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1 Recording methods and devices for recording information on dual layer
recordable disks The invention relates to recording methods for recording
information on a dual layer recordable disk, the methods comprising a step
of performing an Optimum Power Controt (OPC) procedure for determining
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being performed in an OPC-area on the disk. The invention further 5 relates
to the corresponding recording devices for recording information on dual
layer recordable disks using these methods. For recordable dual-layer media
(both write-once and rewritable), such as for example DVD+R disks and
DVD+RW disks, that need to be read-compatible with read-only 10
dual-layer disks, there is the issue of how to deal with an amount of data that

requires a SHRCRAVRAAER @R ALERARG HARCAE fola¥es Al & E@LIRESN a dual

disk, but less than two full layers. A first recording method for recording
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f@dF@a%le'GéhﬁHWﬁ'ﬂ%e%@th@é@ to be written is equally divided between
both layers LO L1. Here LO is defined to be the layer closest to the

recording lens in a recording 20 device, and therefore also closest to the
entrance surfage«ebibsblagesibegmnirdhgsiskwlitdsritieanthenwtaybls)| Ruerdey for
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method A, first layer LO is written from radius R;,, to (which are 24mm
B8'58mm for DVD type media). Next, the laser spot (used for recording the

data in a Iayex)futstrmsm@ rteyeidfor tedayerolirfanchtion carmaindenaf Hyer
(rje%%ar gb\f\é ﬁ‘P%%msgdeplc eg in the left-hand side of figure 1. In this method, first a
first layer LO is written completely full, and subsequently the remainder of the data is written
on a second layer L1. A second recording method for recording information on a dual layer
recordable disk, method B, is depicted in the right-hand side of figure 1. In this method, the
data to be written is equally divided between both layers LO and L1.

Here LO is defined to be the layer closest to the recording lens in a recording
device, and therefore also closest to the entrance surface of the laser beam in the disk. L1 is
the other layer. In order to clarify this more, the layout of a dual layer DVD-ROM disk
according to Standard ECMA-267 is depicted in figure 2 for a so-called OTP (Opposite
Track Path) disk. As is described in this Standard, the spiral direction of layer LO is opposite
to the spiral direction of layer L1 in an OTP type disk.

In method A, first layer LO is written from radius Rj, to Roy: (which are 24mm
and 58mm for DVD type media). Next, the laser spot (used for recording the data in a layer)
jumps from layer LO to layer L1 and the remainder of the data is written. Depending on the
amount of data to be recorded on the disk, layer L1 is written up to a certain radius. However,

in order to guarantee playback on existing DVD players (especially DVD-Video and DVD-
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amount of data to be recorded on the disk, layer LI is written up to a certain
radius. However, in order to guarantee playback on existing DVD players
(especially DVD-Video and DVD 2 ROM players), the remaining part of layer
L1 must be written also (for example with<dummy data). This because some
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a see command is located an the other layer. If no data would be found after
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10 This additional time is avoided by applying the recording method B. Here
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LO and layer L 1. The value of Rm. is variable and depends on the amount

of data to be recorded on the disk. 15 However, another problem occurs
during recordints. addiiéonshtmede pepidedjoyranp ying theyecarding meepeed B. diere the
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This optimum 20 writing power depends on the disk, the recorder, and the
recording speed that is actually used. Therefore, this optimum writing power
should be detnweivrEdafmitieaphokdeprenst/uigdkriopmnebindingnVdbenéhadasetl spot
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ormed in a fixed area on the disk that is specially reserved for this
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writing power depends on the disk, the recorder and the recording speed that is actually used.
Therefore, this optimum writing power should be determined for each recorder/disk
combination at the actual recording speed. This Optimum Power Control procedure is
generally performed in a fixed area on the disk that is specially reserved for this purpose, the
so-called OPC-area.

When this OPC-area is located at the inner or outer radius of the disk, as is the
case for single-layer media, first an access to that (inner or outer) radius must be carried out.
This jump requires a certain amount of extra time. Especially when recording is done in
CLV-mode, where a jump involves a change in disk rotation speed, a considerable amount of
extra time may be required. During this extra time the data stream generally continues, which
has to be captured in a memory buffer. Therefore such a buffer has to be larger than when no
jump is needed. It is noted that the OPC procedure is performed “on the fly" when switching

from layer LO to layer L1.
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CLV-mode, where a jump involves a change in disk rotation speed, a
considerable amount of extra time may be required. During this extra time
the data stream generally continues, which 30 has to be captured in a
memory buffer. Therefore such a buffer has to be larger than when no jump

is needed. It jsinatesm Riabiic. QRéRMcETR S REV ARG TR HHichwaen

switching from layer LO to layer L 1. 3 Itis an object of the present invention
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The method and recorder according to the present invention imply a varlable
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recorded on the disk. In a preferred embodiment the method and recorder
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OPC-procedure at the radius of the layer jump (as is shown in fiqure 3,
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considered as a kind of intermediate lead-out area on a dual layer disk.
ﬁ@@g?ﬁqrﬁcwfh%ﬁgtandard the Middle Zone extends Imm beyond the last

written locatipdardiayes bfandbhisEis Mufrgenhéanrseiairaoas (GHSataae)thas a
'I@Il%gfee %one in each layer to allow the laser spot to move from layer LO to layer L1. This is
shown in figure 4. The Middle Zone can be considered as a kind of intermediate lead-out area
on a dual layer disk. According to the standard, the Middle Zone extends 1mm beyond the
last written location on layer LO. This is sufficient to incorporate an OPC-area. It is noted
however that the OPC-area may extend beyond the 1mm boundaries of the Middle Zone.

It is noted that the present invention has the additional advantage that the
optimum writing power after a layer jump may be determined more accurately. When, after a
layer jump, an OPC-procedure were to be performed at the inner or outer radius of the disk,
this would not lead to an optimum power control because the OPC-procedure is done at a
position different from the start position of the actual recording on layer L1. The properties of
the disk at the outside can vary from the properties at the actual recording position.

In an version of the method according to the invention a further Optimum
Power Control procedure is performed in a fixed and reserved OPC-area. Similar to single
layer disks, such an fixed OPC-area may be located at the inner radius and/or the outer radius
of the disk. This further Optimum Power Control procedure may, for example, be performed

to determine an initial optimum writing power to be used when starting writing on layer LO.
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however that the OPC-area may extend beyond the Imm boundaries of the

Middle Zone. It is noted that the present invention has the additional

advantage that the 25 optimum writing power after a layer jump may be

determined more accurately. When, after® layer jump, an OPC-procedure
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lead to an optimum power control because the OPC-procedure is done at a
lyidhallitrerent from the start position of the actual recording on layer L1.
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disk. This further Optimum Power Con rocedure may, for example
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the embodiments described above, but can also be applied to all kinds o
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Furthermore, in the embodiments described above the invention is explained
6 )y writing data first to layer LO and subsequently to layer L1. However, it
should be noted that the invention works equally well when data is written
first to layer L 1 and subsequently to layer LO. Moreover, the scope of the
invention is not limited to dual layer disks only, but can be applied on

multiple layer disks consisting of more than two layers for storing data as

well. 15
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5 CLAIMS: 1. A recording method for recording information on a dual layer
recordable disk, the method comprising a step of performing an Optimum
Power Control (OPC) procedure for determining an actual optimum writing
power, said Optimum Power Control procedure being performed in an
BPAmaLea on the disk, characterized in that the Optimum Power Control 5
procedure is performed in an OPC-area variably located on at least one of
the layers (LO, Li) of the dual layer disk. 2. A recording method as claimed in
claim 1, wherein the location of the OPC- area on the at least one of the
layers of the dual layer disk depends on the amount of 10 information to be
recorded on the disk. 3. A recording method as claimed in claim 2, wherein
e OPC-area is located n} Mlddle Zone, of the at leas éjt one of the | gyers.. K
f the dual Ia% (PN Ahg éé?&?ﬁ@”r%é@ﬁ%a‘%§08|8'}ﬁ dAn BEiAFLrerte @
domptizid garfountier sstqp of mmcfmmm@@pfumhemmnﬁumrﬂdweﬁmnm@lwe for
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erformed in a further OPC-area’located at a fixed position on at least one of
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area located on a first layer (LO) of the dual layer disk
and in a second fixed OPC-area located on a second layer (L1) of the dual

ipyer disk. 2%%@0(&99%?909%&“&%%0* frALng '\W/f%%?ﬁ‘ﬁm&&tﬂ:%ﬂﬂé‘l’ﬁfc-

recordable disk adopted for using any of the methods according to claim 1,
preg of et least one of the layers of the dual layer disk depends on the amount of

information to be recorded on the disk.

3. A recording method as claimed in claim 2, wherein the OPC-area is located in

the Middle Zone of the at least one of the layers of the dual layer disk.

4. A recording method as claimed in claim 1, comprising a further step of
performing an further Optimum Power Control (OPC) procedure, said further Optimum
Power Control procedure being performed in a further OPC-area located at a fixed position
on at least one of the layers (LO, L1) of the dual layer disk and reserved for use by the further

Optimum Power Control procedure.

5. A recording method as claimed in claim 4, wherein the further Optimum
Power Control procedure is performed in a first fixed OPC-area located on a first layer (LO)
of the dual layer disk and in a second fixed OPC-area located on a second layer (L1) of the

dual layer disk.

6. A recording device for recording information on a dual layer recordable disk

adopted for using any of the methods according to claim 1, 2, 3, 4 or 5.





