DRI VE APPARATUS AND TRACK JUMP METHOD BACKGROUND OF
THE | NVENTI ON:-1. Field of the Invention The
present 'invention relates to a drive apparatus
configured to performrecording and reproduction with
respect to a hol ogramrecordi ng nmediumwhich is
provided with a recording |ayer on which a hol ogram
is recorded and a track fermation [ayer on which a
track is fornmed for representing a recording position
of the hologran1on the recording layer and al so
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Rel at ed scribed, for exanple, in
Japanese Unexam ned Patent Application Publication
No. 2005-250038 and Japanese Unexam ned Patent
RAARBROGAS | con TREblvoakTooN No. 2007- 79438, a hol ogr am
recordi ng and reproduction systemis proposed which
1.1 srtend i gurtee tfovkortara hologran1by way of an
interference pattern of a signal ght and a
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fraction grating) by

representlng a recording position of the hologram on the
recording layer and élso relates to a track jump method.
2. Description of the Related Art

As described, for example, in Japanese Unexamined
Patent A§plication Publication No. 2005-250038 and Japanese
UnexaminedrPatent Applicafion Publication No. 2007-7%438, =
hologram recording and reproduction system is proposed which
is configured te form a hologram by way of an interference
pattern of a signal light and a reference light to perform 7
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 datae (for
example, light intensity medulation) 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 nediumto performthe data recording.
Al so, at the tine of the reproduction, the hol ogram
recording mediumis irradiated with a reference
light. Wth this irradiation wwth the reference
light, it is possible tozobtain a diffraction |ight
in accordance with obtainnent of the hol ogram for ned
on the hologramrecording mediumin the
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a reproduction I'n accordance with the recording

the ﬂé&?uﬁaﬂobﬁePPééhn€ﬁe Bydeteebiragnthe thus obtained
reproduction |light by an i mage sensor such as for
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and reproduction systemin a related art such as a CD
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is also conceived that data is recorded along a track
the hoioedanonfarmedi om tThaholegremnirkgpkgiag medike in the
related art optical disc, by performng a
aboveemendnngédemandact|oﬁhpﬁsﬂﬁuowaﬁhc@ﬁﬂﬁopf§ﬁ€ﬁué§r a
tracki ng servo, the data recording is carried out
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posi tion along the track
CD (Compact Disc¢) or a DVD (Digital Versatile Disc), it is
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 servd; 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 reccrding layer

for recording a hologram and a track formation layer on



SUMVARY OF THE | NVENTI ON Herein, in the hol ogram
recordi ng and reproduction systemfor performng the
~above-nentioned recording and reproduction on the
hol ogram recordi ng nmedi um an exanmi nation is given on
a track junp operation to a target track. In the
hol ogram recordi ng nedi um the track conposed of the
pit string is formed on the track formation |ayer in
a spiral manner or a concentric manner as descri bed
above. Fromthis viewpoint, simlarly as in a case of
whichhe eptd calridigs&hietordicogdand onepr ddweti dnysystomrent,
the related art, it is conceivable that the track _
addr4ep iageratitann sndathieed idet ilgy fotitedzi figraexample, in
reflection light signal when a l[ight spot is noved in.
a spareadinasindin ect izocopsentalilcedanngver s&hsitgagl ) accgrding
However, in the hol ogram recording and _reproduction .
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set considerably slower than the optical disc ,
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This is because light irradiation is used for _a
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SUMMARY OF THE INVENTION

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

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

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



That is, regarding this point, in the hol ogram
recordi ng and reproduction system if a track junp
operation simlar to the case of the optical disc in
arelated art is perforned as it is, the junp
operation to the target track may not be
appropriately carried out. In order to solve
t he above-nenti oned probl eng according to an
enbodi nent of the present invention it is desirable
to configure a drive apparatus as foll ows.
- AcHowdirag, t onather ablagpamt retorliengr es@ntrepp¥antt 0on
there is provided a drive apparatus including: |ight
systiemadieatriotr tiean £ peaaf icfurtée: trecappliyigl mgldti ufr dm aet
light source via an object |ens on a hol ogram
consdderdbily sedwem rhevi ¢bée wiptth calr diecdiregorajey end
whi ch a hologramis fornmed and a track formation
reprggiac tapnwisively ean iad dhes g el tede ordi- ng Thvigc k sc brpoved
. of a pit string which records address information
lighgpiesadipidon decyedingoposi tednataietie lrobogeamrenot
. the recording layer and an auxiliary track conposed
timgs LQre SREPRASHS JEOETPANEor B§ §618978B -run side by
side wth the address recording track are forned;
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direction to execute a junp operatio etween the

appedfi-esseiocardibpgelyr acks. As descri bed above, on
t he hol ogram recordi ng nmedi um according to the
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track conposed of the continuous groove is formed so
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track conposed of the pit string on which the address
simibbor vt tha case of the optical disc in a related art is
performed as it is, the jump operaﬁion to the target track
may not be appropriately carried out.

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

According to a first aspect of the present invention,
there is provided a drive apparatus including: light
irradiation 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



i's recorded. Then, according to the enbodi nent

of the present invention, by controlling the radius

direction position of the light spot on the basis of

the light information signal at the time of the

traverse across the auxiliary track conposed of the

conti nuous groove which is fornmed on the 6 hol ogram

recordi ng mediumin the dbove-nenti oned manner, the

junp operation between the address recording tracks

is carried out. As the auxiliary track is
reccteipesed el thepeerdl BEous pdrosteingvehich aecases

wheré the rotation speed is slow, the traverse can be _
addrdeteehed rwith oeerbairatyntThena treicsrddrigl pasytiirackt the

is formed so as to run side by side with the address
holoheear dhn@hkr aekorfiereflayer acdordi Agxtdiamy track

enbodi ment of the present invention, the junp .
comp@peHabifron kehweenciilse gaddves oraedr dongst ackyn side by

performed on the basis of the light information,
sidesignal tat tbdreiswe refotrhid ngor a\mlcgce'aa@r b9smede light spot

auxiliary track as in.the above-nenti oned manner, the
dispjlanpmepér acbos senwdan rele taddiesd afecbr ditfg tt FROEs

can be appropriately carried out. | As descrj.bed
formabobe, thecdidhirg ireadiatémpodemdst 18f at F8dgmPds Entrect-on

i nvention, the track junp operation b%t en the
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direction to execute aﬂjump operation between the address
recogdihg 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 is formed
so as to run side by side with the address recording track
composed of the pit string on which the address information
is recorded. N

Then, according to the embodiment of the presegt'
invention, by controlling the radius direction position of
the light spot on the basis of the light informétion signail

at the time of the traverse across the auxiliary track

composed of the continuous groove which is formed on the



6a According to a second aspect of the present
invention, there is provided a track junp nethod
conprising the steps of: applying light froma |ight
source via an object |lens on a hol ogram recording
medi um provided with a recording [ayer on which a
hol ogramis forned and a track formation | ayer on
whi ch an address recording track conposed of a pit
string which records address information representing
a recording position of the hologramon the recording
hol%??@ﬂ’f@yérﬁﬁnéuﬁbBH@ﬁyihr%%@_%@6&@Sﬁénﬁﬁo@edomhhmumusthe
roove forned so as to run side by side with the
jumpRdPeaSs ileC Bedient aek sare cfser medorand gt antidls| ing,
~on the basis of a light information signal obtained
carri@gacg@r.dance with di splacenent of the formed |ight
spot in a radius direction of the hol ogram recording
nedi WReahukheikiprecobckr aversepotetihef| Lkt cepbinuous
across the auxiliary track, a displacenent operation
groo®k,t kedn ght aspatel mhehe radi ustditrieot iseeedo i6xedgrie the
a junp operation between the address recording
traveraeksan be dAteotdidngittd aettigidtaspedthesy hds
present invention, there is provided a drive _
auxiadppawattus okoripr ifoirmgda slo @t tior pAdi Siliden byestidgn with the
configured to apply Ii%bt froma light source via an
addrelsjse ctedoanld ngn taakdl- ogrannedededi F§ e diiad prov§ed
with a recording | ayer on which a holaogramis forned
emboghthea tt odc lehopresiedn Hayen g tuhitdls dn iy gPesetion
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recorded can be appropriately carried out. That is, with

this configuration, it is_poésible 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

recérding/reproduction of the hologram at the positipn along

the track.



7 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a
bl ock di agram of an internal configuration of a drive
apparatus according to an enbodi nent of the present

i nvention; Fig. 2 shows a cross sectiona
structure of a hologramrecordi ng nedi um according to
t he enbodi nent of the preseant invention; Fig. 3

schematically shows a track fornmed on a track

formation | ayer of the hol ogram recording medi um

according to the enbodi ment of the present invention;

Fizgscorii randcld areecaxhlamrecsr Pidithgr aFgsest invention,
' describing a one track junp operation accordin to
theﬂaeien@n@irhm of txdek prege et REMamE1sing o gs_ta?s

is a flowchart of a procedure for a processing that
of : shppl Wihe ki@t Ee® ot Fedht ZFAY The’ Ghét r Jr(e‘i%::]pens
on pRoeaeraan cecorai it el TR S it ' RSN
layer on which a hologram is formed and a track formation
layer on which an éddress reéording track composed of a pit
string which records address inférmation representing a
recording position of the hologram on the rétofding layex
and an auxiliary track composed of a continucus groove'
formed so as to run side by side with the address recording
track are formed; and controlling, on the basis of a lightlr
information signal obtained in_accérdance with displacement
6f the formed light spot in a radius direction of the
hologram recbrding medium at the time of traﬁerse of the
'1igh£ spot across thé auxiliary track, a displacement
operétion of the light spot in the radius direction to
execute a jump operation between the address recording
tracks.

According to a third aspect of the present invention,
there is provided a drive apparatus comprising:a light
irradiation section 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

recording track composed of a pit string which records

address information representing a recording position of



Fig. 6 is a flowchart of a procedure for a
processing that should be executed for realizing a
track junp operation (general track junp operation)
according to the enbodi ment of the present invention;
Fig. 7 is an explanatory diagramfor describing a
first exanple of a second enbodi nent of the present

i nvention; Fig. 8 is an explanatory diagram for
descri bing a second exanpl écof a second enbodi nent of
the present 8 invention; and Fig. 9 shows a

cross sectional structure of a hol ogramrecording
medi um according a nodification exanple of the
thep hed @i 3 wan ttihen r<pRSCRINBT [LaY <@F aNdE aPREFRAREBry track

ENVMBCODI MENTS ]
composed of a continuous groove formed so as to run side by

-Side with the addréss 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; anda control
section configured to cOﬁtrol the light spot displacement
section 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 épot
in the radius direction to execute a jump operation between

the address recording tracks.-



Herei nafter, a description will be provided of
preferred nodes for carrying out the present
i nvention (which are hereinafter referred to as
enbodi nents). First Enbodi ment Configuration of
recordi ng apparatus and structure of hol ogram
recordi ng nmedi um Fig9. 1 i-s a block diagram of
an internal configuration of a drive apparatus
- according to an enbodi nent of the present invention.
par=f HedCkie ARALA! UsiaGearAlng, Lo the embodiment i
configured as a‘recording and reproduction apparat us
hayhngs a; Luchh 8ROk hEEORIBAO. AL A+80,31N0LAG Aot s on
recording nmedium HM and al so a reproduction function.
of aFLOMLNi:S, 2Rl Noc A HAf 1t APRAERIUSAGC Ydig t O
t he enbodinment shown in Fi'g. | wll be hereinafter

presegheihgdntqas recording and reproduction apparatus.
First, according to the present enbodi nent, as a

hek ggr ansheser di BgoaRdsEeprBHHCt EORUEYSE@Mfaa hologram
so-cal l ed coaxial systemis adopted. That is, a

recosiddnal mekddhin ardadiefereneed icghloddiral remged @Present
the same axis, and the 9 hol ogramrecordi ng nmedi um

invebMiset at a predeterm ned position is irradiated wth
those lights to forma hol ogram based on an '

i Aigr f 8r encempat telhyt ehpesf ar irdakafremeddicnga Aksok
at the tinme of reproduction, the hol ogramrecording
formagdionmlHyeirs oifr tadi atode owietth r& aogidéngncediyghtadaprding

- obtain a reproduction light of the hologramto
to thheeabpdpoehor it Foer opesdudt iowesf- idie recor di ng
data. In this case, the hol ogram recording .
nedgem Hv apdt AB drawkkplAastardi deaghape fersedspirkébing
shape), and the recordi ng and reproducti on appar at us
a ongh§RACKnIFMG. OPSFSrEONmE CCEESH NG Carkdher @amﬂﬁ@ﬁrﬁn of
of data by rotating and driving the hol ogram
the pgeseHi-ng HEgtdM EM

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

Fig. © 1s a flow chart of a procedure for a processing
that should be executed for realizing a track jump operation
(general track jump operétion) according to the embodiment
of the present invention;

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

Fig. 8 is an explanatory diagram for describing a

second exémple of a second embodiment of the present



As will be described belowin detail, a track
conposed of a pit string is fornmed in a spiral manner
or a concentric manner on the hol ogram recording
medi um HM of this case, and the recording and
reproduction apparatus according to the first
enbodi nent is operated so,as to performthe
recordi ng/ reproduction of "the data on the track
forned in the above-nenti oned manner. Her ei n,
structure of the hol ogram recording medi um HM
lnveB%é&“v aPfe present embodiment will be described with
gfere ce to S8 GLoss
s t

¢ ohcnlfs fadnrBrsapagrannd ?Eguﬁﬁvsgr% hologram
recor CO%S#% lgﬁga%gbﬁ% nFIrS&mdgglcg%lgkeg%%%P h%f the

repro 1 on apparatus o IS case

a plies a laser light for recordlng t he
preséﬁﬁoagggkﬁéggd on the interference pattern and a

Iaser light for controlling recording/reproduction
positions for perform ng the recordi ng/reproduction

DESCQEP&?@Ehékogﬁ@”@@b%ﬁﬁgkﬁﬁEN%@@EM&N%@CK'ng servo or

Hereinafter, a description will be prov1ded 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 reéording medium

Fig. 1 is a block diagram of an infernal 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 fuhction of_recording data on a hologram
recording medium HM and alsc a réproduction function. From
this viewpoint, the drive apparatus according to the
embodiment shown in Fig. 1 wili be hereinafter.referred to
as recording and reproduction apparatus.

First, acéording to the present embodiment, as a
holecgram recording and reproductioh 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



As w |l be also described, to be specific, for
exanple, a first laser 1 for outputting a violet-blue
| aser |ight having a wavel ength of about 405 nmis
used as a laser light source for the
recordi ng/ reproduction of the hologram Al so, for
exanpl e, a second |aser 12 for outputting a red |aser
i ght having a wavel ength of about 650 nmis used as
a laser light source for the above-nentioned
osi tiagnal ral car
hologgﬁ:am reco|1_:d9L% m%dlﬁléncgrl\qdlsﬁg %caEy%r %%%ﬁ\%’qc\grrmnga $oPxicn

is lr%% Qrdi-ng/ %ﬁ%&o@ﬂgs' orij]%f hielhe helegr amyis RerhoMRAE S on

a positional contr I nformation recording |ayer

an l%%e@%b%%n@@db%§%ekﬂfQHm@éfE%r&PHa%%er@@%kﬁh%@a| Alsc, at

control based on a concave and convex cross sectional

the %tlfnlé(:fotfr .ece%fro@lu%'ﬁk:l%hr atee 36 1@ grefd %Uo@fdilfngl MedB)um HM
shown in t drawi ng and the |ike are recorded are

is isepanately whermad riuF trie Jeoliagmamtioe eerdiing amedi um HM

used in the present enbodi nent. The cross
reprogeictadal 1sthucidr ehef Hdedregramheeetrydiprg fedi uhe
HM wi || be specifically exam ned. As shown in

reprbd@ctionon it heehakegrarhngecatdi.ng medi um HM from an
upper layer in order, an anti reflection film30, a
conethliayees&], thhehpéogrdinngekayding2mpedipef Héctinofhe
film33, an internediate | ayer 34, the reflection
drawfingmh35, aand schehsplesticdtse-36 kar shfegrated and theThe
anti reflection film30 is formed by applying AR
recofAiniy Ref eepironicédan mipravd thiss SAoMindti & Sof 1
preventing unwanted |ight reflectlon I n_addition,
perfol@sc HeEOTI0aPSr aBE |r§pc,r<§>f¢¢l§§éd> ﬂ@rtaePéfnﬁloéatamg and
pl astic substrate, gl ass pl at.e, or the like and is
drivapgyited 2P IFest é@m@%rwefﬂ%&“u Hy 1ayer 32.

As will be described below in detail, a track pomposed
of a pit string is formed in a spiral manner or a concentric
manner on the hologram recording medium EM of this case, and
the recording and reproducticn apparatus according to the
first embodiment is*operatéd so as to 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. 2.

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

First, on the premise, the recording and reproduction



As a material of the recording |ayer 32, for exanple,

phot o polyner is selected. As described above, by

using the first laser 1 shown in Fig. 1 as the |ight

source, the recording/reproduction of the hol ogram

based on the violet-blue laser light is performed.

"Al'so, the reflection film33 is provided so as to

return to the recording and reproducti on apparat us

side as the reflection light and the reproduction

light in accordance wth the hol ogramrecaorded.an. th
=PPaFaEhFdPhg hager 235 FRER e VorErares Fi JREBadad n £oT

the violet-blue laser light is applied at the ti f
recoHEnFe padlet AR TR Sl TS T8 TRl “LhE Peflt on 7

film 35 ar rQvi f a_r rdi.nglr t.i.an
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i
ramin e recorging is formed in a

holoﬁg%ﬁaglgﬁgn%ﬁeo&r%cklgt%%@§§%brE%r@@ng%rtﬂé“ﬂﬂy%).

ogram reecordi ng nedi um HM according to the present
eqbogdi ente 28sthiisstrasky, acbrpekspaddress reeoedangle,

‘track) based on a pit string where at | east address
a fik@%oiﬁgbkom iFs rr ee@ped ing RorARdet-blue laser light
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 650 nm is used as a laser
light source for the above-mentioned positional contrel.

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

The cross sectional structure of the hologram recording
medium HM will be specifiéally examined.

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

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



It should be noted that a detail of the track forned
~on the hol ogram recordi ng nedi um HM according to the
present enbodi nent will be descri bed. On a
surface (front surface) on which the above-nenti oned
track is formed on the substrate 36, the reflection
film35 is forned, for e ?nple, t hrough spattering,
vapor deposition, or the T'ike. The internediate |ayer
34 formed between the reflection film35 and the
reflection film 33 described ahov |s

: mad
covegy JAYPE, SoF ARCadRESIVE War el Such as® f%%?%ﬁon film 33,
. in,. d t f
en 153%?%%9%—?@% PR adr "BEoa Rl OB CALEly Oy Far mErHe T2

I by way of the red | aser I|ight
Subs §?%8 ? aggcona81 aser 12 as the light source, the

rfﬁ%'fE %#ﬁﬁ%cﬁf8ﬂ'§l agh £96f6§$é805goﬁ #Hh 5ar

concave and convex Ccross section ape

Ant&oﬁekmgcggghS'QBleﬁgnﬁﬁglha§ Br evihded onThat Jrevehi-amy

l'aser |ight should transm.t

unwaﬁgéaugPgﬁgerégﬁéﬁﬁﬁbﬁn firthmy33:whibeh iksef eoRRd arvanr 31

upper later than the reflection film 35 On the

is cBhpeL=hand, @értagahﬁﬁb$cbl9@a%th@‘%&bs&&%te, a glass
violet-blue laser |light should be reflected so that

platkheorl8nkept pdughtions! bghtidadaceer gancecnitly the
hol ogram recorded on the recording layer 32 is
recck@titgnedyas she reflection light to the recording and
reproducti on apparatus side. Fromthis
viewpahateride ¢8fteet renotdiny3Baferndd, béoweenatpée,
recording |layer 32 and the reflection film35 on
photwhpohyhhe peskeilenakdcontsoleisnirdbral edwvies Racorrded the
is configured to have a wavel ength sel ectivity of
firstelbeeti hgshhenviiol ELchl dealsasde Light Eomrcexarmbice,
havi ng a wavel ength of about 405 nm for the
recoréécggrﬁgtpdpfs‘@élgélt PénthE TR HEPBYPafesh@ofthe violet-
transmtting the red laser light for the positional-
bluecéﬁﬁ?éll€gbg eRaRBréCTR&G - ng a wavel ength of about

650 nn. . ‘
Also?jthe reflection f£ilm 33 1is provided so as to

return to the recording and reproduction 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 viclet-blue laser
light is applied at the time of the reproductién.

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

On the substrate 36} a track for guiding the
recording/reproduction position of the hologram in the

recording layer 32 is formed in a spiral manner or a



Wth the reflection film 33 having such a wavel ength
selectivity, at the tinme of the
recordi ng/ reproduction, the red |aser |ight
appropriately reaches the reflection film35, the
reflection light information for the positiona
control is appropriatelyqdetected on the recording
and reproduction apparatus side, and al so the
reproductlon Ilght of the hologran1recorded on the

Ldi t el
el R ST e el
accor OU|d bet%%tgg dﬁﬂﬂ% %rs%%Othrogk%?ﬁiWlsgrack

8 Fenti on ana I"on, e reflect|

addr% <A % %%@lwg t&rta*& concaye o%nda BV e 01 %S%h%%g Bely

I'n accordance Mﬁth the surface shape "of the

1eas%ug%%@ts% %fo%a't%%t ed on. e dower dayess thereof,
e track is formed. In this sense, the

refl eqbhon Eélﬂbéédlﬁhaksg netannedrt enasctbagk rormed on
formation | ayer. Herein, as descri bed above, an

the %%@%@mr eeehtng dt h@@itﬁpm@@%@@c&fd@lgpltto Sthd REre@®nt
whi ch address information is recorded is forned the

embotifackf @rmat ben deayeriagnct i oni ng as the reflection
film 35. In the case of the present exanpl e,

the Zaddressé ifdonatedriiyckhecaddhésh thtorbatien

recorded on this address recording track refers, for
mentéxappl erati@ ds ddadress cmitihe: afukes tureade t3&r, nmthed

sector. That is, in the hologramrecordi ng nedi um HM
reflefttihe présedt eéwardplraed hd o acdanips edi vibdedidmto a

plurality of sectors. Each sector stores track nunber
spatiafrongat vepoirndiepatsiiig ot cac Khsuitidie whdhe tingermediate

sector exists and sector nunber information of the
layegeétflofoayeﬁh@eﬁ@@ﬁ&sthenﬁr@rfdﬁqtd@n film 3&s agdl the

anpl e, in each sector, the track nunber infornation

reflr%@tépar Ealrf 6 eeanpli®cchEhoves Péadidng pdsitt iSgrmple, of

Then, the sector nunber information is stored at. a
an aBB@?ﬂVGan‘EiIeF&\ﬁI IngUte a5 88 Wunber i nf or mation in

each sector.
Herefn, as is understood from the above-mentioned

explanation, in order to appropriately perform the
positional éontrol 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
coﬁvex cross sectional shape for the positional conﬁrol is
provided. That is, from this viewpoint, the red laser light
should transmit through the reflection film 33 which is
formed on an upper later than the reflection film 35.

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

violet-blue laser light should be reflected soc that the



VWhile referring back to Fig. 1, the interna
configuration of the recording and reproduction
apparatus will be descri bed. In Fig. 1, in the
recordi ng and reproduction apparatus, a nedi um
‘hol di ng section (not shown) configured to hold the
15 hol ogram recordi ng megibum HM is provided. Wien the
hol ogram recordi ng nediumHM is mounted in the
recordi ng and reproduction apparatus, the nedi um

AT R L T SRR S EL
8. Int rd t

on td 582% F8lorarng Rediidm -Te e '#2?2%"? %% f—f°€12n.

lighltstI '?g%%rgﬁkghggﬁ &% odhb%ﬁ% u%#%%f&%%g'éfﬁé

t source to per

f?&% ﬂgéf\?g&?gg%tontﬁé ﬂeb%egﬁam Pa9R: 33 formdhe

i rst aser osed, for exanple, of a laser

betwgbﬁd%h@r9$b9§g1Wbtha%%reébe%%@ltm%SQ%ﬁﬁ%kil%&gﬁ%im 35 on
descri bed above, 'the wavel ength of the laser light is

| whicB€thas @QQHEOﬁQ@ REn tHen el Raliralt ithe ilsaseicdddght is
usi ng F first laser 1 as the light source is

confhgheetedot aaas hi helvelasern isghtectivityThe fidfitecting
| aser light applied fromthe first laser 1 enters a

the shotkerb2uepesiiglagtitcl(@simeopeiat,i orsiofy the
shutter 2 is controlled by a control section 25 which

wavelehbthecdesbbuhed OBehaw, fand tiee riemoirdemy Aregirtodust ion
interrupted/transmtted. The first |aser |ight

of theahbhegshut ted 2fi $rguisded thioda tGal wanb l@serorl ighas for
shown in the drawi ng. The Galvano mirror 3 is

the previdedaf.ocongabilzilfgra egengdld, edavirge astvglyiellienidgid of
function.

about ©50 nm).

With the reflection film 33 having such a wavelength
selectivity, at the time of the recording/reproduction, the
red laser 1light appropriately reaches the reflection film 35,
the reflection light information for the positicnal control
is appropriately detected on the recording and reproduction
apparatus side, and also the reproduction light of the
hclogram recorded on the recording layer 32 can be
appropriately detected by the recording and reproduction
apparatus.

It should be noted that as is understood from the
above-mentioned explanation,'the reflection film 35 is

provided with the concave and convex cross section shape in

accordance with the surface shape of the substrate 36



Herein, the recording and reproduction apparatus
according to the present enbodinent is configured to-
16 irradiate the hol ogramrecordi ng medium HMto be

rotated and driven with the signal light and the
reference light to performthe recording of the
hol ogram At this {jme, in order to record the

hol ogram as an interference pattern of the signa
light and the reference light, it takes a response

loca%%geogftggg%%%%%{sgggrn%hggggk ignﬁg%h%e%?%?kngsl§%§&ed.

gason, In"fhe sSystem

In tﬁ%%f oLaing Lhe &gkﬁgicglﬁgﬁﬁ]eg%gait g Wit aé_rs%seg%rtrgdt he as

ofogram f ecordi ng me e irradiation

tracQo§EEﬁgg-8g &Q9e§[gnal light and the reference |ight
I's pauseé at a“certain position on the hol ogram

rgcor di ng §E§é§8}fﬁgéoéb§v§§r£§iQd@ﬁéé@drgéokﬁﬂﬁ% apdck
thus the ?aser beam s scanned. To be specific, by

comp§BBRYLRY 2R  enktling angdkeieh tharkaserneamaatica is
speed in synchronization with the rotati on speed of

recotBedhekoghamspeeardichg credouimbiont hayeet atinet ispded as
of the spindle notor 18), the irradiation spot of the

the sk@nakthbghtiand3the reference light remains at the
certain position on the hol ogram recordi ng nedi um HM

for the cestabh peei pdesénti apanple, thhe"&atlvans”

mrror 3 changes the enmtting angle of the reflection
indibbhghtl bff the kndirdest ihifghthasnonheeclbagidsdofont Rdis

control of the control section 25. The |i ght
addrenmbt tedottonpt heaGhl vafersi r for 3xpgphef| &6t @8 Bylcgess

mrror 4 and guided to an SLM (spatial [ight
unitﬁndﬁ|atprpd§termined sectoer. hat is, in the hologram
recording medium HM of the present example, the track is
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 information.

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



17 The SLM 5 applies, for exanple, a spatia

light intensity nodulation for a spatial 1ight

nodul ation on the incident light. In this case, the

SLM5 is of a reflection type and, for exanple, a

spatial |ight nodul ator such as a DVMD (Digital

M crom rror Device: regi?gered trademark) or a

reflective liquid crystal panel is adopted. The SLM 5

applies the spatial light intensity nodulation in

units_of pixxel on the inci.dent |i.ght. b ngi t

 noLofPghy =PrpBrar ey 85 e T ed gtV SR ondiy et Hdlbgran

recofRiHbAhEAT LA BIPILS (B0.,108 03S\h0leR0Hi¥E 2ana
suppFi e rom-a recordi ng nodulation sectiaon shown

reprégg%?gﬁﬁagﬁ%ggFtus tﬁéhgfﬁﬁ%ﬂ{%bﬁ@i%%d%@@ﬂfyﬁ holds the

orms t ive control wth respect to

holo???mskykgrhgn eperate e <8 grakd ikght-.and dhend driven
eference [ight at the tinme of the recording and to

py =98perate apky-the. reference Jighiyialy thel e Rfuddien
repr oducti on. To be precise, at the tine of the

appak8EQLdi Re hBeoHREAr dieRe ravedy atddanms st iten bk rotated
generates a drive signal, for exanple, so that pixels

and HPRidchredeternunedear @a thnehedilagea cembitalusiard tofe

the SLM5 (signal light area) have OV OFF patterns in
firsactesdanteaw thet hegstppbueder ecopdinigraat a, pi xel s

in a predetermned range on the outer circunference
recostddeggtebhedscgnah bifght halear@reipenesd to as

reference |light are) have predeterm ned OV CFF

pEit¢ ef hsst ahals¢hel of heropprekd, aferagkalpke,and a laser

supplies this drive signal
diode provided with an external rescnator, and as described
above, the wavelength of the laser light is set as about 405
nm. Hereinafter, the laser light using the first laser 1 as
the light source is referred to as first laser light.

The first laser light applied from the first laser 1
enters a shutter 2. Opening and closing 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 Galvanoc .
mirror 3 is'provided for realizing a so~called image
stabilizing function.

Herein, the recording and reproduction apparatus

according to the present embodiment is configured to



18 to the SLM 5. As the spatial light intensity
nodul ation is perforned by the SLM5 on the basis of
the drive signal, the signal light and the reference
i ght are generated. Al so, at the tinme of the
reproduction, the recordi ng nodul ati on section 16
generates a drive signal .so that the pixels in the
reference |ight area havé 't he above-nenti oned
predeterm ned OV OFF patterns and the other pixels

] are all OFF to drive and control the SLM 5t o re
lrra&éﬁgﬁattaeomoéotgﬁ@n} EESPEEEY PR hl '\EA éﬁa @Sﬁ
at .t he t| t he .recor

derF&caﬁa%hghﬁo&aﬁgﬁl 15l A &ﬁ fé 2 2egsdfnce dight to

e _ON OFF patterns LN i gnal Ilght area in
perfgrrgldéc eﬁggdumgt S fgft i nr%ll?tlo gccglr di ng data, and thus

the §§993Li$%9h53 828%En%et?8c89gV§hQ§HEi8§§9mdanahn

préedéetermned uni'ts o recor ata
integ%g%%ﬂk'a?g¥t%%%¢%%t%%e @G?%Iﬁhﬁi nQP%%Q'?%féﬂE%ce
_ ata reco i's sequenti y ca d out on the
1ignio! qgr aaxeecar dery %o‘iﬁ%@:‘ M tr%c%frdlcﬂ $ABrial in
page (units of stored in the signal light).

the TBeokhght; taywhi o the spatial light nodulation is
applied by the SLM5 transmts through a pol ari zation

beam spltiessbnandnt bR epkees dodi phrebemiThgr @he?.
The dichroic mrror 7 is configured to transmt the

rotatibat rkasedihigghti tand osgfdcactt ca thec td doaser rdaghtdifay

i ght using the second |aser 12 as the |ight source).
medibkar HMhi sheeaseadithd ol etsiltdser ofi ghte tsigms® titighg: and

t hrough the 19
the reference light is paused at a certain position on the
hologram recording ﬁedium HM for a certain period of time,
and thus the laser beam is 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 rotaticn 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 period of time.

The Galvano mirror 3 changes the emitting angle c¢f the
reflection light of the incident light on the basis cf the
control of the control section 25.

The light emitted from the Galvano mirror 3 is

reflected by a mirror 4 and guided tec an SLM (spatial Llight

modulator) 5.



pol ari zation beamsplitter 6 transmts through the
dichroic mirror 7 and is reflected by a mrror 8 as
shown in the drawi ng. The hol ogram recordi ng nedi um
HMis irradiated with the first laser light via an
objective lens 10 held by a biaxial nechanism 11
after travelling via a 1/44 wavel ength plate 9.

The bi axi al nechani sm 11 hol ds the objective | ens 10
so as to be displaced in a direction to be close to

or, a fromthe hol ggram_recordi ng_nmedi.um HM (f ocus
oFPBce ns AR SePadrts . GFPOELFon SoPBend ol agrim
.- recordin i.um di recti.o rit Q tq the
intchSIT PR TRt o AL TEE oD MO SA {dE on ene
o bi,axi al hani. | S OV i .
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cypedhhEet 0B 230 LT 20RO TOCNMGANE such a5 2
pMD e EkRa1t be chekaghaym r[%%ﬁrcc&:ngféq:ﬂ‘.@ﬂ@?e'ﬂ\Aﬂfademark)_ or a
irradiated with the first laser Tight travelling via
r1khe i SEM13 gl ot e aheveWmii anedidmney. via the
e objéCtivequns 18% Dependi ng of the spatial |ight
noglell atiiop pepieesednby sga@iaul\ﬂlaghth@nﬁie@@mtyl i ght
and the reference light based on the first | aser
modullb@htnace generaiddpiard tdiertdforieciatertthel dghte of
the recording, the hologramrecording mediumHM i s
chanbtinhgdicated iwhith inhersiignalby itgle @asbadtel veefiartencei ty
light. In this way, the hol ogramrecordi ng nedi um HM
medullatipnadilatredtw i tthe disgnal df ghtdrang: tshieyreelf evgnelel ed
light, and thus the 20 diffraction grating
from( hokegran nhagedudm tilve: istwrifar difcshpatt e Wie theseing.
lights is formed on the recording |ayer 32 to perform
tHee deeaoretoe dinpgulationpssetisn thererderafs fthe drive
reproduction, only the reference |light is generated
contpglt HatBLKESPeskd thé ol Bdt am bt & diTRg redidurdi H4Wa s
irradiated with the reference |ight travelling via

lighthanghblie- KEALFEREE dptdidaldpdtte HiMeactorddn de S ih-ng
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and Lo PRESt ot BReHOE TS Gt A P e At 1 e 38 the
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rePTpHECEERBr ded hol ogram The reproduction |i ght

ined in. thi ,
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appar a I'de’ aS there tion

reco%ﬁ/ﬁhsc}ngaﬂ+%itﬁ%3%eg:tt itol?le lrﬁo:gge;]}{eq:'gi{e%c Qr q:{ﬂ%hémﬂgﬂ{gl ;

€ reproduction I's set as the

for ?g%ﬁéh@, lsggle%lﬁ\g %itxl%?.sogjneg ip‘ﬁ:eede%%srm]i%éf'%rea

cted rror via‘the 1/4 wavel ength
inc1Bh2hg 8 cAhteh1t hab:e Hie diePraaduc] i on ddaht fiansivds)
through the dichroic mrror 7 and enters the
have POk abFEabLeRREAM $PlaiddBldefhice with the supplied
recording data, pixels'r 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



In the polarization beamsplitter 6, the incident
reproduction light is reflected. The reflection |ight
fromthe polarization beamsplitter 6 enters an i mage
sensor 15 as shown in the draw ng. The i mage :
sensor 15 is conposed, for exanple, of a CCD (Charge
Coupl ed Device) sensor, agCM3S (Conpl ementary Metal

- 21 xide Sen1conductor) sensor, or the like. The '
I mge sensor 15 receives the reproductlon l'i ght

o SR, R I D {1
perfE%%Ead%gI%%% F&h$h'ﬂt%h%”bﬁgﬁ%t LIC gaﬁhvgosqghgun the

e t hus obtaine |nage si gnal

51gn5§f%ggh% the 0 "%Eegghéepﬁﬁ %Enagéogbﬁ%Qa%%dthe

I'i ght at the tine e recording (in other

W@igé ébet££”£fﬁgp§§t€ﬁ@ QEpEBQu&tgaﬁ) tﬂgakebgrdahg

|nage signal detected by the imge sensor 15 in this

modua@¥ibs cempanabhe b@n@rb%@@ si grakeokitha1datathat the
recorded on the hologram recordi ng nmedi um HV

pixefar igaehevakierehcthe ighxekredi hagk the Sbve-whinehoned
is included in the i nage signal detected by the inage

preds€Bsaindd, OA/datrapkepeeddchingn thecbichrrlpipenfsorme all
the "0"/"1" data identification, and when occasi on

OrrF dendmdse the demmdulathenSpMoGessi ngeabbivhgenecerdednly

: nodul ati on code and the |like, to reproduce the

the referdnng datat. Al'so, in this recording and
reproduction apparatus shown in Fig. 1, regarding the
recosdongd rieproduedi bhabf at hehhot byeanf opeearpenrding,
carried out by using the first laser light as

the deseriibed abdwvéatapnogeictalbnsysdt ém PpeprEeiddée Penerate
performng a control on the recording/reproduction

ON/OEESPﬁtéﬁrn$olBet§9e§F9Pé1 ﬂﬁéhépﬁﬁééll§y§F@ﬁ%@$rmln6d

nposed of the second | aser a polarlzatlon beam
unltgppﬁtﬂ@?utsregﬁad&nﬁhéﬁéade@@@t6PUf4t§ﬁo®ﬁ9Pﬁ 1t feobts

storgﬁgm%hg above-mentioned data in predetermined units of
the recording data are seguentially generated. With this
configuration, the data recording is sequentially carried
out on the hologram recording medium HM in units of 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 mirror 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 scurce}. For this

reason, the first laser light transmitting through the



22 The second laser 12 is configured to apply a
| aser |ight having.a wavel ength different fromthe
first laser light. To be specific, the second | aser
12 outputs the above-nentioned red |aser |ight having
a wavel ength of about 650 nm It shoul d be
noted that a wavel ength gdifference between the first
| aser 1 and the second laser 12 in this case is about
250 nm Wth the provision of such a sufficient -
wavel ength difference he | aser, light using,the. .
pola Sttt dees 195 Lot bRt PrER eEbraehrEShothadtshepic
. light asi cal has .al nost_ng_sensi tivi i t
mirzob S dad it hetVRthra: kg fayoro 35 b rne Halloptarts
recor din ' . Af t  ransai tti ng.t he
arant B bot A1 Bt 19k Bebnsepri frefeas PR AT LE SErPiaLen

ot . .
w1thk%ﬁgﬂff¥%£tfgs££°ﬂ1ggg gfgggg 5egsat}3el§e5§fh@caggd by

he dichrorc mr gurded to the mrror 8

a bie\%%ﬁlt @@héﬂﬁi%gr?m Lecordi ngoedi gy FMLi s hyraghabedngth

! e seco aser light thus guided to the mrror
piatd side following the path simlar to the case of the
above-nentioned first laser |ight.

The biaxial mechanism 11 holds the cbjective lens 10 so
‘as to be displaced in a directioﬁ Lo be close to or away
from‘the hologram iecording medium EM (focus direction) and
a radius direction of the heologram recording medium HM
(direétion orthogenal to the focus direction: tracking
direction). In addition, the biaxial mechanism 11 is
prbvided with a focus coil for driving the objective lens 10
in the focus direction and a tracking coil for driving the
objectivé lens 10 in the tracking direction.

Herein, the hologram recording medium HM is irradiated
with the first laser light travelling via the SLM 5 in the
above-mentioned manner via the cbjective iens 10. Depending
of the spatial light modulatidn performed by the SLM 5, the
signal light and the reference 1ight based on the first
riaser iight are generated, and therefore, at the time of the
recording, the hologram récording 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



It should be noted that as is understood fromthis

vi ewpoi nt, the dichroic mrror V has a function of
irradi ati ng the hol ogram recordi ng nmedi um HM whi | e
the optical axis of the first laser light and the
optical axis of the.second |aser |light are matched
with each other. As descgjbed above in Fig. 2, in the
hol ogram recording 23 nmedium HM the thus applied
second laser light transmts through the reflection

,_film 33 d i I d h fl [ [
ascofSL 3R 800,12 SLLostedbyothen el ) gh, LD ghce
oaceb 08 8T LBELLODS LG 4ol ingn D cconeake 209, oyer 22

Shape string) o
reftlection fi i.S st hus obt ai ned. Al'so, the
to p?%&?é@t#g% %?E%l§gfgﬁggﬂg'reflection film35 enters

the di chraie, “%L?QYOE ﬁ%éﬁ f@}%i£éfd§§ti@nt hgneasenaf the

above- nenti one irst [aser 1ight via the objective

refe @Hﬁelg"ﬁgthg ééﬂe?@¥@ﬁeﬁgthhglghﬁ 9,- snbhend WAbgram
. In tﬁ% ichroic mrror 7, the reflection |ight

recob-89a50hag; thepmesand haser tbiught thethected cfamet ha ght
hol ogram recording mediumHM is reflected, and this

traveel 86t +08 thehhbbseghidedohedt Betpekar ipzathi.on leam
splitter 13 side. In the polarization beamsplitter

accotdantbewiehl egti orrkidghtibnoprt haehabagrasmr ecacdidigg
mediumHM is reflected, and this reflection light is
medigui HEdwt 6ht beephetferdetectiantit4 shdediffraction light
(reproduction light) is obtained in accordance with the
recorded hologram. The reproduction light obtained in this
way 1s set to be returned tc the apparatus side as the
reflection light from the reflection film 33 of the hologram
recording mediﬁm 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 inciden£
reproduction'light is reflectea. The reflecticon light from
the polarization beam splitter © entersran image sensor 15
as shown in the drawing.

The image sensor 15 1s composed, for example, of a CCD

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



The photo detector 14 is provided with a plurality of
light receiving elenents and configured to receive
‘the reflection light fromthe thus gui ded hol ogram
recording medium HMto be converted into an electric
sighal and to supply the electric signal to a matrix
circuit 22. The matrix circuit 22 is provided
with a matrix conmputation and anplification circuit
and the like with respect to the output signals from

~_ the plurality of 24 |
Oxi Af LSERL BRVHHEE1 hESHRBFO (8t ePortEa ahdccoRPPGuPsdso”
15 r%% Eé‘%fﬁég P85 Qéﬁiﬁéﬁétmﬁé@?é%i?%%%&%%@ve-
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mrecor |ng nme UW]H a rep

convgrgnathF}eﬁgggacgggﬂ %%5?% ?gngh ggec@rﬁﬁagﬁpﬂgl.to

error Si he servo con

obta?ﬁeagefgégéegﬁgn the EQB%OQBQEHQQdSh%BQE BEgnal

ut put matrix circuit 22 is supplied to an

reflééggeﬁﬁedebe?bnﬁndaﬂg gh@%%raeﬁ%ea&u@a €l €Ukt s23nalln
Ition, the focus error signal FE and the tracking

llgh@régrtﬁégﬂ§heTgfa&ﬁe3%@@bk@ano anseruerCivbedist, 2#e
Al'so, in the case of the present exanple, the

oN/obFagktngrer bor takgnabntlk gerenat ed,i phkhemagkr istgnal
circuit 22 is also supplied to the control section

detedbed by tHbeimddeessndetedti an ahdsclagk igemengtirable to
circuit 23 detects the address information on the
a rebasksgnhltbe thprdduet irenosidgdabnREhantiodlosiaaperkicomsiing

a clock generation operation.
medium HM.

For each value of the pixel unit of the SIM 5 which is
included in the image signal detected by the image sensor 15,
A data reproduction section 17 performs the "0"/"1" data
identification, and when occcasion demands, the demodulation
processing of the recorded modulation code and the like, to
" reproduce the recording data.

Aléo, in this recording and reproduction apparatus
shown in Fig. 1, regarding the recording/reproduction of the
hologram operation 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 pblarization beam splitter 13, and a photo

detector 14 shown in the drawing.



For the detection (reproduction) of the address

i nformation, the track nunber information and the

sect or number information descri bed above are

det ect ed. Al so, for the clock generation

operation, a PLL processing based on the reproduction

signal RF is perforned ?5 to carry out an operation

of generating a reproduction clock. . The address

i nformati on detected (reproduced) by the address

detection and cl oc eneration_ cir lied
drbrdegeire Ros-
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650 ?@%ogran1recording medium HM, for exanple, a CAV
nstant Angul ar Vel ocity) systemor a CLV (Constant

LipegroYehoskt Yot systenti g adoptedgth diffE@ence between
confirmation, in a case where the gLV systemis

the 2deRtedssthe1Sphadh@eCRIdRld Qlaset 11219 d MHitss ddhee is
i nformati on on the reproduction clock output by the
zbouaddressmdet @6 thomrhanegrelvack cgerer atictn CisiuAfiicizhtas
- .rotation control information and perforns the
wavellehathodicoatreakbepf thie 1spiendlld ghat ars ity shet hatcand

cycle of the reproduction clock is set as a
lasepr edeter mheedifjhxedcoyelee.(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 secbnd'
laser 12 is reflected by the dichroic mirrer 7 and guided to
the mirror 8 side. The hologram recérding 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 a2 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



A slide nechanism 20 holds an optical unit UNin the
drawing in a tracking direction (a radiumdirection
of the hol ogramrecordi ng mediumHV) so as to be
slidably noved. In this case, the first laser 1, the
shutter 2, the Galvano mrror 3, the mrror 4, the
SLM 5, the polarization E%an1 26 splitter 6, the
dichroic mrror 7, the mirror 8, the 1/4 wavel ength
plate 9, the objective lens 10, the biaxial nechani sm

.11, the second | aser, .12, the pol.arizati,on beam :
med i BH Mot 1Es Lo e SEROLEHSCOLET 245 arld dhire GirgE s
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£11mdBiviiRg £05Cc 8ot itag above- menti oned notor. On
the basis of the focus error signal FE and the

txagki ngher of1skgnsh TEghromrbRecnBt rExX16kEEUAt £22m 35
the servo circuit 24 generat es varl ous servo si gnal S

ente®k tOEUSI chi-agki AGrrand 7slsachiia e her Mt ke eSeae of the
oper ati ons. That is, a focus servo signal and a

abovEFaekitAgnser ¥o rsitgnalscar @ igenerdtzed hien cageardarcéens 10
with the focus error signal FE and the tracking error

— tlsé ghal WhvébebetSupphteddas> dihevenisigmal%. for the
bi axi al mechanism 11 (a focus drive signal and a
tTackhagdilchveisighakdr Thushet heffoectisopoillighnd t he
tracking coil of the biaxial mechanismare driven and
regacdangolthed serothle 1basirs 1ofghtthe edrlievd esli dralrs tig hologram
accordance with the respective servo signals. Wth
recorfiisgcontiigoy MY o8, rgitlegdkidng aser b lsoas fdrgtd onodgght
- servo loo
is guided to %he polarization beam splitter 13 side. 1In 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 IM to be converted into an electric signal and to
supply the electric signal to a matrix circuit 22.
The matrix circuit 22 is provided with a matrix

computation and amplification circuit and the like with

respect to the output signals from the plurality of light



27 are fornmed by the photo detector 14, the matrix
circuit 22, the servo circuit 24, and the biaxia
nmechani sm 11. Al so, the servo circuit 24 sets
the tracking servo | oop OFF in accordance with an
instruction fromthe control section 25 and outputs a

junmp pul se as the tracki drive signal to thereby
execute the track junp operation. It should be
noted that the track junp operation according to the

resent _enbodi ment wi,l | be descri be el ow. I.n
recedydrg 6ACTERESS &R [P 254 1o SRy GHtRes e 1t and
sl ide chani sm 20 by usi.ng.the slide _drive sectiaon, .
conf35U5R0[ FE GAGFE=6F A oPed o POP i gar UBra fod s o ron
| ower component of the tracking error signal TE, a
procgggﬁngperation control fromthe control section 25,
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mediﬁﬁnﬁﬁokas§%%588u%§ion signhie rahovedmentigoned error

servo-rel at vari ous operations are controlled, for

sign&Xappl eg By theneorthol: $86Hi0n 125 eerpased 16fked for the
-mcro conmputer including a CPU (Central Processing

servdnkbht ra 1ROM:( Bead r@tkys .Menory), a RAM (Random Access
Menory) and the |ike. The control section 25

exes Ut esraduovesal igaatrrk eutphe reenr dhegmandix

reproduction apparatus by executing, for exanple, the
circhspeet ivescppputkat iten apr aces isrgsicard tdant rsold clock
generation circuit 23. In addition, the focus error signal
FE and the tracking.error signal TE are sﬁpplied-to a Servo
circuit 24.

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 25.

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

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

Also, for the clock generation operation, a PLL

processing based on the reproduction signal RF is performed



28 processings on the basis of a programstored in a
predeterm ned nenory such as the ROM For
exanpl e, the control. section 25 controls the
above-nenti oned servo-rel ated operations to performa
control on the recording/reproduction position of the
hol ogram To be pregise, in accordance with a
state where reproduction of certain data recorded on
t he hol ogram recordi ng nmedi um HM shoul d be perforned,
first, a seek operation control .t.0 a target address
to cRErHebhbr HASPRIAC IS, Ry ARG o 4 HeTr LR o ap CLock-
the seryo circuit 24,.an acces p '
RcRecki TR L e s U ST e
above-pentione X t the _tine.of ,th
addr?%ﬁr%%ﬁ% %%ﬁno???hgigggab%ﬁgfgg%éﬁ)C?E%@%geagogsthe

supp29£89£§n£§§28§ﬁ£lerggEEﬂFFB%5the15e388§998nL!nghough a

ased on rst | aser t shoul d be applied. For
repr&géﬁtéﬁﬁéﬁni%aﬁﬂéh@r%hﬂﬁgoﬁstBﬁi&%@ﬁ?dgﬁE'@@ock

together wt e above-nenti oned seek operation, the

infofhb¥eoR0ontr ohppPerat kenNaAnchbheaBth5cterkegpendhag to
the previously explained reproduction tinme is

resp€Xecited:bYyibhe recordi ng nodul ation section 16 so
that the reference light is generated in the SLM 5.

Al s&iddre examptel ¢hreutased whereotthe datacasitn be
recorded at a certain position on-the hol ogram -

cont f8TOos i tige Negi udl EMnoanri 68t r uchi bthisschssyedsta t he
servo circuit 24 to execute the access operation to

rotathent angetoaddyessn andthksepandilastptcti @A i($hiessued
to the recordi ng nodul ati on

rotation control c¢f the hologram recording medium 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 19 inputs the
information on the reproduction clock output by the address
detection and clock generation circuit 23 as rotation
coﬁtrol 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 trackiﬁg direction {a radium direction of the
hologram recording medium HM) so as to be slidably moved.

In this case, the first laser 1, the shutter 2, the Galvano

mirror 3, the mirror 4, the SIM 5, the polarizationrbeam



29 section 16 to start the drive control operation on
the SLM5 in accordance with the recording data.
Al so, at the tine of the recording, the
openi ng/ cl osing control on the previously expl ai ned
shutter 2 is perfornmed. Furthernore, in order that
the | aser beam scan is pggforned as an i nage
stabilizer function, the“drive control on the Gal vano
mrror 3 is also perforned. For the control
resgect to the Galvano mrr .. a Co
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I's, the perio uring whi e spot stand

slidétﬁé&ggﬂigﬁezﬁeéisuglro%%e'ae%f ding peLi edtfiem1thgit un
record on 1 hologram), and the shutter 2°is closed

so a8UEbnget Be;aLher Bekkedsn the rakliusheuhdcke Jnoted the
that for confirmation, with the above-nenti oned

holo§@8h! 8bcoddl hAgmkAg uesPeRCt i ve recording period for
the hol ogranms, a period of no beamirradiation is

mepsy ed, s ange Wit hvé hssccoahi gur aki paovpdedent thnaofiotor
formati on of an unwanted reaction part is realized
- for beiwers the sespectivdahdlsogrdns anelcahaedldniet mechanism

hol ogram recording 30
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 thé focus error Signal FE and the
tracking error signal TE from the matrix circuit 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 adre generated in accordance with-the focus error
signal FE and the tracking error signal TE to be supplied as
drive signals for the biaxial mechanism 11 (a focus drive
signal and a tracking drive signal). rThus, the focus coil
and the tracking coil of the biaxial mechanism are driven
and controlled on the basis of the drive sigrals in

accordance with the respective servo signals. With this

configuration, a tracking servo loop and a focus servo loop



medi um HM Also, in particular, in the case of
the present enbodi nent, on the basis of the tracking
error signal TE fromthe matrix circuit 22, the
address information fromthe address detection and
cl ock generation circuit 23, and the like, the
control section 25 perfor a control processing for
realizing the track junp operation according to the
present enbodi ment, which will be described bel ow.
are %gyack jump et hod according to an, enbodi nent
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the hol ogramrecordi ng and reproduction system

signkgt %%:C R sResd O dhe dinsC 115 Set gl dldaelh 3 ow.

Ther ef or e, en the beam spot of "the laser |ight

tfaversesqat he Lraek eppposed ofatRejphb SbkirBEiohn
sone cases, the beam spot traverses the space part

accobang Rar thebetween tt BarRidisierand itine e akde dridee! =1 ow.

is not appropriately detected. In this point, in the

hohogram: i e69r dhagsando circuit 24 slidably drives the
slide mechanism 20 by using the slide drive section 21 on
the basis of a sléd error signal obtaihed as a lower
component 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.

Also, the servo circuit 24 performs a control on the
activation and stop of the spindle mctor 18 bn_the basis of
an instruction from the control section 25.

The above-mentioned servo-related varioué operations
are controlled, for example, by the control section 25
composed of a micro computer including a CPU (Central
Processirig Unit), a ROM (Read Only Memory),-é RAM (Random
Access Memory) and the like.

The control section 25 executes an overall contrcl on

the recording and reproduction apparatus by executing, for

éxample, the respective computation processings and control



31 reproduction system if the track junp operation
simlar to the case of the optical disc in a rel ated
art is perforned as it is, the junp operation to the
target track may not be appropriately carried out. In
vi ew of the above, according to the present
enbodi ment, the follow nggtrack junp nmethod is
proposed. First, for the hol ogram recordi ng
medi um HM not only the address recording track

osed of it strin m on which a DC

h di
procéggEBgSc8ﬁtFhﬁgEgséFo8€efg?ﬁ%ﬁﬁgﬁk%EpﬁgdBlf%aforned
[ . Fi q. h t i | h k
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atera rettron rn the dramng is the radius

mentg'bﬁsat gggvggﬁ%ﬁgt%%ﬂ Qgramer ecar disng redium H, i dihe,,

I'réction, e respective tracks are disposed. In

the ?gngBQSP/EE?I%QBEEQQE %g%g%ﬁbﬁnp?r%@%gﬂ%@og&%ﬂthe

I us rection in the drawing is the line direction

(+4& agk ﬁsgwﬁgépniﬁi EEELEQMhce with ANstheecdyawiag, a
broken Tine represents the address recording track

repr6Qipesed of thetpiih Shiingecanded %0l itthd R ogram
represents the track conposed of the DC group.

recobbishomkdibe Aot edouhat Hhopeednirnednt ifdrst,n za sease

where the track is forned in a spiral manner, it can
operbeibagandedotihato the amwppectddmeds ackspar fomaeke. of That is,
, one continuous trail fromthe viewpoi-nt of the entire
by idbsstngbut instruction to the servo circuit 24, an access
operation to the taréet address 1s executed. Herein,
according to the above-mentioned explanation, at the time of
the‘reproduction of the daté {(hologram} recorded on the
hologram recording medium HM, the reference light based on
the first laser light should be applied. Ffor 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 reproduction
time is executed by the recording modulation section 16 s0
that the reference light is generated in the SILM 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 circuit 24

to execute the access operation to the target address, and

also an instruction is issued to the recording modulation



32 fromthe viewpoint of the radius direction,
simlarly as in the case of the concentric nmanner
formation, it can be regarded that a plurality of
tracks are fornmed. In the case of the spiral manner
formation, the recording start position (rotation
angle) is specified ont address recording track
conposed of the one contihuous trail for the
respective rounds, and "the respective address
tracks" sectioned at a border of
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Furtﬂ%aﬁe§e 1Qr85|ng tharmed betweenythe %%%Begk'ﬁ%rformed

Fress’'recor tracks so as to run side by sid

as thQRa 8 stremtbe vicgweeipt OEh%h@rE%@|@%n@&%@ckhp%he
he address recording track and the auxiliary track

Galvéh% akterpately dispopedformed.According to the
present enbodi nent, on the prenise that the hol ogram

I €O € A ge FReht 4 M@nrwpéatth@ abeveaeahbonedror 3, a
auxi liary track conposed of the DC group is forned is

contusedist hepthaeklyupprdpemati an whicar thed mdutroas angle is
fol | ows. Figs. 4A and 43 are explanatory
cbandeagsanasfob dasagicbichg specifing exghipl efofthichd atsrac beam
junp operation according to the present enbodi nent.
at aFpgedd4Aeshomsdt hecaddiess peedetiemginggl. 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 2, the
shutter 2 is opened during the emitting angile controlling
period (that is, the period during which the spot stand
still on the medium: the recording period for the record on
1 hologram), and the shutter 2 is closed during the other
periods.

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

formation of an unwanted reaction part 1s realized between

the respective holograms recorded on the holeogram recording



track and the auxiliary track disposed in the radius
direction of the hol ogramrecordi ng nmedi um HV
simlarly as in the previously described Fig. 3, and
Fig. 4B shows a waveform of the tracking error signa
TE (traverse signal TRV) which is obtained when the
beam spot is noved in thgoradius direction while the
tracki ng servo is set OFF. Herein, as shown in
Figs. 4A and 4B, a state in which the beamspot is
| ocated on a certain address recording track is set
medig i ne point tl. From t he tlne point ti, the

beam s noved | n_the rad dlrectlo The
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[TraeRbedihpentrhatit akcardaeeeler ahni embonsmeutt)i on f or
novi ng the beam spot in the radius direction is
es f D negdé s accdrdhncef r34 whthabbeestiastroptibe, the
track junp, as the anplitude of the traverse signal
recof®VYngsaeduakptrodorthiownerpphar tilse apcedetiegnitwed he
threshold th and it is detected that the beam spot
presevhchebothmeatxperdrymsr &k exinsioinngchetweon the disc-
adj acent address recording track (traverse across the
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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 composed of the pit string,
in some cases, the beam spot traverses the space part (land
 part) betweén the pits, and the track traverse is not
appropriately detected.

In this peint, in the hologram recording and



Wth the above-nentioned nethod, according to the
present enbodi nent, even in a case where the rotation
speed of the hol ogram recordi ng nedium HM i s sl ow,
the track junp to the adjacent address recording
track (hereinafter, which will also be referred to as
one track junp) can be pﬁ&forned with certainty.
Herein, in the case of the track junp operation
utilizing the above-nentioned auxiliary track, when
this track junp operation is repeatedl erforned
reprPRE CHdREN§¥E thfimbert &ﬁqet rESk OREE 8:1?6 et |Sdﬁ“1tl€yr to
the target track can be per f or with c rtalnt
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of the demanded junps from a destination point of
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recording track. In other words, in a case where the

3 isnhuakeedofist heedemanded junps to the target track is
large, after the junp operation for a rough )
adjgst Beathésapechdi pedhotvheat taekkj Gopmepeiat icbr tgack
perfornmed as a final fine adjustnent processing.

formbiedenn)ayke bnathepihtdigretvwese s nad dreskisr eBor difry
tracks is previously determ ned by the recording

showhormattheTHerefioge, tile lmbvingg distmtdenofin Adeekmvwing
spot used for executing the junp operation for the
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inthe related art. Al'so, as to the trackln
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In the drawing, a broken line represents the address
recording track composed of the ?it string, and a scolid line
represents the track composed of the DC group.

it should be 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 viewpcint of the entire disc, but



36 product. In the recording and reproduction

apparatus according to the present enbodi ment, the

control section 25 previously stores, for exanple,

track nunber and di stance correspondence information

representing a correspondence rel ation between the

nunber of the junp track§2and the distance with

respect to the internal menory such as a ROM

Al so, the servo circuit 24 stores distance and

par anmet er caqrrespondence jinformation representing a
frome SPFeJpEHBEAEE el igieoﬁ 28Ty HHE Troving St 6rs o
: t he beam_spot, the ahove-nentiaqned paramnet.ers for_ the
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rounds, and "the respective address recording tracks"™ are
sectioned at a border of the rotation 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 (auxiliarj track) based
on the DC group is formed so as to run side by side with the
address recording track composed of the pit string.

In this case, 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 bn which the above-
mentioned auxiliary track composed of the DC group is formed
is used, the track jump operation is carried out as fclliows.

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

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



On the basis of the above-nentioned information on
the target noving distance, the servo circuit 24
perfornms the drive control on the tracking coil and
the slide notor while foll ow ng the paraneters
obtai ned formthe di stance and paraneter

correspondence informatigg. Wth this configuration,
“"the rough track junp 37 operation” described above
is executed. - Wth such a rough track junp
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recording track as the destination point is read.
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track nu information) is matched with the track
nyabetnof st henbRROeh FLask, 4hhenhunp, opesakienihswhich

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

From the tiﬁe point tl, the laser beam spot is moved in
the radius direction. The auxiliary track composed of the
DC group is formed so as to run sidg 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
t1, the amplitude of the tracking error signal TE (the
traverse signal TRV) becomes a predetermined threshoid th or
lower. With this configuration, it is 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 point, according te the present
embodiment, after an acceleration instruction for moving the

beam spot in the radius direction is perfeormed in accordance



On the other hand, in a case where the read track
nunber is not matched with the track nunber of the
target track, the nunber of the demanded junps to the
target track is cal cul at ed. Her ei n, dependi ng
on the accuracy of the rough track junp operation,
the nunber of the demanded junps cal cul ated herein
may be relatively large in sone cases. |In the present
exanpl e, when the nunber of the demanded junps to the
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inst@atershnicpg whebhehqwhineh moRerehtt e rowghebmcivot in
junp/the one track junp is executed is set as "n". In

spot

n.

the theicaseaietcthenpreseertr fexanpl.e, when determini ng
whi ch one of the rough track junp/the one track junp
iBiexecni edcothegthaesbol dthei beamgapat!| ytopedat Thatime
is, in a case where the determ nation on the rough

pointr aékajfusp/ the anect padkt) u@p esdpericormedoflor thikee beam
first time since the newtarget track is set and the

spotdeter benatbpprednonhéheoagh aceadk sjdgms/isishe come ciimack rack.
junp is perfornmed again after the rough track junp
opetrlat tlom, alpdrectheeshongdnnpshadedacpPpeésyi hg the
procedure Subsequently, a processing procedure

presppk FBRPHZIAGLY heVERadk juMs SEpératiconhdedOtifd@n speed
above_according to the present enbodiment will be .
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to the adjacent address recording track (hereinafter, which
will also be referred to as one track Jump) can be performed
with certainty.

Herein, iﬁ 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 Jjumps.



Fig. 5 shows a procedure for a processing that should
be executed for realizing the track junp operation
descri bed above, and Fig. 6 shows a procedure for a
processing that 39 should be executed for realizing
the overall track junp operation until the target
track including the abovggnentioned rough track junp
operation is reached. It should be noted that
in Figs. 5 and 6, the procedure for the processing
for . realizing the track ju pper ati on accordigg to
cOreph
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a e tracking coil”in the biaxial mechani sm

a me%ﬂod of pelPRosHPSEAUERE t3heR SHAR. obbBeapriesess stapded
y until the anplitude of the tracking error signa

by tHE HhSmBaYaknt 9cebrhaweESyt kan thike nph@wirows Yhe demanded
determ ned threshold th.
jumps from a destination point of this rough track jump
operation to the target address recording track. 1In other
words, in a case wheré the number of the demanded jumps to
the target track is large, after the-jump operation for a
rough adijustment is performed, the track jﬁmp operation is
performed 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 for
executing the jump operation for the number of the demanded
jumps is information obtained in the related art.

Also, as to the tracking coil of the biaxial mechénism
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, pérameters for
supplying the drive signals for which period of time, at

which level, and the like are somewhat determined for each



Then, as the anplitude of the tracking error signa

TE is equal to or lower than the previously

determ ned threshold th, in step S103, a deceleration
“instruction is performed. To el aborate, an

instruction is issued to the servo circuit 24 so that

the beam spot which is ed in accordance with the
acceleration instruction™'n step 5101 is 40 stopped
as the drive signal for the tracking coil in the
bi axi al mechani sm 11. When the decel eration

Prodicdi-ruction in step S103 is perforned, the processing
for e track .junp_operation._ is.ended. Her ei n..
the LR ER0F R E a0l b 8P bR a o Bokarakpoonar e B
‘ hown in Fig..5 J.s referred t 0 r-ack --=u :
vo tha0lleslay Lrood i CEHE A dhPoRecatRD A Shsonsly
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inél g the track junp operation for realizing the
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addr ess shoul d be executed and a state is established
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shoul d be: execut ed.
parameter correspondence information representing a
correspendence relation among the moving distance of the
beam spot, the above-mentioned parameters for the tracking
coil, and the above-mentioned parameters for the slide motor.

From the above-mentioned track number and distance
correSpondence informaticn, the control section 25 cobtains
information on the distance in accordance with the numbér of
the demanded jumps to the target track and instructs the
thus cobtained distance information to the servo circuit 24
as information on the target moving distance of the beam
spot.

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

parameter correspondence information.

With this configuration, "the rough track jump



Then, in a case where the state is established in
which the track junp operation to the target track
shoul d be executed (that is, the junp trigger is
generated), in step S202, the nunber of the demanded
junps to the target track is calculated. To
el aborate, a conputation 5n whi ch "the track nunber
of the target track" "the current track (track at
whi ch the beam spot is currently located)"” is 41
performed to obtain the nunmber of the demanded j unps
orerpbiphRe f&SGetPeFagkove 18 eﬁ?%&ﬁ%ﬁquent step SEOgP
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redeterm ned.thre ld n.  _To el abqra if: 1S .
to mug e F RN ed et er o Mol SEHe TATuS of the ‘domaided the
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targ%ﬁgﬁréﬁg'threshold n of the nunber of the demanded
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instruction is issued for executing the rough track

at thdNBeGReRAkion based ar the fupwer. ofrd he dgrandeict, the
j unps. That is, fromthe, above-nentioned track

tracRUABeseand disstaneed o, espendenbedanfiorfaimaan,on (in
informati on on a distance in accordance with the
parthdabet , of: hikhe rédenmmnadet <ruips: drmdthert)angetotdeat kori s-he
obt ai ned, and the thus obtained information on the
addrdist apce ridd nignstrawdt ed tthet ke seimad icinr qaitnt24 sasradve.
target noving di stance of the beam spot, so that "the
rbugh taackwhenp bper ackrdnaddgesrxednifegmation (the track
Herein, the rough track junp operation is perforned
numbehr soglhriké ishi) dé snovamdmd ofi tthdfenthirachgiymegr i tthe
UN by the slide drive section 21 or the novenent in
targ@ﬁetgﬁggkiﬁ@e 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 torthe target track
is calculated.

Herein, depending on the accuracy of 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,



42 direction of the objective lens 10 by the tracking
coil of the biaxial nmechanism 11. In this case, the
nunber of tracks which can be junped by the tracking
coil islimted to a predeterm ned nunber (limted to
within so-called optical viewfield). In a case
where, the nunber of the ?enanded junps to the target
track is equal to or sna? er than this predeterm ned
nunber, the control section 25 also perforns an
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i ration, upon
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ration, 1n a case where t racki ng servo IS In

by theeng%éoét:%@ thB 8ERRNS2045;uRABsi BSt EHEt kaRgher track.
turning the tracking servo OFF is also issued to the

SE Vion Ci 1A | 28e threshdl8UDSEqHEAt nshiepr S265ththe
process stands by until conpletion of the junp

demaf@efat :@ps Fhat deserhhaipgochssherants chy oust bif the
conpl etion of the rough track junp operation which is

roughn8thukt ¢dmpritReepn&204ack jumbnithksecased Wsether as
the rough track junp operation is conpleted or not is
n".defar thaedastoofexhapbessentt heahadkes 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 threéhold n is used.
Processing procedure
Subsequently, a processing procedure for realizing the
track jump operation described above according to the
present embodiment will be described with use of flow charts
cf Figs. 5 and 6.
| Fig. 5 shows a procedure for a processing that shoﬁld

be executed for realizing the track jump cperation described

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



43 the presence or absence of a conpletion
notification fromthe servo circuit 24. That is, the
servo circuit 24 in this case perforns a control on

t he bi axi al nmechanism 11 or the slide drive section
21 on the basis of the paraneters obtained fromthe
above-nentioned di stances@nd paraneter correspondence
information at the time of the rough track junp
operation. In accordance with conpletion of this
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in accordance with the state in which the tracking

the bekwoassshownednORign Step S206. | n subsequent step

S208, it is determ ned whether the 44

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

The control section 25 performs an acceleraticn
instruction in step S101 of the drawing. That is, an
instruction is issued to the servo circuit 24 so 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 process 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 equal to or lower than the previously determined
threshold th, in stép 8103, a deceleration instruction is
performed; To elaborate, an instruction is issued to the

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

accordance with the acceleration instruction in step S101 is



track is the target track or not. That is, it is

det ermi ned whet her the track nunber information
included in the address information obtained in step
5207 (the track nunber information on the track where
the beam spot is currently located) is matched with
the track nunber infornaabon of the target track.

In this step 5208, in thé case of YES as the current
track is the target track, the processing for the

track ju operation i nded.as _shown in the .
gtre db SPThand. TERCELBE 908, 1fn thfe

stopgedwfAgiie ArigR PhE™8th
i Caie of . NO, as gge current track is not the target
iaxipgcRECPRBIGFotdss is returned to step S202, the
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endelunPs is equal to or |arger than the threshold n in
Step 3203. In a case where it is deternined that the
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e thres nin step 5203, the fol [ow ng
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junp operation (S204) to the determnation as to

proc¥Bethgr or not the track is the target track (S208).
That is, with this configuration, until the nunber of

tihey desrasisles | AMpsodss simdy | protbanré heot hreshoktng, the

the rough track junp operation is repeatedly
overpelf oraed. judp cperation 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. That is, the process stands
by until a state is established in which an access operation
targeted to the predetermined address should be executed and
a state is established in which the track jump operaticn to
the target track should be executed.

Then, in a case where the state ig established in which
the track jump operation to the target track should be
executed (that is, the jump trigger is generated), in step
8202, the number of the demanded jumps to the target track
is calculated. To elaborate, a computation in which "the

track number of the target track™ - "the current track

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



Then, in step S203, in the case of NO as the nunber
of the demanded junps is not equal to or |arger than
the threshold n, the processing advances to step-.
S209, and the one track junp processing of the
present exanple is executed by the nunber of the
demanded junps. That is,4 he one track junp
processi ng previously explfained in Fig. 5 is executed
by the nunber of tines in accordance with the nunber

of the de nded conf| t|on |t
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. difficult to correctly performthe track junp in a

dete€AsaiwhenBitheonet ati ahespeediefustie chollegham the rough
recording nediumHM is slow, and the track junp to

trackheuihargat thackreah Bemporirseetderuperf.ornmed. 46
As a result, according to the present enbodi nent, for
the dobpgs2adsy ecortdhagcand pépkBdusti bhesystbarf of the
perform ng the recording/reproduction of the hol ogram

demantietthguppsi teorgakdngot be tleader ithans tpeorihdestise d 0,
systemin which the access operation to the target

in shdgr 88§4canrnbénapprepicat sy Lserfesk med. eSecmtdng the

Enbodi nent _
rough track jump operation based on the number of the

demanded jumps.

That is,‘from the above-mentioned track number and
distance correspondence information, information on a
distance in accordance with the number cf the demanded Jumps
to the target track is obtainéd, and the thus obtained
information on the distance i1s instructed to the serve
circuit 24 -as the target moving distance of the beam spot,
so that "the rough track jump operation" is executed.

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

the slide drive section 21 or the movement in the tracking



Subsequently, a second enbodi nent of the present

invention wll be descri bed. The second
enbodi nent is proposed by changing the technique for
the tracki ng servo. - Herein, according to the

first enbodi ment, the tracking servo is applied while
using the address recordjpg track conposed of the pit
string as the target, but depending on a setting of
the rotation speed of the disc, the band of the

trackin | T t bl th
Girertacki A0 LEPvEoREL AGE bE Zpntoftl AT G er’sgaaa%eqd cqid of
the fiatioh RRE.SR0VE, jaceocll U L0 o

ean1spofs 0 e second

track%S%Elchg %nakg forg%gregnq %n% ﬁﬁnﬁgi q%?%;n&ted

correspon recor ack conpose

to a Er&BSt@'glﬁéﬁ'ggmb%Qd ?Eﬁ&@%@.%&p%fyifﬂq fcalled

rresponds to the auxiliary track conposed of the DC

optlgggugaanh%@elhhe tracki RY -SELYQ HeS %ﬁ@'ﬂ%ﬁﬂé} of the

accor ce wth the tracking error signal TE
demaQS@@rﬁhﬁgsfE%”kh@etBQBE%CE&%%k!h&h%q%%ltﬁ%:Qﬁa@m%lﬁer

correSponding to the auxiliary track. First Exanple.
than this predetermined number, the control section 25 also
performs an instruction indicating the rough track jump
operation using the tracklng coil together with the
instruction of the information on the distance. On the
other hand, in a case where the number of the demanded jumps
to the target track exceeds the predetermined number, the
instructién indicating the rough track jump operation using
- the slide drive section 21 is performed.

Also, 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 5204, an |
instruction for turning the tracking servo OFF is also
- issued to the servo circuit 24.

in subsequent stép 5205, the process stands by until
coﬁpletion of the jump operation. That is, the process
stands by until completion of the rough track jump operation
which is instructed in step 5204.

In this case, whether the rough track jump operation is

completed or not is determined, for example, con the basis of



Fig. 7 is an explanatory diagramfor describing a
first exanple of the second enbodi nent. In Fig.
7, arelation between the respective tracks forned on
t he hol ogram recordi ng medi um HM and the beam spot is
exenplified. First, in this case too, the
address recording track nposed of the pit string
and the auxiliary track conposed of the DC group
runni ng side by this address recording track side
with are forned the h Iogran1re ordi

the Hﬁﬁé\%ge PReCRARBEE G PhECHELE l&Py%%Fgg’%atsm from
f f .th nbod
m&%ﬁﬁéﬁgmﬁfw%%%%W%mm
casetpégkte%ﬁbsagggggt %R%C% %1qu %%%an%%%(qlngghthe
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case
slldeeag
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aser positiona

obta QH’§B8ﬁ3tﬁ&eaE%%Eegeﬁ%l%R%W”d&%t%%%e n@%xa eter

in, the central eamspot Is set as eam

corréggbndéﬂgeshﬂ%o?ﬁ%%h%ﬁoﬁ% ngeﬁlhﬁa@ftﬁ%eCQ%hbﬁltQ@%@

t are respectively set as a first beam spot and a

jumpsgﬁeﬁgt@gﬁ”1S@ﬁtaccordaﬁﬁ%nw1kﬁ thepaase oof ofthenfiisr st
exanple shown in Fig. 7, the main beam spot

cont€OIr 85PeREScHY the aderess kee®hidhngst Kackotakde@nNef the
first beam spot corresponds to the central auxiliary '
compl £8€knagenghthectAhee radxi buapy obeaaksonlhat is, 48

A processing in step S205 in this case corresponds to a
processing of waiting for such a completion notification
from the serve circuit 24.

In a case where the above-mentioned completion
notification is performed and'the completion of fhe rough
track jump operation is confirmed, the tracking servo in
step 5206 1s 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 stép 5207, a processing of obtaining the
address information is performed. To elaborate, the address
information is obtained which is . input f£rom the address
detection and clock generation circuit 23 in accordance with
the state in which the tracking servc is turned ON in step
5206. |

In subsequent step 5208, it is determined whether the



the address information recorded on the pit string is
read by the nmain beam spot, and the tracking servo -
and the focus servo along the central auxiliary track

are perfornmed by the first beam spot. I't shoul d
be noted that as described in the drawing too, in
this case, the second begp spot is not used. I n

this case, the separating di stance between the main
beam spot and the first beam spot in the radius

irection is adjusted so as,to have such.a relation. .
trac?hé? &h%nt?ﬁgegi£§?cge8ﬁ1§85f t?g gslgh ﬁ%el%e%FF%rmlned
uxiljary track of the thr il r S, wthe 4
et B BBt S50t " pRaste TERCE e St ab0 LS drng T aderess
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into R o R P B o R Frar [hser % gt oty
locaE@g9rgénﬂa@ﬁgeﬁeQEQﬁu%h%gt&g%kh%b%%%%”ﬁh&d%ﬁéﬂﬂédﬂbf the
mat ched wth the main beam spot. Therefore, in the
targe@SerQkxthe first exanple shown in Fig. 7, the
hol ogramis recorded on the address recording track.
14 showd dshe, Not @, t bat takt BesghoanyezphanahkeoBubyent
way of the drawing is omtted, -in the case of the
tracki £ 5t tR¥agplgetatkaam, ditviediprg celserrent feanfihgurted ko jump
di vide the second laser light into three beans is
operhBsent ed entedt he seoandiimng therd drepriaduct i on
apparatus in the optical system of the second | aser
|dghthe ot lastditdod, forsthp PRAOBo det ebtoragsd, 0f4¥0aas
main |ight receiving element configured to receive
the thereef|ecatbniki ght ¢het e ngeitn tiearth, spore aTPcessub-s
l'ight receiving el ement configured to receive the
returnéfietoi ohebi GAO 2of thive nuimbst: bdafmhsp SCTROES OWTRed Lo
The matrix circuit 22 is configured to generate the
the tepgetuttioh sFgRalcRE2$F% REBAEsi s of a reception
light signal fromthe main Light receiving.el enent
dier geherat e ¥ heh e r BERPARY @?rgPesgﬁﬁﬁpd?% AHdPEhes
focus _error sign FE .on .the basis of. a r%%%p

I ti
calCPiaﬁfﬁdngnaFePrSﬁpﬁhel&u&%i SO S e POt he

number of the demanded jumps is equal to or larger than the
threshold n in step S203. In a case where it is determined
that the numbef of the deménded jumps is équal Lo or larger
than the threshold n in step 5203, the following processing
is performed again from the rough track jump operation

(5204} to the'determination as to whether or neot the track
is the target track ({(S208). That is, with this
configuration, until the number of the demanded Jjumps is
smaller than the threshold n, the_rough tréck jump operation

is repeatedly performed.



Also, as wll be described below, in the case of the
first exanple, a signal nonitored by the contro
section 25 at the time of the track junp operation is
not the tracking error signal .-TE but the reproduction
signal RE' (that is, the traverse of the main beam
spot across the'auxiliarXStrack is detected).
Therefore, the reproduction signal RF generated in
the matrix circuit 22 is input to the control section
25 in this case. . I'n the case_of the first
ekafpt el t HeCR raek3j uip bper aRFen°t sNPefF of hedngeber of
follows. . First, in this.case.too, at,the start
the GPTERASE: AURDPURS DFbr SEPGL COnEoBRERBE SBER SHEos

' | ti i nst [ f ing_th
erroBERRL TS, 1, SEELRLEHLOT BT LoD, L o7,
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' anpl,| f ‘ h{,0 hgnakq(in Fhhs ease, kheutea
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py tREedeheem ped:tREeshal docHowavnes, wilnt Rhe 6a8@erWditl @he
corresponding to the state in which the nunber of the
demafH¥El hanystr agkshbehweenchive cagddiess, r e¢or @i pYskAaaks to
is thfee, at a timng at which the anplitude of the

eachM@RAkt BErgegnakatkhaitapreduetingsy.si gnal RF) becones
equal to or |ower than the predeterm ned threshold
fWiet hehsesphce sy thestepebpoationckastteadt i ohe
with respect to the servo circuit 24 is perforned.
proc¥éshnghssceantihguhadti drawitai Sspessiebdl.e to carry out
the one track junp to the adjacent address recording
A% adkscribed kboshoukddsedioted a hdate foresent embodiment,
confirmation, in the case of the second enbodinent,
the enkyliheyptoseksicagprasetheft itme & gheupnsupnaek Siwms by
is different, the processing for realizin% t he )
sideoyeral ther adlrpaapreperadinen te Cke &ERPPRET afgéhe P1T
~track is simlar to that described with reference to
stripggiseforRad, ophEhpepeared 2 e SEFCPEIOR Fedgnt ¥y, ©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 direction positiocnal
control on the beam spot is performed to carry cut the track
jump operation. With this configuration, the situation in
the related art caﬁ 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 is slow,
and the track jump teo the target track can be correctly

performed.



Herein, according to the first exanple described wth
reference to Fig. 7, the case is exenplified in which
the three auxiliary tracks based on the DC group are
i nserted between the respective address recording
tracks, but the nunmber of the auxiliary tracks is. not
particularly limted to three. 51 In a case in
whi ch one auxiliary track®is used, for exanpl e,
simlarly as in the case of the first enbodi ment, a
switching timng fromthe acceleration to the
decel ereatilon acadelingre ofthh Pty LROFUHE Hay ber
set as the timng at which the pul se equal to or
the E@@@%tﬂmt¥@@p¥®bn%r@@@té?ﬁ¥ﬁ€HCEhP%SﬁBFEeWSf8Etected
for the first time after the acceleratjon '
PerEoRBLTUCHRONLECOTAINg SBDT PORCEXGTPPE, -R BOLGGETnat the
~which two auxiliary tracks are usgd; gepend%n on a, .
posifipmea ] ohd di 3¢ ahta®bet WeehSt RECY&EpetFvEYE SgkgP or -
exanple, if the smﬁtcging of %he ﬁccelerg£i n-* t he
the 2feceferd@FHRte  pePf bPiet®aPein PRt ariedrat 8 t i ni ng
- between_ the first pulse and the second pul se, the one
appr??%%%t?%%pp%ﬁhoﬁ%egarried out . In either case,
5 th uxiligr track to be inserted between the
eco?%i%@%??ﬁ% Address recording tracks is the DC group,
q c.ta 1t METr . P le_ t ] n
A e JIANer se canhe dalEELRGWILA £RE! BHOLINDY

on Tight signal at the tinme of the

inveﬁ{fgfrﬁfllTB§r§£QE§ibQM.SmﬁtChing

accel eration/ decel eration on the basis of the

nefd ectd iy |dghtq shanal 1 atpoibsotbaenpf chheganyi thary

track traverse, It Is possible to carry out the one .
techl\%i[?\%l;‘ Fyppct® thecardhacentvaddress recording track

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



certainty. Second Exanpl e Fig. 8 is an

expl anatory diagram for describing a second exanpl e

of the second enbodi nent. 52 ~Simlarly to Fig.

7, Fig. 8 also exenplifies a relation between the

respective tracks forned on the hol ogram recording

medi um HM and t he beam spot. As shown in the

drawi ng, this case is algg simlar to the first

exanpl e case in ternms of the construction of the

hol ogram recordi ng nedium HM In addition, the point

corrgapwhidéhat hpebhbearépdesvar&2Fsrned for the second

~ laser light is also simlar to the first exanple
FirsgaS@ample  The second exanple is different fromthe

first example in which the trackingaservo and. t he

tioedis Sef HorhaReRl dFe EREY cRhtPRrmabRf | FEPGTIPACR fsTT5T

performed by the mai eam spot, and read of the
examﬁé@régsthﬁféﬁﬁﬁPgoﬁmE8§6P88 "on the address recording

t{ack, is perforumed by the [LLSt REAM 8POLtive tracks
formed on the hologram recording medium HM and the beaml spot
is exemplified.

First, in this case too, the address recording track
composed of the pit string and the auxiliary traék 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 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 spets 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 beanm 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 among the three auxiliary tracks. That is,



To el aborate, according to the second exanple, as the
tracking servo is perforned while setting the centra
auxiliary track of the three auxiliary tracks by the
mai n 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 |ight
for recording and reprodﬁ%ing the hol ogramis matched
with the main beam spot. Therefore, in the case of
the second exanple, the hologramis recorded on the
the gdfteas bukbrharyonrserorded on| thgnpyfdsbeingt ég read
that in this case too, the second beam spot is not
by thgegainggeam spph,t ARdr Ber BIAGKARE PRPVBdEEE bRE focus
) appar at us accordin% to the second exanple case, in
serve el phdt bheleERRE BRI 18U=E a2 F¥t FFRCEi pERi Pessorged by the
~configured to generate the tracking error signal TE
firsyngedReSPBEus error signal FE on the basis of the

ti i ght si | f th -, t d '

I GHIO et P i PGt Re bRt Bid CGenarare the ¥ &pradtiction o0
, [ | RF t he basi f th - ' Li,ght si |
in tF1S0TRNE abBTeoRERTRORGA SOROr it PP ECaPerng. el enpnt

. in thi | T . .

SR Te T T Bt S S ne L Re s or S Blant oy e
beamtééggrgﬁa the fyégk'?é¥ﬁtg ck kg dgteehadyusThAYSecthen is

tTacking error signa generated in the matrix

: adju%%%&ué$ 22 £§ L0pUt shent herconthgh $86EI QReASthe first

one track junp processing according to the second

beame%§89|€r§§é§ bs shHl Lahtt-9:t BexpnevirQushycexplkaicRedthree
one track junp processing according to the first

auxiBKXRPP| €58k, expePhat habebhespBRi tekcsignal ther atifeess
control section 25 to detect the timng for
recoP@lAQrv-agKt he dmesheratkbd drawing. With this
configuration, as the tracking ser%o is performed by the
fiist beam épot, 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 hclogram is recorded on
the address recording track.

It should be noted that although 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 beams is inserted into the recording

and reproduction apparatus in the optical system of the

second laser light. 1In addition, for the photo detector 14,



!nstrgction 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 perforned. Wth

this configuration, the one track junp to the

adj acent address recordin% track is carried out. It

shoul d be noted that in £He second exanpl e too, the

54 processing for realizing the overall track junp

operation to reach the target track is sinilar to
a mathodégteseerbéding Filgaens sraiéouand ERerFEFddfede

description is omtted. According to the _second
reflepbbanrneachiesér tBedmapsyESals SPRE BPECRi AYPsdr¥d tcan

be performed while setting the auyxiliary track_ . .
recedBiBEsBASBENENEODEIGHEGH 8rﬁ§866ﬁetﬁ§ehaﬁégﬁ&%lon light

recordi ng. medium HM as the target, irrespective of .
of tpReTSEPE! GBI SPHE POPaPTOR-Shbed Bt RE aidc CirReit 22
, stabl e tracking seryo n be realized. Mdifie
15 oRkBpprest ' BRELEE ERB, ERokRRUGE iR S thar on the

.present _i nvention-ar _descri?eg u h e
o1 GENR! GRSRONPE RGP be SLOrCed eh the Tein L3¢t
rece%@gxg'e Qﬁ%ggegnapggh%E%t%X%ﬂgl%§acking 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 not the tracking
error signal TE but the reproduction signal RF (that is, the
traversé of the main beam spot across the auxiliary track is
detected). Therefore, 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
operatiqn is performed as follows.

Pirst, in this case too, at the start of the track jump
operation, the contrel section 25 performs the acceleration
instruction for moving the beam spot with respect to the
Servo circuif 24 in the target track directicn. Then, for
the control section 25 in this case too, after the |

acceleration instruction is performed, the processing is



For exanple, in the above description, the contro
for realizing the track junp operation according to
the enmbodi nent is perfornmed by the control section
25. However, such a configuration nay be adopted that
the control section 25 nmerely issues the instruction
of the target address (the target track), and the
servo circuit 24 perfbrﬁﬁjthe control while follow ng
the procedure described with reference to Figs. 5 and
6 and the like on the basis of the information on the
comndrangettd raok,desoethiaen the thackijium dperat¢onche
according to the enbodinent is realized. Al so,
amplitideheo Bibdve rdestrpt $bInat hele dsel § reaw chtihe
recordi ng/ reproduction of the hol ogram and the
reprqiositionaiossl cont rob eHeR£otC at’e PEFForn®W by usi ng
separate | aser |ight sources having different hil
predajrist et ﬁshﬁ%sfé&g%l i HPRA e Fowkv er 11§ hg? =€ WhiLe
recordj ng/ reproduction of the hologram.and the
corresFId oAl LT oMt T 0P tRER P SR bR pett of WA by  bntye
_using the laser _|ight sour for the . .
2 TRV di Ty FopPOEEE T of of ST RES oI BUraRmin9 “TRFES b

shows an_ exanpl e _of, a cr 2Ct r
thre?mﬂ%br%hﬁ?%%%&d?%gwﬂ%ﬁﬁuﬁiéngf %éeggéeé%mﬁﬁ%ﬁﬁ?QQE%?
. hol ogram r e [ [ - e hg
iandlo) ByFam PRayHe ng heaLam M| 3o Cerpar Sa i Th Che

lowe%?%ﬁ) a@ﬂé3&9@&%9@rﬂ?@&&"%ﬁ%@§ﬁ@ﬂ@ FOrFife 2ecthe time,
ol'0g

ogramrecording nediumis different that the

the %éﬁ%f%éé@%gig%ﬂ%ggu Egoﬁh§i£ﬂt§é§§géﬁt§o!@M@rsgﬁv@re

n the above, for the reflection film

circ&{Etf$ §§g§é£§$§m§§_in this case, a reflection film
40

adopted to reflect the laser light for recording
and o ecﬁ{i%d%ﬂlﬂi%ﬁheai@d)@gfﬁn is psedibBaded hearry out

recording layer 32 is fornmed on the reflection film
the e track jump to the adjacent address recording track.

It 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 descripticn 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 respeétive address recording tracks, but the

number of the auxiliary tracks is not particulariy limited

to three!



Herein, in a case where the recordi ng/reproduction of

t he hol ogram and the positional control are carried
out by only using the laser |ight source for the
recordi ng/ reproducti on of the hologram the
configuration of the optical systemnmay be changed in -
such a manner that for the recording and reproduction
apparatus, the reflectidﬁllight fromthe hol ogram
recording nmediumn-HMis guided to 56 both the inage
sensor 15 side and the photo detector 14 side.

|in showd sk e ndtiedh 1918 awehl ¥ ey Hol3gr a1 57 Lc of Yed
on the address recording track conposed o% the pit .
examglei ngimdtarhe #Fnel oFREheaFepPodulti bh*d prgotinent, a

it EBRRadREEi OB TFgRICBY FRECRBobr A I BREoNASRLETRFLR"
>t tiia1 ORPORE abker B8 FBPoEne PEpFBALERI BREIPanE 51 LRe"?
at wEREhaBBGEPLLH <o Brobl b CAn B au6i 64 wh Te L he beam
e S T o
the SPEPRG ahIEnE T ARG Cor vo ar e performed by the

sifle begm and tfe recording.and FEPERAUES 90x 01 1bh
HéT%%Taﬁ%Ts pef?%?hed’bé the main beam That ?s,lby?

tracRdopLLng H?h @g&ﬁSEHBQBﬁ;at@%rﬁ@h@@haﬁﬁh$ah@@o@%&ween
and reproduce t a position away fromthe pit string

the ¥sQ?BE§98t€EHEﬁ§9 dist apgap(e,diist anee siriemntihe sifdehe
eam spot to the nain beam spot), and the

acceliepredugt ionf dhes holggram canpbetf penéar aedani t hout
: an influence fromthe pit string. Al'so, in the

inte2hovesdeserinphboBetivhencase ifs rexeppllisti ethd rihshisstrond
the recording and reproduction are perforned with
pulskgspaet che thackefiuept icee hel ogramedecotdi ng nmedi um
provided with the reflection film but the enbodi nent
of nt Betpeesentej nvieat koritanrpetakhsy §ai bablysgpprited
to a case in which _ _
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 examplé of the second embodiment.



57 the recoding is perforned with respect to a
transm ssi ve hol ogram recordi ng nedi um which is not
provided with the reflection film In the case
of using the transm ssive hol ogram recordi ng nmedi um
for the recording and reproduction apparatus, the
provi sion of the polarization beamsplitter 6 (and
the 1/4 wavel ength plate5§) for guiding the
reproduction Iight obtained as the reflection Iight
in accordance with the applied reference light to the.
i fragelaehgoto1Bigi dé, cBhobeBavbrdetxenpl48drei anretpeion
provi sion of the polarization beamsplitter 13 for
betwgahdithg rRePeefiaet toa kg ROESmPRhENEr AOK O98PHat i on
| ayer (the reflection Iight for the positiona
recoééﬁﬂ@oﬂ?dﬂ@mtﬁg_Eﬁ@t&hﬁegééﬁbﬁpfl'side can al so be

avoi ded. In this case, .the reproduction,light
obt aFheni hnaklr S5ALSG t b ReCaPRI Foalion OLtRE" ©°
reference light transmts thr h the hol ogram

the fAE§tdPHgTRedi GRSt S8) F?fﬁ?ué%u%h@oﬁﬂn& FEEto gy 58

dopt ed t hat, .ect i.s furth [ -
nonofR 29U STRBLER! hens o5 LyShaG Pisl g g o
. f t he | | ight emiftd. int. sjde, ;
ons oFEERpLEORRe cLERST oL PSP S U0 B e n i 11

1o abEANSOLssion i ght s gui %ggrﬁpﬁet he d.mge sensor 15

Sirde"vi a the object Tens. arly, the reproduction

$A0LsOkohlk it L1k oE e Posk Laoak gget st
in whiansmits tthreugh theRolegr aMe ¥8cus servo based on the
central auxiliary track is performed by the main beém spot,

and read of the address information recorded on the address

recording track is performed by the first beam spot.

To elaborate, abcording to the second example, as the
tracking servo is performed while setting the central
auxiliary traék of the three auxiliary tracks by the main
beam Spdt as thé 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 hologram is matched
with the main beam spot. Therefore, in the case of the
second example, the hologram is recorded on the central
auxiliar? track.

It should be noted that in this case too, the second

beam spot is not used.



‘recording nediumitself too. Thus, a configuration
may be adopted that the reproduction |ight
functioning as-the transm ssion light is guided to
the photo detector 14 side via the object |ens.

Al so, the above description exenplifies the case in
whi ch the enbodi nent of the present invention is
appl i ed when the coaxial5%ysten1is adopted for
performng the recording while the reference |ight
and the signal light are arranged on the sane axis.
The Enbadiceniind ame persedtchveniPomrshns ak e helnd
suitably applied to a case in which a so-called two

to theghecbhdxesygspem rasadophelhfoPheEpargterycapplyi hge
the signal |ight and the reference Ii%ht at the tine

matrpk ehecrdtordi hg. configuradt hps9engeatengne tracxing
configuration of the optical system

f y Ee ch eg in
erro@u%hgﬁahaﬁﬁeﬁn@hBFefgPCPﬁeeF€86r8FH§ggng r88rgggc P
tus, t of th i ght f .at i .
of thhersrgnaloni Lonh: SLRBSLI NEUB: Re<PEYSF AEAy ARGCLRE

. . SLM d t.of t | i,ght ti t
LsonfLl R 28 0%, O e iSRSt DAL ngy Lo
dth L L. Light d.th fecence Li
e of B SLArSL it oead e nelgtenasiotion oo
Srief S bAat B8 AR, AREETD Bk e
coo kRSB m Sh O Lie st theny, A0 I

TRl ym fungl] oni0g. as, ¢ neyd ecahdapkec e di ugbphi Giphas
t'he r'ecording | ayer’ on ich the hologramis forned
i oR9 i m Lpt gkfiere - Battker pe@h SRR tSk@R@erses
Oper??ﬁﬁ?’aﬁggtggmégse?gnggﬁﬁﬁgﬁﬁgigaégﬁtioned%@The
the £AROUEgRHt (of khespreseptelnventiven cae aksekbey error
sultably applied to a case in which the hol ogram
signEfC9Ed?QQeE§€EH”HEUﬁﬁbi@akﬂgxa&iQCMerQ@ud@idmput tc the
dedi cafed nmedi umis used. For the hol ogram
contF8COEdERgoAedEUM functi oni ng as the reproduction
dedi cated nedium for exanple, the hologramis forned
Orn4¢ hens ecosdk nguhayerotbssigh acobrdofigbtbcihizonecond
such as lithography to.record the data. O her
exampleuctueessobimiéatr ack ther pativimusdye e xpdyp ilpgd one
simlar to those described in the above, and the
tracpr guessprgcatstihg vicwerdfinghd o tdek Jiger FapEli$o agee
simlar to that described in the above. )
except that the monitor signal for the control section 25 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
ﬁrack Jump to the adjacent address.recordihg track is
carried out.

It shouldrbe noted that in the second example too, the



Also, as is understood fromthis viewpoint, it is not
necessary for the drive apparatus according to the

enbodi ment of the present invention to have the

recordi ng function and the drive apparatus may have a

structure to function as a reproduction dedi cated

apparatus. |In addition, the drive apparatus may al so
have a structure to funcPfon as a recordi ng dedi cat ed
apparatus capabl e of performng the recording with

respect to the hol ogram recordi ng nmedi um which ,
procegaéngonsrasenha zlagoitdgbraeradilufrack JuTRe Ope&géArEn to

application contains subject matter related to that ,
reachi sbrosaddeh Fapatese Fribriay Tatdmsappticatien P Figs.

2008- 166244 filed in the Japan . Patent O fice on June
5 angdsb, 208, thRe TEREA-E I BREERT-POE R Eh OFS théFeby

incorporated b 60 reference., . I t shoulg be

(AP SEH0E By YRESESERNFI SHOPHITRRE aPEoLhAP GarTolS 2°

nDdiLLcations, conbi nati ons, sub- ogbina L.Qns
the PRGkEBone by S0ear BEgerirny HAlags gy riny A
____.requirenments and otgfr factors. i %a h
auxi iy P RE R soRE Bt RE Qppomted o8 6 Bt RY ThE
holo%%ghv%Egggaikgeﬁgggum HM as the target, irrespective of
the setting 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 to the
embodiment is performed by the control sectibn 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 clrcuit 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 description, the case in which the

recording/reproduction of the hologram and the positional



61 CLAIMs: 1. A drive apparatus conprising:

| ight irradiation neans configured to apply Iight

froma light source via an object lens on.a hol ogram

recordi ng medi um provided with a recording |ayer on

which a hologramis formed and a track formation

| ayer on which an address recording track conposed of

a pit string which record8 address infotmation

representing a recording position of the hol ogram on

the recording layer and an auxiliary track conposed
contoblathentbfiuaus geodventdr wedusdngs separatesildssyy Light
side with the address recording track are forned;
sourteghhzspoy di§pkacetrentvedangtoontisgaretrid fdieshl ace
a-light spot formed by the light irradiation nmeans in
Howemeradkbe direttling/oEprhevRsiogr ah tbeoh@ilrg idirgs the
_and control means configured to control the
positighelspentdpspratefene REaRSTOATIRE BysPalaf Ugggihe
information signal at the tinme of the auxiliary track
lasefréwghEeSQPrFHefPWgﬁPes68?06§€§9ﬁ§69Fﬁ E&F@hﬁ%it%e
with displacement of the |light spot in the radius
hologrp®etion to execute a junp operation between the

address recordi ng tracéﬁ. 2. The drive apparatus., .

SEE%r o e Pl AT LD 0RePSi A TRE Bonerbl OBang fcture
of agﬁggggggﬁeggggggggtg; R ANR! GHOHHAT LASENG N 199t s
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
hologram recording medium is different fhat 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 helogram, the configuration of
the opticalrsystem may be changed in such a ménner thét for
the recording and reproduction apparatus, the reflection

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



62 starting novenent of the light spot in the radius
direction and then issues a deceleration instruction
for stopping the novenent of the |ight spot in
accordance wi th obtai nment of the |light information
"signal at the tithe of the auxiliary track traverse
of the Ilight spot to execute the junp operation to an
adj acent address recordi R§ track. 3. The drive
apparatus according to Caim 2, wherein the
. control neans perfornms a control on the Iight spot
bothdithpl dmeentsamsans 1 sole drie thghhspotdeéyeatear gét side.
~distance estimated froma nunber of demanded junps to
alt asigetlddde esstedcohdtnghenatkeahdlopepmpesf sepgrded
control to execute a track junp operation to the
on tagdj addnesaddeess dedoitdiagd Coaskshy @indhseriss NS,
in accordance with the nunber of the demanded j unps
at theomiaedest ithat reRpreeiuntirs Che thar geccad@desoiogran,
~recording track. 4. The drive apparatus accordinglto
n01s§nysog§n§ga¢ﬁg on the reproduction light of the hologram
in accordance with concavity and convexity of the pit string,
and the detectioﬁ accuracy for the reproduction light of the
hologram may be decreased in some cases. In view of the
above, this problem .can be avoided while the beam spot ‘is
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 eervo are
performed by the side beam, and the recording and
reproduction of the hologram is performed by the main beamn.
That is, by adopting such a technique, 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 spot), and the reproduction of
the hologram can be performed without an influence from the
pit string.
Also, in the above description, the case 1is 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 ¢f the present

invention can be also suitably applied to a case in which



precedi ng d ai s, wherein the light irradiation
nmeans perforns light irradiation for formng a
plurality of light spots in which an interval between
a first light spot and a second |ight spot anong the
l'ight spots is set as an interval between the address
recording track and the auxiliary track forned on the
hol ogram recordi ng medi um’/ 63 the drive apparatus
further conpri sing: : tracki ng servo contro
nmeans configured to control the |ight spot
the despdbdognist predosrica cdude tdwpddtr $to |2 gitarspdtssiore
trace on the auxiliary track on the basis of a result
hologfragetrecbirngng pesiitirondliahelist inort petoweeled he tfh rste
light spot and the auxiliary track in a state in
reflghicéhnt Bé lhel ogram recording mediumis rotated and
driven; and address information reproduction
meanshe opd $gupedus bneephaducanehesadiredslcatemmat i on
on the basis of the light information signal obtained
recogfing PREIYEeoAAY] LRt ISFG NG @31 A SPFe daddrieds
recording track as the tracking servo control neans
appagekedr nENEhBTEVAER PRy Ode NG rdzatgpg beam splitter 6
wherein the contro ans i ssues the accel eration
(andiﬁg?ragﬁiﬁﬁv?gepﬂghlggﬁFesﬁﬁt%ﬁFéﬁpégéﬁﬁnF ans and
then i ssues e celeration,instryction_ in, .
repr g s AP L h Bb e RABRE. P B TG rnida 5

debkd i _
accoS?%§§%S§§gérggée%%§Q%%§?E%hﬁg%%c%tl&%%ttkgpt%% E%%ge
sensgcr 15 side can be avoided; In addition, the provision
of the polarizaticn beam splitte3713 for guiding the
reflection light from the track formation layer (the
reflection light féf the positional contrel) to the photo
detector 14 side can also be avoided._ |

In this' case, thé reproduction light obtained in
accordance with the application of the reference light
transmits through the hologram reéofding medium itself.
Thus, a configuration may be adopted that an object lens is
further provided on an opposite side of the hologram
reccrding medium as seen from the laser light emitting point
side, and the reproduction light functioning as the
transmission 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 formatiocn laver transmits through the hologram



track. 5. The drive apparatus according to any one of
the precedi ng d ai ns, - wher ei n t he hol ogram
recording mediumis configured as a recordabl e nmedi um
havi ng a recording | ayer on which recording of a

hol ogram based on an interference pattern of a signa

i ght generated through a spatial |ight nodul ation
64 in accordance with reé6rding data and a reference
light generated through a spatial light nodulation in

accordance with a predeterm ned data pattern is
recoperifar nedifor itbelfetardi nghluayer, configuraticn may be

.adopted ﬁhat the reproduction light functioning as the
transmission light i1s guided to the photo detector 14 side
Vié the object lens. |

Also, the above description exemplifies tThe 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 signal light-and the reference light at ﬁhe
time of the recording.

In this case, the'configuration of the coptical systeﬁ
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 SIM and a set of the light source for generating the
reference light and the SLM are separately provided, and the
signal light and the reference lighf.respectively.generated
are guided to the hclogram recording medium at different
éngles.

Also, in the above descfiption, only the hologram
:ecording medium functioﬁing as the recordable medium which

has the recording layer on which the holegram is formed by



the drive apparatus further conprising: spati al
| i ght nodul ati on nmeans configured to apply a spatia
i ght nodul ation on incident |ight to generate the
signal light and the reference |ight, and
wherein the light irradiation nmeans irradiate the
hol ogram recordi ng nedium.via the objective lens with
the signal light and thegbeference | i ght obtained by
the spatial |ight nodul ati on neans. 6. The
drive apparatus according to an¥ one of the recedln%
way cfaths, lﬂusﬁﬁ@re@@ﬁpp%tﬁgnsﬁéu ae |Sr1§ﬁtalnéa@|h§t pgRt the
nmeans conflgured to apply a _spatial |i dul ati on
refegAnFRcdGRE psgwfentéog@ﬁﬁraff@%aefn@P@lﬂg% Prghties Gresent
obt ai ni ng a reproductlon i related to
inveRnpl-8fr GATr 8¢EPdRE SHitREL Vé%&P&Fﬁ& tCngrcaﬁetﬁg which

ramrecor . th
the ma%raw. shere 3% PRI onprdoRonorant SebFaHg - Lon
. m vi.a the obj e tive |lens th th f
dele?Eﬁ BEfarRedSby>FHe spati al r1ght ngdLFaS{ggcﬁeans,

aﬁgr the hologram recording medium functioning as the
reproduction dedicated medium, for example, the hologram is
formed on the recording layer through a microfabrication
such 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 may also be similar to that described in the above.

Also, asris understood from this viewpoint, it is not
necessary for the drive apparatus according to the
embodiment of the present inﬁention to have the recording
function and the drive apparatus may have a structure tTo
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 disclesed 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



the drive apparatus further conprising reproduction
65 light detection neans configured to detect the
reproduction |ight obtained in accordance with the
irradiation of the hologramrecording mediumwth the
reference light. 7. A track junp nethod conprising
the steps of: applylng light froma |ight
source via an object | en8%on a hol ogram recordi ng
medi um provided with a recording | ayer on which a
hol ogramis formed and a track formation |ayer on
refewhnch.an address recording track conposed of a pit
string which records address infornmation representing
alt eslordidgbposidévatebdtie hobograki bhetdhenr eberding
| ayer and an auxiliary track conposed of a continuous
thatgvasteuborpddseagsons  r GANBLga thpnsi deulirchmbRaations
address recording track are formed; and
and ééﬁ?FéFPPﬁg M3 PREUBasFECBElAdl PhECEANSr FEEvéFeTents
nal obtained in _accordance wth displ acenent of
and PE SFof ABHCFFghRSEHEE PR alPXdRUS HFF@&H SRSoFCPRE ©of
hol ogr.am recordi n diumat the ti of traverse of
the pRBELHGHL c%Bbi“SaE%og St REVAURIFPAPY HOFPAERT -a
di spl acenent operation of the light spot in the
radius direction to execute a junp operation between
the address recording tracks. S. A drive apparatus
conpri si ng:



a light irradiation section configured to apply |ight

froma light source via an object lens on a hol ogram

66 recording medi um provided with a recording |ayer

on which a hologramis formed and a track formation

| ayer on which an address recording track conposed of

a pit string which records address information

representing a recording ﬁosition of the hol ogram on

the recording |ayer and & auxiliary track conposed

of a continuous groove formed so as to run side by

side with the address recording track are f or ned;
CLATSEI ght spot displ acement section configured to

di splace a |ight spot forned by the light irradiation

section in a radius direction of the hol ogram

recordi ng nedium and a control section

donf ifguted e @W@%‘Fﬁ%@?bﬁn%pot di spl acenment

section on the basis of a |i information s al

Sr e i e et oot Skt PS8Ry DL fton

spot obtai ned in accordance wi th di acenen
a 119@5h?°§5%? Th3t i€ Pﬁaﬁﬁg Fraction Bﬁ Qégﬁt%eggr&gﬁg

eration

med1u£ provgdege&yggnatggcgg igaslaﬁggrghngharﬁcgshologram
is formed and a track formation layer on which an address
recording track composed of a pit string which reccrds
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 spotwobtained in accordance with displacemenf: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 issues an acceleration

instruction to the light spot displacement means for
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starting movement of the light spot in the radius dirsction
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

operation to an adjacent address receording track.

3. The drive apparatus accdrding to Claim 2,

wherein the control means performs a control on the
light spot displacement meané to move the light spot by a
target distance esﬁimated from a number of demanded jumps to
a target ad&ress recording track and then performs a contrecl
to execute a track jump cperation to the adjacént address
recording track by a number of times in accordance with the
number of the demanded jumps ifrom a destination point to the

targét address recording track.

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

whefein the light irradiation means perfbrms light
irradiation for forming a plurality of light spots in which
én interval between a first light spot and a second light
spot among the light spots is set as an interval between the
address recording track and the auxiliary track formed on

the hologram recording medium,
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the drive épparatus further comprising:

tracking servo control means configured to control the
rlight spot displacement means to caose 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 heologram
recording medlum is rotated and drlven, and

address information reproduction means confloured to
reproduce the address information on the basis of the light
information signal obtained while the second light spot
traces on the address recordlng track as the tracklng Servo
control means performs the tracklng Servo control and

wherein the control means issues the acceleratioﬁ'
instruction to the light spot diéplacement_means and then
issues the deceleration ihstruction_in accordance with
obtainment of the light information signal of the second

iight spot at the time of the traverse across the auxiliary

track.

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

wherein the hologram recording medium 1is configured as
a recordable medium having a recording layer on which
recording of a hologram‘based on an interference pattern of

a signal light geﬁerated through a spatial light modulation
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in accordance with recording data and a reference light
generated throﬁgh a spatial light modulation in accordance
with a predetermined data pattern is performed for the
recording layer, o

the drive apparafus 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 obtained by the spatial

light modulation means.

6. The drive appératus according to aﬁy one of the
?receding Claimg, further comprising spatial lighf
modulation means configured to apply a spatial light
modﬁlatidn on incident light to generate a reference light
for obtaining a reproduction light related to the-hologram
recorded on the recording layer in the hologram recbrding
medium, |

. wherein the light irradiation means irradiates the
hologram recording medium via the objective lens with the
reférence light obtained by the spatial light modulation

‘means, and

the drive apparatus further comprising reproduction
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light detectiocn means configuréd to detect the reproduction
light obtained in accordance with the irradiation of the

'hologram recording medium with the reference light.

7. A track jump method comprising'thersteps of:

applying light from a light source via an object lens
on a hologram recording medium piovided-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 &
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
tréck are formed; and | |

contfolling, on the basis of a light information signal
5btained in accordance with displacement of the formed light
spot in a radius direction of the hologram recording medium
at the time of traverse of the light spot across the
auxiliary track, a displacement operation of the light spot
ih the radius direction to execute a jump operation between

the address recording tracks.

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

from a light source via an object lens on a holeogram
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recording medium pfovided with a recording layer on which a
hologram is formed and a frack formation layer on which an
address recording track composed of a pit string which
records address information representing a reéording
position of the hologram on the recofding layer and an
auxiliarywtrack composed of a conﬁinuous groove formed so as
to fun side by side with the address fecording track are
formed;

a light spot displacement section configured to
displace a2 light spot formed by the light irradiation
section in a radius direction of the hologram recording
'medium; and

a2 control section configured to control the light spot
displacément section on the basié of a light information
signal at the time of the auxiliary track traverse of the
light épot‘obtained in zccordance with displacement ¢f the
light spot in the radius direction to execute a jump

operation between the address recording tracks.



