Recordi ng net hods and devices for recording
i nformati on on dual |ayer recordabl e disks The
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informati on on a dual |ayer recordabl e disk, the

met hods conprising a step of perform ng an Opti nmum
Power Control (OPC) procedure for determ ning an
actual optimumwiting power, said Optinmum Power
Control procedure being perfornmed in an OPC-area on
the disk. The invention further relates to the
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i nformati on on dual | ayer recordabl e disks using these
met hods. For recordabl e dual -1ayer nedia (both
wite-once and rewitable), such as for exanple DVD+R
di sks and DVD+RW di sks, that need to be read
-conpatible with read-only dual -1 ayer disks, there is
the issue of how to deal wth an amount of data that
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wirécbidare disks esirgeloendethalyer LI . A second recordi ng
met hod for recording information on a dual |ayer
recordabl e disk, nmethod B, is depicted in the
right-hand side of figure 1. In this method accordi ng

to the premgpkordibranbiLifR: médimamvatetoacmciwntabgﬁsdcsas for
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t fgetb.ayout of a dual Iayer DVD- ROM di sk according to

Standard ECKR: %&?amgsmaﬁdalf&tr@edrding irffbrBidtich of shcfa dfal layer

S ?ecgr Lbllee 1sk, metho(d(%) dSéplcted 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
according to the present invention, 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 L0 is written from radius Ri, to Roys (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
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method A, first layer LOs witten fromradius Rln to
Rout (which are 24mm and 58mm for DVD type nedia).

Next, the |l aser spot (used for recording the data in a
| ayer) junps fromlayer LOo |ayer LI and the

remai nder of the data is witpen. Dependi ng on

t heanmount of data to be recorded on the disk, |ayer LI
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for determnin . . _
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
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speed that is actually used. Therefore, this optinmm
writing power should be determ ned for each

recorder/di sk conbination at the actual recording
speed. This Opti mum Power Control procedure is
generally perfornmed in a fixed area on the disk that

Is specially reserved for this purpose, the so-called
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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 Imm boundaries of the Middle Zone.
It 1s 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 a 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



In a version of the nmethod according to the invention
the OPC-area is located in the so-called Mddle Zone
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OPC-procedure at the radius of the layerjunmp (as is
shown in figure 3, where MZOdenotes the part of the
M ddl e Zone | ocated in |ayer LCand MZ1 denotes the
part of the Mddle Zone located in layer LI). This
M ddl e Zone is defined for DVD-ROM disks in the
above-nentioned Standard ECVA-267. According to
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Ih°a version of the method according to the invention
a further Optinmum Power Control procedure is perforned
in a fixed and reserved OPC-area. Simlar to single

| ayer disks, such an fixed OPC-area may be | ocated at
the inner radius and/or the outer radius of the disk.
This further Optinmum Power Control procedure nay, for
exanpl e, be perfornedto determine an initial optinmum
witing power to be used when starting witing on

| ayer LO Furthernore, an initial optimumwiting
power may be determ ned for each of the | ayers
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i ndi vidually. Although the invention has been
elucidated with reference to the enbodi nents descri bed
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be alternatively used to achieve the sane object. The
scope of the invention is therefore not limted to the

enbodi nents descri bed above, but can al so be applied
to all kinds of recordable nmedia (both wite-once and
rewitable), such as for exanpl e DVD+R, DVD+RW DVD-R
DVD-RW DVD-RAM and Blu-ray Disk. Furthernore, in the
ef@baiNi$rent s descri bed above the invention is explained
by witing data first to layer LCand subsequently to

| ayer LI. However, it should be noted that the

i nvention works equally well when data is witten
first to layer LI and subsequently to |ayer

LO Moreover, the scope of the invention is not limted
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the Middle Zone of the at least one of the layers of the dual layer disk.

15 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.

20
5. A recording mcthod 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-arca located on a second layer (L1) of the
dual layer disk.

25
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.



the M ddle Zone of the at | east one of the | ayers of
the dual l|ayer disk. 4. A recording nethod as cl ai ned

WO mooshesine 1, conprising a further step of perfpeTiBgo40F1011
further Optimum Power Control (OPC) procedure, said
further Optimum Power Control procedure being
perfornmed in a further OPC-area | ocated at a fixed
position on at | east one of the layers (LO LI) of the
dual | ayer disk and reserved §or use by the further
Opti mum Power Control procedure. 5. A recording nethod
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LI'). 8. A recording device for recording information
on a dual |ayer recordable disk adopted for using of
the net hod according to claim?7.



