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STAMPER FOR TWD LAYERED DI SC Field O The
| nventi on This invention relates to the manufacture of
conpact discs in which two |ayers of optical data are read from one

side 5 wOMS0Eisc. In particular the invention rel atR&IAPYS ocess
for nolding data pits onto such a product.

Background OF The Invention Conpacts discs, called DVD
(Digital Versitile Disc) have been proposed in which there are two
surfaces of data both 10 of which can be read froma single side of the
disc. This is obt ai FEAMBER AQR. TRQ LAYERED.-RLSEnsni ssi ve coating on

the top of the

$al va

Ibis invention relates to the manufacture of compact
discs in which two layers of optical data are read from one side

S of the disc. In particmlar the invention relates to a process
for molding data pits onto such a2 product.

Background Of The Invention
Compacts discs, called DVD (Digitai Versitile Disc)
have been proposed in which thers are two surfaces of data both

10 of which can be read from a single side of the disc. - This is
obtained by putting a semi-transmissive coating on the top of the
bottom layer and using an optically clear adhesive to glue both
sides together. The top side is then coated with 2 normal amount
of aluminum.

15 The various steps in the manufacturing of the data
surfaces by photo lithographic and molding processes ars well
known and employ the construction of masters. The DVD double-
sided disc would have a capacity of about ten gigabytes of data
and have two 0.6 mm thicikness discs, having a reflective layer on

20 a signal layer and bonded so that the signal layers face each
other with a sﬁall space of bording resin layer.

One problem is in the sense of rotation of the second
side. It has to be the same as the sense of rotation of the
first side. This is accomplished by reversing the spindle motor
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bottom | ayer and using an optically clear adhesive to glue both

sides together. The top side is then coated with a normal anount” of
al um num 15 The various steps in the manufacturing of the
dat a surfaces by photo |ithographic and nol ding processes are well -
known and the construction of masters. The DVD dopdimero122s si ded
di sc woul ave a capacity of about ten gi gabytes of data and have
two 0.6 nmthickness discs, having a reflective |layer on 20 a signal

| ayer and bonded so that the signal |ayers face each other with a
smal | space of bonding resin |ayer. One problemis in the
sense of rcFinrgmasterhvgsecond side. It has to be the sane as the
sense of rotation of the first side. This is acconplished by
reversing the spindle no 4 -

PCT/1B97/ 01225 The reversal of the spindle motor during mastexing,

which produces a distinct mastax psa.ble only in the manufacture
5 of a particular data surface of the two surfaced disc is avoided
by employing the mother image formed during electro~forming as a
stamper in the injection molding process.
This provides the advantage that two stamper libraries
{one clockwise, one counterclockwise} don’t have to be
10 maintained. Furthermore the twc sides of the disc may be
intsrchangeable during the manufacturing process allowing
additional combinations of information during that process.
Perhaps most important, existing libraries of metal masters that
has been generated in the past for the original CD or CD-ROM can

15 be used without having to cut 2 new mastex.

ie rigti £ 4

Fig. 1-a depicts in cross section a 2-layer DVD disc.

Fig. 1-b depicts in cross section the top layer ¢f a DVD
disc pressed from a stamper with the read side on top.

20 Fig. l-c depicts in cross saction the second layer of the

DVD disc p:esséd from a Mother with the read side on top.

Fig. 2 is a schematic raspresentation of the orientation of a -
bit pattern on the wvarious generations and on the DVD discs
ocbtained by using them as mclds.
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cduring mastering. Brief Description O t.he Invention
The reversal of the spindle notor during nmastering, whi ch produces a
di stinct master usable only in the manufacture 5 of a particular dat a
surface of the two surfaced disc is avoided by enpl g in nmot her

image for mROWPIBOEg el ectro-forming as a st anper i e 'f”ﬁf ction
nol di ng process. This provides the advantage that two

stanper libraries (one cl ockwi se, one countercloccw se) don't have
to be 10 mai nt ai ned. Furthernore the two sides of the disc may be

i nt erchangeabl e during the manuf act ur| an process al | OWI ng addi ti onal
conbi nati ons of | NfRAZRBERGHIEH : : *. nost

i mportant, existing ar i e of net aI ters t been
generated in the pag? xlr)n(ﬁ e g F %‘Ei lg%\/ld&iﬁ’ q_’%om %:rB’e used
wi thout hayj %&F%e £ %@eé’ Eaﬁﬁfctu:e on the second layer mustodeS!

Descri ption aw n
reversed with respect to the first layer, while the same

S  direction of pit track layout must be present on each layer. In
the past, this has been dealt with by reversing the direction of
mastering on the second layer. However the requisite geometry
xay be achieved by using a Mother as a Stamper for the second

v

layer.
10 In 2 2~layer DVD disc, the pit geometry ¢f the first .
layer is the same as the gecmetry of a standard CD, albeit with
0.6 mm thickness of polycarbonate instead of 1.2 mm. The
metalization on the first layer is semi-transparent and is
separated from the second layer by an optically transparent
15 adhesive. The pits on the second layer are also placed at a
distance of approximately 0.6 mm from the read side of the DVD
disc, and the metalization layer is read directly - effectively,
on the second layer the DVD lens reads what woﬁld be the “inside”
of a CD's pits. The flat side of the second ’layer - the “read”
20 side on the top disc, or andy normal CD - is the “print” side of
the CD disc.
Ccnsi&er a2 selection consisting of a Master cut with a
single pit. A 2-layer DVD disc that consists 2f the same data
(Fig 1~-a2) is constructed. On a stamper, the mastering pit
25 becomes a “bump”. The bunmp presses a pit into the molded disc.
3
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" Filg. 1-a depicts in cross section a 2-1ayer DVD di sc. Fig. 1-b

-depicts in cross section the top | ayer of a DVD di sc pressed from a
stanper with the read side on top. 20 Fig. 1-c depicts in cross
section the second | ayer of the " DVD disc pressed froma Mther with
the read IYQE89806; op. Fig. 2 is a schematic PERIREOIR3tI on of
the orientation of a bit pattern on the various generations and on
t he DVD di scs obt ai ned by using them as nol ds.

2 WD 96/ 09806

PCT/ | BO7/f8igxbisc is metalized, and thendagsy Fgage st PPRPEntGoystPtbter r ed

ggigﬁg![ x%at face of the disc (L‘EqE q_hr)n.anuf acture of a 2-layer DVD disc,

In the Mother of this same selection, the pit is

replicated as a pit. When this Mother is then used as a Stamper
5 in the molding process, the replica will consist of a single

*bump”. This “bump” is then metalized. In a normal CD player,
the laser would read the ™bump” as a pit. But in the second
layer of the DVD disc, the metalization layer is read directly,
so the “bump” is read as a “bump” (Fig. 1l-c). Thus both layers

10 of this DVD disc contain the same information, which is the
expectation desired.

Consider a master consisting of the numbers 1,2,3,4,5
spiraling in a clockwise direction from center to edge. The
stamper will consist of the raversed images of the numbers

15 1,2,3,4,5 spiraling in a couate:-éloc!gaise direction from center
to edge, while the Mother will be identical in appearance to the
Master. When the Stampex is used to make a disc, the disc as
seen by the laser will consist of the numbers 1,2,3,4,5 spiraling
in a clockwise direction from center to edge. When the Mother is

20 used to press the second-layer DVD disc, the metalized side will
be seen by the DVD laser to also consist ¢f the numbers 1,2,3,%,5
spiraling in a clockwise direction from center to edge. (Fig. 2)

While there have been shown and described and pointed
out the fundamental novel features of the invention as applied to

25 preferred embodiments thereof, it will be understood that vazious
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~dictates that the pit structure on the second | ayer nust be _ reversed
“With respect to the first layer, while the sane 5 direction of pit

track | ayout nust be present on each layer. In the past, this has
been dealt with by reversing the direction of mastering on the
second | ayeWO er the requisite geonetry may be"‘éﬁ’%’%’éﬁﬁ by
using a Mdther as a Stanper for the second | ayer. I n

a 2-layer DVD di s@ml¥$\l€°‘pﬁ tafg’emtytntlom ana 5=than9es ml m}erfmsnt he same

as the geonetry of ard CD. al beit mm t hi ckness of
pol ycar bonat e | ns?’é‘io‘§ sZ%nth?th"meV\h’ﬁ‘lﬁt&lm Pﬂﬁ R 1B first |ayer

is sem -transpar ted fro | ayer by an
optically traﬁspa?‘rén%n?)l‘%ns MXdﬁgsfnégga#ﬁ 9% = g%'&? gﬁ% ‘T% er )ellre al so
placed at a wiﬂi&i@m@aﬁlaapeezhr%&'éb{h@ 'y Eﬁenlﬁ@é‘né side of

t he DVD disc, and the netalization layer is read directly -
effectivel §, as defiredt dacthd thyiwsi he DVD | ens reads what woul d be
the "inside" of a CDs pits. The flat side of the second |ayer - the
"read"
.
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20 side on the top disc, -or--andy normal CD - is the "print" side of
the CD disc. ConS| der a selection consisting of a Master

cut with a singl e E Hl ﬁmuu D disc that consists of the sanme
dat a (Fig 1-a) is stanper, the mastering pit 25 -
becorres a Wwowepdsee The bunp presses a p|t I nto the nol ded RUTSBY7/01225

WD 98/ 09806
PCT/IBQ7/01225 I claim:INis disc is netalized, and the |aser reads a "bunp"
t hrough the flat face of the disc (Fig. 1-b). In the
Mot her of this same sel ectai.on, At bwopldyeérs compactr dpbcceieshlii® a pit. \Wen
this Mother is then used as a Stanper 5 I n the nol ding process, the

replica will conftom ofly;omengide and formed by bonding separately

fabricated compact discs wherein data is present on
5 each surface of the disc, the data on an inner sur-

face of one side of the disc having been impressed

in a molding proceass using a negative of the wold of

the stamper generation.

10 2. The method of forming a disc viewable
from only one side comprising impressing the data on
an inner surface of one side of the disc in a mold-
ing process using a negative of the mold of the
stamper generation, and bonding the separately fab-

15 ricated compact disc to form a composite wherein the
data on each data surface is readable form a single

side of the disc.

THIS SHEET HAS BEEN
~ " REPLACED

eet Has Been Reilaced

HIIlIIl lIIIII lIII I

6

SUBSTITUTE SHEET (RULE 26}



“bunmp”. This "bunmp" is then nmetalized. In a nornmal CD pl ayer, t he

-l aser would read the "bunp" as a pit. But in the second | ayer of the
DVD di sc, the netalization layer is read directly, so the "bunt is
read as a "bunp" (Fig. 1-c). Thus both layers 10 of this DVD disc
contai n t heWOH8898%f or mat i on, which is the expect at i SRRy
Consi der a master consisting of the nunbers 1,2,3, 4,5 spiraling in a
cl ockwi sse direction fromcenter to edge. The stanper will consist of

t he reversed i mages of the nunbers 15 1,2,3,4,5 spiraling in a
count er-cl ockwi se direction fromcenter] 72 to edge, while the Mdther

w il be identical in appearance to the Master. When the Stanper is
used to make a disc, the disc as seen by the laser will consist of
the nunbers 1,2,3,4,5 spiraling in a clogkw se direction fromcenter
to edge. When the Mdther is 20 used to press the second-|ayer DVD di sc,
the netalized side wifll be seen by the DVD [aser to alst consi st of

t he nunbers 1, 2, 3, 4, spiralingrr—ocl aockwise dir i fromcenter
to edge. (Fig. 2) Wi | e t here Tiave been showntand descri bed
and poi nt ed

F/G. /o

F1G. /b

Fl1G. Ic
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out the fundanental novel features of the invention as applied to 25

. preferred enbodi nents thereof, it will be understood that various

4 WD 98/ 09806 PCT/ US97/ 01225
om ssions and substitutions and changes in the form and details of
the devi ce b bgambdeat €d and in its operati on may -becumbaete2st hose
skilled in the art w t hout departing fromthe spirit of the

i nvention 5 as defined in the clains.

272 3

CLOCKWISE SPIRAL PATTERN OF NUMBERS ON MASTER.

CLOCKWISE PATTERN ON COUNTERCLOCKWISE PATTERN ON

I ‘
"

MOTHER STAMPER. )ﬂ
(NUMBERS WOLLiD BE REVERSED.
SD LAYER 2 AS SEEN BY SD LAYER | AS SEENBY SD

LENS )

FIG 2
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(54) Tifl: STAMPER FOR TWO LAYERED DisC /

(§7) Abstract

Because of peculiari-
ties of the second layer of
the DVD compact disc a
Mother is used as a Stam-
per to replicate the proper
pit structure and sequence.
This has the advantages of
incurring no additional cost
at Mastering or Plating other
than the cost of replicating
additional Mothers, and of allowing the manufacturer to use either layer of data as the upper or lower DVD layer.




6° .1 claim 1. A tw layer conpact disc viewable fnﬁ%i§Qy oné);$

-and fornmed by bondi ng separately fabricated conpact discs t
present on each surface of the disc, the data on an inner‘gggp;;g S? gﬁ??ki
side of the disc having been |npressed in a nDIdlng procesg%ggl

negative of the nold of a stanper genewation. . The r§¥%g

di sc viewable fromonly one side conprising inpreSS|ng data on an inner
surface of one side of the disc in a nolding process using a negative of
-the nold of a stanper generation, and bonding a separately fabricated
conpact disc to forma conposite wherein the data on each data surface is
readabl e fEordaimingl e side of the disc.

1. A two layer compact disc viewable from only one side
and formed by bonding separately fabricated compact discs
wherein data is present on each surface of the disc, the
data on an inner surface of one side of the disc having
been impressed in a molding process using a negative of

the mold of a stamper generation.

2. The method of forming a disc viewable from only one
side comprising impressing data on an inner surface of
one side of the disc in a molding process using a
negative of the mold of a stamper generation, and bonding
a separately fabricated compact disc to form a composite

wherein the data on each data surface is readable from a

single side of the disc.
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