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"SI NGLE SURFACED SUPER- DENSI TY OPTI CAL DI SCS Field
of Invention This invention relates to the shaping of plastic
conpact discs (CD s) by injection nolding for storing data in an optical

medium I n pHNA®AMY it relates to the provision of supe?cﬂ'ﬂﬁg'f”t@ conpact
di scs where only one surface is reqU|red for the storage of information.
Background O The | ngENGLE : , 3 ARVDISCR pit optical
track structure are vveII known as corrpact d| ScCs. Doubl e sided discs in
which information is recorded ofiéldh off davenfignich a structure forned by

bi nding two conpact discs and apparatus for playing such discs
This invention relates to the shaping of plastic

compact discs (CD's) by injection molding for storing data in an
optical medium. In particular it relates to the provision of
super-density compact discs where only one surface is required

for the storage of information.

Backeround Of The Invention

Plastic discs bhaving a pit optical track structure are
well known as compact discs. Double sided discs in which
information is recorded on two sides of such a structure formed
by binding two compact discs and apparatus for playing such discs
is also well known, as in U.S. patents 4,903,140; 4,939,01%1;
5,097,465; 4,811,324.

The term compact disc as used in thise application
includes any disc shaped recorded medium having pits and lands
forming An optical track structure on a data information
recording planar surface. Thus it includes such discs where the
information stored as pits and lands is digital information or
analog information.

Digital information may be encoded into the pits and
lands as pits of quantized lengths interpretéble as a stream of
digital data, wherein the length of each pit or land segment may
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Is also well known, as in U S. patents 4,903, 140; 4,939,011; 5,097, 465;
4,811, 324. The term conpact disc as used in this application

i ncl udes any di sc shaped recorded medi um having pits and | ands form ng an
eptical track structure on a data information recording planar surface.
Thus it incwodssoedsssich di scs where the information storedPGHIBSIMZITand | ands
Is digital information or analog information. Digital

information may be encoded into the pits and |ands as pits, of quantized
| engt hs iRReriiFeCXBTRLIES ’éejsﬂtr"éiarﬁ%ltgedﬁ‘%‘a?%’? c’of::tla,S fRePef i e d3Rgt h of

each pit §¥ré£%ﬂd i%ggggﬁp{E“Gf such a system is the conmpact disc (*ED")

audio or wvideo disc. Analog information may be encoded into the
pits and lands as pit lengths that may vary over a continuum of
values, wherein the length of each pit or land segment may be,
for example, related to a voltage level in a desired ocutput. 2an
example of such a system is the laser disc video recording

system.

Brief D ipti Of The I £

The present invention is a novel compact disc. Such
discs are known to be plastic discs having pits and lands
representing optically recorded data on an internal surface in
which the internal surface carries a light reflective film and is
overcoated by a transparent layer, that exposes a flat surface.
In very high density applications two such discs are bonded to
each other back to back. Where there is only the need for one
surface to carry data the second disc is blank. Thus a
technology for providing large data storage is employed even
where it is not necessary. The present invention provides a way
to economize on the steps required for the manufacture of such
discs.

In the present invention, the disc has two thickness

regions. The first thickness region is a central cylindrical



WD 98/ 10418 PCT/ 1 B97/ 01237 be, for
‘exanple, related to the nunber of 1's or 0's in a data stream An exanple
of such a systemis the conpact disc ("CD') audio or video disc. Anal og
i:znformati on may be encoded into the pits and |ands as pit |engths that may
vary over a cwowg/dism of val ues, wherein the | ength of eactCEiBe704237| and
segnent may be, for exanple, related to a voltage level in a desired
output. An exanple of such a systemis the |aser disc video recording
system region. The SecondBithéF}:-lméir#‘iﬁji@n ief tirperemaddHinidognnular The
pr esent invintion s a novel cgggact disc. Such discs are known to be

plastic i ennayi Hp 15 &Hﬂ. d%nl¥@prfééé:ﬁ?-PHQOGp?tf%aﬂhjkaééér‘?J%d dat a
on an i nterdal. surface In WhhoR Lbe; LN 18ULT 858G S 18R Bokh oM
) than 1/4. The second annular region is overcoated with materials

of different composition.

Brief T it Of The I .
Figure 1 depicts a prior art system employing a thin
compact disc bonded to a blank compact disc to result in a disc
that is usable in a double sided system even though all the data
is present on only one side thereof.
Figure 2 depicts a preferred embodiment of the present
invention using a compact disc the plastic portion of which has

substantial wvariations in thickness.

The invention comprises a plastic disc having pits and

lands representing optically recorded data on an internal surface
thereof, the internal surface having a light reflective film
thereon, and the surface being overcoated by a transparent layer
exposing a flat surface. The disc has first and second thickness
regions. The first thickness region is a central cylindrical
region of a first predetermined thickness. The second thickness

region comprises the remaining annular region of the disc and has



overcoated by a transparent |ayer, that exposes a flat surface. 1In very
*high density applications two such discs are bonded to each other back to
back.* Where there is only the need for one surface to carry data the
second disc is blank. Thus a technology for providing |arge data storage

i s enpl oyedwowsnodighere it is not necessary. The present povasdronsr provi des
a way to econom ze on the steps required for the manufacture of such

di scs. a fraction éfethw ehdokness ot isaid thestliragions the fhacddwmss
regions. The first thickness region is a central cylindrical
2 being less than 3/4 and more than 1/4. The annular region is

then overcoated with materials of different composition.

While there have been shown and described and

5 pointed out the fundamental novel features of the invention as
applied to preferred embodiments thereof, it will be
understood that various omissions and substitutions and
changes in the form and details of the device illustrated and
in its operation may be made by those skilled in the art
10 without departing from the spirit of the invention, which is

specified in the following claims.
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The second thickness region is the renainini annul ar region of the disc

raetton betng | eectpan_ o/ TANRORESMANAS 5" i Sectnd mmatar

/4. The second annul ar region

i s overcoat ed™R%BMMt erial s * of° di‘f f &reht conposition. PCT/IB97/01237
Brief Descri tiog Of The Drawi ngs ' Figure 1 depicts a prior art
systenlenpl@gcﬂd B thin conpact disc bonded to a blank conpact disc to

result in a disc thaj,is ygﬁlaggi&_rufséiqmﬁ?sbgggl b haNasY eBplEouakL al |
the data is present on only one side thereof. Figure 2 depicts
a preferred ioghopticallyfrddoadpdedatd on mredntermalisurfaceothecéoflj sc t he
Plastic port) ol sk ernal suFace Having a 1ight retiective £ilm theseon,
5 and the surface being overcoated by a transparent layer ex-~
posing a flat surface, said disc comprising
first and second thickness regions, said first
thickness region comprising
a central cylindrical region of a first pre-
10 determined thickness, said second thickness region comprising
a remaining annular region of the disc having a
fraction of the thickness of said first region,
said fraction being less than 3/4 and more than
1/4.
15
2. The plastic disc of claim 1 wherein remaining

annular region is overcoated with materials of different conm-

position from the composition of said disc.
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Detail ed Description O A Preferred Enbodi nent O The Invention
The i nyention conprises a plastic disc having pits and |ands representing
optically recorded data on an internal surface thereof, the internal

and the surface being

sur f ace havi ngwaﬁl'hgm reflective film thereon,
overcoated by a transparent |ayer exposing a flat surface. BOEIBE3aS

first and second thickness regions. The first thickness regionis a
region of a first’ﬁ?edeternined t hi ckness. The second

central cylindrical
t hi ckness region conprises the remaining annul ar region of the disc and
3

has
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VIO 96/ 10418
fraction of the thickness of said first region, the fraction bei ng
| ess*than 3/4 and nore than 1/4. The annular region is t hen
Wi | e

overcoated w t nﬁﬁh jals of different composition.
t here have beéﬂ’s oﬁgéand described and 5 poi nted out thectudgent al
applied to preferred enbodi nents

novel features of the invention as
under st ood that vari ous om ssions and

thereof, it will be

substitutions and changes in the formand details of the device

il lustrated and in its operation may be nade by those skilled in the
wi t hout departing fromthe spiritédf2the invention, which is

art 10
specified in the foll ow ng clains.
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2. 'The plastic disc of claim1l wherein remaining anna ar regioniss.
overcoated with materials of different com posi tion fropasty
conposition of said disc.
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