When the disc cartridge S| is ejégted froma recording and/ or

repr od~i ci n~ apparatus, the shutter nenber 58 is held by a shutter hol di ng
menber and noved in relation to the cartridge 54 to a position where it

cl oses the reading/witing access opening 56 and central opening 57.
Therefore, the disc cartridge 51 needs no forcing neans such as a spring to
nove the shutter nmenber 58 to the closed position. The second shutter
portion 60 forned | ong enough to close the reading/witing access opening
56 and central opening 57 has a free end thereof supported by a noving

gui de piece 60a fixed on the | ower surface of the cartridge 54 as shown in
FIG 13. Thus the second shutter portion 60 is prevented fromfloating from
the |l ower surface of the cartridge 54 and can positively close the central
openi ng 57.



The cartridge 54 has fornmed on the front side thereof an engagenent recess
64 in which a shutter rel easing nmenber provided in a recording and/ or
reproduci ng apparatus i s engaged when the disc cartridge 51 is set in the
recordi ng and/ or reproduci ng apparatus. The engagenent recess, 64, s n at
one end thereof at which the disc carp idge 51 is first lntiddltlml.z t he
recordi ng and/ or reproduci ng apparatus. \Wen the disc cartridge 51 thus
constructed is introduced into a recordi ng and/ or reproduci ng apparat us
first at one |atel@d oticde disR¥a9FortedBitale b MR BRBAGERABAL thaR B8 TImES 143
open, nanely, in the direction of arrow E in FIGS. 12 and 13, the shutter
rel easi ng nethaeis2afhimtdne arthiinelisrd Oadmhirorn ¢. 2 pmodMragpeajfivatlaf the opti¢ad disct he
engagenment recess 64, and_presses to displace the |ocking nenber, thereby
di sengagi ng #h&as adiameter Bmafldd mocasi shgwipiinddGof. The opticalidisc 4teetimpri®s. As

the disc cartridge 51 Ls fyrther insert.ed into the recoyding and/ or,

Fopr oduci ng. AR 2 tormei! Hole ElaSE BY hER: RSPHEN P AE AIRORAIE FeoBHEaaE o

| ocki ng nmenb t i i 21 JUL 2003 while the
shutter nenbgéngggﬁgﬁggéP&gg?ggé%fﬁfﬁg%gﬁ&ﬁ%@?ﬁreIeasing menber from
moving. so that thR sbitrdted2 ¢ BRSSHtRERNAIYWI RTormh@PEOMY puljdarbithafCiesfto
openi ng 56 and central opening 57 ‘are opened. Thus the 'disc cartridge 51 is
set in pl acehave thbdianester Ri,rdf S&nefmoand ethickobess Dy ofpGurmt as shoden APt 7. n

FIG 13, the cartridge 54 has forned on the | ower surface thereof first and

second posi t TenpeRstial 43 hastoamed gbtheqentes sareeficepéasiholod hayingiadiapeisvi ded
56 are f or el PRS BB i AL SRiteAh e 10T Abifes 12 el BlbeAip it B8 Bigr °"
cartridge 5411%5_3"‘5&5 ‘iﬂnﬁlgﬁtdﬁﬁ’é-gﬁu ni"ﬂdoeﬁfg @thﬁreg% JHRRPE BFtHeO%%QﬁatQWZ'. cal

disc 1 encased in the cartridge . The rst disc cartridge constructed

as descri bedThete idysroided at the cemterefihe sutivave 42 smhineticeldmpsing bub ¢ teolese t he
optical disc 1 having a snall dianmeter. The reading/witing access opening

56 is formedhacenter holg 3msdn thetaptigal disadb As shaven, dhg byl §igensists ofthdepsessed,
along with the co ct desjgn of the di cartridge 51, .the recordin

Bl or 't epr RITEPR G At 3 S CeRerRereh ndedeattatboPan 6 195 eieMgRhseq
can be desi j J : : 15,
Chore is | Mot REARARAE, BahdlcHOREE! whilk RELS P & diotifon it
invention, dastignétn.t Thessindle holel RecoddmepdriR,alf 200 fen.ase dn thengptical dise
present invention, nanely, the optccal disc 41. The disc cartridge IS

general |y i nbithatad Sistfitted atcthe dsprassediporipni6 thereos in the ¢anterthale 3 of the

cartridge, nagely, the.disc, cartridge, 51 havi heen descr,i bed. in the

o bgor e TRigte 2, B5a fhe GaEnngRC HoohGivelihs IR & Setererios 8%

hal f 73 butt éﬁﬁg] t teyl j i j

cartridge 41@5&?‘6 gﬁ%gtg‘%ld. ?Iﬁ%g‘h?a:???%gﬂe ggql g g?rfaggﬁrﬁ) a@e ES%Ed

rectangul ar dpdrﬂipﬁ 6ahensof and svhich istto be dfgdped in theatvgichvity 9 of thklsubstrité 42m and
e

a second si as a length W of 41 32 21 J UL 2003 to 62 agL
per pendi cul ar t o Fhesubstrate 42 hasprovidedengheothensidethereod) onpiosite totthafrwhase e

h d I i n_dj .0 d atably i h
cart i dgo. 7Ane e REHGReRY W4 ffeedd Tl rOraing AT T SHichaf st ot o2

cartridge 74 jptely selected fromranges of 41 to S7 nmand 41
to 62 mMm réggég?ng?gg&%gcording to the size of the optical disc 1 to be
encased in the cad wril@en Sddio Hd vided infetaeation dr%m to thei sigstad seconding ddyeet ed
froma range of 3 to 6 nmaccording to the thickness of the optical disc 41
to be encase?l ofithemptical disc 41, constructed as above-mentioned, pulse-irradiated magnetic
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That is, the cartridge 74 is fornmed according to the size of the optical
disc 41 to have the rectangul ar shape having m ni rum necessary | ength,

wi dt h and thickness to encase the optical disc 41. In effect, the disc
cartridge 71 shown in FIGS. 14 and 1 S conprises the cart?!gagg m% a
first side having a length WB of S4 nm second side havin t of
57 mm and thickness D4 of 5 mm since the optical disc 41 to be encased
therein has a dianeter R 1 of 50 mmand thickness D' of 0.6 mm As in the
disc cartrid onti ; i : } g r

t hereof a wr??idﬁg%ggblgggﬁg%gkgﬂg%%éﬁ tS Era%ﬁ‘igﬁ{r\?ﬁ?‘cﬁe%@%?hg?ﬁ%@@t@%@%t& part
of the opticele ldb@t@irfglrrﬁ?ﬁ&iicﬁﬂelﬁhﬁé@idmgit%tB%M@ﬁﬂng délas & adopredla@weth fal f 73
of the cartridge 74 has fornmed therein a reading/witing access opening 76
t hr ough whi chptacal diicdl.| y ext endi ng part of the optical disc 41 encased
therein is exposed and which allows an optical pickup unit of a recording
and/ or reproduci rfgs EPHflfﬁgdﬂsG la\é%fqpéléﬁql%ldmsi taglfr%t@chmem&prmdedng

and readi ng of ;an inforyatien signal to.,and fromthe latter, and central
openi ng 77 1 R BlrgROME! therephds aEtbnes AUhYR: 305 5oRHLEE 4Rd/on deRreRngingor

the optical g L6 B g r i it : S
opening in tﬁp dzing%’ égg}c??ﬁ?ggygt@erﬂ{ ﬂglbbgla ?r%;l \%rﬂi ??%gpg{é%slhh%g%gﬁg%gam
has a ni ddl etheesint dik able3B4 havidg dhelgdne2UYIaime i ditthe tdbés-adchermt atagd from
the mddle point P, of the front side width of the cartridge 74 towards one

of the | ateren vdiigh shetablerattachmant dgie tg be meuntedwihus, the @ptical pithep unit
cartridge 74 is provided with hut t menher. 78 to open a ose, t he
writing acce%‘gnBaBgﬁ? W&%ﬁ? opﬁﬁagidiﬁﬁl\/\)f"ﬁ[ P%Ejsr{’ac%‘élég"eo%’ﬁgﬁ@se/gga etelhrs al
opening 77 af: 1 t] C hyt.t er. ra17 81 ' ]

differently lfr}cl)%ﬁlyﬁe S cu{)ﬁcralye@og’r {.htgf&{tﬁgl? gpgc‘“cglrlftlﬁagggs gﬁé(g%q con an
construct ed mifdfmatioh%igral fdeerdind aRh extefding bareREE PémanThiidé dRhRIBR, Dfas or
to those of the shutter nmenber of the disC cartridge 51 are indicated with
t he same refa@rleast @2mamer Hemelys ¢hke dptical Hisc l4dthasa sigmhl weddrdingtaréreextesding bed

in further detail, The carjridge 74 of the disc_carfridge 71 has formed on
the front siewardy amcﬁﬁ@gggﬁ@ﬁf?z-émy%&s framyihe cpnter &fihe ortical diseasi ng

menber pr °Vi?§?xggn§1ﬁ#o?88r£%xﬁgw% gtidn Jé%g??i%gé’“a%ﬂéwhi‘n pRg2peg when

t he di sc car 'S se e recordi ng or reproduci ng apparat us.
The engagenepdsitivde $5it8 4 thaxifREN abu T iffotimatieh sighaRt whi ch the disc
cartridge 71 is first introduced into the recording and/ or reproduci ng
appar at us. When tMeredipscifically,theigptical dishdd has dsfined therkansan avdimandeidedont o a

recordi ng and/.or reproduci ng apparatys first, at, one lateral sjde thereof at
whi ch the enRfEIERR sigR@bESO a%ressgw}lwbnﬁeglﬁ@ﬂdgam?tswﬁaﬁ%é mmsf&enot
shown) of the .[. ol ni d/,Qr r j.n : enent
ocess 84, oouie Ahe Ry Sags e Rt th BRARR el R BSrdige ERER T
di sengagi ng thagidrl r&orfind arkd) Anl 264in"@hich ReRroONAEN A8 @6)) whichidie usdiforer
menber 78. As the disc cartridge 71 is further inserted into the recording
and/ or r epr ofiriatioasignahwrite tafand reddfeorh thekaptigaldise b, arsredoriedpanglecutsidem t he
| ocki ng nmenber, .the cartridge 74 is,noi;{gg vvhile,gﬁ shutter nenbey 78 is
restricted biResigpabreeprding ARy i Which contralsigRals fic whichiase ImdigatiXei i ng
access 34 0 eni.ng. 75 ' iting access opening 76 and
S s o TS HeRRPine e S LRttt

central opening SC cartridge 71 is set in place
in the recordi ng [@RMRLirfaARted HisighetidAuRtios is AdotB@ \With theFdpcall8isc 4he
carnidge 74 has forned on the | ower surface thereof first and second

posi tioni ng #woeding%o dnelpABentrinverition, pesofid bghtrkgapi 0§4Q0 omi inevavelengthe A
recordi ng and/ or reproduci ng apparatus are engaged when the disc cartridge
71 is set in the recording and/ or reproduci ng apparatus. The positioning
holes 85 and 86 are forned in positions gy the front corners, respectively,
of the cartridge 74 at which the holes 85 and 86 are not opposite to the
optical disc 41 encased in the cartridge 74.




The disc cartridge 71 is designed smaller than the disc cartridge 51 since
it is used to encase the optical disc 41 smaller than the optical disc 1.
However, since the optical discs 1 and 41 are identical to each other in
the nethod of attaching each of themto the rotation drivu;q ?ﬂgngﬂg931of a
recordi ng and/ or reproduci ng apparatus and the nethod of it a

reading an information signal to and fromtheir signal recording |layers, it
is desirable for both the disc cartridges 51 and 71 to be usable comonly
in the recor ¢epdit@RIORIIng 6PT SLHUB1REY o PRBA GHakSnfhh&dbod SoeAMPRld Re@rWi iR, at

| east the disc cartridge 51. For selective use of the disc cartridge§ 51
and 71 of di ftleemeof 660 nesin waselenghoh peeticy drogirndfl Orgigahytediaho@ of an
apparatus, it is necessary to provide the apparatus with a cartridge
receiver or h@&W@MUQMB@ﬁagan sel ectively position each of the disc

cartridges 51 and..71 fpr attachnment to the rotation.dri.yvi nmechani sm A
Fecor di g and/ or . FegrIHAL TGRSR AL e en g fisoptisebtic 42 uledhapwie medi a
conpri ses an;apkical . ni it 1 i i r . t.he
COmDri $6% B BRI S ol ioR AL RAREL bR L DU AN,
addi tional | y rg4dang 8 iffoRRatior’digdaldebord®dn Hesptieal dist dqeadipiéd.i oni ng
mechani smwi thin the reach of The optical pickup unit and rmagnetic head
unit. I'n such a st thatseemd émbatdimeht) titescorabbptichbdisod$ ihhé ehevdibeenRy, &f

m nor nodification of a recording and/or reproducing apparatus in which the
di sc cartri dg8 rmgnandshe duekness Po ofdt 6upm. df ¢ assurgranintegded storagesiapadityi of t he
apparatus in_ a sim]/lar ner to that faor setting the.di cartridge 51. To
Chra and. ¢ ndfatal e ATCRTYoleR e Hember R by Fhrradle Srhs: Relee i 2ot n
the disc cartgy N’ whi e Ricknkst B r,ﬂg_ Ol Sk AN Har GritRiIang
appar at us. F?%i'agféqﬁfg@f% 5%8 ShO\IIlV t oget her the''ad pt@lrrgﬁ'lrﬁge!%}t%asgkggdi S ¢
general | y i ndarmpatofd.4vot(17 nrh depemiggeupbh thedrabelengdth of & fight tdarpused forherigdi sc
cartridge 51. As shown in FIG 16, the adapter 91 is designed to have a
rect angul ar @ndiee readfandofarmasionisignesi ons are same as those of the
cartridge 54 of the,disc cartrjdge 51. The,adapter 91 h formed in the
center thereof a ﬁ"a réfﬁ%—?%ltl&? ﬁ&tégﬂé%f\?flg)?pggaltdgscﬁéc@%"él ?W@r‘ﬂ{‘%é‘) the
cartridge 71, ..Lhe ' AU faaGl ' j i,SC
cartridge 7LProFRa: BABRRH hietechdpaltin ok SPinciphtal Bt E Y1 haSoly) oy
first and seasiigl@sighdlirecurdimglayes onakaaindf the,subdtraies 2aghd2. Hosvever, $i cased
second positioning gin engagenent . holes 85 and 86, respectively, formed in
the disc car thd epjicay discad andchrare gead-ady opticalnkiscs,twaror mpes signal reqording
second projections 9 nd 96 are.fo d .on the baotfpopm of the concavity 92
al ong a wal | ?"(YFrstW@yi’S%BHWCFW§¥%%%%§F?§@%SE@WI al ong whi ch the pins
93 and 94 are proyLee £fGt $ESHR T i iéﬁ“b

provi ded to suppgg%ﬂ'?%legg%@méé F?u'r?’i@%%f tﬁ@aﬁ'éls@fdégl%lt#l d%;g1 1 éﬁ: léﬁgﬁl evel
the latter i fvhieH idtairead-balytdpticalddisd leaviripltwodigrabveeordihg biyers. The@ptieal dise t he

bottom of the concavity 92 an_opening 97 through which the reading/witing
access openi iggensralhyingisatedawith gaafasepce 1 lniheioptisal disq 1 bl is formedp haye
formed in the | ower .half, 0 he.disc cartrid 7l .received in, the.adapter
o "are oxpoducpaie Akt et opiel 3 i o bitierds 69 BN GERe R IR EIBERR of ce
t hereof a sh | 4 er 98 which is connected to the shutter
menber 78 of %ﬁ%&gﬁg&ggga@%br'l ge 71 set in the adapter 91. The shutter
coupling menber 98inifarRé e siRidaldisd 1 Ahe opia ivent 1 piay) lewe adiariéers ofup to
engagenent in the engagenent hole 61 a forned in the juncture 61 of the
shutter nenbép nma, Itthay banea dinmeterioé 65 men pelessdapgndiag upey ap infended sipragee
front side of the adapter 91 in the directions of arrows Cand Din FIG

16, which is the sanme as the noving direction of the shutter nmenber 78. The
shutter coupling nmenber 98 is also providgd with an engagenent piece 100,
which will be engaged with the shutter rel easi ng nenber engagenent recess
84 fornmed in the disc cartridge 71 set on the cartridge hol ding concavity
92. Further, the adapter 91 has formed along the front side thereof a
shutter rel easi ng nmenber engagenent recess 101 simlar to the shutter

rel easi ng nenber engagenent recess 64 fornmed along the front side of the

di sc cartridge 51.




Mor eover, the adapter 91 has formed on the | ower surface thereof first and
second positioning pin engagenent holes 102 and 103 in positions,
respectively, corresponding to the first and second positioning pin
engagenent holes 65 and 66 of the disc cartridge S 1. As showmn in FIG | 8,
the disc cartridge 71 is received in the adapter 91 thus c%n%%ﬂﬁﬂ%?ﬂqgtr1

t he engagenent projection 99 engaged in the engagenent hol e
shutter nenber 78, the engagenent piece 100 engaged in the shutter

eac . . 8 o . i oni
pine 03 and DA AATaga T b RRF iR 0L R ) ke A PR B8R e
respectivelyseldéted #ows a 3dnge 4104 td0 17 BROR c6@%AS 10386 wabelchbfh 6%@%[%3&1'”,[ the

adapter 91 will have the sane shape as the disc cartridge 51

can be handl asedstorehdah ynfioomatien stigael reeorded dgeheSoptical8iat 1. t o say, the
adapter 91 with the disc cartridge 71 set in the cartridge holding
concavity 92 is ifsrsbaueetn FIG 8 thgtthird optiseledise 14l crompvises efsupstraerid2cul ar

to the front .sid n ich the shytter coupling nenher 98 is jnstalled,
Dto s 1 coor BTG A RO oY S et B iohES Pelscarhante, Thmsupsirate
fiarther ins ' 0r di I r :

Shut ter  rel osst orkd s B LaRhilaD Qe Bpcict or [SERAEH TG APPE, Allihe 40
apparat us enparg @ﬁ&rﬁ.hﬁtﬂaebréfdrﬁéﬁéﬂl&ld@d@ﬁére@ﬂﬂ?ﬂ%&h T18GR&Ss 4 Patdrg MovVe
the shutter coupling nenber 98 in the direction of arrow Cin FIG 18. As
the shutter obwplyisnmllmomyvexitieBaridscamosdties. riThahis tdisaydhé substriitedn 2 dsvfonimied FI G

18, the engagenent . piece 100 proyided,on the shutter couypling nenmber 98
moves in theglé HUestng 3 molaR PAYCHRARALF “E?n@z&'@fgﬁﬁh‘t“ s isdispgsed pstampes

Cocki hg renobivilg St b a bl o obRVxinds 3l KBRS e doreSndifling [ine
menber is di ggpRaeaRd aﬁa%ﬂh%lﬁtiéé,)?é%?eﬁiﬂﬁ%ﬁ tR& ﬁﬁipq&&nqgisth 3% mﬁm@nﬁer

78. As the adapter 91 is Inserted further into the rea a
reproduci ng &phesatistrateal 12ckastalfirstsigenh gagsdivgiayef 1 1dfrined klong thepiopattdrn om

t he | ocking piece, the cartridge 74 is noved along W th the adapter 91 with
the shutter Erb?r@élr onrg sidesthereof suhery the Pitepftegn d Ipisctoemedo Theofir so

® ,
that the witing.acgess entn r i iLdn ccess . _opep 76 _and
cont ral operteRtr i BEF L PR FtPed ron! § RADISLAHE SALHN A°G5R pEBER, Yok her
with the di sgheQffd Whildfalldwd € 9a§sh§ ﬁd@teﬁﬁhﬁdamﬁé’dﬂtrdfdﬂﬁgﬁ@)b&}n irfadidted
recordi ng and/ or reproducing apparatus. The adapter ~-917is correctly
posi ti oned othrough thastbsteiteel owhile siflectngapredetermingd pimosnpofthe tight beant. he
recordi ng and/ or reproduci ng apparatus are engaged in the first and _second

posi ti oni ng Patfieshgiggahaeaerding laxerig4 consists 9f mare thamanesiligpne Sgm ofBisNa, U L
2003 It shou, be .pot.ed 1 hat.to sel,ectively di [ thh dges—ol1 and
70 of | di 11 or o & DELEF statRla bl BF Uik PRkard Rt igbHh oo BHGS TRE
cartridge nmogntod FIMR 6 SERGNSRD, b el liRE 20 pk6diite8 oyd Vadiftth Gpéafiod@rhel d
may be provided 1n the apparatus. In this case, the cartridge nmount i~
provi ded w tdpupesinggi oni ng pins which are to be engaged in the first and

second positioningtﬁgn engagenment  holes 65 and 66 in _the disc cartridge 51,
respectivel y, andnithisseadsanlyrppiical disc bbl, drgypig eattsta kldormed on thesubslathd

posi tioni ng pjf.epgagene ol es . n ) 42 I yel T ik
possible to gie?ésc?qu%w%tah%% |°§1c§)c?gl;c'? % ggg %%@ﬂa%gnﬁatio% tﬁ%égcp (5(?:'185di ng
and/or repr %Ms&f&nﬁ@&%%ﬂ?gti&h@di&salr gnd 81 "RHo! thel Mmishufit1ehpth 6f BE i1,

| arger than the disc cartridge 71, relief holes in which the positioning
pins are to ineludedén thecpit pattee 113 isstboantl4 siawes at gpothan those igtheiopticalghgpsnent
hol es 85 and 86, respectively, in the disc cartridge 71. As havi ng been
described in the foregoing, since the disc cartridges 51 and 71 encase the
wite/read optical discs 1 and 41, respegtively, which are capabl e of
recording an information signal, the cartridges 54 and 74 have formed in
the upper half thereof the witing access openings 55 and 75 t hrough which
a magnetic head wites information to the respective exposed optical discs
1 and 41. However, a disc cartridge in which the read-only optical disc 111
is encased has no witing access opening fornmed in the upper half thereof,
whil e having fornmed in the lower half thereof only a readi ng access

openi ng, through which the optical pickup unit is exposed and a central
openi ng through which the tabl e-abutnent thereof is exposed. Therefore, the
disc cartridge encasing the read-only optical disc may have only a shutter
for the reading access opening and central opening fornmed in the | ower half
t hereof. 39 21 J UL 2003 The disc cartridge 51 encasing the optical disc
1 and the disc cartridge 71 encasing the optical disc 41 are set in a
recordi ng and/ or reproduci ng apparatus constructed as will be described

N T -, o o - . o o o LR T "



As mentioned above, the disc cartridge 71 is set in the adapter 91 and set
as it is in the recording and/or reproducing apparatus. Simlarly to the
disc cartridges 51 and 71, the cartridge in which the read-only optical
disc 111 is encased may be set in 'the recording and/or rep ugj no
apparatus to read information signal recorded on the opti cazaﬁujm-llzpoa
Referring nowto FIG 19, there is schematically displayed a recording
and/ or reproducing apparatus in which each of the disc cartridges 51 and 71
and a di sc_qagddd doPhANEaRIArd A 8 Al iscOR ! RIS A bE dSrelafhe:  The
recordi ng and/or reproducing apparatus Is generally indicated wth a=°
reference 2@fckdds 9pw® 0. 7hengliagd gialdnotid @05, tof 08 10jismbic amietdfoR, e Set
in the adapter 91 or the disc cartridge encasing the read-only optical disc
111 i s set irecardiagrteacks dambe fombiast by iypgotidn eneldingmfar gmtiseti2G8siho write

i nfornati on sign§lfhs such as audio signal, vjdeo signal, etc, and read an

i nformation si gn¥hepdegn @%@?Sf%éh%g@%%?n I Eespaeivehn thsy srnper prepased

repr oduci ng _a rat us 200..conpri ses netic .head. unit to.appl n

et ernal - modT e 2po - GRS R ek pliR s AP i B Wl pr iR RRyF P

i nformati onygj . L 1 : ] nd/ or
r epr oduci ng bgig)] ér}?{ zftnfj(g %gﬁeggﬁggpgé@?ﬁﬁgﬁ@?éﬁg , ﬂﬁ’l'a?l?e %ﬁﬁaét‘;tgﬁ%ﬂ reshie
rectangul ar ibaswerapélkapadityeel the subaraiet B thacisrdoed half oftifdt of Radissd 1 and he
housi ng, and a cartridge holder 202 to hold a disc cartridge. The cartridge
hol der 202 #$. Jbpyséerecwhen thetstasiper dmcansideratiion iv0sed tofern theepeioal disesl 1 1

i ncorporated therein a rotation. driyi . ani,s 1 which drjves tp spin

i) a5 ¥imedgncc [ ana T 1
40 213U 1} aFife3CoTeSPOPeingato ket he(discs,} and ¢y the,amapnt, ln(f%m"ﬁl‘)@kmzp i
i sccart S Bl GRaPRer IF1 AR Bl Or G ORI B ot Mot ©

car ni dge holjdgd 4402 has di sposed thereon a nagnetic head unit 206 which is

noved synchronously with the optical pickup unit 204 radially of the
optical disc 1. Ifhtheraptiwal discdiilythegubetratardilgrhas & ¢enterdimde Buiotraed asthieavi ng

previ ously been described wth reference to FElIG 4. 0 in FIG 19,
the opti cal ca}tenégﬁreeﬁiaﬁ pHie %‘ﬁﬂrél%“ésl %@-ﬁs&%@%ﬁ%@iﬁ%@om&égow enit

a light bea | 8,2l ] n f t [ 1.1 L.ed from
t he gem’ conﬁqfc%}&%@%r?’ %anghteah%d%)p |rEc(gff ogﬁéggtelttaetggp% 8@3’?%‘?% %lgga et ect
a return |ighbrdin@myehe1Pptfofiabd, AhS@ndlat @is@asliﬁfneh@4@ehe@¢i%%awhwﬁ%miei on

signal and control signals, etc. The optical pickup unit 4 is supported
at bot h si deignaleecexlinglayar pi4.r Fofthenaduagneti¢-ciamping ihubt aisi ppdvidad phithe! | el

to each other on e hotto f the base 20 o, be.nmvabl e di aJ | t he
bpt 1 cal qi SEentoRitho At torckie drsenierhglenh i it PsoRtisALaitess! FGEL ¢ he
upger surface of i Cals, di St chise.t abl e
14 through an op%%ﬁ%g%ﬁ%%ﬁ%ﬁ%ﬁg@%%ggﬂ}%il.?&?étee @&%FQEPC 1El(pgscunit
204 is gui dedl,ahert iejomeddeshiebef 165foRAdd Suffisich@yp thiswdraliar e subdiawn) 1 Xkrdven by
a drive notor (not shown) fixed on the bottomo: the base 201, and thus
moved r adi ahaying prefoenepon on¢ side therdofarpit pasienn 35 bainge pattermhfiverysmallo

wite or read an _jnformation signal, the optical pickup upjt 204 is ved
radial |y frEoR@Niies and convexitiss cogRspaudingta infomyation sigpals, ﬁlerteﬁgpgmql£|

disc 1. As [(1.: . j i: ' ' with
the opti cal DaoRgng Byt ispsFrechraink 18P I8 EhU 3R (Ul b frept AR
optical di s¢17mddedFlallighttrmspaestilGaviori curible 4afhétic binp noved radial |y
of the optical disc 1 on the disc table 41 21 J UL 2003 14 as the
optical pickup uFke sBéet 1k 0 formeddfrohe lightrtransparensasynthtic el susbipad ses a
magnetic head 210 to apply to the optical disc 1 with an external nagnetic
field nodul ated according to an information signal to be witten to the
optical disc, and a magnetic head supporhing plate 211 provided with a | eaf
spring supporting at the free end thereof the magnetic head 210 and which
can elastically be displaced. The nagnetic head unit 206 is linked with the
optical pickup unit 204 by a |linkage nmenber 213 in such a nmanner that it is
positioned in a position where it will be opposite to the optical pickup
unit 204 with the optical disc 1 on the disc table 14 | ocated between them
As shown in FIG 19, the |linkage nmenber 213 consists of a coupling piece



215 and a fixture 216 forned by bending one end of the coupling piece 215
perpendicularly to the latter itself and by which the |Iinkage nmenber 213 is
fixed to the optical pickup unit 204. The |inkage nenber 213 is forned to
have a generally L shape. The |linkage nenber 213 is installed to the
optical pickup unit 204 with the fixture 216 fixed to the @fi cHJ| 2008
with fixing screws or the like so that the free end of the coupling pilece
215 projects above the base 201. The base end of the nagnetic head
supporting plate Z 11 is pivotably supported on the other end of the

coupl i ng pi pelgcaboniny towahickatssaDRiof 01050 | #liBWThe pltrpistet 1 SRGARHIE head
supporting plate 211 is pivotable about the pivot in directions of the
magnet i ¢ heent side of thpsheetdl I istfoeméd by therthadly starapinigat patkta fornedyoh wr ned
towards and away fromthe optical disc.l.on the disc table 14, As the
optical pi c%wpﬁhiatndzﬁﬁnﬁlétl&i‘%fgﬁmb‘gﬁxtt}?é Rl FORGRYitiED COfTSSPRNAiNG dai thel y of
the optical . gi.SG:.: i AL . led.to th tica
pi ckup uni t© 2916135:5ﬁ%ﬁﬁ%ﬂ%&ﬂﬁ%%#ﬁ@%@,é%ﬁ%&t%?@é@gﬂﬁggs mu& g wth
t he opti cal i { 1415y i tilge neal disc
1 he  shourt R Sl e By e hrined WhpB A plepugtn 113° JRdehea
cartridge iwithahigh efficiendy besvatds an ppticat pickyp unitdisposed it frohtef thastbs@e i n a

position between the base 201 and magnetic head unit 206. The cartridge
hol der 202 hks aightibeam facusgshihsraoa La&lghahe Srd signahrgcending dayer ilddangdui des

?Eﬂe?”‘é'é%&é‘ﬁgﬂa‘%ﬂ%ﬁ@?ﬁﬁg'Af?éb%%esct%né?ig%l%i fR5iig tofr 118 A rded Bark 11 om
| ateral i dom PRy fofidiRe i rath s dRRiania. 2okt (A9 SMBeEAC

The recordi ng afmheshe¢tcidicdrvitigithe pippatterh 155 ADsesohd sighsl rwdrdhigdﬂydﬂllilsi ng
mechani sm 11 constructed as nenti oned above works as will be descri bed

bel ow when formed thereamisiproduged dwoughapiosesstas shown i EIG. . sTo fornf e sheetnpl e,

is set thergin: Fjirst, to wi ap Jjnformatj.on signal to the optical disc 1
or to read Lif-pRPleRRionaft ot S B Serleaig pEs EpPegostvES A starpher
cartridge 1 [ i Lo ki ik rt
fromthe 02!%2?%{ gé%n%il? trg%gifﬁ?fe ?‘h’!"gﬁf ?’ﬁeﬁ%tsﬁﬁ%égr% E({j%):fol nlﬂtéttlll é?%pgf t he
cartridge hpateed 12020fMEdcabitiesiahd wondextities borrespohdingpoathet dohvexities and he
cartridge hol der 202 in which the disc cartridge is held is pivoted towards
the cartri RaCINIties, respsctivaly.ofibe intended it pattern 1 Wy eTha pressyegoiero?ddsi n

pl ace on the cartridge.mount 20S. At this i t ptical .disc 1 in the
Gi o6 cart  iigEdes w8 asaahE piransy; The nolifarbusiie eB ol pfied Febiosh e
mechani sm tahi ot ' I : en it
is detect e(J:Is t hat - tf%fg%g&?}%g%fﬁ%g@gﬁﬁ%ﬁﬂ@gg %g?%?%%g&ﬁ%ﬁgt q121(%‘% tgr%\gases
the opti calpolycarbdnstedvéthd2 hhas the pitdmttefn d2@statriped thereor) @l is futtherfodng a
record button, the spindle nmotor_12 is driven to spin forward and the

optical di dewardssa takerumralhi214. t Beforrothgipalyqashanate web s takep upcan theirellup
unit 204 i ut. .nto operation. 43 1.J L 2003 A |,aht bheam em.tted
from a I griZiei {wdyBR S s B Pucring nast Rara e sfchid s bos BRI BT, o
disc from 8 forkfllod dpbtichVFthdwth 1SY b whith (8 Bt BhitCm198thal bleriftithp &8 { e
optical disc 1 wth ah external nmagnetic field dul ated according to an

i nf or mat i orFurtlgrathd polyearbonsteemeb T2214s mmved $0 mephriching pwst iwlrers ithpwiebi s
witten to the optical disc 1. Wen the read node of operation is selected

by. usi ng a RArtignpem dhch the segond sigaghreeardingdayerolh8; is fomaed, dvperied to Raser
f the optical,pigk it,.204,05.i i at,ed. t 0.t he signal NG,
21 of the. i fobptattEnentt6 tiedibiiie |12 MetREmitg Be e pL IBE Wek 22 o

21 of the optical disc 1 is detected by the photodetector of the optical

pi ckup unit 204. Thus, an information signal is read fromthe optical disc
1. It should be noted that for informat2dn signal reading, no external
magnetic field nay be applied to the optical disc 1, nanely) the magnetic
head unit 206 is not required. In the above-nentioned recordi ng and/ or
reproduci ng apparatus 200, the




optical pickup unit 204 emts a |ight beam which enables a high density
recordi ng as having previously been described. A sem conductor | aser
emtting a |light beamof 380 to 420 nmin wavel ength ~. or a |light beam of
630 to 670 nmin wavelength ~, is used as the | aser source. The objective

| ens 131 has a nunerical aperture NA of 0.5 to 0.7 to perrzq gl?loggqgg
resolution. The magnetic head 210 is a high frequency type on le a
hi gh density recording. In addition to the first disc cartridge 51 encasing
the first optical disc 1, the second disc cartridge 71 encasing the second
optical di scissyogd ema tekesupealld2i@ige in which the read-only optical disc
111 is encased c be. used in.the recordi ng and/qQr. reproducin aratus to
wite or read an R Hﬁ‘it?rﬂrﬁéi aﬁaﬁ?%t‘i%éﬂga?fe{%?dﬁﬁ%&ﬂ%&w@rﬁﬁgaa ve.
44 21 J U : ' ' i Fego) oSl he
opti cal reco%vglg%o Irtr@fsdlls %%3%%4? %&A%éf@%ﬁ%ta@éﬁe&%gé@ré@%ﬂ% fgﬁ?#]&cé? Ehe
recordi ng neghtidh] AN Hnd I OThOMiMERFE ngtN ¥ Likeip?R fefriingthe E?Hﬁ&ﬁtlﬁnd
able to an record information signal with a high density, a Pe ordi ng

and/ or repr otudssgbappidatimes dargeb thaprthat thethevdpitichl discs drandsphnWWingl she
conpact and can wite or read an information signal such as audio and video
i nf or mati on $tampsr sh22f feni sweh yadkopijch iand. mmimney ght dengith iis formed terizes

i ont on of SRSEOIE BB RGO 10 vl AL Aot Bin o1

changes and £ Lcat . Wi §:hi
of et -corkitip PERE I rmbRsHEblrhsRer FOORE! o aETON i iEafcoPe
read/ write ragbwHbsestorage vapachyiy dlso aBalf of tbsecofithy bpicad didcaleads1.0WHeh M

or less and a thickness between and including 0.4 and 0.7nmm the disc
further havithg sheatdi6dormed by the stamper 122 is formed to sizes corresponding to those of

the optical discs 1 and 41, respectively, the amount of information recorded on the
sheet 116 will be a half of those of the optical discs I and 41.

The sheet 116 thus formed is joined to the substrate 112 with the second and
first signal recording layers 118 and 114 placed face-to-face. As mentioned above,
an ultraviolet-curable resin is used as the light-transparent layer 117 between the sheet
116 and substrate 112.

To join the sheet 116 to the substrate 112, they are centered with each other
and the first and second signal recording layers 114 and 118 are placed in a face-to-
face relation with a space D,, of 20 to 35 pm between them. To this end, a jig 125,
for example, is inserted into a center hole 116a formed at the center of the sheet 116
and center hole 3 in the substrate 112 as shown in FIG. 10 to center the sheet 116 and
substrate 112 with each other and to provide the space of 20 to 35 pm between the
first and second signal recording layers 114 and 118. Then an ultraviolet-curable

resin, for example, is injected between the substrate 112 and sheet 116 to form the
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a recording area for recording an information signal on the disc, the
recordi ng area extending outwardly from112.5 nmor |ess fromthe center of
the disc, aratio in dianetrical |ength between the recording area and a

non-recording area is being 3.4 or nore, said recording are a
I nformati on signal storage capacity of at |east 2 G gabyt esﬂx gmm%l e

fornmed at the center of the disc; an annul ar tabl e-abutnent fornmed around

the center hole and beinE@Fonvex to one side of the disc; and a
magnet i c- c| digbi-tignprasent Jeydr t1d 7¢ h&ith e substrats) él?ataudrﬁéanct [ D6 rTtaedophe cal

d/ t dj dj d di
i oa furt her TCBHpIeF CUBUT HIIG VAR HEF e epubNEkn léﬁéﬁaggﬁa.lﬁgs;ﬂg@& and
0.55 f
racke, sai o Rofebd, Ahe CRidrBhen ERAYIP RS T RErBRhu Hipheh 3R 0.2
g bit. 3. st | B2 HatdeH the urrﬁvi&&w&marmb B@&M‘b@'ﬂrﬁg 119afd &
wherei n the annul ar tabl e-abutnent is convex by mmto 0.7 mm an as an

out si de di artébeo ea¢h atherit 14 nm and i nsi de di aneter of about 8 nm 4. An
optical read/wite recordi ng nmedi um conprisin a disc having a dianeter

bet ween 38 mm anHCBQthﬁﬁmlsanithlﬂﬂﬂéﬁél%sqbé&f%ghz tmepventhesanteghole inthe

0.7 the d f h t di t he di

oxt enti g odtREA §14 Fb i 'tﬁgﬂﬁ%‘%ﬁ?a}sgéél? rom the center of the disc, said

recording area hﬁ¥'nﬁ@1ti%ﬂ¥:&i DE &V s‘ﬁﬁstﬁdt@[‘?ﬂ arid e@ﬂ?l@@r@j&n&é t@kad oth&2St 1
the disc;

G gabyte; a center orne center o
with the space of 20 to 35 um between them and the ultraviolet-curable resin, for

example, injected into the space to form the light-transparent layer 117 which will
thus have a thickness D,, of 20 to 35 pm.

When a light beam of 380 to 420 nm in wavelength A, or a light beam of 630
to 670 nm in wavelength A, is focused on the first or second signal recording layer
114 or 118 through an objective lens having a numerical aperture (NA) of 0.5 to 0.7,
the focal depth will be =1 pm. Since the light-transparent layer 117 has the thickness
D,, of 20 to 35 um, an information signal recorded on the first or second signal
recording layer 114 or 118 can accurately be read by a common light beam L, and
objective lens 13‘1 independently without mutuallyaffecting each other and without
being influenced by a spherical aberration of the ol\)jcctive lens 131.

To read an information signal from the tirst or second recording layer 114 or
118, the position of the objective lens 131 is controlled for the light beam L, to be
focused on the first or second signal recording layer 114 or 118 as shown in FIG. 8.
The position of the objective lens 131 is controlled using, for example, control signals

indicative of the first and/or second signal recording layers 114 and/or 118 and
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21 J UL 2003 an annul ar tabl e-abutnment fornmed around the center hol e and
bei ng convex to one side of the disc; and a magnetic-clanping hub fixed to
the annul ar tabl e-abutnment. 5. The optical read/wite recordi ng nedium
according to claima4, wherein said recording area further cﬂrﬁ)r\ljgsl_s 2003:ks
havi ng pitch between and including 0.3 ~, mand 0.55 ~mfor recording an

I nformation signal represented as pits in said tracks, said pits having a
| engt h bet weeeordeddn icontrolcsigrg| Gecbrding bieas fordh©fies? and/or econd Signdlrecardirige al
read/wite recordi ng nmedi um according to claim4, wherein the

t abl e- abut niayersi kl4andiendl 1% a same size as that of a second tabl e-abut nent

formed for a second optj cal recordjng nedi um.co | Ssi ng: ,.47 21 J. U L 2003
a di sc having ai‘j‘i gli’w%taetjf’r%’l‘e“é’f?nﬁﬂ] h’r“%l @?gcanélsﬁnﬁ“cmgé‘gnﬁef% & third
including O ] . e.. dl ' ; I ding area
| nch g O BB B N Gl B O o B SRS
ext endi ng 0&&?%@1@1:6%% RyB#8 1014 4rRSEl 5 M dofidurt 88in@Ta I0lf 61 ¥Raties6rdaBld gt i O i N
di anetrical Fength betweén the recording area and a nonrecording area on

t he di sc bethegopical discnbr e Theedfdre; e opficed discehl hhas agotah storhge wapdcity

signal storage capacity of at | easf 2 G gabytes. 7. A read-only optical
recor di ng neqHivlet teshatafdhe epticaldisg/bari te recording medium the read/wite

{hi ckness. bet viecht Shdt ABp U g Tsedofy aftireh Bsertt OB FBhetelcu B B (e
eco: i ng mamatohiglalisfead HURh Ble f3hind &0 ipRt ordind Mped 118 202
rati o in di prebyiieadistiagdight behmsahrdugh the cobstrang 142 ¢a tientespedtive- signalr di ng
area of the disc being 3.4 or nore, the read-only optical recording nedi um
conpri si ng: regorsiing lavere 114rndd 180 Howewss, by forming $hggecand signeh eepordingween
and i ncl udi ﬂger 118 from a translucent material which will allow to pass a predetermined

amount of a light beam while reflecting a predetermined amount of the light beam,

it is also possible to read information signal from the first and second signal recording

layers 114 and 118 by irradiéting a light beam through the sheet 116.

Further, in the read-only optical disc 111, a second sheet 126 may be joined to

the sheet 116 (namely, the first sheet) with a second light-transparent layer 127 made

of a light-transparent, ultraviolet-curable material or the like laid between them as

shown in FIG. 11. Namely, three sigﬁal recording layers may be formed in the

optical disc 111. In this case, the signal recording layer 118 formed on at least the

first sheet 116 is formed as a translucent layer which will allow to pass a

predetermined amount of a light beam while reflecting a predetermined amount of the

light beam.

The above-mentioned read-only multi-layered optical disc may be formed to
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0.4 mmand 0.6 mnmby injecting a resin into a nold having fornmed thereon a
pit pattern on a recording tack in which a smallest pit length and a
recording track pitch are about 1.4 tinmes larger than a pit length and a

track pitch on the read/wite recording nmedium a fist inf ty
recording layer fornmed on the pit pattern on the substate;zTaJUE 2003

| i ght-transparent sheet between and including 0.05 nmand 0.1 mmin
t hi ckness and having on one side thereof a pit pattern fornmed by thernmally

stanpi ng a pithe PREIGT the SLAORELptiANdistSiccording tdhhe ROQ3 EnveaBRIHhn Okt i on
recording layer formed on the pit-pattern side of the Iight-transparent

sheet, wher eioptitdieligei4!. palsbeai thiotasehdncadash bétie sgthl pédordiagtigfdds Bublde

| i ght-transparent sheet join each other with a transparent resin between
them the traeesdrdrlfl oftheninbrmation amoung tasotdabiecormtie dritipat disc dns therternt
sheet having a | ength between and ing¢luding 20 ~m and 35 pm The read-only
optical recoftENaGSeEringlaxeED Y FREOEDA tgtal amoungeb infopmatien equixalentiodhatat i on

< gnal {1 om Feredk if B HET oo wSP RN o0 TRt BTGP G IR

accordi ng togfliad|Mise further conprising: a center hole fornmed at the center
of the substrate; an annul ar tabl e-abutnment forned around the center hole
and bei ng convex The @ptical discofl aid 4dudmistratted aarithvaingrbgeretdescribednipi thg hub

fixed to the annul ar tabl e-abutnent. 1.U,. The read-only optical recording
1" edi um accéneEegerecatamintoriten sigvahwith AneriPmeohigh donsing nTheraforny ex
DY ™00 Tl 38 o3l sl L, SR i R g o TR B,
to a read-w le:&rately write or read an information signal.
Thus, to avoid the above inconvenience, each of the optical discs 1 and 41
according to the present invention is encased in a cartridge. As a disc cartridge, it is
set as encased in a cartridge in a recording and/or reproducing apparatus or it is stored
as encased in the cartridge.
Referring now to FIGS. 12 to 19, there are illustrated disc cartridges according
to the present invention.
The disc cartridge is generally indicated with a reference 51 as shown in FIGS.
12 and 13. The disc cartridge 51 encases the optical disc 1 having been described in
the foregoing. it consists of upper and lower halves 52 and 53 butted to each other
to form a cartridge 54 in which the optical disc 1 is encased. The cartridge 54 is
formed to have a rectangular shape of which a first side has a length W, of 52 to 70
mm and a second side has a length W, of 52 to 75 mm, perpendicular to the first side.
Therefore, the optical disc 1 of 65 mm or less in diameter can be encased rotatably

in the cartridge 54. The lengths W, and W, of the first and second sides of the
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recording medium the read-wite recording nmediumincluding a disc having a
49 21 J UL 2003 dianeter beriveen 38 mmand 52 nmm and a thi ckness

bet ~een and including 0.4 mmand 0.7 mm a recording area on the disc
extending out<vardly 12.5nmor less froma center of the disc, , the
recordi ng area having an information signal storage capacidia QJULt Zﬂgast 1
@B, the read-only optical recording nmedium conprising: a substrate forned
to a disc shape having a thickness between and including 0.4 nmand 0.6 nm
by injecting a resin in a nold having fornmed thereon a pit pattern on a
recording track in which a snmallest pit length and a recording track pitch
are about 1.4 tinmes larger than a pit length and a track I ength on the
read-wite recording medium . a fist information recording |ayer formed on

the pit pat : ; i - Wr and

i ncl udi ng :6%@@8%92%%6@!%@%%1%?8{1F%g{sragtlg_ avit§g]tO O@]ﬂgaﬁ@ %e'h\g%t reof a
pit patter Redpebtivsly ecbiRigR thy sigt affHengtikaldisc P& beERcast@ PRk caffidgd
second information recording |ayer fornmed on the pit-pattern side o? t he

l'i ght - t r anSdaldetcaghidge 54 hinea thicknesseD piejected: frem a ranget ¢S toldasihr aicordimgl pi t
pattern on the |light-transparent sheet join each other with a transparent
resin bet mé@ﬂiqth et the Spyeal dise: | F‘b‘é‘%?ﬂ% gi¥l-he substrate and

light-t heet havi I th bet d i di 20 k d 35
o 10 " he ¢ She SR cReE 4 OB s G RS Bt prREaidsd TS
wh ot h . ; ; . . I ' Ccal |
oading a Favs Bitohdu bRl Ralipd SlcBabr i 1BRE WA BigiaRL, 7%
L 2003 13 to dfeuse @asoptivday dizptli cal recordi ng nmedi um according to Gaimi 1,

a center hole farmed at the center of the substrate; an annul ar
t abl e- abut ment Ioeffect, shoding canzidgent leshovsn dn &1GShd2rand: bdweemprisev the si de

f th bst ;. and i ¢-cl agpi.ng hub fixed to th |

Fabl 6 abut SR Withihe Habiee e iR Bkt Yoa5 e i frsand seabeghaisy « o
daimi1l ~ ey - - 7
and has an RN Sf0R ABRMEiCkARST, U S AR Vinde e BPHEH ke Ercbd il [ 8T
mm 15 . Atsbréia hasatdiasieRr R) ofi eimandehidkitess Dk of @c®nhng medi um i s

encased, the read-wite recording nediumincluding a disc having a di ameter
of 65 mm or | esEhapartedghiSé e formed iethe wpnerihalf] 2dithegeaf a writingnabcess7 mm  a

recordl 10 arcaond oo dSucit Sndin e uardly A2 ol heed Lane
S s

conpri si ngfield-applying magnetic head of a recording and/or reproducing apparatus to

approach the optical disc 1 for writing of an information signal to the latter. The
writing access opening 55 is formed to a rectangular shape extending from near a
center of the cartridge 54 to near a shorter front side of the cartridge 54. The writing
access opening 55 is located with its longitudinal axis passing through the center of
the optical disc 1 and a middle point P, of the front side width of the cartridge 54.
Also, the lower half 53 of the cartridge 54 has formed therein a reading/writing
access opening 56 through which a radially extending part of the optical disc 1
encased therein is exposed and which allows an optical pickup unit of a recording

and/or reproducing apparatus to approach the optical disc 1 for writing and reading
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a cartridge having a rectangul ar shape and including a fast side having

| ength between and including 52 mmand 70 nm and a second si de,
perpendicular to the first side, having a | ength between and i ncl uding 52
mmand 75 mm the cartridge having a thickness between and including 3 mm

and 6 mm and at |east one opening fornmed in a side of the%cﬁé,glg\mﬂa
b®i I'ng

parallel to the read/wite recordi ng nedium the opening

and readi ng access 51 21. J U L 2003 opening through which a radially
extending portion of the recording nmediumis exposed to a Iight beam from
an optical pickup and through which the nmagnetic-cl anping hub is exposed,
the opening further being forned deviated to one lateral side froma mddle
point of a front side of the cartridge. 16 . The disc cartridge according
to daimi : It $kNQ: j . | ong
one 1 at or o 2 QRO FReE 1 nd T ohe e R Y e R o YRR
witing acwhich teasbleabattentehgidvidaraais conenoMieloptioBIddise | tifexsaelr i dge.
17 A disc cartridge having a read-wite recording nmediumis encased

t her ei n, tHke rceattalvopering eThiislifognerbdt thm centewi df e dowes halfas3, rapdatit anet er

between 3 8 nm and .52 mm and a thic¢ckpess between and jncluding 0.4 nm and
0.7 mm a Keds (NG PREESHIP RS % %P%%Féﬁaﬂﬁ*@i%'é Yorthe gentpal Opeming 57| ess

at T east - Ty eHodlRE shdpd Rl R O 8 o e SEE I o

rect angul aghoWhAReFIENY3] the &e&iiaqgmﬁgae&g bféhiR@ 96 Res AnligMe it Bt YPR and

including 41 nmand 57 mm and a second si de, perpendicular "to the st
si de, haviwigith thereof llebited Gonanke middledpoint B ofithaficbnf 3idenwidtheofcthiet r i dge
havi ng a thi ckness between and_incl udi ng nmm and 6_nmm_and at-|east an

3

openi ng f ciaFBifgienS4 tewaksls gmet ofcthealeterslogidespel e eartridgetife  Qeing vpithis

Tt e e L  E
4 e A . . y g

L hrough R el e o L e

bei ng f or ndicaldisal edth the opticdlakésr ofl the bbjecfiveolena positiohed ool cefifer dinkr ont
side of the cartridge. 18 . The disc cartrjdge according to Claim1l ~
further coHjthe eptiepl discshisotthat the raserding radier yeprodiniegiappasalys spmpatibler al

e o i bl e RSO R SRR S fbedc L 10 access
The cartridge 54 is provided with a shutter member 58 to open and close the
writing access opening 55, reading/writing access opening 56 and central opening 57
at the same time. The shutter member 58 is made by punching and bending a thin
metal sheet. It consists of a first shutter portion 59 to open and close the writing
access opening 55, second shutter member 60 to open and close the reading/writing
access opening 56 and central opening 57, and a juncture 61 to connect the bases of
the first and second shutter portions 59 and 60. The shuttér member 58 is formed to
have a generally C-shaped cross-section. The juncture 61 has first and second
projecting sliding guides 62 and 63 fitted on the front side of the cartridge 54. As ,
shown in FIG. 12, the first shutter portion 59 is formed to have a rectangular shape

having sufficient dimensions to close the writing access opening 55. As shown in
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19 . A disc cartridge having a read-only optical recordi ng medi um encased
therein, the read-only optical recording nediumincluding a disc having a
di aneter of 65 mmor |ess and a thickness between and including 0.4 mm and
0.7 mm a recording area on the disc extending outwardly 12.5 mm or |ess
froma center of the disc, the recording area having a stﬁrf?j a%cdﬁy of
at least 2G gabytes, a ratio in dianetrical |ength betwee Lﬁe ng
area and a non-recording area of the disc being 3.4 or nore, the disc
cartridge conprising: a cartridge of a rectangular shape inc luding a first
side having a |l ength between and including 52 nmand 70 mm and a second
side, perpendicular to the first side, having a |l ength between and

including 52 mMmand 75 mm the cartri d(ge having a thjckness between and
i ncl udi ng F1fm ldndhe seaandashatiss ppepst 6@ gteade fropy theawners Al avhiledeeing t he

trid Llel to th _only .53, 21 J UL 200 di i
Che. openi naebate lateBal fn g8 BfigR Mol graschulier gpekima®: i Glsgh Hhkh e

radially e LRGL: i : 1 i i Q i ght
beam f om AceaapRERRE hite Soarblif s Tied 1f UG I ERRRER s e ¢
exposed, t @n@ﬂ%f'peﬂﬁltgfw fditie dlaethagceh&rrrasmmﬂrmgem Q198 thel RESHPhutterie from
a mddle point of a front side the cartridge. 20 ~ The disc cartridge
accordi ng tporibmiah isObénir tohelose dhe cestralgopeningh 67 t whicheistyessitidned adff therount ed
al ong one | ateral, side of the cartrjdge for opening and cl osing at | east
the writindongifudinal axisphfe zeading/umting ageess OReHBEMong fornmed in the
cartridge. 21 disg cartrni dge hayj r.ead- on ti, reecorndin

medi um encased rr?.ﬁg rSZH“F??f Fﬁ’énbreég%- 183?%?'&%%? é%ﬁ g?@l#d?‘ﬁ&"ﬁ‘ea‘ble Jﬁfti ﬁ%‘é‘*ﬁ‘gi ng a
di sc_havi ngoaidh SIBLEbvA the Yrieghcads SPemng 55 anditheiilod stk Refoney Ween
and including 0.4 nmand 0.7 mm  a recording area on the disc extending

out war dl y 1did ovemhereddisg/wiriting azcese bpening 56 ahe cerdeal opariyg 6Pt At dis timepr di ng
medi um the recording area havi n.g a storage capacity of at least 1 G gabyte

of an i nf othgfirssandisgennd diding guidess6? ard f3 of the shutier mamber 83jarecogpesti ng: a
cartridge of r.ect angul sh ih~ luding a first side havi a length
bet ween an&flitﬁﬁlﬁiﬁ’&l& ﬁ@gﬂﬁﬁﬁ%{ﬁg‘?@l‘rﬁﬁ‘ﬁﬁ&‘ lgg%egﬁﬁerg? ,°t gb"r‘}ﬁ'@%&gﬁﬁchr to
the first $hdg iJega hidg x%céﬁ@ﬁﬂ@f}le%ﬂ%l , PSR h ﬁﬁdcdrﬁfdgdd&ﬂg’[ﬂl shtgnd 62
nm the cartridg aving a thickness between and including 3 mmand 6 mm
and 54  2nethberIBfhuainsta ket orathe eprridgg54 cameelpravented ifcben plippihg off dmo t he

read-write recording_nmedium the opening being a witing and/ or reading
access opetherrtmdesigh andcambeymoxgd alang the deatdisuefagroef therragridgadn it i cal

di i d t | i ght beam f i cal _pi d. thr. h. .whi ch

the: magnet CRETAIRS dig 4 e pipddlS FRatbLe R onrhubd thosP e dtilbitatto o

one | at eralopéhﬁg fI90 My & gt S RinBOi ddbesaf oﬁelflih?ntSGS'zQﬂ Qenirile GRhing G, 2 2

~. The disc cartridge according to Claim 21 Turther conprising:
simultaneously..

There is provided inside the cartridge 54 a locking member (not shown) which
engages with the shutter member 58 having been moved to a position where it closes
the writing access opening 55, reading/writing access opening 56 and central opening
57, to thereby hold the shutter member 58 in that position. = When the shutter
member 58 is in the closed position, the locking member engages with a locking piece

provided on the first sliding guide 62 to keep the shutter member 58 in the closed

position.

30



a shutter nenber slidably nmounted al ong one lateral side of the cartridge
for opening and closing at |least the witing access openi ng and readi ng
access opening formed in the cartridge. 55 . A . AF[s9. A n. A5s

A Y. ASLATF.A A9 AANAT.AIF LA AT AY. A A2 L AYA3 LA 2 Ay.

A Ay. AHE . Ane. Al . AY. % AF9. Ah. A2 .ASF .A hY2 .Af.2 . Ay .A2A xmk{m@&

When the disc cartridge 51 is ejected from a recording and/or reproducing
apparatus, the shutter member 58 is held by a shutter holding member and moved in
relation to the cartridge 54 to a position where it closes the reading/writing access
opening 56 and central opening 57. Therefore, the disc cartridge 51 needs no forcing
means such as a spring to move the shutter member 58 to the closed position.

The second shutter portion 60 formed long enough to close the reading/writing
access opening 56 and central opening 57 has a free end thereof supported by a
m_oving guide piece 60a fixed on the lower surface of the cartridge 54 as shown in
FIG. 13. Thus the second shutter portion 60 is prevented from floating from the
lower surface of the cartridge 54 and can positively close the central opening 57.

The cartridge 54 has formed on the front side thereof an engagement recess 64
in which a shutter releasing member provided in a recording and/or reproducing
apparatus is engaged when the disc cartridge 51 is set in the recording and/or
reproducing apparatus. The engagement recess 64 is open at one end thereof at which
the disc cartridge 51 is first introduced into the recording and/or reproducing
apparatus.

When the disc cartridge 51 thus constructed is introduced into a recording
and/or reproducing apparatus first at one lateral side thereof at which the engagement
recess 64 is open, namely, in the direction of arrow E in FIGS. 12 and 13, the shutter
releasing member of the recording and/or reproducing apparatus enters the
engagement recess 64, and presses to displace the locking member, thereby
disengaging the latter from the locking piece of the shutter member 58. As the disc
cartridge 51 is further inserted into the recording and/or reproducing apparatus after
the locking piece is disengaged from the locking member, the cartridge 54 is moved
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moving. so that the writing access opening 55. reading/writing access opening 56 and |
central opening 57 are opened. Thus the disc cartridge 51 is set in place in the
recording and/or reproducing apparatus.

As shown in FIG. 13, the cartridge 54 has formed on the lower surface thereof
first and second positioning holes 65 and 66 for receiving positioning pins provided
in the recording and/or reproducing apparatus. The positioning holes 65 and 66 are
formed in positions at the front corners, respectively, of the cartridge 54 at which the
holes 65 and 66 are not opposite to the optical disc 1 encased in the cartridge 54.

The first disc cartridge 51 constructed as described in the above is formed to
have a sufficient size to encase the optical disc 1 having a small diameter. The
reading/writing access opening 56 is formed nearer to one lateral side of the cartridge
54. Therefore, along with the compact design of the disc cartridge 51, the recording
and/or reproducing apparatus in which the disc cartridge 51 is to be used can be
designed correspondingly compact.

Referring now to FIGS. 14 and 15, there is illustrated a second disc cartridge
according to the present invention, designed to encase the second optical disc
according to the present invention, namely, the optfcal disc 41. The disc cartridge is
generally indicated with a reference 71.

Similar to the first disc cartridge, namely, the disc cartridge 51 having been
described in the foregoing, the disc cartridge 71 consists of an upper half 72 and
lower half 73 butted to each other to form a cartridge 74 in which the disc cartridge
41 is to be encased. The cartridge 74 is formed to have a rectangular shape of which

a first side has a length W, of 41 to 57 mm and a second side has a length W, of 41
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length W, of 57 mm and thickness D, of 5 mm, since the optical disc 41 to be encased

therein has a diameter R;, of 50 mm and thickness D;; of 0.6 mm.

As in the disc cartridge 51, the cartridge 74 has formed in the upper half 72

thereof a writing access opening 75 through which a radially extending part of the

optical disc 41 encased therein is exposed . Also, the lower half 73 of the cartridge

74 has formed therein a reading/writing access opening 76 through which a radially

extending part of the optical disc 41 encased therein is exposed and which allows an

optical pickup am't of a recording and/or reproducing apparatus to approach the

optical disc 41 for writing and reading of an information signal to and from the latter, ‘

and a central opening 77 through which the table-abutment 4 provided at the center

of the optical disc 41 is exposed. Similarly to the reading/writing access opening in

the disc cartridge 51, the reading/writing access opening 76 has a middle point P, of
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the width thereof deviated from the middle point P; of the front side width of the
cartridge 74 towards one of the lateral sides of the cartridge 74, as shown in FIG. 15.

The cartridge 74 is provided with a shutter member 78 to open and close the
writing access opening 75, reading/writing access opening 76 and central opening 77
at the same time. The shutter member 78 is dimensioned differently from the shutter
member of the disc cartridge 51 but constructed similarly to the latter. So, the same
or similar elements as or to those of the shutter member of the disc cartridge 51 are
indicated with the same reference numerals used for the latter and will not be
described in further detail.

The cartridge 74 of the disc cartridge 71 has formed on the front side thereof
an engagement recess 84 in which a shutter releasing member provided in a recording
and/or reproducing apparatus is engaged when the disc cartridge 71 is set in the
recording and/or reproducing apparatus. The engagement recess 84 is open at one
end thereof at which the disc cartridge 71 is first introduced into the recording and/or
reproducing apparatus.

When the disc cartridge 71 thus constructed is introduced into a recording
and/or reproducing apparatus first at one lateral side thereof at which the engagement
recess 84 is open, the shutter releasing member (not shown) of the recording and/or
reproducing apparatus enters the engagement recess 84, and presses to displace the
locking member (not shown), thereby disengaging the latter from the locking piece
(not shown) of the shutter member 78. As the disc cartridge 71 is further inserted into
the recording and/or reproducing apparatus after the locking piece is disengaged from
the locking member, the cartridge 74 is moved while the shutter member 78 is

restricted by the shutter releasing member from moving, so that the writing access
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opening 75, reading/writing access opening 76 and central opening 77 are opened.
Thus the disc cartridge 71 is set in place in the recording and/or reproducing
apparatus.

As shown in FIG. 15, the cartridge 74 has formed on the lower surface thereof
first and second positioning holes 85 and 86 in which positioning pins provided in the
recording and/or reproducing apparatus are engaged when the disc cartridge 71 is set
in the recording and/or reproducing apparatus. The positioning holes 85 and 86 are
formed in positions at the front corners, respectively, of the cartridge 74 at which the
holes 85 and 86 are not opposite to the optical disc 41 encased in the cartridge 74.

The disc cartridge 71 is designed smaller than the disc cartridge 51 since it is
used to encase the optical disc 41 smaller than the optical disc 1. However, since the
optical discs 1 and 41 are identical to each other in the method of attaching each of
them to the rotation driving mechanism of a recording and/or reproducing apparatus
and the method of writing and reading an information signal to and from their signal
recording layers, it is desirable for both the disc cartridges 51 and 71 to be usable
commonly in the recording and/or reproducing apparatus which is compatible-with
at least the disc cartridge 51.

For selective use of the disc cartridges 51 and 71 of different sizes in a
common recording and/or reproducing apparatus, it is necessary to provide the
apparatus with a cartridge receiver or holder which can selectively position each of
the disc cartridges 51 and 71 for attachment to the rotation driving mechanism.

A recording and/or reproducing apparatus for optical discs as recording media
comprises an optical pickup unit and magnetic head unit moving over the upper and

lower surfaces of the optical disc. Therefore, it is difficult to additionally provide a
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disc cartridge positioning mechanism within the reach of the optical pickup unit and
magnetic head unit.

In such a situation, it should desirably be possible with only a minor
modification of a recording and/or reproducing apparatus in which the disc cartridge
51 is usable, to set the disc cartridge 71 in place in the apparatus in a similar manner
to that for setting the disc cartridge 51. ‘

To this end, the present invention provides also an adapter for use with both
the disc cartridges 51 and 71 commonly in a recording and/or reproducing apparatus.
FIGS. 16 to 18 show together the adapter. The adapter is generally indicated with a
reference 91 and has the same size as the disc cartridge 51.

As shown in FIG. 16, the adapter 91 is designed to have a rectangular shape
whose outside dimensions are same as those of the cartridge 54 of the disc cartridge
51. The adapter 91 has formed in the center thereof a cartridge holding concavity 92
to receive the disc cartridge 71. The concavity 92 has a sufficient size to receive the
disc cartridge 71. The adapter 91 has formed, on the bottom of the concavity 92, first
and second positioning pins 93 and 94, which engage the first and second positioning
pin engagement holes 85 and 86, respectively, formed in the disc cartridge 71, as
shown in FIGS. 16 and 17. Further, first and second projections 95 and 96 are
formed on the bottom of the concavity 92 along a wall of the concavity 92 opposite
to the wall along which the pins 93 and 94 are provided. The first and second
projections 95 and 96 are provided to support the lower surface of the disc cartridge
71 and to level the latter in relation to the adapter 91.

Moreover, there is formed in the bottom of the concavity 92 an opening 97

through which the reading/writing access opening 76 and central opening 77, which
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is formed in the lower half of the disc cartridge 71 received in the adapter 91, are
exposed.

Furthermore, the adapter 91 has provided at the front side thereof a shutter
coupling member 98 which is connected to the shutter member 78 of the disc
cartridge 71 set in the adapter 91. The shutter coupling member 98 is provided with
an engagement projection 99 for engagement in the engagement hole 61a formed in
the juncture 61 of the shutter member 78. The shutter member 78 is installed
movably along the front side of the adapter 91 in the directions of arrows C and D in
FIG. 16, which is the same as the moving direction of the shutter member 78. The
shutter coupling member 98 is also provided with an engagement piece 100, which
will be engaged with the shutter releasing member engagement recess 84 formed in
the disc cartridge 71 set on the cartridge holding concavity 92.

Further, the adapter 91 has formed along the front side thereof a shutter
releasing member engagement recess 101 similar to the shutter releasing member
engagement recess 64 formed along the front side of the disc cartridge 51.

Moreover, the adapter 91 has formed on the lower surface thereof first and
second positioning pin engagement holes 102 and 103 in positions, respectively,
corresponding to the first and second positioning pin engagement holes 65 and 66 of
the disc cartridge 51.

As shown in FIG. 18, the disc cartridge 71 is received in the adapter 91 thus
constructed with the engagement projection 99 engaged in the engagement hole 61a
of the shutter member 78, the engagement piece 100 engaged in the shutter releasing '

member engagement recess 84 and the first and second positioning pins 93 and 94

engaged in the first and second engagement holes 85 and 86, respectively. The disc
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cartridge 71 thus received in the adapter 91 will have the same shape as the disé'
cartridge 51. Namely, it can be handled similarly to the disc cartridge 51.

That is to say, the adapter 91 with the disc cartridge 71 set in the cartridge
holding concavity 92 is introduced, first at the lateral side thereof perpendicular to the
front side on which the shutter coupling member 98 is installed, into a recording
and/or reproducing apparatus. As the adapter 91 is further inserted into the recording
and/or reproducing apparatus, the shutter releasing member provided on the recording
and/or reproducing apparatus enters the shutter releasing member engagement recess
101 to move the shutter coupling member 98 in the direction of arrow C in FIG. 18.
As the shutter coupling member 98 is moved in the direction of arrow C in FIG. 18,
the engagement piece 100 provided on the shutter coupling member 98 moves in the
shutter releasing member engagement recess 84 of the disc cartridge 71 in the
direction of arrow C to press and displace the locking member provided inside the
disc cartridge 71. Thus the locking member is disengaged from the locking piece
provided on the shutter member 78. As the adapter 91 is inserted further into the
reading and/or reproducing apparatus after the disengagément of the locking member
from the locking piece, the cartridge 74 is moved along with the adapter 91 with the
shutter member 78 restricted by the engaging piece 100 from moving, so that the
writing access opening 75, reading/writing access opening 76 and central opening 77
are opened. Thereafter, the adapter 91 is set together with the disc cartridge 71 held
therein onto a cartridge mount in the recording and/or reproducing apparatus. The
adapter-91 is correctly positioned on the cartridge mount since positioning pins |
provided in the recording and/or reproducing apparatus are engaged in the first and

second positioning pin engagement holes 102 and 103, respectively.
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It should be noted that to selectively set the disc cartridges 51 and 71 of
different sizes in the recording and/or reproducing apparatus, a cartridge mount in
which each of the disc cartridges 51 and 71 can be held may be provided in the
apparatus. In this case, the cartridge mount is provided with positioning pins which
are to be engaged in the first and second positioning pin engagement holes 65 and 66
in the disc cartridge 51, respectively, and those which are to be engaged in the first
and second positioning pin engagement holes 85 and 86, respectively. To make it
possible to selectively set the disc cartridges 51 and 71 in the recording and/or
reproducing apparatus, there are formed in the disc cartridge 51, larger than the disc
cartridge 71, relief holes in which the positioning pins are to be received in the first
and second positioning pin engagement holes 85 and 86, respectively, in the disc
cartridge 71.

As having been described in the foregoing, since the disc cartridges 51 and 71
encase the write/read optical discs 1 and 41, respectively, which are capable of
recording an information signal, the cartridges 54 and 74 have formed in the upper
half thereof the writing access openings 55 and 75 through which a magnetic head
writes information to the respective exposed optical discs 1 and 41. However, a disc
cartridge in which the read-only optical disc 111 is encased has no writing access
opening formed in the upper half thereof, while having formed in the lower half
thereof only a reading access opening, through which the optical pickup unit is
exposed and a central opening through which the table-abutment thereof is exposed.
Therefore, the disc cartridge encasing the read-only optical disc may have only a
shutter for the reading access opening and central opening formed in the lower half

thereof.

39



1096109 ()-!1 109 ()-1 109 ()-! 10%GG& ()-\]"~abRdUdVd}~?4= 10

10t 410% & ()-, & 10% & ()-z! @ 10%&' ()-, @10% & ()-,'S 109%& ()- @

10% & () - @/dWiXdf def ; gwhgH= 10 10tf 109 ()-!y 10990& ()-&'y 10%&' ()- &
109& ()-&*+ 109 ()-1 10t 10twhhj Lkkkkkkz[ PE: 10 10 10 10 10Y4109%& ()-!fL!
109%>& ()-!fL! 109& ()-fL! 109 ()-!f 10%:& ()-kkl mns*?PE: 10 10 10
10908 ()-! 10%00% ()- 10%0& ()-!3 10%00& ()--3 10%08 () - Dydy 1P -s sSS
ss4uu; w @10 10 10 10% & ()-! 10%& ()-Y CARAL ik

The disc cartridge 51 encasing the optical disc 1 and the disc cartridge 71
encasing the optical disc 41 are set in a recording and/or reproducing apparatus
constructed as will be described below, to write and read information signal to and
from the optical discs | and 41.

As mentioned above, the disc cartridge 71 is set in the adapter 91 and set as it
is in the recording and/or reproducing apparatus. Similarly to the disc caftridges 51
and 71, the cartridge in which the read-only optical disc 111 is encased may be set in
'the recording and/or reproducing apparatus to read information signal recorded on the
optical disc 111.

Referring now to FIG. 19, there is schematically displayed a recording and/or
reproducing apparatus in which each of the disc cartridges 51 and 71 and a disc
cartridge encasing the read-only optical disc 111 is usable. The recording and/or
reproducing apparatus is generally indicated with a reference 200. As shown, the disc
cartridge 51, the disc cartridge 71 set in the adapter 91 or the disc cartridge encasing
the read-only optical disc 111 is set in the recording and/or reproducing apparatus 200
to write information signals such as audio signal, video signal, etc. and read an
information signal recorded in the optical disc. The recording and/or reproducing
apparatus 200 comprises a magnetic head unit to apply an external magnetic field to
the magneto-optical disc when writing information signal to the latter.

As shown in FIG. 19, the recording and/or reproducing apparatus 200
comprise§ a housing, a flat, generally rectangular base 201 formed from a metallic
material and disposed in the housing, and a cartridge holder 202 to hold a disc
cartridge. The cartridge holder 202 is supported pivotably on the base 201. The base

201 has incorporated therein a rotation driving mechanism 11 which drives to spin
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the optical disc 1 (41 or 111) and an optical pickup unit 203. There is provided on
the base 201 a cartridge mount 205 on which a disc cartridge (not shown) held in the
cartridgs holder 202 is set. The cartridge holder 202 has disposed thereon a magnetic
head unit 206 which is moved synchronously with the optical pickup unit 204 radially
of the optical disc 1.

The rotation driving mechanism 11 is constructed as having previously been
described with reference to FIG. 4.

As shown in FIG. 19, the optical pickup unit 204 comprises mainly a
semiconductor laser to emit a light beam, an objective lens 131 to focus the light
beam emitted from the semiconductor laser onto the optical disc 1, a photodetector
to detect a return light from the optical disc 1 in order to detect an information signal
and control signals, etc. The optical pickup unit 204 is supported at both sides thereof
by a pair of guide shafts 207 installed in parallel to each other on the bottom of the
base 201 to be movable radially of the optical disc 1 set on the disc table 14. The
objective lens 131 faces the upper surface of the base 201 and the optical disc 1 set
on the disc table 14 through an opening 208 formed in the base 201. The optical
pickup unit 204 is guided on the guide shafts 207 by a feed screw (not shown) driven
by a drive motor (not shown) fixed on the bottom o< the base 201, and thus moved
radially of the optical disc 1 on the disc table 14. That is, to write; or read an
information signal, the optical pickup unit 204 is moved radially from the lead-in area
towards the lead-out area of the optical disc 1.

As shown also in FIG. 19, the magnetic head unit 206 is linked with the optical
pickup unit 204, which writes an information signal to the optical disc 1. Namely, the
magnetic head unit 206 is also moved radially of the optical disc 1 on the disc table
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14 as the optical pickup unit 204 is so moved. The magnetic head unit 206
comprises a magnetic head 210 to apply to the optical disc | with an external
magnetic field modulated according to an information signal to be written to the
optical disc, and a magnetic head supporting plate 211 provided with a leaf spring
supporting at the free end thereof the magnetic head 210 and which can elastically be
displaced. The magnetic head unit 206 is linked with the optical pickup unit 204 by
a linkage member 213 in such a manner that it is positioned in a position where it will
be opposite to the optical pickup unit 204 with the optical disc 1 on the disc table 14
located between them.

As shown in FIG. 19, the linkage member 213 consists of a coupling piece
215 and a fixture 216 formed by bending one end of the coupling piece 215
perpendicularly to the latter itself and by which the linkage member 213 is fixed to
the optical pickup unit 204. The linkage member 213 is formed to have a generally
L shape. The linkage member 213 is installed to the optical pickup unit 204 with the
fixture 216 fixed to the optical block with fixing screws or the like so that the free end
of the coupling piece 215 projects above the base 201. The base end of the magnetic
head supporting plate 211 is pivotably supported on the other end of the coupling
piece 215 by means of a pivot (not shown). Thus the magnetic head supporting plate
211 is pivotable about the pivot in directions of the magnetic head 210 supported at
the free end of the plate 211 being turned towards and away from the optical disc 1
on the disc table 14.

As the optical pickup unit 204 is driven by the feeding motor to move radially
of the optical disc 1, the magnetic head unit 206 thus coupled to the optical pickup
unit 204 by means of the linkage member 213 is also moved along with the optical
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pickup unit 204 radially of the optical disc 1.

As shown in FIG. 19, the cartridge holder 202 in which the disc cartridge is
inserted and held is pivotally installed to the base 201 in a position between the base
201 and magnetic head unit 206. The cartridge holder 202 has provided at opposite
lateral sides thereof cartridge guides 221 and 222 to guide and hold a disc cartridge,
and also has a cartridge inlet 223 formed at the front side thereof. A disc cartridge
inserted from the cartridge inlet 223 into the cartridge holder 202, is held at opposite
lateral sides thereof by the cartridge guides 221 and 222, respectively.

The recording and/or reproducing apparatus 200 with the rotation driving
mechanism 11 constructed as mentioned above works as will be described below
when the disc cartridge 51 encasing the optical disc 1, for example, is set therein:

First, to write an information signal to the optical disc 1 or to read an
information signal recorded on the optical disc I, the cartridge holder 202 is pivoted
to its uppe‘r position where it is apart from the cartridge mount 205. At this time, the
cartridge inlet 223 of the cartridge holder 202 will be directed to above the apparatus.
Then, the cartridge holder 202 in which the disc cartridge is held is pivoted towards
the cartridge mount 205 and thus the disc cartridge 51 is positioned in place on the
cartridge mount 205.

At this time, the optical disc 1 in the disc cartridge 51 is set on the disc table
14 of the rotation driving mechanism 11 and clamped there for rotation with the disc
table 14. When it is detected that the disc cartridge set on the cartridge mount 205
encases the optical disc 1 and the write mode of operation is selected by using a
record button, the spindle motor 12 is driven to spin forward and the optical disc 1 is

spun along with the disc table 14. The optical pickup unit 204 is put into operation.
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A light beam emitted from a light source scans over the signal recording layer 21 of
the optical disc from the lead-in to lead out while the magnetic head 210 applies the
optical disc 1 with an external magnetic field modulated according to an information
signal to be written. Thus, a desired information signal is written to the optical disc
1.

When the read mode of operation is selected by.using a play button, a light
beam emitted from the semiconductor laser of the optical pickup unit 204 is irradiated
to.the signal recording layer 21 of the optical disc 1, a return light from the signal
recording layer 21 of the optical disc 1 is detected by the photodetector of the optical
pickup unit 204. Thus, an information signal is read from the optical disc 1. It should
be noted that for information signal reading, no external magnetic field may be
applied to the optical disc 1, namely, the magnetic head unit 206 is not required.

In the above-mentioned recording and/or reproducing apparatus 200, the
optical pickup unit 204 emits a light beam which enables a high density recording as
having previously been described. A semiconductor laser emitting a light beam of
380 to 420 nm in wavelength A or a light beam of 630 to 670 nm in wavelength A is
used as the laser source. The objective lens 131 has a numerical aperture NA of 0.5
to 0.7 to permit a high resolution. The magnetic head 210 is a high frequency type
one to enable a high density recording.

In addition to the first disc cartridge 51 encasing the first optical disc 1, the
second disc cartridge 71 encasing the second optical disc 41 or the disc cartridge in
which the read-only optical disc 111 is encased can be used in the recording and/or
reproducing apparatus to write or read an information signal in the same manner as

mentioned above.
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and the disc cartridge encasing the optical recording medium according to the present
invention are very compact and able to an record information signal with a high
density, a recording and/or reproducing apparatus can be provided which is
correspondingly compact and can write or read an information signal such as audio
and video information for a sufficiently long time.

Although modifications and changes may be suggested by those of ordinary
skill in the art, it is the intention of the inventors to embody within the patent
warranted hereon all changes and modifications a. reasonably and properly come

within the scope of their contribution to the art.

45



VgE@ 10!, 10%/& ()-!, 10%/& ()-!, 10%/& ()-, 10% & ()-"10% & ()-Y 10

1025678F~ @ 10, ,!109%& ()-4""109& ()- 10/ 10/ 10/LL310% & ()-! 10% /& ()-

10% & ()- : = > wX9. @ 1093109%& () -, +

109& ()-:!,,110%t& ()-4"1,, 1 109& ()-4"!,, 1 109& ()-4"!, 1109 ()-4"> ? @N
j _TI9310 10G 10G 10GA10%G& ()-! 10%6G& ()-) 10%& ()-)! PISY\YL- 2003

CLAIMS
1. An optical read/write recording medium comprising:

a disc having a diameter of 65 mm or less and a thickness between and
including 0.4 and 0.7mm, the disc further having a center;

a recording area for recording an information signal on the disc, the
recording area extending outwardly from 12.5 mm or less from the center of the disc, a
ratio in diametrical length between the recording area and a non-recording area is being
3.4 or more, said recording area having an information signal storage capacity of at least
2 Gigabytes;

a center hole formed at the center of the disc;

an annular table-abutment formed around the center hole and being
convex to one side of the disc; and

a magnetic-clamping hub fixed to the annular table-abutment.

2. The optical read/write recording medium according to claim 1, wherein
said recording area further comprises tracks having pitch between and including 0.3 pm
and 0.55 pm for recording an information signal represented as pits in said tracks, said

pits having a length between and including 0.1 pm/bit and 0.22 pm/bit.

3. The optical read/write recording medium according to claim 1, wherein
the annular table-abutment is convex by 0.4 mm to 0.7 mm and has an outside diameter

of about 14 mm and inside diameter of about 8 mm.

4, An optical read/write recording medium comprising:

a disc having a diameter between 38 mm and 52 mm and a thickness
between and including 0.4 and 0.7mm, the disc further having a center;

a recording area on the disc extending outwardly from 12.5 mm or less
from the center of the disc, said recording area having an information signal storage
capacity of at least 1 Gigabyte;

a center hole formed at the center of the disc;
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convex to one side of the dlsc, and

a magnetic-clamping hub fixed to the annular table-abutment.

5. The optical read/write recording medium according to claim 4, wherein
said recording area further comprises tracks having pitch between and including 0.3 um
and 0.55 pm for recording an information signal represented as pits in said tracks, said

pits having a length between and including 0.1 pm/bit and 0.22 pm/bit.
6. The optical read/write recording medium according to claim 4, wherein

the table-abutment is formed to a same size as that of a second table-abutment formed for

a second optical recording medium comprising:
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a disc having a diameter of 65 mm or less and a thickness between and
including 0.4 mm and 0.7 mm, the disc having a center; and

a recording area for recording an information signal on the disc, the recording
area extending outwardly 12.5 mm or less from the center of the disc,
a ratio in diametrical length between the recording area and a non-
recording area on the disc being 3.4 or more, said recording area having

an information signal storage capacity of at least 2 Gigabytes.

7. A read-only optical recording medium simulated to a read/write
recording medium, the read/write recording medium having a disc with a diameter
of 65 mm or less and a thickness between and including 0.4 mm and 0.7 mm, a
recording area on the disc extending outwardly 12.5 mm or less from a center of the
disc, the recoxding area having a storage capacity of at least 2 Gigabytes and a ratio
in diametrical length between the recording area and a non-recording area of the disc
being 3.4 or more, the read-only optical recording medium comprising:

a substrate formed to a disc shape having a thickness between and including

0.4 mm and 0.6 mm by injecting a resin into a mold having formed

- thereon a pit pattern on a recording track in which a smallest pit length
and a recording track pitch are about 1.4 tixﬁes larger than a pit length
and a track pitch on the read/write recording medium;

a fist information recording layer formed on the pit pattern on the substrate;

a light-transparent sheet between and including 0.05 mm and 0.1 mm in

| thickness and having on one side thereof a pit pattern formed by

thermally stamping a pit-pattern stamper; and
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light-transparent sheet, wherein the pit pattern on the substrate and pit
pattern on the light-transparent sheet join each other with a transparent
resin between them, the transparent resin between the substrate and
light-transparent sheet having a length between and including 20 pm

and 35 pum.

8.  The read-only optical recording medium according to Claim 7 wherein
the first information recording layer is translucent for optically reading a recorded

information signal from the substrate side.

9. The read-only optical recording medium according to Claim 7 further
comprising:
a center hole formed at the center of the substrate;
an annular table-abutment formed around the center hole and being convex to
one side of the substrate; and

a magnetic-clamping hub fixed to the annular table-abutment.

10.. Theread-only optical recording iredium according to Claim ¢ wherein
the annular table-abutment in convex by 0.4 mm to 0.7 mm and has an outside

diameter of about 14 mm and inside diameter of about 8 mm.

1l1. A read-only optical recording medium simulated to a read-write

recording medium, the read-write recording medium including a disc having a
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1ameter between 38'mm and 52 mm and a thickness betweén and including 0.4 mm
and 0.7 mm, a recording area on the disc extending outwardly 12.5mm or less from
a center of the disc, the recording area having an information signal storage capacity
of at least 1GB, the read-only optical recording medium comprising:
a substrate formed to a disc shape having a thickness between and including
0.4 mm and 0.6 mm by injecting a resin in a mold having formed
thereon a pit pattern on a recording track in which a smallest pit length
and a recording track pitch are about 1.4 times larger than a pit length
and a track length on the read-write recording medium;
a fist information recording layer formed on the pit pattern on the substrate;
a light-transparent sheet between and including 0.05 mm and 0.1 mm in
thickness and having on one side thereof a pit pattern formed by
thermally stamping a pit-pattern stamper; and
a second information recording layer formed on the pit-pattern side of the
light-transparent sheet, wherein the pit pattern on the substrate and pit
pattern on the light-transparent sheet join each other with a transparent
resin between them, the transparent resin between the substrate and
+ light-transparent sheet having a length between and including 20 pm

and 35 pm.

12, Theread-only optical recording medium according to Claim 11 wherein
the first information recording layer is translucent for optically reading a recorded

information signal from the substrate side.
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a center hole formed at the center of the substrate:

an annular table-abutment formed around the center hole and being convex to

one side of the substrate; and

a magnetic-clamping hub fixed to the annular table-abutment.

14. Theread-only optical recording medium according to Claim 11 wherein
the annular table-abutment is convex by 0.4 mm to 0.7 mm and has an outside

diameter of about 14 mm and inside diameter of about 8 mm.

15. A disc cartridge in which a read-write recording medium is encased, the
read-write recording medium including a disc having a diameter of 65 mm or less and
a thickness between and including 0.4 mm and 0.7 mm, a recording area on the disc
extending outwardly 12.5 mm or less from a center of the disc, the recording area
having a storage capacity of at least 2Gigabytes, a ratio in diametrical length between
the recording area and a non-recording area of the disc being 3.4 or more, the disc
cartridge comprising:

a cartridge having a rectangular shape and including a first side having length
between and including 52 mm and 70 mm, and a second side,
perpendicular to the first side, having a length between and including
52 mm and 75 mm, the cartridge having a thickness between and
including 3 mm and 6 mm,; and

at least one opening formed in a side of the cartridge parallel to the read/write

recording medium, the opening being a writing and reading access
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opening through which a radially extending portion of the recording
medium is exposed to a light beam from an optical pickup and through '
which the magnetic-clamping hub is exposed, the opening further being
formed deviated to one lateral side from a middle point of a front side

of the cartridge.

16. The disc cartridge according to Claim 15 further comprising:
a shutter member slidably mounted along one lateral side of the cartridge for
opening and closing at least the writing access opening and reading

access opening formed in the cartridge.

17. A disc cartridge having a read-write recording medium is encased
therein, the read-write recording medium including a disc having a diameter between
38 mm and 52 mm and a thickness between and including 0.4 mm and 0.7 mm, a
recording area on the disc extending outwardly 12.5 mm or less from a center of the
disc, the recdrding area having a storage capacity of at least 1Gigabyte, the disc
cartridge comprising:

a cartridge having a rectangular shape and including a first side having a
length between and including 41 mm and 57 mm and a second side,
perpendicular to the first side, having a length between and including
41 mm and 62 mm, the cartridge having a thickness between and
including 3 mm and 6 mm; and

at-least an opening formed in a side of the cartridge parallel to the read-write

recording medium, the opening being a writing and/or reading access
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formed deviated to one lateral side from a middle point of a front side

of the cartridge.

18. The disc cartridge according to Claim 17 further comprising:
a shutter member slidably mounted along one lateral side of the cartridge for
opening and closing at least the writ.ng access opening and reading

access opening formed in the cartridge.

19. A disc cartridge having a read-only optical recording medium encased
therein, the read-only optical recording medium including a disc having a diameter
of 65 mm or less and a thickness between and including 0.4 mm and 0.7 mm, a
recording area on the disc extending outwardly 12.5 mm or less from a center of the
disc, the recording area having a storage capacity of at least 2Gigabytes, a ratio in
diametrical length between the recording area and a non-recording area of the disc
being 3.4 or more, the disc cartridge comprising:

a cartridge of a rectangular shape including a first side having a length
between and including 52 mm a:nd 70 mm and a second side,
perpendicular to the first side, having a length between and including
52 mm and 75 mm, the cartridge having a thickness between and
including 3 mm and 6 mm; and

at least one opening formed in a side of the cartridge parallel to the read-only
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recording medium, the opening being a writing and reading access -
opening through which a radially extending portion of the recording
medium is exposed to a light beam from an optical pickup through
which the magnetic-clamping hub is exposed, the opening further being
formed deviated to one lateral side from a middle point of a front side

the cartridge.

20. The disc cartridge according to Claim 19 further comprising:
a shutter member slidably mounted along one lateral side of the cartridge for
opening and closing at least the writing access opening and reading

access opening formed in the cartridge.

21. A disc cartridge having a read-only optical recording medium encased
therein, the read-only optical recording medium including a disc having a diameter
of between 38 mm and 52 mm and a thickness between and including 0.4 mm and 0.7
mm, a recording area on the disc extending outwardly 12.5 mm or less from a center
of the read-only optical recording medium, the recording area having a storage
capacity of at least 1 Gigabyte of an inférmation signal as a pit pattern, the disc
cartridge comprising:

a cartridge of a rectangular shape including a first side having a length
between and including 41 mm and 52 mm and a second side,
perpendicular to the first side, having a second length between and
including 41 mm and 62 mm, the cartridge having a thickness between

and including 3 mm and 6 mm; and
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at least an opening formed in a side parallel to the read-write recording
medium, the opening being a writing and/or reading access opening
through which a radially extending portion of the optical disc is exposed
to a light beam from an optical pickup and through which the magnetic-
clamping hub is exposed, the opening being formed deviated to one

lateral side from a middle point of a front side of the cartridge.

22. The disc cartridge according to Claim 21 further comprising:
a shutter member slidably mounted along one lateral side of the cartridge for
opening and closing at least the writing access opening and reading

access opening formed in the cartridge.
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