I. DRIVE APPARATUS AND TRACK JUMP METHOD BACKGROUND
OF THE INVENTION 1. Field of the Invention The present invention
relates to a drive apparatus configured to perform recording and
reproduction with respect to a hologram recording medium which is
provided with a recording layer omwhich a hologram is recorded and a
track formation layer on which a track is formed for representing a
recording position of the hologram on the recording layer and also relates

to a track jumpivethody 2rReseription oftheRefated At Ascdescribed, for
example, in Japanese Unexamined Patent Application Publication No.
2005-250038 and Japanese Unexamined Patent Application Publication
No. 2007-79438, a hologram recording and reproduction system is

BACKfoposed wHicH 18 cotlfigired4d form a hologram by way of an

1. mgalr%_rcein%ef a};[te?]rﬁ Igi)é g\nstlg%%l Ilg'ht and a referencg light to perform data
recording. In this hologram recording and reproduction system, at the

time-Qf the secording, ahelogram racordiag: mediu is, iradiated withsa
signal light to which a spatial light modulation in accordance with
conretording data (fer Exampte dight imtensitydmodutationyisieffectéd-and
also irradiated with a reference light which is different from this signal
r 2 SR{HE CaridPa holSOr AT (TFrRB RGN gidtg) By 9im which is provided

with a recording layer on which a hologram is recorded and a
track formation layer on which a track is formed for
representing a recording position of the hologram on the
recording layer and also relates to a track Jjump method.
2. Description of the Related Art

As described, for example, in Japanese Unexamined
Patent Application Publication No. 2005-250038 and Japanese
Unexamined Patent Application Publication No. 2007-79438, a
hologram recording and reproduction system is proposed which
is configured to form a hologram by way of an interference
pattern of a signal light and a reference light to perform
data recording. In this hologram recording and reproduction
system, at the time of the recording, a hologram recording
medium is irradiated with a signal light to which a spatial
light modulation in accordance with recording data (for
example, light intensity modulation) is effected and also
irradiated with a reference light which is different from

this signal light, and a hologram (diffraction grating) by



way of an interference pattern of those lights is formed on the medium to
perform the data recording. Also, at the time of the reproduction, the
hologram recording medium is irradiated with a reference light. With this
irradiation with the reference light, it is possible to obtain a diffraction light
in accordance with obtainment of the hologram formed on the hologram
recording medium in the above-mentioned manner. That is, with this
procedure, a reproduction light in accordance with the recording data can
waybe obiained.-By detesting the thus-ebtainedirepeoductian dight by@med on
image sensor such as for example a CCD (Charge Coupled Device)
thesewrsorior &CMOS {Compiémedtary Oxde Semigonductor) sensor, the
recording data is reproduced. Herein, for the hologram recor igg and
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Compact Disc) or a DVD (Digital Versatile Disc), it is also concéived that
th1datads fecorded along-a track ferred-en ca mediurs, That isssipiladylase to

in the related art optical disc, by performing a recording/reproduction
obtpasitienal iddnteotsuich asitgadkingiservo ctheadata redorbingis adarmied oupt
annifthge track. At this time, as a specific structure of the recordin
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abcegording a hologram, and a tragicformation lBYer 0N & procedure, a
reproduction light in accordance with the recording data can
be obtained. By detecting the thus obtalned reproduction
light by an image sensor such as for example a CCD (Charge
Coupled Device) sensor or a CMOS (Complementary Oxide
Semiconductor} senscr, the recording data 1is reproduced.

Berein, for the hologram recording and reproducticn
system, for example, similarly as in an optical disc
recording and reproduction system in a related art such as a
CD (Compact Disc) or a DVD (Digital Versatile Disc), it 1is
also conceived that data is recorded along a track formed on
a medium. That is, similarly as in the related art optical
disc, by performing a recording/reproduction positional
control such as tracking servo, the data recording is
carried out along the track.

At this time, as a specific structure of the recording
medium, two layers are provided including a recording layer

for recording a hologram and a track formation layer on



which a pit string which records, on a lower layer thereof, address
information and the like is formed, for example, in a spiral manner or a
concentric manner. That is, according to the above-mentioned structure
of the hologram recording medium, by controlling an irradiation position of
the light for the hologram recordln%/reproductlon while following the track
composed of the pit string on the track formation layer, the
recording/reproduction position of the hologram on the recording layer

whiG@h be getata positionalong the tragk, SUMMARY, QR THE INVENTION:

Herein, in the hologram recording and reproductlon system for performing
addhe abovefmentianedregordingand i ieproductimmredthefliolograamp le, in

recording medium, an examination is given on a track jump operation to a
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ntric mannér as descr ed above. rom is viewpoint, similarly a
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related art, it is conceivable that the track jump operation is carried out

f o bydndizingla teflection dightisigndbwhen alight spotvisimevéd in avadiysthe
direction (so called traverse signal). 4 However, in the hologram
tragéordingrand feprédieforpit string on the track fTormation

layer, the recording/reproducticn position of the hologram
on the recording layer can be set at a position along the

track.

SUMMARY OF THE INVENTION

Herein, in the hologram recording and reproduction
system for performing the above-mentioned recording and
reproduction on the hologram recording medium, an
examination is given on a track Jjump operation to a target
track.

In the hologram recording medium, the track composed of
the pit string is formed on the track formation layer in a
spiral manner or a concentric manner as described above.
From this viewpoint, similarly as in a case of the optical
disc recording and reproduction system in the related art,
it is conceivable that the track jump operation i1s carried
out by utilizing a reflection light signal when a light spot

is moved in a radius direction (so called traverse signal).



system, a rotation speed of the recording medium is set considerably
slower than the optical disc recording and reproduction system in the
related art. This is because light irradiation is used for a relatively long
period of time for recording (forming) the hologram. From this viewpoint,
in the case of the hologram recordjng and reproduction system, when the
light spot traverses the track composed of the pit string, in some cases,
the light spot traverses a space part (land part) between pits, and the

tragk {faverse may netbe -appropriately-detected. That iseragardingitbis

point, in the hologram recording and reproduction system, if a track jump
sysaperation imilar totheease af the bpticaldisclinrarelateduart iss set

performed as it is, the jump operation to the target track may not be
conggpteprately carfisa but NATraBRICESNE the abc\e-friRRfidRed Brébiém,

acc$£(¥99ég a,Q embodiment of the Rresegt mvgntlonmlltilg des%able to

g ; stem i1 Lh ol a Art,. 1 ecauge
mpé:oon ijgure a drlv% appara%tus asefoﬁows.chat |s,lthere IS prowae a arive

11 APRparatusncluding: Jight kradiation meaps cenfiguredte apphylight drosr
a light source via an object lens on a hologram recording medium

t inprovidedmwitiva decardintdayemnon witich adotegram. is formed and a
track formation layer on which an address 5 recording track composed of
apﬁgﬁﬂngbﬂﬂtﬁﬁééﬁﬁﬁgnt, in the case of the hologram

recording and reproduction system, when the light spot
traverses the track composed of the pit string, in some
cases, the light spot traverses a space part (land part)
between pits, and the track traverse may not be
appropriately detected.

That is, regarding this point, in the hologram
recording and reproduction system, 1f a track jump operation
similar to the case of the optical disc in a related art is
performed as it i1s, the jump operation to the target track
may not be appropriately carried out.

In order to sclve the above-mentioned problem,
according to an embodiment of the present invention, it is
desirable to configure a drive apparatus as follows.

That is, there is provided a drive apparatus including:
light irradiaticon means configured to apply light from a
light source via an object lens on a hologram recording
medium provided with a recording layer on which a hologram

is formed and a track formation layer on which an address



address information representing a recording position of the hologram on
the recording layer and an auxiliary track composed of a continuous
groove formed so as to run side by side with the address recording track
are formed; light spot displacement means configured to displace a light
spot formed by the light irradiation5means in a radius direction of the
hologram recording medium; and control means configured to control the
light spot displacement means on the basis of a light information signal at

redbedime; of the- uxiligry-ttack %§V%rs$ioé the lightspet obtained in- s
accordance with displacement of the light spot in the radius direction to

addaxecyte a jumpaopesatiorepetweenttheqaddress: secordingtracksi dis of the
described above, on the hologram recording medium according to the

ho l@ﬁﬁ@mn@htWﬁwerﬁr&éﬂf;Wehﬁcyﬁ,rth@né%ﬂ%mﬁk%ﬁypdé%%? the

conti%#nou%groove is formed so as to run side by side wit th%ggdréefge b
COMBRSIHInG frack COMPOSEY 6F the it string on which the address 7
s 1 dnfogmationyis regerfled s Then.according tg the embodiment of the gt spot
present invention, by controlling the radius direction position of the light
d1ispot osrihe bagis=ofdhe dight infarewmtion sigral 1atthedinie ofthestramverse
across the auxiliary track composed of the continuous groove which is

fororded vnthe 61 hologramiedsrling ddiamn tie absvlientishegction

manner, the . .
of the hologram recording medium; and control means

configured to control the light spot displacement means on
the basis of a light information signal at the time of the
auxiliary track traverse of the light spot obtained in
accordance with displacement of the light spot in the radius
direction to execute a jump operation between the address
recording tracks.

As described above, on the hologram recording medium
according to the embodiment of the present invention, the
auxiliary track composed of the continuous groove 1g formed
s0 as to run side by side with the address recording track
composed of the pit string on which the address information
is recorded.

Then, according to the embodiment of the present
invention, by controlling the radius direction positlon of
the light spot on the basis of the light information signal
at the time of the traverse across the auxiliary track

composed of the continuous groove which 1s formed on the



jump operation between the address recording tracks is carried out. As
the auxiliary track is composed of the continuous groove, even in a case
where the rotation speed is slow, the traverse can be detected with
certainty. Then, this auxiliary track is formed so as to run side by side with
the address recording track. Thergfore, according to the embodiment of
the present invention, the jump operation between the address recording
tracks is performed on the basis of the light information signal at the time

ho 10fdhentraverse acressdbe auxiliary Hask asdndhenahevestaentioneter, the
manner, the jump operation between the address recording tracks can be

I urappropiatelycatrietvortrAs deseribbthalboves acedrding tortheks is
embodiment of the present invention, the track jump operation between
cargheeaddiess recording tracks on which the address information is

recorded can be appropriately cartied out, That is. with, ffis contiguration,
it is possiﬁleato provi &the system in Which the access operation to the

orJ8reet address; can. be ;appropdately: performed: as theshelogram recordingc ne
and reproduction system for performing the recording/reproduction of the
t rsholegrant ahthespasiticnr-aledgwthe track: 7a BRIEF DESERJPTION OF
THE DRAWINGS Fig. 1 is a block diagram of an internal configuration
auxiliary track is formed sc as to run side by side with the
address recording track. Therefore, according to the
embodiment of the present invention, the jump operation
between the address recording tracks is performed on the
basis of the light information signal at the time of the
traverse across the auxiliary track as in the above-
mentioned manner, the jump operation between the address
recording tracks can be appropriately carried out.

As described above, according to the embodiment of the
present invention, the track jump operation between the
address recording tracks on which the address information is
recorded can be appropriately carried cut. That is, with
this configuration, it is possiple to provide the system in
which the access operation to the target address can be
appropriately performed as the hologram recording and
reproduction system for performing the
recording/reproduction of the hologram at the positign along

the track.



of a drive apparatus according to an embodiment of the present
invention; Fig. 2 shows a cross sectional structure of a hologram
recording medium according to the embodiment of the present invention;
Fig. 3 schematically shows a track formed on a track formation layer of
the hologram recording medium acgording to the embodiment of the
present invention; Figs. 4A and 4B are explanatory diagrams for
describing a one track jump operation according to the embodiment of

s 1he present ivemigny Figr s gflow ghart of a procedure for a processing

that should be executed for realizing the one track jump operation
accotding 1o ike emhodiment aftherpresenininvention; Fig.d®isfa fowat ion
chart of a procedure for a processing that should be executed for

of raéalifiig a trokdimp-Gperaton (getera? tratk fithp dpéfationd cébrdling

to the embodiment of the present invention; Fig. 7 is an explanatory
P Yidgramfor déstfibing a first example of a second embodiment of the

presge! ﬁ”%e%%%%sF@-§$%QQe%@%{@@%&f“@%?ﬁb@ﬁf@SSQNQQﬁblogram

second example of a second embodiment of the present 8 invention; and
re&ig:@ shows aicress: sectionah struetute, of aiologramnt of the present
invention;

Fig. 3 schematically shows a track formed on a track
formation laver of the hologram recording medium according
to the embodiment of the present invention;

Figs. 4A and 4B are explanatory diagrams for describing
a one track jump operation according to the embodiment of
the present invention;

Fig. 5 is a flow chart of a procedure for a processing
that should be executed for realizing the one track Jjump
operation according to the embodiment of the present
invention;

Fig. 6 is a flow chart of a procedure for a processing
that should be executed for realizing a track Jjump operation
(general track jump coperation) according to the embodiment
of the present invention;

Fig. 7 is an explanatcry diagram for describing a first
example of a second embodiment of the present invention;

Fig. 8 is an explanatory diagram for describing a

second example of a second embodiment of the present



recording medium according a modification example of the present
invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, a description will be provided of preferred modes for carrying
out the present invention (which are hereinafter referred to as
embodiments). First Embodiment Configuration of recording apparatus
and structure of hologram recording medium Fig. 1 is a block diagram of
an internal configuration of a drive apparatus according to an

ln;&@q@@gn&g&the present invention. The drive apparatus according to
the embodiment is configured as a recording and reproduction apparatus

having a fanetion.ef recerding data-ea a-hologram: deqerding: medium &t am
and also a reproduction function. From this viewpoint, the drive apparatus
r e aecofding 1 thiere misodimeéht: shewnde Eiglh dawill e Gereitafter edfefred
to as recording and reproduction apparatus. First, according to the
Pre5t85ent EmiESdintdht, as a hologram recording and reproduction system,
a so-called coaxial system is adopted. That is, a signal light and a
reference light are arranged on the same axis, and the 9 hologram

prdeearsingomediun HM setat:a predetemoinedposition is iradiated with
those lights to form a hologram based on an interference pattern to
performedataieeording.ddsodption will be provided of

preferred modes for carrying out the present invention
{which are hereinafter referred to as embodiments).
First Embodiment
Configuration of recording apparatus and structure of
hologram recording medium

Fig. 1 is a block diagram of an internal configuration
of a drive apparatus according to an embodiment of the
present invention. The drive apparatus according to the
embodiment is configured as a recording and reproduction
apparatus having a function of recording data on a hologram
recording medium HM and also a reproduction function. From
this viewpoint, the drive apparatus according to the
embodiment shown in Fig. 1 will be hereinafter referred to
as recording and reproduction apparatus.

First, according to the present embodiment, as a
hologram recording and reproduction system, a so-called
coaxial system is adopted. That is, a signal light and a

reference light are arranged on the same axis, and the



the time of reproduction, the hologram recording medium HM s irradiated
with a reference light to obtain a reproduction light of the hologram to
thereby perform the reproduction of the recording data. In this case, the
hologram recording medium HM in the drawing has a disc shape
(disc-like shape), and the recording and reproduction apparatus shown in
Fig. 1 performs recording and reproduction of data by rotating and driving
the hologram recording medium HM. As will be described below in detail,

ho1d agk composed of & pit sting:is ferped in a spiralmaBReROkY position
concentric manner on the hologram recording medium HM of this case,

is antdhd secotdimpgand tepredudctipntapparatiis iaccerding taythen firstsed on
embodiment is operated so as to perform the recording/reproduction of

an tha ‘datd BRIRE frak Fo1ied irP the Ab6vé nitntionad SHeréit the 3¢

structure og the hologram.recor in%medjum HM used in the re%%}:(

the, hgBEintent Wil b deserbad with™ retSrents to. Fig. 2. Fig. Fshoes a F

i Cfoss sectional struectural diagram, of. the halogram seeerding;medium HM.
First, on the premise, the recording and reproduction 10 apparatus of this

repoas@separatelyiappliesa laser lightdor aecardingthediojogramtbased:or
the interference pattern and a laser light for controlling
regeeording/reprodudtion recording data.

In this case, the hologram recording medium HM in the
drawing has a disc shape (disc-like shape), and the
recording and reproduction apparatus shown in Fig. 1
performs recording and reproduction of data by rotating and
driving the holegram recording medium HM.

As will be described below in detail, a track composed
of a pit string is formed in a spiral manner or a concentric
manner on the hologram recording medium HM of this case, and
the recording and reproduction apparatus according to the
first embodiment is operated so as te perform the
recording/reproduction of the data on the track formed in
the above-mentioned manner.

Herein, the structure of the hologram recording medium
HM used in the present embodiment will be described with
reference to Fig. Z.

Fig. 2 shoes a cross sectional structural diagram of
the hologram recording medium HM.

First, on the premise, the recording and reproduction



positions for performing the recording/reproduction of the hologram along
the track (tracking servo or the like). As will be also described, to be
specific, for example, a first laser 1 for outputting a violet-blue laser light
having a wavelength of about 405 nm is used as a laser light source for
the recording/reproduction of the hf ogram. Also, for example, a second
laser 12 for outputting a red laser Tight having a wavelength of about 650
nm is used as a laser light source for the above-mentioned positional

apSenirol dn aecardance with this, as shown in Fig-2,.a yegarding WGS{;@Z for

where the recording/reproduction of the "hologram is performed an
redosifiongl eontroldnformation aresarding tayer onwhich addresspattern and
information for the positional control based on a concave and convex
a loress settibrial Btrocture of alsubstrate 36 X&l feflection i 85) Lstown in
the drawing and the like are recorded are separately formed in the

©thotogtam reebrdifg TediufPHNM Gseit 7 Bk préseRPembbtimert. The 1
hog%%ﬁcf?%e‘%'f@ﬁa'gst_ﬁ%%ur&gf ke nalogipnpfecording weding M ydl be

ically examined. As shown in Fig. 2,”on the hologram recording

megdising, HM, framsan gppek layer igrdes, ancantheeflection filB 80e adtnp 1e,
cover layer 31, the recording layer 32, a reflection film 33, an intermediate
a fayert34] thereflecion fitm 35y ahdthe ssubstrate 3% aveforamelr 1ight

having a wavelength of about 405 nm is used as a laser light
source for the recording/reproduction of the hologram. Also,
for example, a second laser 12 for outputting a red laser
light having a wavelength of about 6530 nm is used as a laser
light source for the above-menticned positional control.

In accordance with this, as shown in Fig. 2, a
recording layer 32 where the recording/reproduction of the
hologram is performed and a positional control information
recording layer on which address infcormaticn for the
positional control based on a concave and convex Cross
secticnal structure of a substrate 36 (a reflection film 35)
shown in the drawing and the like are recorded are
separately formed in the hclogram recording medium HM used
in the present embodiment.

The cross sectional structure ¢f the hologram recording
medium HM will be specifically examined.

As shown in Fig. 2, on the hologram recording medium HM,

from an upper layer in crder, an anti reflection film 30, a



The anti reflection film 30 is formed by applying AR (Anti Reflection)
coating and has a function of preventing unwanted light reflection. In
addition, the cover layer 31 is composed of, for example, a plastic
substrate, a glass plate, or the like and is provided for protecting the
recording ‘Layer 32. As a material-of the recording layer 32, for example,
photo polymer is selected. As described above, by using the first laser 1
shown in Fig. 1 as the light source, the recording/reproduction of the

covidglogram based on the violets Qlueaserlight isperformee:; Alsos dhe r11m 33,
reflection film 33 is provided so as to return to the recording and
an repteduction=appatatus sidelas tthe refi¢dtiondighih and the BEproductiorne
light in accordance with the hologram recorded on the recording layer 32
subghed fife iferehee JighttBased on the violet-blue laser light is applied at

the time of the reproduction. The_substrate 36 and the reflection film 3
are’ proviiéd fd?%rje%%i‘&iﬁﬁlr fjrlo%ugcséoﬁ Spo%i%ﬁglgcobr%rofp %?’lytﬁ%g 2R

(arsubsyate 36,3 frack for.guiding.the recordingfepraduction positionofthe o

hologram in the recording layer 32 is formed in a spiral manner or a 12
unveoncentricimanners i e hologrammeearding mediunn HM caceordiagda 31
the present embodiment, as this track, a track (address recording track)
is pasedwored pitlstridgwhereaple, a plastic substrate, a glass

plate, or the like and is provided for protecting the
recording layer 32.

As a material of the recording layer 32, for example,
photo polymer is selected. As described above, by using the
first laser 1 shown in Fig. 1 as the light source, the
recording/reproduction of the hclogram based on the viclet-
blue laser light is performed.

Blso, the reflection film 33 is provided so as to
return to the recording and reproducticn apparatus side as
the reflection light and the reproduction light in
accordance with the hologram recorded on the recording layer
32 when the reference light based on the violet-blue laser
light is applied at the time of the reproduction.

The substrate 36 and the reflection film 35 are
provided for a recording/reproduction positional control.

O the substrate 36; a track for guiding the
recording/reproduction position of the hologram in the

recording laver 32 is formed in a spiral manner or a



least address information is recorded is formed. It should be noted that a
detail of the track formed on the hologram recording medium HM
according to the present embodiment will be described. On a surface
(front surface) on which the above- mentioned track is formed on the
substrate 36, the reflection film 35,is formed, for example, through
spattering, vapor deposition, or thé fike. The intermediate layer 34 formed
between the reflection film 35 and the reflection film 33 described above

corl® Made, forexample, of; anadhesive material such as fesin.Hergin.as is

understood from the above-mentioned “explanation, in order to
acappoprately perforprthes posiiopakconiral py avay-ofitbe red daserdighttack

using the second laser 12 as the light source, the red laser light should
(2ddaeh the refletetion dilnt B5ab Whieh dite edncavielands ‘ebhtex tlosse at

sectional shape for the posijtional control is _provided, That is, from this

LeRTEwHGIRE ThE red ST G ShodldtFansmit throdgh e Feflection film 33
which is formad,on an,upper Jater than the, reflegtion film §§a@§£§8ﬂ£@%¥ on

hand, as the reflection film 33, the violet-blue laser 'light should
t hdefiected sarthatthe 13 wepresiction lightin @seardancewiththepresent
hologram recorded on the recording layer 32 is returned as the reflection
emtight toethie recordifig and seprodadtion apparatus side.

On a surface (front surface) on which the above-
mentioned track is formed on the substrate 36, the
reflection f£ilm 35 1is formed, for example, through
spattering, vapor deposition, or the like. The intermediate
layer 34 formed between the reflection film 35 and the
reflaction f£ilm 33 described above is made, for example, of
an adhesive material such as resin.

Herelin, as is understood from the above-menticoned
explanation, in order to appropriately perform the
positional control by way of the red laser light using the
second laser 12 as the light source, the red laser light
should reach the reflection film 35 to which the concave and
convex cross sectional shape for the positicnal control is
provided. That i1s, from this viewpoint, the red laser light
should transmit through the reflection f£ilm 33 which is
formed on an upper later than the reflection film 35.

On the other hand, as the reflection film 33, the

viclet-blue laser light should be reflected so that the



From this viewpoint, the reflection film 33 formed between the recording
layer 32 and the reflection film 35 on which the positional control
information is recorded is configured to have a wavelength selectivity of
reflecting the violet-blue laser light (for example, having a wavelength of
about 405 nm) for the recording/repgoduction of the hologram and of
transmitting the red laser light for the positional control (for example,
having a wavelength of about 650 nm). With the reflection film 33 having

repUch & wavelength selectivity.atdhe dime; of-thergeondingirepraduction, deq
the red laser light appropriately reaches the reflection film 35, the
on reflectierhghtiinforinatien farzthé postionmaheanteal  istappregriatelyion
~ detected on the recording and reproduction apparatus side, and also the
Licapréductidh GHE 6L the BolbifarhseEsried orPtheebsicing Byét 32 can

be appropriately detected by the recording and reprodyiction, apparatys. I

enote understood from the abové-meritioned

be teXPlaNation, the-reflectign fily 35 is proyvigdedyth theicancave apdin 35 on

convex cross section shape in accordance with the surface shape of the
whistibstrate 36 44+ located apnthe towerdayemtherenf, and thedrackdd is

formed. in this sense, the reflection film 35 is also referred to as track
corfgipaticildyerhave a wavelength selectivity of reflecting
the violet-blue laser light (for example, having a
wavelength of about 405 nm) for the recording/reproduction
of the hologram and of transmitting the red laser light for
the positional control (for example, having a wavelength of
about 650 nm).

With the reflection film 33 having such a wavelength
selectivity, at the time of the recording/reproduction, the
red laser light appropriately reaches the reflection film 35,
the reflection light information for the pcsitional centrol
ig appropriately detected on the recording and reproduction
apparatus side, and also the reproduction light of the
hologram recorded on the recording layer 32 can be
appropriately detected by the recording and reproduction
apparatus.

It should be noted that as is understoocd from the
above~mentioned explanation, the reflection film 35 is

provided with the concave and convex cross section shape 1n

accordance with the surface shape of the substrate 36



Herein, as described above, an address recording track composed of a
pit string on which address information is recorded is formed the track
formation layer functioning as the reflection film 35. In the case of the
present example, the "address" indicated by the address information
recorded on this address recording,track refers, for example, to an
address units of a predetermined sector. That is, in the hologram
recording medium HM of the present example, the track is divided into a

1odRluEalityof segtors, Fagh J?@ﬁ@f stores.track pueber infermation: s formed.
indicating a track number where the sector exists and sector number

In informationf the sectos 43 etheiaddrésd infGrinatone AscancexXampledinco as
each sector, the track number information is stored, for example, at the
t raedding Positict? Tt %he sector number information is stored at a
posHition .foIIowinglg:gthe tracg n#lm er informatio% in each §ect8%dvjy9ile rack
refer?iﬁ%lbndckat% |8.Sf,rtlz‘1e€|3n eranacfvgdnf%rﬂrﬁlo%rgfs the rggordlng é;n(}
corfREadyction apparatus will be-desgribed. Inkige 4 sinithesecerding,and;
reproduction apparatus, a medium holding section (not shown) configured
rede holdithes15 hrelegram eecording niediuat HivhislprowideduWheincthéng as
hologram recording medium HM is mounted in the recording and
theeproduetibn @pphtatits, the medium holding section holds the

In the case of the present example, the "address”
indicated by the address information recorded on this
address recording track refers, for example, to an address
units of a predetermined sector. That is, in the hologram
recording medium HM of the present example, the track 1s
divided into a plurality of sectors. Each sector stores
track number information indicating a track number where the
sector exists and sector number information of the sector as
the address informaticn.

As an example, in each sector, the track number
information i1s stored, for example, at the leading position.
Then, the sector number information is stored at a position
following the track number information in each sector.

While referring back to Fig. 1, the internal
configuration of the recording and reproduction apparatus
will be described.

In Fig. 1, in the recording and reproduction apparatus,

a medium holding section (not shown) configured to hold the



hologram recording medium HM so as to be rotated and driven by a
spindle motor 18. In the recording and reproduction apparatus, the
hologram recording medium HM to be rotated and driven is irradiated with
the laser light using the first laser 1 as the light source to perform
recording/reproduction of a hologrilm page. The first laser 1 is composed,
for example, of a laser diode prowdjed with an external resonator, and as
described above, the wavelength of the laser light is set as about 405

ho WP Hereinafier: the,lasenlight uging the firstlaser1 asythe:/ight SOUCeJ§ ram
referred to as first laser light. The first laser light applied from the first laser

rechehters ashutter 210peningand«<iosing operations ofithey shutter 2 is
controlled by a control section 25 which will be described below, and the

regnecidentlight is rerapted/trdismitied . The firstdaser IRMEVikthe shbfter the
2 is guided to a Galvano mirror 3 as shown in tggz drawinq;. The G

|
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present embodiment is configured to 16 irradiate the hologram recording
aprAeditsHM to=be rotatad:and «rtven with thesigraldight andbtherotated
reference light to perform the recording of the hologram.
and driven is irradiated with the laser light using the
first laser 1 as the light source to perform
recording/reproduction of a hologram page.

The first laser 1 is composed, for example, of a laser
diode provided with an external resonater, and as described
above, the wavelength of the laser light i1s set as about 405
nme.  Hereinafter, the laser light using the first laser 1 as
the light source i1s referred to as first laser light.

The first laser light applied from the first laser L
enters a shutter 2. Opening and c¢losing operations of the
shutter 2 is controlled by a control section 25 which will
be described below, and the incident light is
interrupted/transmitted.

The first laser light via the shutter 2 is guided to a
Galvano mirror 3 as shown in the drawing. The Galvano
mirror 3 is provided for realizing a so-called image
stabilizing function.

Herein, the reccrding and reproduction apparatus

according to the present embodiment is configured to



At this time, in order to record the hologram as an interference pattern of
the signal light and the reference light, it takes a response time of the
recording material in the recording layer 32. For this reason, in the
system for performing the rotation recording with respect to the hologram
recording medium HM, the irradiaq%n position of the signal light and the
reference light is paused at a certain position on the hologram recording
medium HM for a certain period of time, and thus the laser beam is

1 rS5A00ed. 19 besspecilic. Ry changing.an emitting angle of the laserheam g
at a speed in synchronization with the rotation speed of the hologram

dr Teeerding-medivim £M(the rotation speed-efdhe spindie swoton 48, the
irradiation spot of the signal light and the reference light remains at the

pexéaain positioreon:thié riolodgram fedordingmadium HM for the certain
period of time. The Galvano mirror 3 changes the emitting angle of the

reflédtion fight of fife incitiétftHight off tHEbESS of e “CONtBI 6thd Tofitrol
1nSEGHN %%J%é!‘gﬁé emitied from f?%a'ya@m{arogl»’%aS Jeflected by.a,

mirror andeg to an SLM (spatial light modulator) 5. 17 The SLM 5
11 @pplies, forexample, aspatiaklight intensity medulation-for agpatiaklightl in

modulation on the incident light. In this case, the SLM 5 is of a reflection
the recording layer 3Z2.

For this reason, in the system for performing the
rotation recording with respect to the hologram recording
medium HM, the irradiation position of the signai light and
the reference light is paused at a certain position on the
hologram recording medium HM for a certain period of time,
and thus the laser beam i1s scanned. To be specific, by
changing an emitting angle of the laser beam at a speed in
synchronization with the rotation speed of the hologram
recording medium HM {(the rotation speed of the spindle motor
18}, the irradiation spot of the signal light and the
reference light remains at the certain position on the
hologram recording medium HM for the certain pericd of time.

The Galvano mirror 3 changes the emitting angle of the
reflection light of the incident light on the basis of the
control of the control section Z5.

The light emitted from the Galvano mirror 3 is
reflected by a mirror 4 and guided to an SLM (spatial light

modulator) 5.



type and, for example, a spatial light modulator such as a DMD (Digital
Micromirror Device: registered trademark) or a reflective liquid crystal
panel is adopted. The SLM 5 applies the spatial light intensity modulation
in units of pixel on the incident light by changing the light intensity by the
respective intensity modulation elements on the basis of a drive signal
supplied from a recording modulation section 16 shown in the drawing.
The recording modulation section 16 performs the drive control with

respect tg e SLIS o generate e Signal it ang o referepce light at

the time of the recording and to generate only the reference light at the
inttime of thenseprogucton. fia-be precise,=it the fme ofdhe recdrding;the he

recording modulation section 16 generates a drive signal, for example, so
inahdepikelsinlatpredéterivinad arese incliding ltehtraf part of the SLAFS Lon

(signal light area) have ON/OFF patterns.in accordanci W‘éthrthgusc pg%d 5
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are) have predetermined ON/OFF patterns, and the other pixels are al
re QEErane:suppliesdhisdrivessignal-ls. ta the:gbM2.dAs the spatial light
intensity modulation is performed by the SLM 5 on the basis of the drive
sigiiale tHELSighak ightian thesrefarence lightiare \gehefated ity
modulation in units of pixel on the incident light by
changing the light intensity by the respective intensity
modulation elements on the basis of a drive signal supplied
from a recording modulation section 16 shown in the drawing.

The recording modulation section 16 performs the drive
control with respect to the SLM 5 to generate the signal
light and the reference light at the time of the recording
and to generate only the reference light at the time of the
reproduction.

To be precise, at the time of the recording, the
recording modulation section 16 generates a drive signal,
for example, so that pixels in a predetermined area
including a central part of the SIM 5 (signal light area)
have ON/OFF patterns in accordance with the supplied
recording data, pixels in a predetermined range on the outer
circumference side of the signal light area {referred to as
reference light are) have predetermined ON/OFF patterns, and

the other pixels are all OFF, and supplies this drive signal



Also, at the time of the reproduction, the recording modulation section 16
generates a drive signal so that the pixels in the reference light area have
the above-mentioned predetermined ON/OFF patterns and the other
pixels are all OFF to drive and control the SLM 5 to thereby generate only
the reference light. It should be noted that at the time of the recording, the
recording modulation section 16 is operated to generate ON/OFF
patterns in the signal light area in predetermined units of input recording

£ daia. and;thus the signal lights- storing; the.aboyeamentioneddaiadn s on is
predetermined units of the recording data are sequentially generated.
peMihithis egnfigusation the data recardingds seéquentially caeried @utdbp the
the hologram recording medium HM in units of hologram page (units of
siqfzaa siorelin tesighal lighty THetight 6 WhichrtheXSpatiarlidgit -
modulation is aé)}ﬁ)lied by the SLM 5 transmiés through a polarization beam
th [

splitte? Barti thenentéfsa Aichfig mirfot 7= The tichroic Hirfor 715 %+ 9
mofONIgured todransmit the firstlaser ight and reflect asecondlaseright

(a light using the second laser 12 as the light source). For this reason,

pithe firstdaserdight rapsmitting threugh the 19apelatizatiorvbearmmsplitteb.ed
transmits through the dichroic mirror 7 and is reflected by a mirror 8 as
pr sheharn the ddraWisy. ITHes hclogram aecording mediim PiVkislifradizted L L

OFF to drive and control the SLM 5 to thereby generate only
the reference light.

It should be noted that at the time of the recording,
the recording modulation section 16 is operated to generate
ON/OFF patterns in the signal light area in predetermined
units of input recording data, and thus the signal lights
storing the above-mentioned data in predetermined units of
the recording data are sequentially generated. With this
configuration, the data recording is sequentially carried
out on the hologram recording medium HM in units cof hologram
page {units of data stored in the signal light).

The light to which the spatial light modulation is
applied by the SLM 5 transmits through a polarization beam
splitter 6 and then enters a dichroic mirroxr 7.

The dichroic mirror 7 is configured to transmit the
first laser light and reflect a second laser light {a light
using the second laser 12 as the light source). For this

reason, the first laser light transmitting through the



with the first laser light via an objective lens 10 held by a biaxial
mechanism 11 after travelling via a 1/4 wavelength plate 9. The biaxial
mechanism 11 holds the objective lens 10 so as to be displaced in a
direction to be close to or away from the hologram recording medium HM
(focus direction) and a radius direction of the hologram recording medium
HM (direction orthogonal to the focus direction: tracking direction). In
addition, the biaxial mechanism 11 is provided with a focus coil for driving

po1 118 abjegtive lens 10, i the focug direction, and atrackingcaikior drivingo s o
the objective lens 10 in the tracking direction. Herein, the hologram

mi rrecordingrmaedismreMLisdrradiated awithi theofirstlaser lightwravetinghda
the SLM 5 in the above-mentioned manner via the objective lens 10.

drapépendinghef fivelspatiaiight sradilatompeHorméd by the SERS 2
signal light and the reference light based on the first laser i htlaore}

Wit&eﬁéﬁteﬁf%‘ﬁa tﬁéfe%_rel,_ LoHHe fih@ oF'the Tecsidg; the holograme— < ©Y
a bﬁzaﬁ%ﬂ%%%%%@bﬂ is{rradiated with the signal light and the teference .

t. In this way, the hologram recording medium HM is irradiated with
plathe signal light and the reference light, and thus the 20 diffraction grating
(hologram) based on the interference pattern of these lights is formed on
theltecording layer32cta pedorm théidaticreebrdingjective lens 10 so

as to be displaced in a direction to be close to or away
from the hologram recording medium HM (focus direction} and
a radius direction of the hologram recording medium HM
(direétion orthogonal to the focus direction: tracking
direction}. In addition, the biaxial mechanism 11 is
provided with a focus coil for driving the objective lens 10
in the focus direction and a tracking coil for driving the
objective lens 10 in the tracking direction.

Herein, the holecgram recording medium HM is irradiated
with the first laser light travelling via the SIM 5 in the
above-mentioned manner via the objective iens 10. Depending
of the spatial light modulation performed by the SLM 5, the
signal light and the reference light based on the first
laser light are generated, and therefore, at the time of the
recording, the hologram recording medium HM is irradiated
with the signal light and the reference light. In this way,
the hologram recording medium HM is irradiated with the

signal light and the reference light, and thus the



Also, at the time of the reproduction, only the reference light is generated
by the SLM 5, and the hologram recording medium HM is irradiated with
the reference light travelling via the above-mentioned optical path. In
accordance with the irradiation of the hologram recording medium HM
with the reference 'Light, the diffra%on light (reproduction light) is
obtained in accordance with the récorded hologram. The reproduction
light obtained in this way is set to be returned to the apparatus side as the

diﬁ%ﬁe%¥¥§%%3g§¥ﬁﬁ%igﬁ%f@%@ﬁﬂ?%ﬁé&%ﬁeQRkEH%miH%%{Q@Qence

medium he reproductionight is set as the parallel light via the
vatabiectiverens d9-and; reflestedbyr thedmirrens viadhe eH4 wavelengiher 32
plate 9. After that, The reproduction light transmits through the dichroic
to mierof Jrand enters tie pelasizatiorybeam splitter 6. In the polarization
beam splitter 6, the incident reproduction light is reflected. The reflection

light Hon the polsTiZation beant 8Ptk 8hterd 47 Tmag 58nsdi15 as
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receives the reproduction light guided in the above- mentioned manner
t rdrom therhologrartrecatdingemediumdiMandptical path. In
accordance with the irradiation of the hologram recording
medium HM with the reference light, the diffracticon light
(reproduction light) is obtained in accordance with the
recorded hologram. The reproduction light obtained in this
way is set to be returned to the apparatus side as the
reflection light from the reflection f£ilm 33 of the hologram
recording medium HM.

The reproduction light is set as the parallel light via
the objective lens 10 and reflected by the mirror 8 via the
1/4 wavelength plate 9. After that, The reproduction light
transmits through the dichroic mirror 7 and enters the
polarization beam splitter 6.

In the polarization beam splitter 6, the incident
reproduction light is r@flected. The reflection light from
the polarization beam splitter 6 enters an image sensor 15
as shown in the drawing.

The image sensor 15 is composed, for example, of a CCD

(Charge Coupled Device) sensor, a CMOS {(Complementary Metal



converts the reproduction light into an electric signal to obtain an image
signal. The thus obtained image signal reflects the "0"/"1" data pattern
provided to the signal light at the time of the recording (in other words, the
ON/OFF pattern of the light). That is, the image signal detected by the
image sensor 15 in this way is comparable to a read signal of the data
recorded on the hologram recording” medium HM. For each value of the
pixel unit of the SLM 5 which is included in the image signal detected by

OXJGQE image sensor 1, A ‘%ﬁé@éSBﬁ"d&fti nsestion. 17 performs the "QLAs . -
a%a I% fo W

entification, and when occasion demands, the demodulation

15 preeassiag of the recgrded modylationgodeandihe like, tnseproduee
the recording data. Also, in this recording and reproduction apparatus
mershowrein Fignberegarding the récotdingAeproductidn of thiee hiblogrikh and
operation carried out by using the first laser light as described above, an
COTHitiEAPsytEM IS PFOVHET G perfaiting - Coritfbl hiRgr +¢ signali to

recording/reproduction position.., To be specific, the optical system.is_
obtczi‘{:)%rrf‘poa“sédlo the sséégf?%%éserrqf agg&ii%%eft}%anggeeam spu%t%:‘r 1%1,9 ar?d a
re PIOLQ detector 34 shownip:the drawingn 22 The geeondlaspe12 isynal

configured to apply a laser light having a wavelength different from the
11 dinst lasert lightt Tosbesspedific, the secdnds lasén 12 tutputs thyels, the
ON/OFF pattern of the light). That is, the image signal
detected by the image sensor 15 in this way 1is comparable to
a read signal of the data recorded on the hologram recording
medium HM.

For éach value of the pixel unit of the SLM 5 which is
included in the image signal detected by the image sensor 105,
A data reproduction section 17 performs the "0"/"1" data
identification, and when occasion demands, the demodulation
processing of the recorded modulation code and the iike, to
reproduce the recording data.

Alsc, in this recording and reproduction apparatus
shown in Fig. 1, regarding the recording/reproduction of the
hologram cperation carried out by using the first laser
light as described above, an optical system is provided for
performing a control on the recording/reproduction position.
To be specific, the optical system is composed of the second
laser 12, a polarization beam splitter 13, and a photo

detector 14 shown in the drawing.



above-mentioned red laser light having a wavelength of about 650 nm. It
should be noted that a wavelength difference between the first laser 1
and the second laser 12 in this case is about 250 nm. With the provision
of such a sufficient wavelength difference, the laser light using the second
laser 12 as the light source (the second laser light) basically has almost
no sensitivity with respect to the recording layer 32 of the hologram
recording medium HM. After transmitting through the polarization beam

splitier 1§be ﬁn%ﬁ%&géésﬁrz"gfé eHB%%‘iG&’B%@eﬁ?C&@Bl serizis.,
dbyt

reflecte e dichroic mirror 7 and guided to the mirror 8 side. The
1.1 diologiam regording raedive: HMds rirkaeiated nithrihersecond faser dighte
thus guided to the mirror 8 side following the path similar to the case of
11ighe .abdve-mentiored fidst laserdight foghbuldibe hoted thatagis the
understood from this viewpoint, the dichroic mirror 7 has a function of
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656h%grst laser light and the optical axis of the second laser light are
matched with each other. As described above in Fig. 2, in the hologram

recgrding, 23 1 megdium HMdtherhus applied second-lagerdight srapsmilst ween

through the reflection film 33 and is reflected by the reflection film 35
thiocatingonithedower fayer thereekJond laser 12 in this case is
about 250 nm. With the provision of such a sufficient
wavelength difference, the laser light using the second
laser 12 as the light source (the second laser light)
basically has almost no sensitivity with respect to the
recording layer 32 of the hologram recording medium HM.

After transmitting through the polarization beam
splitter 13, the second laser light emitted from the second
laser 12 is reflected by the dichroic mirror 7 and guided to
the mirror 8 side. The hologram recording medium HM is
irradiated with the second laser light thus guided to the
mirror 8 side following the path similar to the case of the
above-mentioned first laser light.

It should be noted that as is understood from this
viewpoint, the dichroic mirror 7 has a function of
irradiating the hologram recording medium HM while the
optical axis of the first laser light and the optical axis
of the second laser light are matched with each other.

As described above in Fig. 2, in the hologram recording



elaborate, the reflection light reflecting the concave and convex cross
section shape (pit string) on the reflection film 35 is thus obtained. Also,
the reflection light from the reflection film 35 enters the dichroic mirror 7
similarly as in the case of the above-mentioned first laser light via the
objective lens 10 -4 the 1/4 wavelgngth plate 9 -* the mirror 8. In the
dichroic mirror 7, the reflection light regarding the second laser light
reflected from the hologram recording medium HM is reflected, and this

med&ligetion light Js guided.to the polarization beam. splitier; 13 side lnthe

polarlzatlon beam splitter 13, the reflection light from thé hologram
threcoydinghmedim &M is reflected, andihis teflectiondighbeis guidedhto the
photo detector 14 side. The photo detector 14 is provided with a plurality
re i dight eeceiving efémentsanid Gonfiyuree to- reteivel thee reffdetisAdight 7o
from the thus guided hologram recordlng medium HM to be converted
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amplification circuit and the I| respect to e output signals from the
£1 plurakity «of light;24 gieeeivingielements functioning as the photo detectors

14 and configured to generate signals through a matrix computation
proéessing.the reflection light from the reflection film 35
enters the dichroic mirror 7 similarly as in the case of the
above-mentioned first laser light via the objective lens 10

-» the 1/4 wavelength plate ¢ - the mirror 8.

In the dichroic mirror 7, the reflection light
regarding the second laser light reflected from the hologram
recording medium HM is reflected, and thisgs reflection light
is gulded to the polarizaticn keam splitter 13 side. In the
polarization beam splitter 13, the reflection light from the
hologram recording medium HM is reflected, and this
reflection light is guided to the photo detector 14 side.

The photo detector 14 is provided with a plurality of
light receiving elements and configured to receive the
reflection light from the thus guided hologram recording
medium HM to be converted into an electric signal and to
supply the electric signal tc a matrix circuit 2Z.

The matrix circuit 22 is provided with a matrix
computation and amplification circuilt and the like with

respect to the output signals from the plurality of light



For example, a signal comparable to the reproduction signal for the pit
string formed on the hologram recording medium HM (a reproduction
signal RF) and a focus error signal FE, a tracking error signal TE, and the
like for the servo control are generated. The reproduction signal RF
output from the matrix circuit 22 is,supplied to an address detection and
clock generation circuit 23. In addition, the focus error signal FE and the
tracking error signal TE are supplied to a servo circuit 24. Also, in the

re08€:9f the present §X§mpé%it!99£@§%k@9 eror signakTEgenerajed in theing

matrix circuit 22 is also supplied to the control section 25. The address
cordetectioniand clpek generationeiecli 23, detegts thevaddress informatian: on

on the basis of the reproduction signal RF and also perfirms a clock
progeegaticn. operation. For the detection (reproduction) of the address

information, the track number information %gld the secttéor number
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performed 25 to carry out an operation of generating a reproduction
nelogk. dhe address-indarmation dateeted (reproduced) bydbesaddress

detection and clock generation circuit 23 is
signal FE, a tracking error signal TE, and the like for the
serve control are generated.

The reproduction signal RF output from the matrix
circult 22 is supplied to an address detection and clock
generation circult 23. In addition, the focus error signail
FFE and the tracking error signal TE are supplied to a servo
circuit 2Z4.

Also, in the case of the present example, the tracking
error signal TE generated in the matrix circuit 22 is also
supplied to the control section Z5.

The address detection and clock generation circuit 23
detects the address information on the basis of the
reproduction signal RF and also perfirms a clock generation
operation.

For the detection {(reproduction) of the address
information, the track number informaticn and the sector
number information described above are detected.

Also, for the clock generation cperation, a PLL

processing based on the reproduction signal RF is performed



supplied to the control section 25. In addition, although a representation
in the drawing is omitted, the clock information is supplied as an
operation clock for the respective sections. A spindle control circuit 19
performs a rotation control of the spindle motor 18. In this case, as a
rotation control system of the spin I5e motor. 18 (the rotation control of the
hologram recording medium HM), for example, a CAV (Constant Angular
Velocity) system or a CLV (Constant Linear Velocity) system is adopted.

o %%ff%nf',g@et%_l%ﬁe@ééivagher@fths&!e\égx%ﬁ@ is adopted.theispindle oci.
control circuit 19 inputs the information on the reproduction clock output
by the address sdetectionrand clockgeneratian ¢iregit28ias«dtation the
control information and performs the rotation control of the spindle motor
addig:se thtieeycleof tHereptedictioh Qe i setas & piddetérmihed

fixed cycle. A slide mechanism 20 holds_an optjcal unit UN in the win
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utter 2, the Galvano mirror 3, thé mirror 4, the SLM 5, the polarization

infeam 26csplitter S thea dichreie naifros ge thetmisrords, dhe: 1/4 wavedength
plate 9, the objective lens 10, the biaxial mechanism 11, the second laser
regge e polatizatiorybeam

A spindle control circuit 19 performs a rotation
control of the spindle motor 18. In this case, as a
rotation control system of the spindle motor 18 (the
retation control of the hologram recording ﬁedium HM), for
example, a CAV (Constant Angular Velocity) system or a CLV
(Constant Linear Velocity) system is adopted.

For confirmation, in a case where the CLV system is
adopted, the spindle control circuit 18 inputs the
information on the reproduction clock output by the address
detection and clock generation circuit Z3 as rotation
control information and performs the rotation control of the
spindle motor 18 so that a cycle of the reproduction clock
is set as a predetermined fixed cycle.

A slide mechanism 20 holds an optical unit UN in the
drawing in a tracking direction (a radium direction of the
hologram recording medium HM) sc as to be slidably moved.
In this case, the first laser 1, the shutter 2, the Galvano

mirror 3, the mirror 4, the SLM 5, the peclarization beam



splitter 13, the photo detector 14, and the image sensor 15 described
above are formed in one optical unit UN, and the slide mechanism 20 is
provided to hold the optical unit UN so as to be slidably moved in the
radium direction of the hologram recording medium HM. Also, a slide
drive section 21 is provided with apotor for driving the slide mechanism
20, and the slide mechanism 20 is configured to slidably move the optical
unit UN by way of the driving force of the above-mentioned motor. On the

sp1Rasis of the fogus giror signal FEand-the, tragking erras signal TEframy
the matrix circuit 22, the servo circuit 24 generates various servo signals

wavefifeeus; htracking, and sled telppstormthe servo aperatiors.ohhat is la
focus servo signal and a tracking servo signal are generated in

me Chetotdancelwith tife foeusefrokasighallBE ahtithe tra@KihgaerisiisigtarTE

_to be supplied as drive signals for the bL_a4<iaI mechanism 11 (a focus

sPlrVe® bighal alitha tratking Give Sighal) Thus the tocus csiP and the ©© 15
dedracking;cail.of the biaxigl jpechanismare driven.and gontroligd onthe +ne

basis of the drive signals in accordance with the respective servo signals.
51 iWithitbisheenfiguration, @ trackingiservodoap and@&nfocug seniloopi27 UN
are formed by the photo detector 14, the matrix circuit 22, the servo
so gireuit@4rand 16 biakialmectanismiane radium direction of the

hologram recording medium HM.

Also, a slide drive section 21 1is provided with a motor
for driving the slide mechanism 20, and the slide mechanism
20 is configured to slidably move the optical unit UN by way
of the driving force of the above-mentioned motor.

On the basis of the focus error signal FE and the
tracking error signal TE from the matrix circuilt 22, the
servo circuit 24 generates various servo signals of focus,
tracking, and sled to perform the servo operations.

That is, a focus servo signal and a tracking servo
signal are generated in accordance with the focus error
signal FE and the tracking error signal TE tc be supplied as
drive signals for the biaxial mechanism 11 (a focus drive
signal and a tracking drive signal). Thus, the focus coil
and the tracking coil of the biaxial mechanism are driven
and controlled on the basis of the drive signals in
accordance with the respective servo signals. With this

configuration, a tracking servo loop and a focus servo 1oop



Also, the servo circuit 24 sets the tracking servo loop OFF in accordance
with an instruction from the control section 25 and outputs a jump pulse
as the tracking drive signal to thereby execute the track jump operation. It
should be noted that the track jump operation according to the present
embodiment will be described bel In addition, the servo circuit 24
slidably drives the slide mechanism 20 by using the slide drive section 21
on the basis of a sled error signal obtained as a lower component of the

- faEkingLeITe Signdl s seek pReraliom gontrgldrom the cotialseetion ;
25, and the like to slidably move the entire optical unit UN. Also, the servo
theireait24 perfaros:=a eantrel-an thees astivationlanc:stoprof #he spindle
motor 18 on the basis of an instruction from the control section 25. The
abdvesmentibred sefo-related Variods dpefations arescontilledSforyC Loop
example, by the contro| section 25 composed of a micro computer

OF?nérf}diﬁﬁCa%%@(?%ﬁ%ﬁdi%%&%&ﬁb@%ﬁ%8%5@0&%&@0 iy Méfbry),
se&RAM Random Aecess Memary) and the.like, Thg copirol 36Glion 25 ¢

executes an overall control on "the recording and reproduction apparatus

s 1 Oy exeedting.foeexamplethe respeative-computation precessings and
control 28 processings on the basis of a program stored in a
predétesmingdmemary stigh @sathe ROMErack jump operation

according to the present embodiment will be described below.

In addition, the serveo circuit 24 slidably drives the
slide mechanism 20 by using the slide drive section 21 on
the bazis of a sled errcr signal cbtained as a lcwer
compeonent of the tracking error signal TE, a seek operation
control from the control section 25, and the like to
slidably move the entire optical unit UN.

Alsc, the servo circuit Z4 performs a control on the
activation and stop of the spindle motor 18 on the basis of
an instruction from the control section 25.

The above-~mentioned servo-related varicus coperaticns
are contreolled, for exanple, by the control section 25
composed of a micro computer including a CPU (Central
Processing Unit), a ROM (Read Only Memory), a RAM (Random
Access Memory) and the like.

The control section 25 executes an overall control on
the recording and reprcduction apparatus by executing, for

exanple, the respective computation processings and control



For example, the control section 25 controls the above- mentioned
servo-related operations to perform a control on the
recording/reproduction position of the hologram. To be precise, in
accordance with a state where reproduction of certain data recorded on
the hologram recording medium HM should be performed, first, a seek
operation control to a target address is performed. That is, by issuing an
instruction to the servo circuit 24, an access operation to the target
prcRddress issexgcuted Herein, agcordingdgthe,abeve-mentioned
explanation, at the time of the reproduction of the data (hologram)
praéevrdedior: thendrotogramuecording nreditii HM, the reference light
based on the first laser light should be applied. For this reason, atthe

timEt te FEFOAUCHRIT (GGEhEPWitA THE HbBve-"mefficHst Sedkie above-

,erati(gf, the drive ci)ntrol operation on the, SLM 5 %orresponding%to e
mentione S@IYO”E& ateg o&erﬁtlons Lo perform a COMLroL on
previously exXplainéd reéproduction time 1s executed by the recording

t ndnodulation sgotion, 16 s9-that the reference light is-genesatedhinthe SLM
S. Also, for example, in a case where the data is to be recorded at a
certainpositioagirsthe hologranv recandingw migldium #V tan wistruetion is
issued to the servo circuit 24 to execute the access operation to the

reRarRiit aldress? Andealss B iAStrdctichrid 18stiedto tﬁgﬁeéﬁraﬁ@ram

modylation 29, sectjgn 16 to start the drive contrql operation on the SLM 5
" AeboraRce Wi ( rEvbrg b oo es Taene o7 ek

operation control to a target address is performed. That is,
by issuing an instruction te the sexve circuit 24, an access
operation to the target address 1s executed. Herein,
according to the above-mentioned explanation, at the time of
the reproduction of the data (hologram} recorded on the
hologram recording medium HM, the reference light based on
the first laser light should be applied. For this reason,
at the time of the reproduction, together with the above-
mentioned seek operation, the drive control operation on the
SIM 5 corresponding to the previously explained repreoduction
time is executed by the recording modulation section 16 s0
that the reference light is generated in the SLM 5.

Also, for example, in a case where the data is to be
recorded at a certain position on the hologram recording
medium HM, an instruction is issued to the servo circult 24
£o execute the access operation to the target address, and

also an instruction 1s issued to the recording modulation



Also, at the time of the recording, the opening/closing control on the
previously explained shutter 2 is performed. Furthermore, in order that
the laser beam scan is performed as an image stabilizer function, the
drive control on the Galvano mirror 3 is also performed. For the control
with respect to the Galvano mirror-3, a control is repeatedly performed in
which the mirror angle is changed so as to change the emitting angle of
the laser beam at a predetermined speed in a predetermined direction

seddirestionsmaiching with-the ratation dirgction.anghdherealiar, dhe prropisd 5
returned in the inverse direction. On the other hand, for a control on the

in shutter 2athes shutter 2his opened diring the-emitting angle controlling
period (that is, the period during which the spot stand still on the medium:,
the’bEBrdifg pefisd fortheGecorefort efﬁ&g@%ﬁn),%‘ha tRE SRiREY 5 {9 sing

qéos d durin%the othe;cper@ﬁ)ds. It should be ngted that fé)r confirmation
con ﬁé}}@ﬂ t-erﬁrevL U (y e%p arllled shuLtel Is per onmﬁd.
Wi e above-mentioned control, during the respective recording perio

rudontheelegrams & geriod ofRo beam kradiationds prepareds apd Wity med
this configuration, prevention of formation of an unwanted reaction part is
as realizethhetween: tid respettive holograms «ecorded ondhé hologramt he
recording 30 medium HM. Also, in particular, in the case of the present
Galvano mirror 2 13 alsc performed.

For the control with respect to the Galvano mirror 3, &
control is repeatedly performed in which the mirror angle is
changed so as to change the emitting angle of the laser beam
at a predetermined speed in a predetermined direction
(direction matching with the rotation direction, and
thereafter, the mirror is returned in the inverse direction.
On the other hand, for a control on the shutter Z, the
shutter 2 i= opened during the emitting anglé controlling
period {(that is, the period during which the spot stand
still on the medium: the recording period for the reccrd on
1 hologram), and the shutter Z is closed during the other
paeriods.

Tt should be noted that for confirmation, with the
above-mentioned control, during the respective recording
period for the holograms, a period of no beam irradiation is
prepared, and with this configuration, prevention of

formation of an unwanted reaction part is realized between

the respective holograms recorded on the hologram recording



embodiment, on the basis of the tracking error signal TE from the matrix
circuit 22, the address information from the address detection and clock
generation circuit 23, and the like, the control section 25 performs a
control processing for realizing the track jump operation according to the
present embodiment, which will beygescribed below. [Track jump method
according to an embodiment] As is understood also from the above
description, the recording and reproduction apparatus according to the
medpregsent.embodiment performs the random access on the disc- shaped
hologram recording medium HM to perform the recording/reproduction of
therficlograim. lderein,dn aacaseiwhafectheaandorh ddeesyrofcdikse, the

_track jump to the target address (track) should be performed. However
enbedldBEEHbeddhdves i et ol8grant Fecording “afd ?écﬁ'%u(?tﬁﬁi“?;st i

the rotation.speed of the disc.js set.relativel "L@?ﬂ%%"é{ﬂeqfﬁ%, h
fmkliﬂea{trﬁ%p% 8 the Eallsjécr:ﬁglrjgt t?aﬁv’ere"scekz(see"3 thgle&t(érigc%%grﬁposed of 'Eﬁe pit string,t ©
addPSeme;cases; the.beam spottnavgesesithe space pas (land: parthind the

between the pits, and the track traverse is not appropriately detected. In
11 Khis ddint, fvtherhdlogram recordingraadt 3k reprodectivn systeny dftheing
track jump operation similar to the case of the optical disc.in a related art
foqsﬁgﬁéﬁﬁéag the track jump operation according to the
present embodiment, which will be described below.
[Track jump method according to an embodiment]

As is understood also from the above description, the
recording and reproduction apparatus according to the
present embodiment performs the random access on the disc~
shaped hologram recording medium HM to perform the
recording/reprcoduction of the hologram.

Herein, in a case where the random access, of course,
the track jump to the target address (track) should be
performed.

However, as described above, in the hologram recording
and reproduction system, the rotation speed of the disc is
set relatively slow. Therefore, when the beam spot of the
laser light traverses the track compoesed of the pit string,
in some cases, the beam spot traverses the space part (land
part) between the pits, and the track traverse is not

appropriately detected.

In this point, in the hologram recording and



as it is, the jump operation to the target track may not be appropriately
carried out. In view of the above, according to the present embodiment,
the following track jump method is proposed. First, for the hologram
recording medium HM, not only the address recording track composed of
the pit string, a medium on which DC group (continuous groove) shown
in Fig. 3is formed is used. Fig. 3 schematically shows a track formed in
the track formation layer on the hologram recording medium HM. As

repSROWHINIHE drawing; the faterad diregtion inihe drawing: issthegadiBar to
direction of the hologram recording medium HM. In the direction, the

therespectiveftracks anetdispdsett $iv additiory; #hevedicalkdirectioner formed
orthogonal to the radius direction in the drawing is the line direction (track

as fofmation BirEctiohyPIrPihe drahily, 2orokEn FiRs 96pre5Eats thB Rl dréds Pe

recordiré%gﬁck comﬁg%d of the pit string, and a solid line represents the

T ) :
ap Féb&rcompogedpgfrt Coguroup. It should be noted that for confirmation,

in & case where the dragk s formed-in.aispiral mannes, i ear berregarded

that the respective tracks are made of one continuous trail from the
emivielipaint of thecentivré Uisc| bat 82 afrém thewiewydintbofithe padins sed .

direction, similarly as in the case of the concentric manner formation, it

cafpest, for the hologram recording medium HM, not only
the address recording track composed of the pit string, a
medium con which a DC group (continuous groove) shown in Fig.
3 is formed 1s used.

Fig. 3 schematically shows a track formed in the track
formation layer on the hologram recording medium HM. As
shown in the drawing, the lateral direction in the drawing
is the radius direction of the hologram recording medium HM.
In the direction, the respective tracks are disposed. In
addition, the vertical direction orthogonal to the radius
direction in the drawing is the line direction (track
formation direction).

Tn the drawing, a broken line represents the address
recording track composed of the pit string, and a sclid line
represents the track composed of the DC group.

It should ke noted that for confirmation, in a case
where the track is formed in a spiral manner, it can be

regarded that the respective tracks are made of one

continuous trail from the viewpoint of the entire disc, but



regarded that a plurality of tracks are formed. In the case of the spiral
manner formation, the recording start position (rotation angle) is specified
on the address recording track composed of the one continuous trail for
the respective rounds, and "the respective address recording tracks" are
sectioned at a border of the rotatiop,angle. As shown in Fig. 3, for the
hologram recording medium HM according to the present embodiment, a
hologram recording medium is adopted in which a track (auxiliary track)

£ rRasede 0p the, DG grouprisformed $9.3s tarun side-by sidewithithe, as in

address recording track composed of the pit string. In this case, one trail
theofdhe auxifianhttaciocomposed ofdthe&C groupeis formed betweertthe

respective address recording tracks so as to run side by side. That is,
rededi etheVieWpaink bFtelratiusCdirectivf KthePdddress Hecordingl ragle case

and the auxiliary track are. alternately disposed. According to, the present. .
O GHBodMEHt, o e Framise that e haingrans Focording médim EIVF o -

( rhich the aboves\mentioned-auxiliary drack.composed-of the DG group isracx

formed is used, the track jump operation is carried out as follows. Figs.
cordfoand ABrarerexplanatonrdiagrams: farcestriting  specifie:examplevef

the track jump operation according to the present embodiment. Fig. 4A
roskeRs thehdiiess reedrdif§ 38 radkl aad he agsilidd ack dispEsed:it

the radigs direction of the halogram recording medium HM similarly as
sectioned at a border oz e rotatlich ang.ie.

As shown in Fig. 3, for the hologram recording medium
HM according to the present embodiment, a hologram recording
medium is adopted in which a track (auxiliary track) based
on the DC group is formed so as to run side by side with the
address recording track compesed of the pit string.

In this casse, one trail of the auxiliary track composed
of the DC group is formed between the respective address
recording tracks so as to run side by side. That is, from
the viewpoint of the radius direction, the address recording
track and the auxiliary track are alternately disposed.

According to the present embodiment, on the premise
that the hologram recording medium HM on which the above-
mentioned auxiliary track composed of the DC group is formed
is used, the track jump operation is carried out as follows.

Figs. 4A and 4B are explanatory diagrams for describing
specific example of the track jump operation according to

the present embodiment. Fig. 4A shows the address recording



in the previously described Fig. 3, and Fig. 4B shows a waveform of the
tracking error signal TE (traverse signal TRV) which is obtained when the
beam spot is moved in the radius direction while the tracking servo is set
OFF. Herein, as shown in Figs. 4A and 4B, a state in which the beam
spot is located on a certain addresgyecording track is set as a time point
tl. From the time point tl, the laser beam spot is moved in the radius
direction. The auxiliary track composed of the DC group is formed so as

trd0wun side- by side.with the, respective addressirecqrding tragks op the
hologram recording medium HM in the case of the present embodiment.

di rEherefore pifi ddeerdancecwitn suck amovementinthe fadiad difection, ats
a certain time point t2 after the time point _tl, the amplitude of the tracking

in &rfer Sigral TR Y F47STEe ighal TRY) becdhifbs'd Bredbterfiinéd @

threshold r_lower. With this caonfiguration, it is_possible to detect. that
R e Sp ol HEach e BN e ad AL o g ek SFtho
rrOrigim and the adiacent,address re¢ording: frack By utilizing this poitthe
according to the present embodiment, after an acceleration instruction for
radnoving the dieam spotihdheradiusaifection seperformedsiatacebidance
34 with the start of the track jump, as the amplitude of the traverse signal
TRW@§%ﬁﬂa“@%ﬂqBW@Pﬂ%ﬁHﬁégS' 42 and 4B, a state in which

the beam spot ig located on a certain address recording
track is set as a time point tl.

From the time point tl, the laser beam spot is moved in
the radius direction. The auxiliary track composed of the
DC group 1s formed so as to run side by side with the
respective address recording tracks on the hologram
recording medium HM in the case of the present embodiment.
Therefore, in accordance with such a movement in the radius
direction, at a certain time point t2 after the time point
tl, the amplitude of the tracking errcr signal TE (the
traverse signal TRV) becomes a predetermined threshold th or
lower. With this configuration, it i1s possible to detect
that the beam spot reaches between the address recording
track of the Jump origin and the adjacent address recording
track.

By utilizing this pcint, according to the present
embodiment, after an acceleration instruction for moving the

beam spot in the radius direction is performed in accordance



predetermined threshold th and it is detected that the beam spot reaches
the auxiliary track existing between the adjacent address recording track
(traverse across the auxiliary track) as described above, a deceleration
instruction for stopping the movement of the beam spot in the radius
direction is performed. With this cepfiguration, the beam spot stops at a
time point t3 after the time point t2, and accordingly the beam spot can
be stopped on the adjacent address recording track. With the

witdbavesmeptioned methed,according to they present empodiment, gven ik
a case where the rotation speed of the hologram recording medium HM is
t raslewsthestiackejunifo the adjaséntaddress secordingarack (hereinafter,
which will also be referred to as one track jump) can be performed_ with
Pregittaiil) Nefeih NRRE @aSe DR i fack junip BpERfibRUtiizNg tHe Peam
bove-mentioned auxiliary track, when. this_track jump operation,i
S0 apRficlly Berbiméd by i Aémahaed Rimber SFmes the ura®

ad%ﬁt&o%&%@s@r%é%&@tﬂ be performed-withseertaintys Elowever,

for example, in a case where the number of jump tracks to the target
audtdckas ylarge; dtds not effictent gt ddakes muchdime tetempteterthe

jumps. 35 In view of the above, according to the present embodiment, in
ingy gasewhere the mimber shuipPrackeeané of the beam spot in

the radius direction 1s performed.

With this configuration, the beam spot stops at a time
point £3 after the time point t2, and accordingly the beam
spot can be stopped on the adjacent address recording track.

With the above-mentioned method, according to the
present embodiment, even in a case where the rotation speed
of the hologram recording medium HM is slow, the track Jjump
to the adjacent address recording track (hereinafter, which
will also be referred to as cone track jump) can be performed
with certainty.

Herein, in the case of the track jump operation
utilizing the above-mentioned auxiliary track, when this
track jump operation is repeatedly performed by the demanded
number of times, the jump operation to the target track can
be performed with certainty. However, for example, in a
case where the number of Jump tracks to the target track is
large, it is not efficient at it takes much time to complete

The jumps.



target track is equal to or larger than a predetermined number, first, "a
rough track jump operation” for moving the beam spot by a target
distance estimated on the basis of the demanded jump tracks to the
target track is performed. Then, a method of performing the track jump
operation is adopted by the numbegg in accordance with the number of the
demanded jumps from a destination point of this rough track jump
operation to the target address recording track. In other words, in a case

where the.numbet githe demanded iumpsto the targetdrackds darge,
after the jump operation for a rough adjustment is performed, the track
embjumprepearation is: pesfosmetasea final finenadjustotent pracessingss to the
Herein, the track pitch between the address recording tracks is previously
t a rdetbrrined byltheaacortingformat 2 THetefbies the niovRiEdiStaht B f
the beam snot used for executin%the jump ogeration for the number, of
[

NUTRE Hentaridad juriips 18k foriation obtained T tie refated art Al Asto”
bedfie diagking.call afthe bisxialmechanisn 11 16rymouing the beam; spain cne

the radius direction or the slide motor in the slide drive section 21, upon
denfROvRIRentoh therbeads spet fara certajn distancex paranpeterstoted. Then,
supplying the drive signals for which period of time, at which level, and
a nhelike apd spatelvhat teteriised for@ach- 368 praduct Hhdhe Fecerdiigh od

and reproduction apparatus accordin . -
by the number in accordance with the number of the demanded

jumps from a destination point of this rough track jump
operation to the target éddress recording track. In other
words, in a case where the number of the demanded jumps to
the target track is large, after the jump operation for a
rough adjustment is performed, the track jump operation is
verformed as a final fine adjustment processing.

Herein, the track pitch between the address recording
tracks is previously determined by the recording format.
Therefore, the moving distance of the beam spot used forx
executing the jump operation for the number of the demanded
jumps is informaticn obtained in the related art.

Also, as to the tracking coil of the biaxial mechanism
11 for moving the beam spot in the radius direction or the
slide motor in the slide drive section 21, upon movement of
the beam spot for a certain distance, parameters for
supplving the drive signals for which period of time, at

which level, and the like are somewhat determined for each



to the present embodiment, the control section 25 previously stores, for
example, track number and distance correspondence information
representing a correspondence relation between the number of the jump
tracks and the distance with respect to the internal memory such as a
ROM. Also, the servo circuit 24 stoygs distance and parameter
correspondence information representing a correspondence relation
among the moving distance of the beam spot, the above-mentioned

rJRarameters for the tracking coil, and the above-mentioned parameters for
the slide motor. From the above-mentioned track number and distance
correspondeneednformatiamdhe contral.gection 2qpehtainsu infarmation oy
the distance in accordance with the number of the demanded jumps to

to thé targeeack anthestimts the Hhes ebtaincdldistricednfofmalion o tHes LY

servo circuit 24 as information on the target moving distance of the beam
5 LYot 'O e HA&ERf THe 558\?&%1‘}{%%%&%%”%5%&? Ohthe target

coBQuing distance, the servo qirguit, 24 pedfarms the drive coptrolonithe. o

tracking coll and the slide motor while following the parameters obtained

re form the distancerandhparanieter cofrespendenge infermationn WViththis
configuration, "the rough track jump 37 operation" described above is

di execatedyWith swciPabudtetrabk jump operationsitis fossible as a ROM.

Also, the servo circuit 24 stores distance and
parameter correspondence information representing a
correspondence relation among the moving distance of the
beam spot, the above-mentioned parameters for the tracking
coil, and the sbove-menticned parameters for the slide motcr.

From the above-mentioned track number and distance
correspondence information, the control section 25 obtains
information on the distance in accordance with the number of
the demanded -Hjumps to the target track and instructs the
thus obtained distarnce information to the servo circult 24
as information on the target moving distance of the beam
spot.

On the basis of the above-menticned information on the
target moving distance, the servo circult 24 performs the
drive control on the tracking coil and the slide motor while
following the parameters obtained form the distance and

parameter correspondence information.

With this configuration, "the rough track Jump



to move the position of the beam spot to the vicinity of the target track.
After the beam spot is moved to the vicinity of the target track through the
rough track jump operation in the above-mentioned manner, the read of
the address information at the destination point is performed. To be
specific, the tracking servo is turn%@} ON, the address information (in
particular, the track number information) recorded on the address
recording track as the destination point is read. In a case where the read

opddressinformationthe track  number.infarmation) is matched with the

track number of the target track, the jump operation is ended. On the
othef. handinfa easeswhere theaeaddrackopamber isrnotimatchedwithib le
the track number of the target track, the number of the demanded jumps
Lo tBAE tdrget Pack s ealchlatéd: Herei dependihg dnthedcctrddyyofthe the
50U h trackk!'ump operation, the number of the demanded jumps
2T ARuldted “Ferein may be relatively large in some cases. In the present

example, when the gymber.of the demanded jumes 10 dhe {argetrack,

calculated after the rough track jump operation is equal to or larger than a
t aipfedeterminedmitnbet, thedoughtrack jump operationds performedn the
again. That is, 38 according to the present embodiment, the rough track

abRPTEPEration ds Repaatedly peffofified unfil thesfbeicstthé nformation

at the destination point is performed. To be specific, the
tracking servo i1s turned ON, the address information (in
particular, the track number information) recorded on the
address recording track as the destination peint is read.

In a case where the read address information (the track
number information) is matched with the track number of the
target track, the jump operation is ended.

On the other hand, in a case where the read track
number is not matched with the track number of the target
track, the number of the demanded jumps to the target track
is calculated.

Herein, depending on the accuracy cf the rough track
Jump operation, the number of the demanded jumps calculated
herein may be relatively large in some cases. In the
present example, when the number of the demanded jumps to
the target track calculated after the rough track jump
operation is equal to or larger than a predetermined number,

the rough track jump operation is performed again. That is,



demanded jumps is smaller than the predetermined number, and as the
number of the demanded jumps becomes lower than the predetermined
number, the track jump operation is performed by the number of the
demanded jumps to the target track. In this way, the threshold for the
number of the demanded jumps fgrdetermining whether which one of the
rough track jump/the one track jump is executed is set as "n". In the case
of the present example, when determining which one of the rough track

acdumpithe one track jumnsis, exeeed i therdhreshold nds ragularhycusedimp
That is, In a case where the determination on the rough track jump/the

opearet track jumpdg petferthed fenthefirsttime sincetthe newnltanget frack és
set and the determination on the rough track jump/the one track jump is

dengeibtmhedHain AfteP el rotight frabk futRp Bpefitionr the frireshdltPRtis nd

ed. Processing pracedure Subsequently, a processing procedure for
as resglﬁziﬁ}él Ifh%e@‘gra(gk jtt%]% clgipeen}%ﬂc%ﬁ éqeéélrlmbgegd éﬁé:voemggcglrgi‘ﬁ%ﬁo%he& i the

prd¥esentembodiment will bedeseribed with-yse offlowy charts; of Figs: Srmed
and 6. Fig. 5 shows a procedure for a processing that should be executed
by foneealizingdhe srckjempcopeatation deseribedo abbee, tandsEig. 6:shows
a procedure for a processing that 39 should be executed for realizing the

ovekall traék jurap - opératioh thihthedaiget tiakR inclidiRg the abbve-

demanded Jumps for determining whether which one of the
rough track jump/the one track jump 1s executed is set as
"n". In the case of the present example, when determining
which one of the rough track Jump/the one track jump is
executed, the threshold n is regularly used. That is, in a
case where the determination on the rough track jump/the one
track jump is performed for the first time since the new
target track is set and the determination on the rough track
Jump/the one track jump is performed again after the rough
track jump operation, the threshold n is used.
Brocessing procedure

Subsequently, a processing procedure for realizing the
track Jjump operation described above according to the
present embodiment will be described with use of flow charts
of Figs. & and 6.

Fig. 5 shows a procedure for a processing that should
be executed for realizing the track jump cperation described

above, and Fig. 6 shows a procedure for a processing that



mentioned rough track jump operation is reached. It should be noted that
in Figs. 5 and 6, the procedure for the processing for realizing the track
jump operation according to the present embodiment are represented as
the procedure for the processing executed by the control section 25 on
the basis of the program stored in-{ge internal ROM or the like as shown
in Fig. 1. First, a flow chart of Fig. 5 will be described. The control section
25 performs an acceleration instruction in step 5101 of the drawing. That
shol$1 @anplastiuetion-isissuad ta-theiserve; cireuit 24.sedhat an- acgelpration
pulse for moving the beam spot in the target track direction is provided as
opethetdrive signalforthe treackiry coildn the biakial mmechamisnmiday
subsequent step 5102, the process stands by until the amplitude of the
menfrACkIRG eFor SrynaF TENs EURI (PG Towst thar tHeprevistsly

de?trm%ré%dutpée h?olglg%:. '@ecr}‘ as th% aﬂpliéqdefof tt}g t%aclggwfg?ﬁgggcedwe

signal IS"equal to or lower than the previously determin shold

£orihe I StEPRA03; ardecelgration instructionrs: performedyhe elahorate; an
instruction is issued to the servo circuit 24 so that the beam spot which is
accmoded in accotdancearithnthesateeleration instreictior iresteptSi0 1ais 40he
stopped as the drive signal for the tracking coil in the biaxial mechanism
proggdure for the processing executed by the control section
2% on the basis of the program stored in the internal ROM or
the like as shown in Fig. 1.

First, a flow chart of Fig. 5 will be described.

The control section 25 performs an acceleration
instruction in step $101 of the drawing. That is, an
instruction is issued to the servo circuit 24 sc¢ that an
acceleration pulse for moving the beam spot in the target
track direction is provided as the drive signal for the
tracking coil in the biaxial mechanism 11.

In subsequent step S102, the procesg stands by until
the amplitude of the tracking error signal TE is equal to or
lower than the previously determined threshold th.

Then, as the amplitude of the tracking error signal TE
is egual to or lower than the previously determined
threshold th, in step $103, a deceleration instruction is
performed. To elaborate, an instruction is issued to the

servo circult 24 so that the beam spot which is moved in

accordance with the acceleration instruction in step S101 is



When the deceleration instruction in step 5103 is performed, the
processing for the track jump operation is ended. Herein, the series of
processing for the track jump operation shown in Fig. 5 is referred to as
one track jump processing. Fig. 6 shows a processing procedure for
realizing the overall track jump opgfation also including the track jump
operation for realizing the above-mentioned one track jump processing.
First, in step 5201, the process stands by for generation of a jump trigger.

stophrtds.theqiacess stands Py unta-statesistestallishgd da which,an ne
access operation targeted to the predetermined address should be

b i sexecutedtahdra staté is. established in which the track jump operation to
the target track should be executed. Then, in a case where the state is

estAbfighdd M WHiEH -ertfdAjuiiis sperationto te Birgét thdkshistild be
ecuted (that is, the jump.trigger is generated),,in step 5202, the. number
pe%ﬁ%gge&j t% dproéeséaﬁg %01 %%e %raéﬁu&ﬁéé_ﬁ?géﬁtlon i

demanded jumpsto target track is ca orate, a
and@mputation in which "the track number of the target track™ - "the current
track (track at which the beam spot is currently located)" is 41 performed

to ohtamithe rumbersofithe deandsetkjsrmipsdoihe targettrackk jump
operation shown in Fig. 5 is referred to as cne track jump
processing.

Fig. 6 shows a processing procedure for realizing the
overall track jump operation alsc including the track -Jump
operation for realizing the above-mentioned one track -Jump
processing. |

First, in step 5201, the process stands by for
generation of a jump trigger. That is, the process stands
by until a state i1s established in which an access operation
targeted to the predetermined address should be executed and
a state is established in which the track jump operation to
the target track should be executed.

Then, in a case where the state is established in which
the track Jjump operation to the target track should be
executed (that is, the jump frigger is generated), in step
S202, the number of the demanded jumps to the target track
is calculated. 7o elaborate, a computation in which "the
track number of the target track" - "the current track

{(track at which the beam spot i1s currently located)™ is



In subsequent step 5203, it is determined whether or not the number of
the demanded jumps is equal to or larger than a predetermined threshold
n. To elaborate, it is determined whether or not the value of the
demanded jumps calculated in step S202 is equal to or larger than the
threshold n of the number of the dgmanded jumps for determining which
one of the previously explained the rough track jump/the one track jump
is executed. In step S203, in the case of YES as the number of the

perdemanded jumps-is;equak to arlarger thandhe threshelddy inster S204:he

an instruction is issued for executing the rough track jump operation
t agasedtarathie.number of the demanded jumps. That is, from the
above-mentioned track number and distance correspondence

infdrinations fffgfRdatioh-61 a° distancelinist cofdamed Wit tne wimBér 6F

the . demanded jumps, to the target track is obtained, and.the thus -
no)ﬁob%%fﬁeaufﬁ gr#na%fgntén@thtgag}%?ﬁ%%ai L|’1‘r§p§};t)r“?](:tlesd t%q[Héjlse?\?o %lrrcﬁﬁﬁ o

thf t@%@&f‘é%@%@%@@%’?ﬁ%@h@@c@%@m spet, 30:that zthe rough frack
jump operation” is executed. Herein, the rough track jump operation is

detperformed threugl thesslidecmovemerd bt thecentirb ®pticaluniedNbynp s
the slide drive section 21 or the movement in the tracking 42 direction of

cakifig bbjettivelerts- 20 by e trhEking tol oTothe biadapmeckamism LE In
thggg(% S’H“%%U@ grgzmbex of the demanded jumps for

determining which one of the previously explained the rough
track jump/the one track jump is executed.

In step S203, in the case of YES as the number of the
demanded Jjumps is egual to or larger than the threshold n,
in step 5204, an instruction is issued for executing the
rough track jump operaticon based on the number of the
demanded Jjumps.

That 1s, from the above-mentioned track number and
distance correspondence information, information on a
distance in accordance with the number of the demanded jumps
to the target track is obtained, and the thus obtained
information on the distance is instructed to the servo
circuit 24 as the target moving distance of the beam spot,
so that "the rough track jump cperation”™ is executed.

Herein, the rcough track jump operation i1s performed
through the slide movement of the entire optical unit UN by

the slide drive section 21 or the movement in the tracking



tracks which can be jumped by the tracking coil is limited to a
predetermined number (limited to within so-called optical view field). In a
case where, the number of the demanded jumps to the target track is
equal to or smaller than this predetermined number, the control section
25 also performs an instruction indicating the rough track jump operation
using the tracking coil together with the instruction of the information on
the distance. On the other hand, in a case where the number of the

d1i:demanded jumps. toithe targetirack.exageds the predatermingd numbers ¢
the instruction indicating the rough track jump operation using the slide

thadrivesseictibnrdcissperformet. Alsh; farhdenficrmation, iponrexecuting the
above- mentioned rough track jump operation, in a case where the

trapeking’$6ivodsin e ONFStae, Y slepes S04 @t irtstritietion for thiding e

o e facking servo OFE s also issued fohe serya ciroult 2410, . o
© sub‘séaugnteas‘fé% 51,mt]he process Stands by unitil co"mple?lon 0 %he

opdUmpIoReration: Ehat s, the processs stapds by until completion of then e
rough track jump operation which is instructed in step S204. In this case,

denwhetbdr thegeughdradgkgumpreperation isc completed ornot isr smaller
determined, for example, on the basis of 43 the presence or absence of a

thapnipléGo ABtfdatiGRIfoH e Vo circait 22T THat s, TR Seffb Eircuit: SO

24 in this , , _— . o
performs an instruction indicating the rough track jump

operation using the tracking coil together with the
instruction of the information on the distance. 0On the
other hand, in a case where the number of the demanded Jjumps
to the target track exceeds the predetermined number, the
instruction indicating the rough track jump operaticn using
the slide drive section 21 is performed.

Alsc, for confirmation, upon executing the above-
mentioned rough track jump operation, in a case where the
tracking servo is in the ON state, in step S204, an
instruction for turning the tracking servo OFF is also
issued to the servo circult 24.

In subseguent step $205, the process stands by until
completion of the jump operation. That 1s, the process
stands by until completion of the rough track jump operation
which 18 instructed in step S204.

Tn this case, whether the rough track jump operation is

completed or not is determined, for examplie, on the basis of



case performs a control on the biaxial mechanism 11 or the slide drive
section 21 on the basis of the parameters obtained from the
above-mentioned distance and parameter correspondence information at
the time of the rough track jump operation. In accordance with completion
of this control operation, the contrpksection 25 is notified of the
completion of the rough track jump operation. A processing in step S205
in this case corresponds to a processing of waiting for such a completion

thehqtification from the sepw-Cikcuit24: dpgucasenhersdhe: cation from
above-mentioned completion notification is performed and the completion

theofthe vough. tracktjuihvp.opéiatidn issconflirmeds thectradking seniddinistephis
S206 is set as the ON processing, and an instruction is performed for

CasGUsTgHheTserdo eiedit 94 tS?urET@Nkfﬁ@x&éékiﬁ@%@%.l Then linHext e

=180 207, 2 processing of obtaining e addressdnformalionis . o
performed. To elaborate, the address  information is obtained which is

opdapuldromtie addiess, detection and-cackigeneratian gieuib 23 dMheter
accordance with the state in which the tracking servo is turned ON in step

corh206ptmdabsequent stepe5208) itis determined whethérdheddglrackask
~ the target track or not. That is, it is determined whether the track number
JunRfoPRanen ttluded Th theidiésse vwith completion of this

control operation, the control secticn 25 is notified of the
completion of the rough track jump operation.

A processing in step 3205 in this case correspends te a
processing of waiting for such a completién notification
from the servo circuit 24.

In a case where the above-mentioned completion
notification is perfcormed and the ccompletion of the rough
track jump operation is confirmed, the tracking serve in
step 5206 1is set as the ON processing, and an instruction is
performed for causing the servo circuit 24 to turn ON the
tracking servo,.

Then, in next step 8207, a processing of obtaining the
address information is performed. To elaborate, the address
information is obtained which is input from the address
detection and clock generation circuit 23 in accordance with
the state in which the tracking servo is turned ON in step
8206,

In subseguent step 5208, it is determined whether the



information obtained in step S207 (the track number information on the
track where the beam spot is currently located) is matched with the track
number information of the target track. In this step S208, in the case of
YES as the current track is the target track, the processing for the track
jump operation is ended as shown jn the drawing. On the other hand, in
step S208, in the case of NO as the current track is not the target track,
the process is returned to step S202, the number of the demanded jumps

« ra@xthestarget trackjs calcuated again, Hereinp atter the number efdhe rmined
demanded jumps is calculated in step S202, it is determined whether or

wheridtehe tiemberofkthewdeémandedfjumpstiseguahtolodarher thamtheaddress
threshold n in step S203. In a case where it is determined that the

InfRiBér ofthedeimaided funidsS. eqtial to!diiarder>thantHéthreshold n

. dn step 5203, the following processing .is performed again.from the rough
mét?éfc ajpi]%nopnogemraﬁ%ﬁ %5%4 t© %heerget%?rﬁii%%ﬁ aséptg whether grrnoﬁ%g

1odackyis the targetitack,(5268): That is, with.thispeenfiguration, wndihther the
number of the demanded jumps is smaller than the threshold n, the rough
tanrgck jumgoeperation is repeatedly performed. 45 Then, in step S203, in
the case of NO as the number of the demanded jurpgs is not equal to or
|auﬁﬂtﬁ§ﬁ%h@tep $208, in the case of YES as the current
track is the target track, the processing for the track jump
operation is ended as shown in the drawing.

On the other hand, in step 5208, in the case of NO as
the current track is not the target track, the process is
returned to step 5202, the number of the demanded jumps to
the target track is calculated again.

Herein, after the number of the demanded jumps is
calculated in step 3202, it is determined whether or not the
number of the demanded jumps is equal to or larger than the
threshold n in step $203. In a case where it is determined
that the number of the demanded jumps is equal to or larger
than the threshold n in step 5203, the following processing
is performed again from the rough track jump operation
(8204) to the determination as to whether or not the track
is the target track {(S208). That is, with this
configuraticn, until the number of the demanded jumps is

smaller than the threshold n, the rough track jump operation

is repeatedly performed.



threshold n, the processing advances to step S209, and the one track
jump processing of the present example is executed by the number of the
demanded jumps. That is, the one track jump processing previously
explained in Fig. 5 is executed by the number of times in accordance with
the number of the demanded jqu . With this configuration, it is possible
to each the target track with certainty. When the processing in step S209
is executed, the processing shown in this drawing is ended. As described

abaye, accoiding 19 theypresent.emhodiment, the auxiliaryfack umper ot
composed of the DC group running side by side with the address
thdegerthngitrack composed of the:pit zString isstormedprtheHzologram
recording medium HM. On the basis of the reflection light information at
thire fitdedlof tralVBiseCdcross tHe durifiaiytrgek (rPthid 8&se> 1Ré travise he
signal TRV), the radius direction ostglonal control on the bfam. spot is
m

NG erfothed t8 RN GUTHHE TraRK Sjump Sp&ration With tRisconfigtration. = -
by e sitatienin he slateg-art can he-preyented i whichyit is QIfiCUL0 14
correctly perform the track jump in a case where the rotation speed of the

J urhiplegramerecording redivsiM is:show,i and the track jurnp ie thetargeted
track can be correctly performed. 46 As a result, according to the present
by epsodimeng fopthecholagraim résordifgeantbrapréduction systmforol the
demanded Jumps. With this configuration, it is possible to
each the target track with certainty.
When the processing in step 5209 is executed, the
processing shown in this drawing is ended.

As described above, according to the present embodiment,
the auxiliary track composed of the DC group running side by
side with the address recording track composed of the pit
string is formed on the hologram recording medium EM. On
the basis of the reflection light information at the time of
traverse across the auxiliary track (in this case, the
traverse signal TRV), the radius directicn positional
control cn the beam spot is performed to carry ocut the track
jump operation. With this configuration, the situation in
the related art can be prevented in which it is difficult to
correctly perform the track jump in a case where the
rotation speed of the hologram recording medium HM 1is slow,
and the track jump to the target track can be correctly

performed.



performing the recording/reproduction of the hologram at the position
along the track, it is provide the system in which the access operation to
the target address can be appropriately performed. Second Embodiment
Subsequently, a second embodiment of the present invention will be
described. The second embodimeljng is proposed by changing the
technique for the tracking servo. Herein, according to the first
embodiment, the tracking servo is applied while using the address

regrding track composed of the pit string %%&ees@fg@mggaqmjngs on

a setting of the rotation speed of the disc, the band of the tracking error
t neSignab§Eds notsuitable.dherttackingrseiva tmay: net be appfapriately
applied. In view of the above, according to the second embodiment, a
verplurality of beamrspets 81 iy seconalaser- fghtodre T6find@, J&rtl 6ie 3poftie
among those corresponds to the address reco ding track com%os.ed of
tem,. 10

PO StHelpit sihg dndt Ehothérdsot of those Eshesponds Hen

3 . W
S?O %ﬁ’e auxnlary trac

thec%rBB%%%d gLihe.DC group. Then.he fracking serva is. applied in

accordance wit the tracking error signal TE generated from the reflection
apphaht of the beam-spot Afegorresponding to the auxiliary track. First

Example
Secoend Embodiment

Subsequently, a second embodiment of the present
invention will be described.

The second embodiment is proposed by changing the
technigue for the tracking servo.

Herein, according to the first embodiment, the tracking
servo is applied while using the address recording track
composed of the pit string as the target, but depending on a
setting of the rotation speed of the disc, the band of the
tracking error signal TE is not suitable, the tracking servo
may not be appropriately applied.

In view of the above, according to the second
embodiment, a plurality of beam spots of the second laser
light are formed, and one spot among those corresponds to
the address recording track composed of the pit string, and
another spot of those corresponds to the auxiliary track
composed of the DC group. Then, the tracking servo is
applied in accordance with the tracking error signal TE

generated from the reflection light of the beam spot



Fig. 7 is an explanatory diagram for describing a first example of the
second embodiment. In Fig. 7, a relation between the respective tracks
formed on the hologram recording medium HM and the beam spot is
exemplified. First, in this case too, the address recording track composed
of the pit string and the auxiliary trgjk composed of the DC group running
side by this address recording track side with are formed the hologram
recording medium HM. However, the number of the auxiliary tracks is

corcréasré%arg Lfrom the case af the fi (}té%mlgggig]g_nt. As shown in the drawing,

three auxiliary tracks are inserted between the respective address

i feeordingdragks in this case. Then, in this case, in the recording and
reproduction apparatus, as to the second laser light for the positional
contigl, thtee beam spotd zre formedias shewn i theldswing L Meréinf irst

the central beam spot is set as a main beam spot, and side beam spots
exagiRefPttah thBTePfaPBeafiEput 46 Tespectively set as a first beam spot

and 2 second.pea spot, Then, e cass gLIne Sistxarmule shoupn

Fig.I} mairl béam spot corresponds to the address recording track,

£ o ranchong first bean spetcoriesponds 1o the: eentral rawdlialy traskamengpot
the three auxiliary tracks. That is, 48 the address information recorded on

is theqitcstrifig ésiread by the main beam spot, and the tracking servo and

the focus ,
First, in this case too, the address recording track

compesed of the pit string and the auxiliary track composed
of the DC group running side by this address recording track
gide with are formed the hologram recording medium HM.
However, the number of the auxiliary tracks 1is changed from
the case of the first embodiment. As shown in the drawing,
three auxiliary tracks are inserted between the respective
address recording tracks in this case.

Then, in this case, in the recording and reproduction
apparatus, as to the second laser light for the positional
control, three beam spots are formed as shown in the drawing.
Herein, the central beam spot is set as a main beam spot,
and side beam spots other than the central beam spot are
respectively set as a first beam spot and a second beam spot.

Then, in the case of the first example shown in Fig. 7,
the main beam spot corresponds to the address recording
track, and one first beam spot corresponds to the central

auxiliary track amonhg the three auxiliary tracks. That 1is,



servo along the central auxiliary track are performed by the first beam
spot. It should be noted that as described in the drawing too, in this case,
the second beam spot is not used. In this case, the separating distance
between the main beam spot and the first beam spot in the radius
direction is adjusted so as to have such a relation that when the first
beam spot traces on the central auxiliary track of the three auxiliary
tracks, the main beam spot traces on the address recording track as

theS ‘@‘%%@&heﬁfm, With this configuration, as the trackingserva is-eaq
performed by the first beam spot, the main beam spot traces on the pit
by SHiBgnAke, theseptigabaxis:ofdhe fisstdaserdight forerecording ande  focus
reproducing the hologram is set to be matched with the main beam spot.
serThereloreyin:the casetofahe Hfirstéxamplelshowh g e theHuteyram the
. is recorded on the address recording track. It should be noted that
firgithStifrarBXPlanation by way of the drawing is omitted, in the case of

the firs %& mple,. a.beam dividing element.configyred to.divide the, i g too,

secon(}) ser light into three beams is inserted into the recording and

in fepreduction appasatys dnvihe aptical system of ther secontl.laser light. In
addition, for the photo detector 14, 49 a main light receiving element
configured to receive thee reffactiontight ofithetraipehdzrii ¥peand a subin

beggﬂgpot and the first beam spot in the radius direction is
adjusted so as to have such a relation that when the first
beam spot traces on the central auxiliary track of the three
auxiliary tracks, the main beam spot traces on the address
recording track as shown in the drawing. With this
configuration, as the tracking servo is performed by the
first beam spot, the main beam spot traces on the pit string.

Also, the optical axis of the first laser light for
recording and reproducing the hologram is set to be matched
with the main beam spot. Therefore, in the case of the
first example shown in Fig. 7, the helegram is recorded on
the address recording track.

It should be noted that althouch an explanation by way
of the drawing is omitted, in the case of the first example,
a beam dividing element configured to divide the second
laser light into three besams is inserted into the recording
and reproduction apparatus in the optical system of the

second laser light. In addition, for the photo detector 14,



receiving element configured to receive the reflection light of the first
beam spot are provided. The matrix circuit 22 is configured to generate
the reproduction signal RF on the basis of a reception light signal from
the main light receiving element and generate the tracking error signal TE
and the focus error signal FE on the basis of a reception light signal from
the sub light receiving element. Also, as will be described below, in the
case of the first example, a signal monitored by the control section 25 at

the time of the track jump operation.is e tracking er ' TE hut
M TeproRbeton Sanal B LRt e e GAvrarat e i DA spat
refAU0ss the awyliarydrackis detestesd-khergloreihe repeductiogisignal

RF generated in the matrix circuit 22 is input to the control section 25 in
redhisvdase. ¢ thecasecofthedirstekamples theltrackjumpe opétatiohds 1ight

performed as follows. First, in this case too, at the start of the track jum

rorm ) !

of dpetation, the CoREroF SEtioh S5 Béﬁ(‘fﬁﬂ?% adduferafion lfistradtiohtfor <7
. . moving the beam spot with respect to the. ser ircuit 24 jn th

£ (K Grobkon, THOMoT ho Cortol aobion 3o 1 hi Cack oo, S e’ "=

trac ction. |, for n in this case too, after the
ba Scgeleration instyetion is perfermed; the procassingdsmboi commprup to

the detection of the timing at which the amplitude of the monitor signal (in
redbiswcasg, #iement and generate the tracking error signal TE
and the focus error signal FE on the basis of a reception
light signal from the sub light receilving element.

Also, as will be described below, in the case of the
first example, a signal monitored by the contreol section 25
at the time of the track jump operation is not the tracking
error signal TE but the reproduction signal RF (that is, the
traverse of the main beam spot across the auxiliary track is
detected). Therefeore, the reproduction signal RF generated
in the matrix circuit 22 is input to the control section 25
in this case.

In the case of the first example, the track jump
operation is performed as follows.

First, in this case too, at the start of the track jump
operation, the control section 25 performs the acceleration
instruction for moving the beam spot with respect to the
servo circuit 24 in the target track direction. Then, for
the control sectiocon 25 in this case too, after the

acceleration instruction is performed, the processing is



reproduction signal RF) is equal to or lower than a predetermined
threshold. However, in this case, while corresponding to the state in
which the number of the auxiliary tracks between the address recording
tracks is three, at a timing at which the amplitude of the monitor signal
(the reproduction signal RF) becomes equal to or lower than the
predetermined threshold for the selond time, the deceleration instruction
with respect to the servo circuit 24 is performed. With this configuration, it

compROSSbIE (0 eAlTy QUL the pge rack Jymn o lhe adiacent addresg.

rec%réllﬁg rac ou noted that for confirmation, in the case of the

amp3econskembodiment anly the progessing; at the time-ak éhe ene track
jump is different, the processing for realizing the overall track jump

repeperation ¢o.redcinthe rrgetitsacicissimiar tothatdescribedrwith
reference to Fig. 6. Thus, the repeated description is omitted. Herein,

pregecordingte Ihé first Sxantble dBSEHEFwItH TefétéfcE t5 Big. T the"case

is exemplified in whi%h thetthcrge auxiliﬁlr.% fracks based on the.DC group

COTABIRELHAd Detiesn theé réspectiVe Address récording tracks, but the

auxdlumber of.the auxiliary. fracks isnot pasticularly iraited tadhrees skslna

case In‘which one auxiliary track is used, for example, similarly as in the
threase ofdha fitshembodiment,iach the amplitude of the monitor
signal (the reproduction signal RF) becomes equal to or
lower than the predetermined threshold for the second time,
the deceleration instruction with respect to the servo
circulit 24 is performed.

With this configuration, it is possible to carry out
the one track jump to the adjacent address recording track.

+ should be noted that for confirmation, in the case
of the second embodiment, only the processing at the time of
the one track jump is different, the processing for
realizing the overall track jump operation to reach the
target track is similar to that described with reference to
Fig. 6. Thus, the repeated description is omitted.

Herein, according to the first example described with
reference to Fig. 7, the case is exemplified in which the
three auxiliary tracks based on the DC group are inserted
between the respective address recording tracks, but the
number of the auxiliary tracks is not particularly limited

to three.



switching timing from the acceleration to the deceleration at the time of
the one track jump may be set as the timing at which the pulse equal to or
smaller than the predetermined threshold is detected for the first time after
the acceleration instruction. Also, for example, In a case in which two
auxiliary tracks are used, dependjng on a formation distance between

the respective tracks, for example; ﬂfthe switching of the acceleration -*
the deceleration is performed at an intermediate timing between the first

pulse and the second, pulse, the %%%{%ﬁlggl{ﬁbp&%pe@m&%ayt- Wy

. I ca 1N Wi
eithér case, ﬁ1e auxﬁfary track to be inserte etween the respective

ex 2aQdress recordingtracks is.the RC greup.candiihe trEvesse eapbeiment, a
detected with certainty by the reflection light signal at the time of the

swittaverse, Thetefore: bysviitchirgaedeterationttetelerbtiories thes hasison
of the reflection light signal at the time of the auxiliary track traverse, it is

at possitié te carry ol® tE onetRack jUiptatRE ddfaceht addrestFeloriiy
- gk coamy, St 1 813 gy dran

escrinin __peo?the second embodiment. 52 Similarly to
prddg£.5i9,8 also.exemplifies:a relation-betweentherespective tiagks after

formed on the hologram
the acceleration instruction.

Alsc, for example, In a case in which two auxiliary
tracks are used, depending on a formation distance between
the respective tracks, for example, if the switching of the
acceleration —» the deceleration is performed at an
intermediate_timing petween the first pulse and the second
pulse, the one track jump can be carried out.

In either case, the auxiliary track to be inserted
between the respective address recording tracks is the DC
group, and the traverse can be detected with certainty by
the reflection light signal at the time of the traverse.
Therefore, by switching acceleration/deceleration on the
basis of the reflection light signal at the time of the
auxiliary track traverse, it is possible to carry out the
one track jump to the adjacent address recording track with
certainty.

Second Example
Fig. 8 is an explanatory diagram for describing a

second example of the second embodiment.



recording medium HM and the beam spot. As shown in the drawing, this
case is also similar to the first example case in terms of the construction
of the hologram recording medium HM. In addition, the point in which
three beam spots are formed for the second laser light is also similar to
the first example case. The secon% xample is different from the first
example in which the tracking ser 8eand the focus servo based on the
central auxiliary track is performed by the main beam spot, and read of

the_ address information record n the ress.r [ rack i -
Address i tﬁr%ob%é% %dlg. address recording rackis.c 1 v 1 on

per ormeda[gy the first m soot. To elaborate, according to the second

he t&xamplenas thestragking.serva iscperfermediwbile settingdhe eatial
auxiliary track of the three auxiliary tracks by the main beam spot as the

redargetrtherfiestibearfiispatttaceés ondther aduress recording track. In this
case too, the optical axis of the first laser light for recording and

reph6ducHiy the Rolb§Farf 16 tisiéhed With thSRaihtheani spot ™ 1ar to
Therefore, in the case of the second example, the hologram.| o
5 Jor A BUDIAR) ok T ShoA LU a1 (e Cace fom. The”

onthece that in this case too, the

ho 566004 heam spotis netused. b3 In the recerdingand reprogdustion in

apparatus according to the second example case, in the photo detector
whildhthénree beam spots are formed for the second laser light
is also similar to the first example case.

The second example is different from the first example
in which the tracking servo and the focus servo based on the
central auxiliary track is performed by the main beam spot,
and read of the address information reccrded on the address
recording track is performed by the first beam spot.

To elaborate, éccording to the second example, as the
tracking servo is performed while setting the central
auxiliary track of the three auxiliary tracks by the main
beam spot as the target, the first beam spot traces on the
address recording track.

In this case too, the optical axis of the first laser
light for recording and reproducing the holcgram is matched
with the main beam spot. Therefore, in the case of the
second example, the hologram is recorded on the central
auxiliary track.

T+ should be noted that in this case tco, the second

beam spot is not used.



matrix circuit 22 is configured to generate the tracking error signal TE and
the focus error signal FE on the basis of the reception light signal from
the above-mentioned main light receiving element and generate the
reproduction signal RF on the basis of the reception light signal from the
above-mentioned sub light receiving element. Also, in this case, at the
time of the track jump operation, the timing at which the first beam spot
traverses the auxiliary track is detected. Thus, the tracking error signal

TE,gensrated.in the matrix circyit 22 is input £, the., coptrel section 2241 ng

The one track jump processing according to the second example case is
to similag to-thepreviousieexplaingdione: rack iump phecessingracobrdinge
to the first example case except that the monitor signal for the control
matsectioni25-tol ettt e tinmirig Bt peifobmingrihe deceldrifiort iAstiiction

is the tracking error signal TE. That s, in this case, when the first beam |
e Ighor traeides the Fehtrial Aukiiialy Atk the SR %gFgf thé a%%gl ee?é?tﬁ)%]s

of iéhtgerg%%%%taé@"ﬁ rformed. With this configuration. the ene, track; 4

jump fo the“adjacent address recording track is_ carried out. It should be
11 goted dhatiin the; segend example tponthe:54 proeessing forrealizing themal

overall track jump operation to reach the target track is similar to those
RF desctibedim Figs.cf the reception light signal from the
above-mentioned sub light receiving element.

Also, in this case, at the time of the track Jump
operation, the timing at which the first beam spot traverses
the auxiliary track is detected. Thus, the tracking error
signal TE generated in the matrix circuit 22 is input to the
control section 25.

The one track jump processing according to the second
example case is similar to the previously explained one
track jump processing according to the first example case
except that the monitor signal for the contrecl section Z5 to
detect the timing for performing the deceleration
instruction is the tracking error signal TE. That is, in
this case, when the first beam spot traverses the central
auxiliary track, the switching of the acceleration -» the
deceleration is performed. With this configuration, the one
track jump to the adjacent address recording track is
carried out.

Tt should be noted that in the second example too, the



5 and 6, and the repeated description is omitted. According to the second
embodiment described above, as the tracking servo can be performed
while setting the auxiliary track composed of the DC group formed on the
hologram recording medium HM as the target, irrespective of the setting of
the rotation speed of the disc, the §Elable tracking servo can be realized.
Modified Examples In the above, Embodiments of the present invention
are described, but the present invention should not be limited to the

pmgc%%vsegm ni @e%égﬁﬁiﬁa%agwée%@faeﬁmﬂ%a'ﬁzt@%agoxs%mmn to

escription, the control for realizing the track jump operation according to

resbe embodimentds peHermed by the centrelsectior 25:HeweveEdsuch &igs.
configuration may be adopted that the control section 25 merely issues

5 athé ifstructiontdfehe target adddss(theo target traclnand ¢ve servo
circuit 24 performs the control while following the procedure described

with FEfeFerceto Figs'S s 6ndthe ke S the Badis df1he ifformatiof °
enMLIEIRIGE! R0k, 80 L3t e TackJumpopaIAian. acearing ta e
. the a € Ca

embodiment is realize Iso, i ove description, th e In which
audhe: recordingireprogustion of the holegram and.the pesitienaksb estrol

thereof are performed by using separate laser light sources having
holdifferent wavelengths issekemplifiddas the target, irrespective of
the getting of the rotation speed of the disc, the stable
tracking servo can be realized.
Modified Examples

In the above, embodiments of the present invention are
described, but the present invention should not be limited
to the above-mentioned specific examples.

For example, in the above description, the control for
realizing the track jump operation according toc the
embodiment is performed by the control section 25. However,
such a configuration may be adopted that the control section
25 merely issues the instruction of the target address (the
target track), and the servo circuit 24 performs the control
while following the procedure described with reference to
Figs. 5 and 6 and the like on the basis of the information
on the target track, so that the track jump operation
according to the embodiment is realized.

Also, in the above descripticen, the case in which the

recording/reproduction of the hologram and the positional



However, the recording/reproduction of the hologram and the positional
control can also be performed by only using the laser light source for the
recording/reproduction of the hologram. Fig. 9 shows an example of a
cross sectional structure of a hologram recording medium in this case
(which is set as a hologram recording medium n-HM). For the hologram
recording medium n-HM, as comp%\?ed with the hologram recording
medium HM shown in Fig. 2, the hologram recording medium is different

that the reflecti film 33 and the intermediate layer .3 orp't é}l -
+ 1 1 . 3 l:L t
ContgeEd B%eth%oggo%%?fgr?ﬁg ?(glglreec%o%r%Ir%solnlg e)ése asﬁrr%ﬁe% %r%e this gn

soueases areflectionsfilm-40 adopted toreflget the Jaser light farrrecarding
and reproducing the hologram is used, and the recording layer 32 is
Howlermed orrithereflectibn fijrir 40r blénein; ima cdse-wherethegram and the

recording/reproduction of the hologram and the positional control are
posddriied dut By GAIY bisRPthelgseARHbebhEteFHey only using the

recording/reproduction_of the hologram, the configuration of the optical

lass?y“ste'rﬁ?%gy B&'thariged in Stich 5% rﬁggr%érqﬁZﬁ%% Itﬁé ?g(:golra%ggagn§ Te

holrggg%ly_ction apparatus, the reflection light from the hologram recording
médium n-HM is guided to 56 both the image sensor 15 side and the

phatogletecton d4side: leshould beabted that sherethe holegrastisucture
recorded
of a hologram recording medium in this case (which is set as
a hologram recording medium n-HM) .

For the hologram recording medium n-HM, as compared
with the hologram recording medium HM shown in Fig. 2, the
helogram recording medium is different that the reflection
film 33 and the intermediate layer 34 are omitted. Based on
the above, for the reflection film on the substrate 36 in
this case, a reflection film 40 adopted to reflect the laser
light for recording and reproducing the hologram is used,
and the recording layer 32 is formed on the reflection film
40.

Herein, in a case where the recording/reproduction of
the hologram and the positional control are carried out by
only using the laser light source for the
recording/reproduction of the hologram, the configuration of
the optical system may be changed in such a manner that for
the recording and reproduction apparatus, the reflection

light from the hologram recording medium n-HM is guided to



on the address recording track composed of the pit string, at the time of
the reproduction of the recorded hologram, noise is generated on the
reproduction light of the hologram. in accordance with concavity and
convexity of the pit string, and the detection accuracy for the reproduction
light of the hologram may be decr%gsed in some cases. In view of the
above, this problem can be avoided while the beam spot is divided as in
the example of rigs. 7 and 8, and the read of the address information

both nggdi%%éhee address. ri%or%iggﬁeytr%%ﬁ? mposed.of the pitstring apd ;4. .

the tracking servo are performe the side beam, and the recording and
repredugtiomef the helagram-isperiprmeddhysthegnainbeam.s Thatisy byd
adopting such a technique, the hologram is receded and reproduced at a
on positicidway frons thepit stringdeyca predetermined distaace {d distanicsy
from the side beam spot to the main beam spot), and the reproduction of
at theholdgtantéarrbe performed withdut ah iffiiferice i the it Stihg™
Also,.in the abov% d(gsggptjc%né the C%%%lif’ %xempl'ifile ) jcn \é/_Eic the,

neise 1 engrave e 101 ologram
record?ngqang reproduction are performe Wltﬁ respect to the reflective J

in hologram: recording imedivm-provided, with the, reflection filmrhutghe string,

embodiment of the present invention can be also suitably applied to a
andasedn avhielr 57 othearecadiagys perfoined wathirespectitora transmissivethe

hologram recording medium which is not provided with the
hologram may be decreased in some cases. In view of the
above, this problem can be avoided while the beam spot 1is
divided as in the example of Figs. 7 and 8, and the read of
the address information recorded on the address recording
track composed of the pit string and the tracking servo are
performed by the side beam, and the recording and
reproduction of the hologram is performed by the main beam.
That is, by adopting such a technigue, the hologram is
recoded and reproduced at a position away from the pit
string by a predetermined distance (a distance from the side
beam spot to the main beam spet), and the reproduction of
the hologram can be performed without an influence from the
pit string.

Also, in the above description, the case is exemplified

in which the recording and reproduction are performed with
respect to the reflective hologram recording medium provided

with the reflection film, but the embodiment of the present

invention can be also suiltably applied to a case in which



reflection film. In the case of using the transmissive hologram recording
medium, for the recording and reproduction apparatus, the provision of
the polarization beam splitter 6 (and the 1/4 wavelength plate 9) for
guiding the reproduction light obtained as the reflection light in
accordance with the applied reference light to the image sensor 15 side
can be avoided. In addition, the provision of the polarization beam splitter
13 for guiding the reflection light from the track formation layer (the

thereﬂg%%o&ugj“f%r the.positonal gontrol) Lo the photg detectar 14.side can

also be avoided. In this case, the reproduction light obtained in
holacgprdancewith the;applications thereferense lighttransmitsitbroughe
the hologram recording medium itself. Thus, a configuration may be
re fadopted that ahrobject lens is further provided on an opposite side of the
hologram recording medium as seen from the laser light emitting point

sidé arid thefeprodidetioh iight fiHctibhig s the tansimissigrPiight is
redBIALI0 N MRS SelRoL g Siteliay e, 0N le0s. Dt e
ucti |gHt ?1 8’

repro on 6f the™ laser light for the positional control transmitting
aprihraughs the-track formatiopayer transmitsithraughthe-holegramsd8itter 6

recording medium itself too. Thus, a configuration may be adopted that
(arthe teprotidétior lightfugciioniig s the for guiding the
reproduction light obtained as the reflection light in
accordance with the applied reference light to the image
sensor 15 side can be avoided. 1In additicn, the provision
of the polarization beam splitter 13 for guiding the
reflection light from the track formation layer (the
reflection light for the positional contrel} te the photo
detector 14 side can also be aveided.

In this case, the reproducticn light obtained in
accordance with the application of the reference light
transmits through the hologram recording medium itself.
Thus, a configuration may be adopted that an object lens is
further provided on an opposite side of the hcoleogram
recording medium as seen from the laser light emitting point
side, and the reproduction light functioning as the
rransmission light is guided to the image sensor 15 side via
the object lens. Similarly, the reproduction light of the
laser light for the positional control transmitting through

the track formation layer transmits through the hologram



transmission light is guided to the photo detector 14 side via the object
lens. Also, the above description exemplifies the case in which the
embodiment of the present invention is applied when the coaxial system
is adopted for performing the recording while the reference light and the
signal light are arranged on the same axis. The embodiment of the
present invention can also be suitably applied to a case in which a
so-called two light flux system is adopted for separately applying the

rec%%afﬂ#i]geh&%@ﬂ {he teference light at ‘ﬂ%é‘[“ea‘)fct@ﬁ%?ﬁg{%fel%ié%t%%ya be

case, the configuration of the optical system may be ¢ in suc

addpaererdhatfor the regordimgaanch feprogiuction apparaitus @ st of the
light source for generating the signal light at the time of the recording and
traheSild and a setdf the light.seuice forrgenearatirig thee referencellight ide
. and the SLM are separately provided, and the signal light and the
VigefdtBn&Plightresféctively generated are guided to the hologram

recpiding medium at different. andles, Alse,In (e apave deserinlion. gnly
the hologram tfecording medium*functioning as the recordable medium

wh which thassthedecording layer 98 Which the helogram is formed:by;99 ¢4

way of the interference pattern of the signal light and the reference light is
whanentioneck Theamboediment 0f thedpresent for performing the
recording while the reference light and the signal light are
arranged on the same axis. The embodiment of the present
invention can also be suitably applied to a case in which a
go-called two light flux system 1z adopted for separately
applying the signal light and the reference light at the
time of the recording.

In this case, the configuration of the optical system
may be changed in such a manner that for the recording and
reproduction apparatus, a set of the light source for
generating the signal light at the time of the recording and
the SLM and a set of the light scurce for generating the
reference light and the SLM are separately provided, and the
signal light and the reference light respectively generated
are guided to the hologram recording medium at different
angles.

Also, in the above description, only the hologram
recording medium functioning as the recordable medium which

hags the recording layer on which the hclogram is formed by



invention can also be suitably applied to a case in which the hologram
recording medium functioning as a reproduction dedicated medium is
used. For the hologram recording medium functioning as the reproduction
dedicated medium, for example, the hologram is formed on the recording
layer through a microfabrication h as lithography to record the data.
Other structures of the track formation layer may be similar to those
described in the above, and the processing at the time of the track jump

wayMay alsq be similar to that described.n the abave, Alse.1as isgindesstgodn e
from this viewpoint, it is not necessary for the drive apparatus according

re ftorthecembogdimentofiibe present invertiondothavethe: tecordinge present
function and the drive apparatus may have a structure to function as a

invreprdductioardedicated appaidtad v avieitiohe thb UriveGEpparatus thay
also have a structure to function. as %}rﬁeﬁordln dedicated a%ar_%lé{suc tion

thec e bR PerfSimnG tRE FAS6rdily With Tespact 1S the hdlogram
dedrfggl&deir&g Hyﬁgﬂ% ngq?sfg&(_:tions as the recordable medium. The
p

present application contains subject matter related to that disclosed in

JapaneserRriority Ratent ApplicationdPn2008:166244 filethinthealapahe
Patent Office on June 25, 2008, the entire content of which is hereby

regncorpotated byl reference dishould b Urderstesd by tRosO SKilsd T 15

the art
formed on the recording layer through a microfabrication

such as lithography to record the data. Cther structures of
the track formation layer may be similar to those described
in the above, and the processing at the time of the track
jump may also be similar to that described in the above.

Also, as is understood from this viewpoint, it is not
necessary for the drive apparatus according to the
embodimant of the present invention to have the recording
function and the drive apparatus may have a structure to
function as a reproduction dedicated apparatus. In addition,
the drive apparatus may also have a structure to function as
a recording dedicated apparatus capable of performing the
recording with respect to the hologram recording medium
which functions as the recordable medium.

The present application contains subject matter related
to that disclosed in Japanese Priority Patent Application JP
2008-166244 filed in the Japan Patent Office on June 25,

2008, the entire content of which is hereby incorporated by



that various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and other
factors insofar as they are within the scope of the appended claims or the
equivalents thereof. 61 CLAIMS: 1. A drive apparatus comprising: light
irradiation means configured to a%tay light from a light source via an
object lens on a hologram recording medium provided with a recording
layer on which a hologram is formed and a track formation layer on which

; efgg (?qgée_ss recording track composed of a pit string which records
address information representing a recording position of the hologram on
the recerdingdayer ancian auxiiaryptrack: composed ofa contineus x t
groove formed so as to run side by side with the address recording track

thagrevforrmedslightspbt displatementanibans Eoififired W aisplacens tight's
spot formed by the light irradiation me$ns in ar[laq:ilés direction of the

anch by recOrainEMearin art EShTol tealts ontigared to cortrol the
andigohéﬁg?t displacement.means on the hasis,of alight informatian: signal ¢
at the time of the auxiliary track traverse of the light spot obtained In

t heAGGOFdanGe;With displacementofdhe 1 ight spetintthe radifis direction to
execute a jump operation between the address recording tracks. 2. The
drive apparatus according to Claim 1,



wherein the control means issues an acceleration instruction to the light
spot displacement means for 62 starting movement of the light spot in the
radius direction and then issues a deceleration instruction for stopping the
movement of the light spot in accordance with obtainment of the light
information signal at the time of the auxiliary track traverse of the light
spot to execute the jump operati&jrto an adjacent address recording
track. 3. The drive apparatus according to Claim 2, wherein the control
means performs a control on the light spot displacement means to move
CLAHE light spot by a target distance estimated from a number of demanded
jumps to a target address recording track and then performs a control to
execute a track jump operation to the adjacent address recording track by
a number af-tirnes d#vaecordance withrthe inumber of the demanded jumps
from a destination point to the target address recording track. 4. The drive
appagattis actarding tooany ene of #ve retedifg Claifish Wheteifithe fighAt
irradiation means performs light irradiation for foLmifg azlcg‘lgralit%of light

2 Lsfbts iRWHIGR amtinterlalbetieen afirst ightspot and a second light 2
neqa$RQL 2Mang theylight.spots l%%%@éi%@%@é&%ﬂ'%ﬂﬁ@% address,gram

recording track and the auxiliary track formeéd on the hologram recording

is Medldn, and a track formation layer on which an address
recording track composed of a pit string which records
address information representing a recording position of the
hologram on the recording layer and an auxiliary track
composed of a continuous groove formed so as to run side by
side with the address recording track are formed;

light spot displacement means configured to displace a
light spot formed by the light irradiation means in a radius
direction of the hologram recording medium; and

control means configured to control the light spot
displacement means on the basis of a light information
signal at the time of the auxiliary track traverse of the
light spot obtained in accordance with displacement of the
light spot in the radius direction to execute a Jump

operation between the address recording tracks.

2. The drive apparatus according to Claim 1,
wherein the control means lssues an acceleration

instruction to the light spot displacement means for



63 the drive apparatus further comprising: tracking servo control means
configured to control the light spot displacement means to cause the first
light spot to trace on the auxiliary track on the basis of a result of
detecting a positional relation between the first light spot and the auxiliary
track in a state in which the hologram recording medium is rotated and
driven; and address information réaroduction means configured to
reproduce the address information on the basis of the light information

stafIBLOBRNGA NS [Ne RcaNd It 3P0t tiagep,on D AUNESs oot ion
recor%lng track as the trac ing servo control means performs the tracking

and SER@.cantol.and wherein the control:meansissues the,acealerationy the
instruction to the light spot displacement means and then issues the

mové&eeelerationinstriictidn insaccordanceswith cebitammennt lof the kightment of
information signal of the second light spot at the time of the traverse

the gefogsithe HUxITan: 1RickS59TRe diive dpparatli§ atdortliiiy tovany-one bf
the recedin% CIE.ayLimCs,1 tI}(;{ei}q._the hologram recording ?heegium is

W
Lragk Lrayarse oL Tf L SPoL TOo execul.es Th A
“rAEonfigdréd as atecordable mediuth having a recording Tayer-on which

ope FeGording.of a;hologram based on.an.interfergnee pattern.ofi.a signal light
generated through a spatial light modulation 64

3. The drive apparatus according to Claim 2,

wherein the contrcol means performs a control on the
light spot displacement means to move the light spot by a
target distance estimated from a number of demanded jumps To
a target address recording track and then performs a control
to execute & track jump operation to the adjacént address
recording track by a number of times in accordance with the

number of the demanded jumps from a destination point to the

target address recording track.

4, The drive apparatus according to any one of the
preceding Claims,

wherein the light irradiation means performs light
irradiation for forming a plurality of light spots in which
an interval between a first light spot and a second light
spot among the light spots 1s set as an interval between the
address recording track and the auxiliary track formed on

the hologram recording medium,



in accordance with recording data and a reference light generated
through a spatial light modulation in accordance with a predetermined
data pattern is performed for the recording layer, the drive apparatus
further comprising: spatial light modulation means configured to apply a
spatial light modulation on incident light to generate the signal light and
the reference light, and wherein the light irradiation means irradiate the
hologram recording medium via the objective lens with the signal light
and the reference light ohtained hy, the spatial light modulation means. 6.
Th%l ri\g{er égr?arcé%jsg gé%oﬁing%ggkﬁ?ﬁon%%ﬁé%ﬁ%%éding Claims,
further-comprising spatiallight 1medulation means canfigured-to-apply acne
spatial light modulation on incident light to generate a reference light for
11gbtaiping altepraductioarightieelatedtto the hetogram fecosded dalthe spot
recording layer in the hologram recording medium, wherein the light
to hradiationmeshsatadibiesthet hlogram recsrditSmaditim diathev+t of
objective lens with the reference light obtained by the spatial light
?n%tdh?éjtio% Rieans: and thé drive "a%%apaet%g ?uer{he?pé% miprising i
anarepraduction 63 Jlight detection means.¢enfiguredhto.detegbthes) ogram
reproduction
recording medium is rotated and driven; and

det gnt spot

address information reproduction means conflgured to
reproduce the address information on the basis of the light
information signal obtained while the second light spot
traces on the address recording track as the tracking serve
control means performs the tracking servo control, and

wherein the contrbl means issues the acceleration
instruction to the light spot displacement means and then
issues the deceleration instruction in accordance with
obtainment of the light information signal cf the second
light spot at the time of the traverse across the auxiliary

track.

5. The drive apparatus according toe any one of the
preceding Claims,

wherein the hologram recording medium is conflgured as
a recordable medium having a recording layer on which
recording of a hologram based on an interference pattern of

a signal light generated through a spatial light modulation



light obtained in accordance with the irradiation of the hologram recording
medium with the reference light. 7. A track jump method comprising the
steps of: applying light from a light source via an object lens on a
hologram recording medium provided with a recording layer on which a
hologram is formed and a track formation layer on which an address
recording track composed of a pit6§tring which records address
information representing a recording position of the hologram on the

in S 955‘%48&%?@% an %ngxg'@fx%;? écgmag%eg Ogeaf%ownéwgguig oqve
ormed SO as to run side ySIae Ith the a dress record"lng trac re

gendormed; and.controlling. opthe basisof-a light information signal-obtained
in accordance with displacement of the formed light spot in a radius

w1t directioreoktherhologramirecordiag mediums ap theftimewof traversenef the
light spot across the auxiliary track, a displacement operation of the light

recgpet irtheradlius direction to execute a jump operation between the
address trrep%diql% 1rgglg§.u85. A&gﬂ\ﬁ]g;ﬁ)paratusrgosrpgris_ing: a light
iradiation séCtsh eonfigured to'apply Tight from 2 light source via an
object lens on ahologran, 86 -recording medium provided with a recording
layer on which a hologram is formed and a track formation layer on which

spaafaaddress reeardingtrack-campadsedioka pit striffg-whichgenerate the

signal 1ight and the reference light, and

wherein the light irradiation means irradiate the
hologram recording medium via the objective lens with the

signal light and the reference light obtained by the spatial

iight modulation means.

6. The drive apparatus according to any cone of the
preceding Claims, further comprising spatial light
modulation means configured to apply a spatial light
modulation on incident light to generate a reference light
for obtaining a reproduction light related to the hologram
recorded on the recording layer in the holeogram recording
medium, |

wherein the light irradiation means ilrradiates the
hologram recording medium via the objective lens with the
reference light obtained by the spatial light modulation
means, and

the drive apparatus further comprising reproduction



records address information representing a recording position of the
hologram on the recording layer and an auxiliary track composed of a
continuous groove formed so as to run side by side with the address
recording track are formed; a light spot displacement section configured
to displace a light spot formed by the light irradiation section in a radius
direction of the hologram recording”medium; and a control section
configured to control the light spot displacement section on the basis of a

11 gllghtniormation signal atthe fime of the auiayy irack raverse.ofthe .
=+ 9ight Spot obtained i accordancewith displacement of the light Spotin the

1i g??cdi%_g irection to-execute ajump operation between;the-address +ne
recording tracks.

hologram recording medium with the refesrence light.

7. A track jump method comprising the steps of:

applying light from a light socurce via an object lens
on a hologram recording medium provided with a recording
layer on which a hologram is formed and a track formation
layer on which an address reccrding track composed of a pit
string which records address informaticn representing a
recording position of the hologram on the recording lavyer
and an auxiliary track composed of a continuous groove
formed s0 as to run side by side with the address reccrding
track are formed; and

contfolling, cn the basis of a light information signal
obtained in accordance with displacement of the formed light
spot in a radius direction of the holecgram recording medium
at the time of traverse of the light spot across the
auxlliary track, a displacement operation of the light spot
in the radius direction to execute a jump operation between

the address recording tracks.

8. A drive apparatus comprising:
a light irradiation section configured to apply light

= o

from a light scurce via an object lens on a hologram



66

recording medium provided with a recording layer on which a
hologram is formed and a track formation layer on which an
address recording track composed of a pit string which
records address information representing a recording
position of the hologram on the recording layer and an
auxiliary track composed of a continucus groove Iformed so as
to run side by side with the address recording track zare
formed;

a light spot displacement section configured to
displace a light spot formed by the light irradiation
section in a radius directicn of the hologram recording

medium; and

a cont

i

ol section configured to control the light spot
displacement section con the basis of a light information
gignal at the time of the asuxiliary track traverse of the
light spot cbtained in accordance with displacement cf the
light spot in the radius direction to sxecute a jump

operation between the address recording tracks.



