TI TLE OF THE | NVENTI ON Opti cal Pickup Device, Recorder
and/ or Reproducer CROSS REFERENCES TO RELATED

APPLI CATI ONS The present invention contains subject
matter related to Japanese Patent Application JP
2004- 203814 filed in the Japanese Patent O fice on
July 9, 2004, the entire contents of which being

i ncorporated herein by reference. BACKGROUND OF THE

. INVENTION 1. Field of the Invention The present
TIThEKF ToE ISVENTION an optical pickup device

corresponding to an optical disc of at least three

0 ﬁ‘@lémb_ﬁup mﬁic@ﬂ%&%?der!aﬁ%ﬁﬂepfbdﬁ@éﬂ' cularly relates to
an optical pickup device having a 2-wavel ength | aser
el enent and a 1l-wavelength |aser elenent, and a
collimating nmeans having different refractive powers

of two__systens and _an objective | ens having two
CRGYS REGHRINGES TQRELATE APPLICATIONS:  and/ or
reproducer using the sane. 2. Description of Related
Ar t THeepresens inveaticl edmdias subijectivhatted reliied o PapdadcOPatémr
recordi ng and/ or reproducing an information signal to
 Applica#idhi TPH00d L33 M4 il binthe § ‘
P%D (Conpact Disc) and a DVE@?B%I{% e@g%?#ﬁglyg?gg?ﬂ,ﬂw
Thi I, Qi ckup. device.has.a | aser el enent for
-en%%@ntgﬂlfs 8 g g‘}h@* lgﬁf’@é: pepriorgted Iﬁﬁregba"y f‘%ﬁ?ﬂﬁ’e‘ | ens, an
objective lens and alight receiving el ement. The | aser
element for DVDis formed wth a |aser diode for
emtting a | aser beam having a wavel ength of 660 run
BAGKGROUNDOF THE RNEENTIOM: package, corresponding to
the formats of the respective optical
1. Field of the Invention

The present invention relates to an optical pickup device corresponding to an
optical disc of at Jeast three formats. The present invention particularly relates to
an optical pickup device having a 2-wavelength laser element and a 1-wavelength
laser element, and a collimating means having different refractive powers of two
systems and an objective lens having two different focal lengths, and a recorder
and/or reproducer vsing the same.

2. Descripﬁon of Related Art
There is, heretofore, an optical pickup device for recording and/or
. rcproducing an information signal to an optical disc having different formats, such -
asa CD (Compact Disc) and a DVD (Digital Versatile Disc). This optical pickup

device has alaser element for DVD, a laser element for CD, a collimator lens, an




di scs. The | aser elenent for CDis formed with a | aser

diode for emtting a |l aser beam having a wavel ength

of 780 nmand a coupling |l ens in one package. The

collimator |l ens parallelizes the |aser beans enmtted

fromthe respective | aser elenments. The objective

| ens converges the respective | aser beans to the

signal recording surface of each optical disc. The

l'ight receiving el enent receives the reflected beam
objective loas hndplightleceliving eldhést. PTRE YR Blehiedt fot VO formed

conprises a laser element for emtting |aser beans o
i . ' lens. In this ner,
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_disc, a laser beam in which a track pitch and a bit
dispht ekhedpsenrelement forED is ftmetdiveith b dsendiods Sbramgittingos Iaser-
- 405 nm band, is used, in addition to a CD and a DVD. _
bednn havihg a wdveRingtiPoBR0(Bh dnd i ' | Lgh
recor dlgng densi'ty is achi evéa%}‘@‘%%\?? g}egﬁg%gﬁé%n The
Tl [ i r _repr.aduci.ng incl.uding
ool s PR e Mo B0kl o R ot S ek
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In the pickup optical systemof a disc recorder and/or
recqry ¢ of eaphraptisalrdisang The light seceiving elenint tabives the
discs, alight emtting neans for emtting |aser 2
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magnifications of the CD light and the DVD light are optimized independently,

corresponding to the two disc formats. Recently, in the optical disc, a Jaser beam
in which a track pitch and a bit interval are narrowed and which has a wavelength of
405 nmband, is used, in addition to a CD and a DVD. In this manner, a BD (Blu-~
ray Disc) in which high recording density is achieved is provided. When an
information recording and/or reproducing including such BD is considered, it is
. desired to set an optical system which can realize separate optical magnifications
corresponding to three disc formats.

In the pickup optical system of a disc recorder and/or reproducer

corresponding to these three optical discs, a ﬁght emitting means for emitting laser



optical coupling efficiency sufficient to record

and/ or reproduce the optical spot is required. Here,
it is assunmed that the |aser beamenmtted fromthe
light emitting neans for emtting a | aser beam havi ng
t hree wavel ength bands is incident on the optica

disc by using a single optical path comon for three
wavel engths |ike a conventional optical pickup system
Then, there arises a difference in the optica
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to the formats of the respective optica I SCS.

- ef v n. t.he ical systemis conposed b .
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the format of one optical disc, even if the |aser |
copergg ths PRIZGD SRR the signal reeardingtswefaopof eagh optieal dlisc in an
pass this optical system optinmmincident angle and
optical povplingeificieney muffficieht @irsestd aAd/or rémedhde, thé Bptical spot is
quantity of |ight on the signal recording surface o

qudiy@d,di sc becones insufficient. FIG 1 shows one or a
plurality of |aser diodes 141, a collimtor |ens group

comtBerp 4irbd HBL AiEEE bodk ol EhTis e cting .

| aser beans having wave] engt hs of 405 nm 660 nm and
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The collimator Iens group 152 parallelizes the |aser
optigahdisc by using sesingle epticad path cofineon fhrehidewravelingthbdike a

converges the | aser beans of the respective
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correspondi ng optital discs. | ective
malEAES of el hiéhn nBRioa BRI Br B ofdBer oi ng
resRite ARRAT Bl ovBhtretore, when the optical system i composed by using
a lens having a numerical aperture suitable for the format of one optical disc, even if
the Iaser beams corresponding to the other two optical discs pass this optical system,
optimum incident angle and output angle are not obtained.  As a result, the
- quantity of light on the signal recording surface of the disc becomes insufficient.
FIG. 1 shows one er a plurality of laser diodes 141, a collimator lens grﬁup
142 common for three waves, and an objective lens common for the three waves.
The laser diode 141 emits laser beams having wavelengths of 405 nm, 660 nm and
. 780 nm corresponding to the BD, the DVD and the CD. The collimator lens group
152 parallelizes the laser beams of thése wavelengths. The objective lens 143 |

converges the laser beams of the respective wavelengths to the signal recording



| ayers of the optical discs in response to the |aser
beans of the respective wavelengths. Also, this
collimator lens group 142 and the objective | ens 143
have magnifications (for exanple, ten folds) capable
of formng an optical spot of optical intensity
sufficient to record and reproduce the | aser beam
havi ng a wavel ength of 405 run on the signa
recording surface of the BD, and it is assuned that
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actuator. Fromthis, an effective angle of the |aser
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. aperture qf 0.52 of the CD by a di aphragm (not shown)
Smc%ﬁl?\ﬂpeﬁafedﬁhﬂh@dé%ﬁér@mev@al aperture of 0.85 of the BD by a

- diaphragm (not shown) provided on the objective lens 143 or an actuator. From

this, an effective angle of the laser beam incident on the collimator lens group 142
- becomes 9.8°, and the luminous flux of the range is converged to the signal
recording surface of the BD.

When an information signal is recorded with a laser beam having a
‘wavelength of 660 am for DVD by using this optical system, the aperture is limited
to the numerical aperture of 0.65 of the DVD by the diaphragm (not shown)
provided on the objective lens 143 or the actuator. From this, an effective angle of
the laser beam incident on the collimator lens group 142 becomes 7.5°, and the

luminous flux of the range is converged on the signal recording surface of the DVD.



| ens 143 or the actuator. Fromthis, the an effective
angle of the | aser beam incident on the colli nmator

| ens group 142 becones 6.1 , and the | um nous flux of
the range is converged to the signal recording surface
of the CD. Here, when an optical system having a

magni fication of 10 folds is assuned, an effective
angl e of the |l aser beam for assuring a quantity of

i ght necessary to record a signal of the BDis,
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based on the présent I nventor's experiences.
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hand, _since there are many exanples in which the
apegureef 5»58 o4 tha @D by adiaphragey (nptshown) provadesLion thg objestive
quantity of |ight necessary to record the signal of
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14.5, the quantity of light is insufficient wth the
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le. of about 1.7.folds ig.required., There are many
the #iikets Bonf¥iBiito bie il SreardimeSitadeptamg (T he ™| aser
be for assuring the quantity of _|ight necessary to
r eﬁﬁé » When 3n gatgal systemdaping & mggnificaiion ofitd fajdeis assnmed,
be about 14.0 to 15.5. Therefore, the quantity of
an dffegtive brglo v theilasenbéim iferassufitda ghamttp o€ lightastessary to
incident at the effective angle of 6.1 , and to detect
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the CD.
hand, since there are many examples in which the effective angle of the laser beam

| for assuring the quantity of light necessary to record the signal of the DVD is

generally designed to be about 11.5° to 14.5°, the quantity of light is insufficient
with the laser beam incident at the effective angle of 7.5°. To detect the laser beam
without problem, the effective angle of about 1.7 folds is required. There are many
examples in Which the effective angle of the laser beam for assuring the quantity of
light necessary to record the signal of the CD is generally designed to be about 14.0°
to 15.5°.  Therefore, the quantity of light becomes insufficient with the laser beam
incident at the effective angle of 6.1°, and to detect the laser beam without problem,

the effective angle of about 2.5 folds is required. .




Generally, if the recording speed differs four tines,
the recordi ng power necessary on the signal recording
surface requires twice the recording power (2 tinmes
faster and 8 tinmes faster, 4 tinmes faster and 16
times faster, or the like). Therefore, in the case of
t he above-nentioned fixed nmagnification, even if the

| aser di ode having the same optical output is used,
the recordi ng speed can realize only about 114 in the
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las Rt S, R PR oP Rl 2 LA e iE e bt mer

em
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when one | ens systemfor realizing the optica
Generglly, fif therécondingispedd diffefsdiout times, therecdiding powemtcressary
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is conplicated. Theretfore, this optica em cannot
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the,pi ckup device, _etc. [ Nqn-Patent Docunment_ 1] Ni kkei
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THE | NVENTI ON Accordingly, it is desirable to provide
samgroptipali avputps usedpthdeocardingtspedd cah realite ardg aboutolpd ircthe

system havi ng an optical magnification suitable for

caseeoftthe 1D anfl @hlipabdae 1 /1640 thdéR8 oPHelCP! di scs and a
light emtting nmeans for emtting a | aser beam having
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- ._srepraduci.ng an, i,nformation signal to the optjcal .
mcluceiﬁg € gﬁt emitting sources anH thre lens systems to realize the optimum

magnifications corresponding to the ;‘e3pective laser beams are composed.
Accordingly, when one lens system for realizing the optical magnification suitable
for the three disc formats is composed, the number of components for constifuting
the optical system is increased, and its construction is complicated. Therefore, this
optical system cannot respond to the requests of shortening the optical path of the
.pickup optical system and a size reduction of the i)ickup device, etc.

[Non-Patent Document 1] Nikkei Electronics, pages 24-25, June 7, 2004.

- SUMMARY OF THE INVENTION

Accordingly, it is desirable to provide an optical pickup device which '



di scs and whi ch prevents the nunber of conponents from
being increased to sinplify the conposition of the
optical system thereby preventing the |Iength of an
optical path from being | engthened, the optical pickup
frombeing increased in size. To solve the
above-nenti oned probl ens, an optical pickup device
according to the present invention includes: a first
light emtting unit for emtting a | aser beam having
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| aser beam having.a thir velength; a.first.

forfhat PRtRieen ﬁge?rea'ﬁ%ﬂ? Hisps anda gaﬂ? fm%ngg Weansop prjjtinga laser
having the first wavel ength or the |aser beam having

beam hawag 8 wavetengiioearresponding toeathakisd inrthe opticabsystem of the
transmtting the | aser beam having the third

optiey pickog fdr;recorllingSind e iresibivéng aR tnfofhatid sa%tﬁm' tHeltptical
t he | aser beam havi ng tﬁgbfirs% wavel engt h ranswf?ggd
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. d collinati means, and second obj.ective |len

si P HE R Bimosiion ot e Roicabur e dheTRaY Priyories sdengih of an
wavel ength transmtting the first collimting neans.

optigal path figer being lengtheapd.chie opticad picknpifram being incrpased ém size.
invention includes: a first light emtting unit for
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7 |l aser beam having a second wavel engt h; a second
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.ength; a second collimting neans for

. wave
light eryjfting pnit for empidtingsa lasenwam hewing\g thitkwavelength; a first

collimating means for transmitting the laser beam having the first wavelength or the

Iaser beam having the second wavelength; a second collimating means for
transmitting the laser beam having the third wavelength; a first objective lens for
- transmitting the laser beam having the first wavelength transmitted through the first
collimating means or the laser beam having the third wavelength transmitted
ﬂnrough the second collimating means, and a second objective lens for transmitting
 the laser beam having the second wavelength transmitting the first collimating
means.

A recorder and/or reproducer according to the present invention inchudes: a

first light emitting unit for emitting a laser beam having a first wavelength and a



third wavel ength; a first objective lens for
transmtting the | aser beam having the first
wavel ength transmtted through the first collimting
means or the |aser beam having the third wavel ength
transmtted through the second collinmating nmeans, and
a second objective lens for transmtting the |aser
beam havi ng the second wavel ength transmtting the
first collimting nmeans. An optical pickup device
lasardeamdiaving Dsdcbed WaeskAgth! 5 ¥avhtidEht &ﬁwﬂ%ﬁm ?(F]Ifénﬁfﬁ'in a

light emitting unit for enmitting a | aser beam havi ng

[ ) [ am.havin econd..
lascr ol JARHR £ ARGt 255 ool R PE gt P Efgting the
1 el enent 'hatﬁi %%%a l'ight receiving unit for receiving
aset b ing the Tirst geavelsagth orabe laset brant having theeseeonshgt h
. and | aser beam havi ng the second wavel ength refl ected
wavpjength;psecend colllivating aeans fordransitting did aéep Geamitaving the

emtting a |l aser beam having a third wavelength; a

third SRSTnkihg A st ot o 6k @il L BRB Yeal VA fhe

light réceiving “unit for recelv

| Lred wavel ength, a firs
firs FR e AR et Pl Rk mionfion iy beam
having.the first wavelength or the |aser beam having
havifdhe e eveloniite Fapamitad duealuthegeroniiedliipanagmeanornd
transmtting the | aser beam having the third
a seqendeobieivie;lens for transmittireythe eset bewsn having thewsshd t | ng
the | aser beam having the first wavelength transmtted

wavtleagthdFarishettink thd fifkt 6QlikdafR i,ﬂg,ﬁgeans or the |aser

bﬁam having the third wavel _ngt d'transm' tt edb_ t hrough
| oran PEARS pikup!diFic ARty BY PSR eEAing thclies & firs

. econd wayvel ength transmitted through the first
 lightegyivteing uery g)r,«pgg;ﬁglg a laser beam having a first wavelength and a laser

beam having a second wavelength; a first light receiving and emitting element
having a Iight receiviﬁg unit for receiving the refurning laser beam having the first
wavelength and laser beam having the second wavelength reflected by an optical
disc; a second light emitting unit for emitting a Jaser beam having a third
wavelength; a sgcond light receiving and emifting element having a Iighf receiving
unit for receiving the returning laser beam having the third wavelength; a first
collimating means for transmitting the laser beam having the first wavelength or the
laser beam having the second wavelength; a second collimating means for
u‘ansmlttmg the lasér beam having the third wavelength; a first objective lens for

transmitting the Jaser beam having the first wavelength transmitted through the first




According to the optical pickup device and the
recorder and/or reproducer, the optical path having
opti mum magni fications to the first to the third | aser
beans emtted corresponding to the three optica

di scs having different formats can be fornmed by using
the two light emtting units and the collimator |enses
and two objective |lenses. Therefore, the optica
pat hs corresponding to the | aser beans of the
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emtting the |aser beam haV| ng the wavel engths
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respective optical discs wthout introducing the
- collivaxting mieags. of the optical path of the pickup optical
system BRI EF DESCRI PTI ON OF THE DRAW NGS FIG. lis a
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to_the present |nvent|on 9 FIG 3 |s a structural
_emitjed gprresponding te thetthree opticalplises diavingalifferentformatsatan beof
the optical pickup device according to the present

fornhealigntising theRwG light emiting uhits had He cHlIRNABP RSSAGNGIher

opti cal syst em of the optl cal pickup device according
_ v t ow n
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the respective wavelengths can be commonly used, and the optical system having

the optical magnifications suitable for the respective optical disc formats can be
realized between the light emitting units for emitting the laser beam having the
wavelengths cofresponding to the respective optical discs and the respective optical
discs without introducing the maximizing of the optical path of the pickup optical

system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing an optical system having onellase-f) diode and one
objective lens em‘responding to three formats;

FIG. 2 is a structural view showing an optical system of an optical pickup

device accordjng_to the present invention;




according to the present invention; FIG 6 is a view
showi ng anot her enbodi nent of the optical pickup
device according to the present invention; FIG 7 is
a perspective view showing a | aser coupler; FIG 8 is
.a structural view show ng anot her exanple of the
optical systemof the optical pickup device according
to the present invention; and FIG 9 is a structural

vi ew showi ng still another. exanple of the optical
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PREFERRED EMBODI MENTS The optical pickup device

the 8@3@53?9%1358%@“#\&@8@ EW@WBWWWQ be descri bed
in detail with reference to the acconpanying draw ngs:
An BHgi4isia stipictialview showing dmother pptiéal systemi afdhé optical
recordi ng and reproducing an information signal to

pickuprdesideysesrdalg onhé prkertigeehtignof a CD, a DVD, or a
BD, and realizes at |east three types of optical

magpyck i [ [ . t ypes, of

o o157 e 8 B oot e bR AR R P

Igl%erto gamem tting units for emtting three 10 - - -
according to e pregept Javegfiotyayel engt h | asers correspondi ng to

the formats of the respective optical discs 2 and two

col FiGrétis e view shewingampther embodimsmo nfiibemptieal piekup device

respective laser beamemtting units, and two

accondhing ¢b thecpresons 8fvefifiomhi ch to the | aser beam
transmtted through these collimtor |lenses.is

s B A i o

FIG. 8 is a structural view showing another example of the optical system of

the optical pickup device according to the present invention; and
FIG. 9 is a structural view showing still another example of the optical

' system of the optical pickup device according to the present invention.

DETA;LED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The optical pickup device according to the present invenﬁon will be
deséﬂbed in detail with reference to the accompanying drawings: An optical
pickup device 1 is a pickup device for recording aﬁd reproducing an information
signal to three types of optical discs 2 of a CD, aDVD, or a BD, and realizes at least
three types of optical magnifications optimum for at least three types of disc formats

by an optical system 3 comprising two laser beam emitting units for emitting three.
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FIG 2, a 2-wavelength |aser diode 10 for emtting a

| aser beam having a wavel ength of 405 nm

corresponding to the BD and a | aser beam having a

wavel engt h of 660 nm corresponding to the DVD, a

1-wavel ength | aser diode 11 for emtting a | aser beam

havi ng a wavel ength of 780 rum corresponding to the

CD, a first collimator lens 12 for converting the

| aser beamemtted fromthe 2-wavel ength |aser diode

RY e, by each .
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wavel engt h of 660 nm and the | aser |ight having the

L S 01 A iy

first objective |

'e‘mre? 1 bgﬁnth??@??%%@%@%gf?@fis ocieSpondiog bt

beam

ective Ii‘g% 9 for convergl ng the Iaser
i.]%o Jems conyemingfthsheerheamemitied from ére Dewvelength
haV| ng@t he wavel ength of 780 nmto the signal

 laserdipde &0 info s prédeterntified diwerpphi aglle By 8achAwavelength; a second

phot odet ector 23 for detecting the returning laser

collihmaim]énsorB fop eoRRirtifigtheth s beam ¥l ad BOPiLF 0 ength

laser diode 11 into 2 predetermined divergent angle; a first beam splitter 15 for

‘transmitting the léser beam having a wavelength of 780 nm and reflecting the Jaser
beam having a wavelength of 405 nm and the laser beam having a wavelength of
660 nm on the same optical path as the laser beam of the wavelength of 780 nm; a
second beam splitter 16 for raising the laser beam having the wavelength of 405 nm
to the optical disc 2 side and transmitting the laser beam having the wavelength of
660 nm and the laser beam having the wavelength of 780 nm; a rising mirror 17 for
- | rising the laser beam having the wavelength of 660 nm and the laser light having the

wavelength of 780 nm to the optical disc 2 side; a first objeéﬁve lens 18 for
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beam splitter 24 for reflecting the returning |aser
beam to the phot odetector 23 side. The 2-wavel ength

| aser di ode 10 contains two sem conductor |aser chips
as a laser beamemtting unit at an interval of
several mto several hundreds min one package. The
| aser beam havi ng the wavel ength of 405 nm
corresponding to the BDis emtted fromone emtting

unit,, and the | aser beam having the wavel ength of
the ..

i = . " g
coPiRiA heliel BERRRAIE fhwhiBailitel 307 Bl biiie bR eriigine
- lenath J.aser diode 10 is .incjdent on the first
surfgt Bt ReRRt i85 5 o0 adiactis 1oWol SEicearerpmertie fver
the beam of the effective angle range according to
beagphayingtheveavglengthsofesi0 nmand thedpsertbeat havingciht wavelength
| ens 12 and outputted to the first beamsplitter 15.
of 780eani tonthe sigmabiicboldigesurtlice ¢€ thklo (ﬁbé‘%; todetector 23
sem conductor |aser chip as thé |laser beamemtting
for @8tk dtig ﬁ%"?ﬁ%%g&' T4 I . heam havi the .
o WavetfIi ngtg 0 n%%ﬁg%p@%gé%%f%cgh@%@mn
1§: omghi.s emttin nit. The |aser beam
beaThlibo4 fof fletting B tebirahgtliver hewn ta thamhotadepeptor 23 side.
i ngj,dent on the second collimator |ens 13 provided on
t hel Rpeeelepathiaseadindenkd) ¢antrins tvo sdmicomivetstiaderchide as
effective angle range is collimted by the second

a laseobédanmremitting enit i 3n iRe®AHoREVsLEAm S s%@é?ﬁl; ﬁsdngﬁe&i&ﬂ*m

splitter 15. The first beamsplitter

one &n 1S/ AL J AoF: i stj.Cs, ransmts the
P e TS bRl el eBl A0S ek pompaponcing to
ﬂle]iﬁfié ["%gl?f | aser .beam having the wavel ength of 405
nm of the 1 asgpe 8 AP1tnand the lasarbeasmbaving the wae:lemth
the optical system 3 commonly uses the optical

hus,
of 66@@9 cgirespeadingde the DVD is emitted from the other emitting unit. The

- laser beam emitted from the 2-wavelength laser diode 10 is incident on the first
cQIIjmator lens 12 provided on the optical path, and the beam ofl the effective angle
range according to each wavelength is collimated by the first collimator lens 12 and
outputted to the first beam splitter 15.

The l-wavelengﬂi laser diode 11 contains one semiconductor laser chip as
the laser beam emitting unit in one package. The laser beam haviﬁg_the
wavelength of 780 nm corresponding to the CD is emitted from this emitting unit.

'The laser beam emitted from the 1wave1e§gﬂ1 lasér diode 11 is incident on the

| ségond collimator lens 13 provided on the optical path, and the light of the
predetermined effective angle range is collimated by the second collimator Jens 13

12



beans havi ng the wavel ength of 405 nm the |aser beam
havi ng the wavel ength of 660 nm and the |aser beam
havi ng the wavel ength of 780 nm On the optical path
of the laser beamtransmtted through or reflected on
the first beamsputter 15 is arranged a pol ari zation
beam splitter 24 which makes the returning |aser beam
i ncident on the photodetector 23 to be described
| ater, the second beamsplitter 16 and the rising
LLEOr e beam splitter 16 raises the
am?%%'s Edﬁééﬁ?ﬁ%\sp%ﬁﬁgﬂgﬁﬁel ength of 405 nmreflected
on'gﬁf first beam sglitter 15 to the optical disc 2
si dethe hist beage splitier 45 hasa wayelgngthdselaton chasacteniytisss i ve
lens 18, and reflects the returning | aser beam from
transmsitsothe ilasat betins having chet wavelqitiaof 280 hopakdrsflcsrlbetlases
24 side. The second beamsplitter 16 transnmits the

bedn? B&¥ing ARAMMMIINN of A5 HRVR' (BE E{sgr %ﬁﬁﬁ%&@%ﬂf&:‘éﬁ%ﬁféﬂ%ﬂl of

- on the first beamsplitter 15 an r
in he, wavel ength of 780 trapsm tted t.hr
66q 6’ iy S Bical BPvetn l coimoryuseS e et naty b e foser
and transmts the returning |aser beamreflected by
beaﬁﬁglﬂﬂ% fiﬂé waveleagthuof 405 nmadhe biser beam having Sherwayelengtle of
24 side. The rising mrror 17 raises the |aser beam

660amiang theasawbeaidmying he wifelength 6780t t ed t hr ough

the second beamsplitter 16 and the |aser be._am havi ng
L RN i A I el SRuEp Ao g on e
e K 13 hiteeA nel Girafion Be ol v Bt nieh i
r

splitter 24 side. The first objective lens 18 is set
retupgngtl%mm g}cu[;:pg pn thephptedetsatordd tothe deacribed laen the
having the wavel ength of 405 nmraised by the second
secagichragpsplitter 6 a6d therising mirror 17.  The second beam splitter 16

raises the laser beam ﬁairing the wavelength of 405 nm reflected on the first beam
splitter 15 to the optical disc 2 side, introduces the laser beam to the first objective
lens 18, and reflects the returning laser beam from the optical disc 2 to the |
P_olan‘zaﬁon beam splitter 24 side. 'The second beam splitter 16 transmits the laser
beam having the 'wavelengﬂl of 660 nm reflected on the first beam splitter 15 and
the laser beam having the wavelength of 780 nm transmitted through the first beam

| splitter 15 to the rising mirror 17, and transmits the returning laser beam reflected by

 the rising mirror 17 to the polarization beam splitter 24 side.

| The rising mirror 17 raises the laser beam having the wavelength of 660 nm

transmltted through the second beam splitter 16 and the laser beam having the
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forman optical spot on the signal recording surface

of the optical disc 2 by being provided with an
aperture limting neans such as a di aphragm 20 and t he
i ke. The second objective lens 19 is set to a
nunmerical aperture with which the laser beam having
the wavel ength of 660 nmraised by the rising mrror
17 and the | aser beam having the wavel ength of 7-80
nm can form an optical spot on the signal recording

N bRt R e L
gth plates 22a, 22b

Se"‘f’%‘f @ﬁéﬁia ' Ve%éwém 6?&#%@3@%&6 a5er beagpfromyshe epteal disc

a |l inear poI arization beaminto a circul ar

2 todbe pelazizatiombeseasplitiee 2@isidel ded  bet ween t he second
beam splitter 16 and the first objective |l ens 18 and

bet The firstlobjective ledg 181i§ §tto & huide e&ﬁfeoﬂﬂh WHiQE frle\Sser

Iens 19.. The 1/ 4-wavel ength pl ates 22b convert

i 9%%?&32%3?%{;@59%%2‘?@%?@
fom@es TG G KL

pat h, ~and can refl ect the |aser beamof the return
PfO‘BMW!tb apaperimstliniging ateans Eﬁaclsascbedzlaphmgm Jiodrad the dikieon
beam splitter 24. 7 R
The seanddbjetive lendd 99 ketds hefimddial 415 tﬁlve;}gcﬁ R 9hser

beamis formed as a |ight.recei ng e ment comon

bealﬁﬁﬁvﬁl §hd %@éle%ﬂ %kﬁg@?]gfaﬁaimga%géﬁéﬁém g aig qa_nflgﬁe aser

refl eCted
and condensed to

bea“t‘ ﬁé‘”ﬂg S‘Fﬁ W?‘é@%‘fﬂ?ﬁ Hg 9@‘1& »: n%yntan@pn@@kapat omthelsigral 25.

recording surface of the optical disc 2 by the diaphragm 21 and an aperture limiting
means (not shown) provided 611 the objective lens 19,
1/4-wavelength plates 22a, 22b for changing the polarization of the laser

 beam from a linear polarization beam into a circular polarization beam are provided
between the second beam splitter 16 and the first objective lens 18 and between the

 rising mirror 17 and the second objective lens 19. 'The 1/4-wavelength plates 22a,
~ 22b convert the polarization direction of the Jaser beam at 90° in the forward path
and the return path from each other, thereby preventing the interference of the laser
beam of the forward path and the laser beam of the return path, and can reflect the
laser beam of the refurn path to the photodetector 23 side by the polaﬁzation beam

splitter 24.
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The pol ari zation beamsplitter 24 for reflecting the

returning |l aser beamto the photodetector 23 side

transmts the | aser beans havi ng the wavel engt hs of

780 rim 660 rimand 405 nmemtted by the first beam

splitter 15 on the forward path as substantially

P-pol arized |ight, converts the. polarization

direction to the direction perpendicular to the

forward path through the 1/4-wavel ength pl ates 22a and

- 22b, Theaplbtodehd 23 fob Be@Bind Be otaRting }‘as&fbéagﬁs formed as a
e n beam

returning | aser beamreflected by seco

: e réstng, mrror,17 to e .
lgfEetstiBk hfnd? JohidfoaL ol BV EIehR, 88 senaning lager
| i 'FFéﬁit%'o ding to the optical system3 of the
bea&%g‘?%c- i 18 palasigatiobeam splittsr 24 as/incislent on aregulating lens
beam havi ng t he wavel engt h-of 405 nmemtted fromthe
25, 2andzondansed to tha dight sbiceivinglfirfase by ﬂi%gtﬂaﬁﬂ% 1dn€ 2Si gnal
recordi ng surface of the optical disc 2 through the

U s e s L
the pAOOAEciof 2 13 EypiE e e B BarfE i, V2chel i b0

t fi rs% gol_l imptor lens 12 and the first objective
nmy s gndl 402 gRrRittegihy thefirs hpanysplitterol 5 orethefotgreai path as

‘ recording surface of the BD. The | aser beam having the

substantially Rypolarizedsight, converts thegsbldrizatioh dere2ioptoahe Aitédion

| aser diode 10 is incident on the signal recording 15
erpendicate (@thetfbev 28 ipafttthrdli atalele| '
P collimator |ens 1°2d’a the 11 ﬁg‘tgl%eam gnpéﬂq?grtésrl%aatnﬁlgz})’
d véfid LAdar . e.second objectiye lens 19. The
and PR g LA anb @ L B onek Bbrteleted P the second
refract via a second gptical path 27 passing the
bearp;s é@“c‘%d%dﬁﬁ%‘ﬁmgé%mﬂ & therphetadetentat 23jideas ve | ens
19 to connect the optical
- substantially S-polarized light.

Accofdjng to the optical system 3 of the above-mentioned optical pickup

- device 1, the laser beam having the wavelength of 405 nm emitted from the
2-wavelength laser diode 10 is incident on the signal recording surface of the optical
disc 2 through the first collimator lens 12, the first beam splitter 15, the second
beam splitter 16 and the first objectivé lens 18. The laser beam having the
wavelength of 405 nm is refracted via a first optical path 26 passing the first
collimator lens 12 and the first objective lens 18 to connecf the optical spot to the
signal recording surface of the BD. The laser beam having the wavelength of 660

nm emitted from the 2ﬂwavele_ngth laser diode 10 is incident on the signal recording
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spot to the signal recording surface of the DVD
Further, the | aser beam having the wavelength of 780
nmenmtted fromthe 1-wavel ength | aser diode 11 is
incident on the signal recording surface of the
optical disc 2 via the second collimator lens 13, the
first beamsplitter 15, the rising mrror 17 and the
second objective lens 19. The | aser beam having the
wavel ength of 780 nmis refracted through a third
surdielof e othIdiBa Fhrodgh it MECMnER) 1lAOthe! fEbehrh
and the second objectifve l'ens 19 to connéct the
[ ! o 1 r rdin urface of .the re
spIfiE 157 e TR bk 12 sl a8 ety § B Wmo o pgideam

specific

haBhE ent invention forns the optical path havin .
a4 Wﬂ‘@sﬂw A4S Feftagied viaaa sgcopd gptical pathny/ passing
wavel engt hs of 405 nm 660 mm and 780 urn enitted

the digstraedljmatot Tegs 12 and éhet secemd olsjpdtivedbnsli Secormbanthe eptical
different formats of the BD, the DVD and the CD by

 spotif e ignAPrebRinPaRfacs | '
pot he t\%lo obj ective | gﬁgggﬂﬁ%ﬁgd %&bﬁﬁ%ﬂ%r%%g&&%tﬁe
L opgi gal th corre nding tQ the
wa b BT P A R B B I o onaeE FisrrgEhde Th el o
optical system havjing optimum_ optical nagnifications
the grgpalzgcqn iSng]éCff gk the wegevés!ps@cz vig ¢hejsecond oeltimator lens 13,
between the |aser diode for emtting the |aser beam
the fiest beam splistand Setherizigsmiroor Ksandité second objetive lens 19.
' respective optical discs and the optical discs wthout
Theiliwer besh RavihB thd ®A i ﬁgfc%é d of thk %t
pi ckup opti cgl syst%elﬁl]lgq?r???ﬁ%&%ﬁ??%a sy@i?(ge'%hé [Ag)ptlcal
f i mator J.en 12, 13.and the first,
path e aREE00K CBlialR 181 15 4G Sitond Qbietine fong D1
' fitaetgthirdotical paths 26 to 28 through which
congeghihe opicalispate the recpeding sgéaseiof érelel engt hs pass

have the
More specifically, the optical systerm 3 according to the present invention

forms the optical path having optimum magnifications to the laser beams having the
‘wavelengths of 405 nm, 660 nm and 780 nm emitted.corresponding to the three
optical discs 2 having different formats of the BD, the DVD and the CD by ﬁsing
the two laser diodes and collimator Ienses and the two objective lenses. Thus, the

. optical system 3 can commenly use the optical path corresponding to the iaser
beams of the respective wavelengths, and the optical system having optimum
optical magnifications can be realized for the respective disc formats béhveen the
laser diode for emitting the laser beam having the wavelengths corresponding to the

respective optical discs and the optical discs without mcreasing the length of the

16



opti mum optical nmagnification to record the BD by the
| aser beam having the wavel ength of 405 nm passi ng
through the first optical path 26, have the optinum
optical magnification to record the DVD by the | aser
beam havi ng the wavel ength of 660 inn passing through
the second optical path 27, and have the opti num
optical- magnification to record the CD by the | aser
beam havi ng the wavel ength of 780 nm passing through

opﬁdwpéthidf%@pkjég?bpﬁmgyﬁn. The magnifications Mi ?Mt Ee

respective wa engt hs are di splayed by a ratio

Fc/ fo l.ength FCl ar FC2 of e fir

o 208 ot {¥Sreat 31 the SR8 S3on PolfalorTatend 2 12 aidhe
length FOBJ1 or FOBJ2 of the first or second objective

first SFEOngEobipCtivedensen 1%, 19 o comtinufing the Gt o dird opfipishs 26
the first optical path 26 through which the | aser

to 28<hroughwihigh thedasanbeiras of theatspbbivewatelengths pasdibage thee
- BD passes beconmes MB = FClI/FOBJ1, the optinmm

PR OB anr o rre e REARIDIPE el e
wasE{EheBE, 805 AL bl e e nalb ot dhe pfgmum

third qptical path 28 through which the |aser beam

optig rREORD second the I8V Dy therdaser beamdwowing the waneleqh
6gasses becomes Mc = Fc2/FoBJ2 In this optical system

of 680 npypassingthtomgh dlse sbesnd bptichl phid\27, andBive theioptimhim optical
assuned that the optinmumforward path magnifications

m""g?%"da?,a‘l A0 fockid HRICHbY Y mdseéﬁﬁ%ﬁ%eé??gﬁéﬁ%&% nm

ﬂg&fgj ﬁﬂp({ ' gle of the laser side and the
pasn ri ﬂlgper %%%B?gt he objective Ilens, as one-
exappl e of. the faocal |engths of the first, second
col Hiemagnificaions M 1n themgspective wavelengths are displayed by a ratio

(M = Fo/Fopy) of the focal length Fe; or Fe, of the first or second collimator lens 12

or 13, and the focal length Fogy; or Fopy 6f the first or second objective lens 18 or

19.  Thus, the optimum magnification M, of the first optical path 26 through

which the laser beam having the wavelength of 405 nm for recording the BD passes

' .becomes Mg = Fci/Fogi, the optimum magnification Mp, of the second optical path

- 27 through which the laser beam having the wavelength of 660 nm for recording the
DVD passes becomes Mp = Fcy/Fogr,, and the optinmum magnification Mcof the
third optical path ‘728 through which the laser bm having the wavelength of 780 nmn
for recor_djng the CD passes becomes M = Feo/Forpo.

In this optical system 3, for example, as described above, when it is
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and the focal lengths of the first, second objective

| enses 18, 19 havi ng such opti num magnificati ons,
there are as shown in the following table. [Table 1]
NA LD effective LD side NA Magnifi- Collimator

oj ective angle cations f f CD 0.52 14-15.5 about
0.13 4 10 2.5 DVD 0.65 11.5-14.5 about 0.11 6 15 2.5
BD 0.85 8.0-10.0 about 0.085 10 15 1.5 The rel ation of
this table 1 will be described. First, the foca

IR o o RO ML ol g,

constituti
fi.rst objective |ens
the VP Ao P aregO1SI. € s a4 05 e o pbsfomsbip between
i cal path_ 26 through whi ch the | aser beam havi ng
me@%’éC%@g&]@f the dasenigige and thepnssaricabapertats NA ofthe objective
opti mum magni fication of 10 folds to record the BD.

lenSas ofhe exdmplengtie focdl Ieagthi6f fhie"it, 6bhd BRIt OBRseA 42, 13

for constltutlng the second optical path 27 through

and sl Rt eS ebﬁg%a&m%.{crﬁgm&\%g B9 hafingen "

for recor

op tﬁ&ﬁ] ﬂa%égfcagﬂ ﬁ"elsrlﬁ grce%g' ?ﬁ’né’é fhe follgwing fgkle. t he focal

Ieﬂgth FOBJ2 of the second objective |lens 19 becones
= 2.5. Then, the focal Iength FOBJ2 of the second

objfective Tens—18—for—eonstityt+rg—the-third optical
patlhN28 t hiDoeffidetivki [chiX dide Nas§r mgﬂﬂﬁha\' C¥llibd3%or | Objective
wayel engt h of 780 '
angle cations f f
CD | 0.52 14—155 about 0.13 4 10 2.5
DVD | 0.65 | 11.5-145 | about0.11 6 15 | 25
BD | 085 80-100 about 0.085 10 15 1.5

The relation of this table 1 will be described. First, the focal length Fe; of
the first collimator lens 12 for constituting the first optical path 26 is set to 15, and
the focal length Fopgy, of the first objective lens 18 is set to 1.5 (10 = 15/1. 5) so that
the first optical path 26 through which the laser beam having the wavelength of 405
nm passes satisfies the optimum magnification of 10 folds to record the BD.

“The focal length Fe; of the first collimator lens 12 for constituting the
second optical path 27 throngh which the laser beam having the wavelength of 660

nm for recording the DVD is 15 from the above description, and since the
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nm for recording the CD passes is 2.5 fromthe above
description, and since the nmagnificationin the CDis
set to 4 folds, the focal length Fc2 of the second
collimator | ens 13 becones 2.5 x 4 = 10. Thus, the
optical system 3 conprises the first collimator |ens
12 common for the | aser beam having the wavel engt h of
405 nm and the | aser beam having the wavel ength of
660 nm and the second objective I ens 19 on which the
magAFRAtRER the PAVD A¢sdt ‘TS{Q@' Fﬁ; nmd
I nci dent in addi ti%nafg f e’tﬁgr%s‘“{ﬂ%% e?‘?‘*&zgaﬁtg%?%gd
- WAL, e |l aser be havi ng t he wavel ength of 405
Objﬁﬁwh‘%@;bﬁgglg%éﬂ’ﬂmesi%é%g&nd objective lens 19 has a
| as sitﬂe effective angle of 1.7 fold of the optical
systi&‘ﬁﬂs #riqsial lengt Fame of the sacomyl objective ldns 11 Otfhecddstirging
h \Aﬂﬁ}/es in the collimtor |lens and the objective |ens
eithird-oiticallpath 28 elsouphechield 0iédasef Bedm hivRAE GRS G
fact that the focal length of the obj egﬁﬁé/ea?%ﬁﬁﬁh%?%o
nm B&GeBRding thé EPpazsds i colkimat ot
| enses &g%e combn: Aﬁggf)fh?ﬁleeﬁggp?‘?:&a&esgf}g My28d since the
“ﬁ}ﬁa[' t secqnd ,c i pator | ens 13 on which_ the
mag aserd °§§§Fﬁe@ﬂ%§§3ﬂé t&i&’e‘ieﬁ[ﬁgﬁ%‘faﬁk@g@% ofithe seconpdi dent
In a itié)g to the first collimtor Iens 12 on which
collimator Igus. 13 Becomasadd gt £HO. wavel ength of 405 nm and
the | aser beam having the wavel ength of 660 nmare
i ncThuspthewpiical sybtens® comgridd (ROTRG %Hﬁlit@f‘ﬁﬂ&?% l:&gu:g)
thoor 680

common for the | aser beam having the wavel eng
for thelaserdnd K rﬁ%ﬁ[ﬁ ; vel ength aof 780
Sim 7o co%}gltnéga%t%‘? e o&ﬁ%@é@%ﬁm% "’rrg’r?af”gwr"%ﬁh&
d collinmptor lens_ 13 and the second
wavilpfiethe 060 fid 868 Bi% $60nd 0Pl IgnsitS on mueh the lawgbearst -

raai2e 2 folds of the optical system
havifg g’le anefength of 660 nm is incident in addition to the first objective lens 18

on which the laser beam having the wavelength of 405 nm is incident. The second
objective lens 19 has a laser side effective angle of 1.7 fold of the optical system
_(magniﬁcation of 1/1.7) common for the thfee waves in the collimator lens and the
objective lens in FIG. 1 as described above. This is according to the fact that the
- focal length of the objective lens becomes 2.5/1.5 = 1.7 folds when the collimator
 lenses are common. |

Also, the optical system 3 comprises the second collimator lens 13 on which
the laser beam having the wavelength of 780 nm is incident in addition to the first
collimator lens 12 on which the laser beam having the wavelength of 405 nm and

the laser beamn having the wavelength of 660 nm are incident while the second
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which is comon for the three waves in the colli mator

| enses ‘and the objective lenses in FIG 1 as

descri bed above (the magnification of 1/2.5), and this
is obtained fromthe fact that the focal |ength of
the collimator becones 10/15 = 1/1.5, the foca

| ength of the objective Iens beconmes 1.7 x (1/1.5) =
2.5 folds from2.5/1.5 = 1.7 folds. According to the
optical system 3. for constituting the first to third

objeetiveciahs 1PRicommeh o tRSIaer Belih Havird the SRAR04 th of 660 nm

collimator lenses 12, 13 and the first, seco
Pihie ' ' opt.i cal .
ol Yo SRS PR Sl LERSI M. RSByt e cpsipem
faor. constituti e three optjcal pagnifications
magieBEEhponut b e theySopend fallimaios T nd tbersacped
between the two | aser diodes 10, 11 and the two
objefjvedens k9 haye adaset gide effeniiveangle 0f2.15ofblds oftthe optical system
Jengthening of the optical path and without a size
whichés eai@on forithe thre€ aPePRthE BbIiAA A hsed BHE ﬂTet ective
opti mum optical magnification in the optical system
len@k i T ' IS _obtai ne d the. |aser
e S B FRESLINED B T B R Bhe B 17 e aud i Sbined
L the timym . guanti of _.the heam on the opti cal
tron e A6 R b Yiter Bnethef the Pemiiorheopaea &/l Sanl/1.5, the focal
I nconveni ence of the decrease of the recording speed
lenggh of the objectivedens becarmembl x (LELHY < Rifofoldsfeom@dB/DS = 1.7
prevented, and the recording characteristics by the

foldept i mum 20 recording quantity of the beam are
mai ntained with a sinple construction, and hence

- . . . A " . . a
St RRAE RIS R ARS oot S Bnb O B el Bidopiedl
P8R iy RLE] Ecamioutprinelensds 2,0 Baad e s second

~ objective lenses 18, 19 having the optical magnifications as described above, the

optical path for constituting the three optical magnifications corresponding to the
 three formats can be realized between the two laser diodes 10, 11 and the two
- objective lenses 18, 19 without introducing lengthening of the optical path and
without a size increase of the pickup optical system. Thus, the optimum optical
magnification in the optical system of the respective formats is obtained, and the
laser beams of the respective wavelengths can be condensed in the optimum
quantity of the beam on the optical disc of the respective formats. ‘Therefore, an
inconvenience of the decrease of the recording speed at the information signal

recording time can be prevented, and the recording characteristics by the optimum
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FIG 3, a photodetector 29 is further arranged between
the pol arization beamsplitter 24 and the regul ating
| ens 25 through the regulating | ens and the beam
splitter. For exanple, the returning | aser beam
havi ng the wavel ength of 405 nm may be detected by
t he photodetector 23 and the returning | aser beans
havi ng the wavel engths of 660 nm and 780 nm rmay be
detected by the photodetector 29. In the optica
recOMIAE JRditicy BEMEBEAS AL Mafiiiled it AL BhEtcl. apdhepes
' l.aser. beam havi.ng t.he ,.wavel ength of 405 nm and
ad%ﬁ%ﬂg%gg@mgég i@%k%m@dmavelength of 660 nm are
emtted from the one 2-wavel ength | aser diode, and
t he Incidentally imthisepticgl systenndy whem thetrefniog tasenbezam is
the | aser beam having the wavel ength of 780 nm are
detéatied bieapluralitytof phowdetebjopridcurlihe fibthe MidiveRh s | A4&hed@an
where the | aser beam having the wavel ength of 660 inn
d 8REh mllﬁﬁ aﬁ&n\?@? w0l 8
H%%?ngmpr om {Eg one ¥112- wave gﬁ%? hI aser d dé'c‘l‘élq’é?'%%@er
beam havi he el ength qf 405 and f.he
24 4080 rel RIS el S reethnbedrnscng thetbaay sphier. For
incident on the one objective |lens is possible.
ex iﬁ‘@ remrnipg laser beasphaviag thy wevelersgh o64Q5 hmamay be
shown in FIG 4, a 1l-wavelength |aser diode 31 for

deteeteidtttyi thg photodstectob 23 and thei regraingdaset Beghdhfingdle 21
nm corresponding to the BD, a 2-wavel ength | aser di ode

waveRnE @k o 860 Thd 0N may ARAREALA B 1 IR EIFOI "

660 nm corresponding to

hawi th,of 780, rim cqrr.espondi to the

o ile Bptteat Sl o onfti bickhs AEiEE Broeh fheorenant
. Igser beam em tted fromthe 1-wavel ength | aser di ode
mveggon ma@pﬁed, not only the case where the Iaser beam having the wavelength

of 405 nm and the laser beam having the wavelength of 660 nm are emitted from

the one 2-wavelength Iaser diode, and the laser beam having the wavelength of 660
nm and the laser beam having the wavelength of 780 nm are incident on the one
objective lens, but also the case where the laser beam having the wavelength of 660
nm and the Jaser beam having the wavelength of 780 nm are emitted from the one.
2-wavelength laser diode and the laser beam having the wavelength of 405 nm and
the laser beam having the wavelength of 660 nm may be incident on the one
objective lens is possible.. |

Specifically, this optical systém 30 comprises: as shown in FIG. 4, a.

1-wavelength laser diode 31 for emitting a laser beam having a wavelength of 405
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predet erm ned divergent angle; a second collimator
I ens 34 for converting the laser beamenmtted from
the 2-wavel ength | aser diode 32 into a predetermn ned
di vergent angle by each wavelength; a first beam
splitter 35 for transmtting the |aser beam having
the wavel ength of 660. nm and the | aser beam having
the wavel ength of 780 nmand reflecting the | aser
beam havi ng the wavel ength of 405 run on the sane

PR R 0 B PP 2 BT R R ioRe 2006, AT e
beaff Bl o Py LB\ R0 S PoPrpongmeth i VR alsse beam

beam havi ng the wavel ength of 660 nmto the optical
having 2 wavelenghofd80 maneorrespondjng e thedSBr a firsh nollimatordenhds3
wavel ength of 780 nm a rising mrror 37 for raising

for thevdriigetheigribbay eftidd RomiBY ¢ Lenalidhe 1as§UiodR 3 Pidtba

optical disc 2 side; a first objective Iers 38 for
prefQESha! Bl hAETs REAT AMHAR R JHELSAL o 15
e st 5354 ad it 4658 ol el Sond s

beam havi ng t he wavel ength of 780 rimto the signa
angledysoraghwavelengt & fisst benm splitter 35 fofitsansaitting the laser beam

phot odet ector 40 for detecting the returning | aser
havingethe taveichith of 66068l ard e lder Bodhn AaPipbdhd #avdlonsth BEFED

splitter 42 for reflecting the returning | aser beamto

nm hite i 9
B e et b 1Bt 4D B B
. a vi ng the _wavel engt.h 405 nm and t he
optibd Y ox R B er Gkt Ry e ot asjoninof Sl g dapiaser beam
Splitter 36 are_set to a nunerical aperture which can
haVlPE e vAeelength o 780 o e serpndrheans splitler B6 fanaising the idser

~of the optical disc 2 by an aperture ‘
- beam having the wavelength of 405 nm and the laser beam having the wavelength

of 660 nm to the optical disc 2 side and transmitting the laser beam having the
- wavelength of 780 nm; a rising mirror 37 for raising the laser beam having the
wavelength of 780 nm to the optical disc 2 side; a first objective lens 38 for
converging the Jaser beam having the wavelength of 405 nm and the hser beam
- having the wavelength of 660 nm to the sigﬁal recording surface of the optical disc
2; a second objective lens 39 for converging the laser beam having the wavelength
of 780 nm to the signal recording surface of the optical disc 2; a photodetector 40
for detecting the returning laser beam from the optical disc 2, and a polarization

beam splitter 42 for reflecting the returning laser beam to the photodetector 40 side.
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l'imting neans (not shown) provided on a di aphragm 43
and the objective lens 38 provided i medi ately before
the first objective lens 38. Further, anaperture
limting neans such as a di aphragm 44 is al so provided
i mredi ately before the second objective |lens 39, and
the | aser beam having the wavel ength of 780 run

raised by the rising mrror 37 is set to the nunerica

aperture which can formthe optical spot on the
sig i . I cal, di
Fur Een G QUEL SNIer 0B, Shofhlly (o Blo R tvRERCs the e
hqt odet ect or 40 for et ect | t he_returnpj | aser
beaffis Hvig ¢ W@Vﬂ&?&fﬁliﬂfép i B e spvelameth ofsbolbam Teised by
returning | aser beamis condensed to the |ight

the secpai\heag spliftérifoarofset ther mimdrizdbspertuoe whitth dap fohm he
regul ating lens 45. 1/4-wavel ength plates 41a, 4l b for

opticalnspot bh 0@ sigifl RRbATihE St dFithd HRidaRERE 2 BYSAMPeRAR a

i near polarization into a circular polarizatidn are

: [ vy t c heam.

lr R e VR R e 8 4 B PR 85 e s 39
bet ween th iSin jrrqQr. 37 and the_second objective

proYifed ettty hofare o dirsabiostise 0384 1 Kurther on apiae
the polarization direction of the |laser beamat 90 in

limitipg megpaerch a5 ardiaphaagintddds nlso provigded immedintebpbéfors ther |
t hereby preventing the | aser beamof the forward path

secomdabbjévtive dae 39panithe lasehBed hiving B Wavdligih OF 780haD

passi ng the sanme 23 optical path, from being :

i O S o O B R e
. ccordil ng

0pﬁ€%‘3§%t2&ﬁot!}$§i§§ l%@é%ﬁégg@%“e'%%ve, the | aser

beam
_ Further, a regulating lens 45 is arranged between the photodetector 40 for

detecting the returnirig laser beam and the polarization beam splitter 42, and the
 returning laser beam is condensed to the light receiving surface of the photodetector
40 by this regulating lens 45.
1/4-wavelength plates 41a, 41b for converting the polarization of the laser
- beam from a linear polarization into a circular polarization are respectively provided
between the second beam splitter 36 and the first objective lens 38 and between the
| rising mirror 37 and the second objective lens 39. The 1/4-wavelength plates 41a,
41b convert the polarization direction of the laser beam at 90° in the forward path
and the return path from each other, thereby preventing the laser beam of the

forward path and the laser beam of the return path, both of which passing the same
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havi ng the wavel ength of 405 nmemtted fromthe
1-wavel ength |l aser diode 31 is incident on the signa
recordi ng surface of the optical disc 2 through the
first collimator lens 33, the first beamsplitter 35,
the second beamsplitter 36 and the first objective

| ens 38. The | aser beam havi ng the wavel ength of 405
nmis refracted via a first optical path 46 passing
the first collimator Iens 33 and the first objective

opticelsatRFrér b@ﬂlfg;igtﬁfefddewﬁlﬁ)bé&%ﬂléxpﬁd th€ 14s8EbeahIPBthe return

recordi ng sur e of the BD. Also, the laser beam

pat e BSreTRE A Ry Bl 90 S Ik iR b splger
recordi ng surface of the optical disc 2 through the

42'second collimator l-ens 34, the first beamsplitter 35,
the second beamsplitter 36 and the first objective
| enbceudinpe thegpiicab systerh 30ian gesdribed whwws, drglaber beaB60
nmis refracted through a second optical path 47
havingshié Wavélbssth 92405 Anf Qhlieaidh the idde/Hti
obj ective Iﬁ%eﬂrﬁs 38 to connect the gﬁal%glaengg%%e?ﬁ%%det eIS
inciddrd 8 ' g DYD. Furthernpre, the
incif 08 thd SERITERRARY ShEScE Rl Gisc 7ot e OBy B
from.the,2- el ength laser diode 32 is incident on
m”#?@"%‘?% ’ tﬁ‘A@ﬁEﬁt EF%B Semgée%&fse@mi bgsm splitten 36 eng the
t hrough the second collimator |ens 34, the first beam
first gpjertiveleng88. t Abe laser bygnnhaving t7warelergie o405 ms is
objective lens 39. The | aser beam having the

 refrantedetiza firdt opticAlGAtG b@ssm%fm@ﬁm@oﬂﬂﬁs&&%nész hd theZihst

optical path 48 passing the second collinmator Tens
ob'e@lﬂ%l&ﬁb%@ﬁﬁ&iﬁﬁe&ttﬁ ' 3 connect the
1 optical spot to t gsét?égé'%gé&?é%rsmr g Surface gfthe
_ ) e, pbarticul arl the optical system 30 forns
BD. A1 E18A At Aiad e kel bt 660 waemiied from o
5 | gser  beans havi ng wavel engths of 405 nni, 660 nm
~wavelength laser diode 32 is incident on the signal recording surface of the optical

disc 2 through the second collimator lens 34, the first beam splitter 35, the second

beam splitter 36 and the first objective lens 38. The laser beam having the

- wavelength of 660 nm is refracted through a second optical path 47 passing the

second collimator lens 34, and the first objective lens 38 to connect the optical spot

to the signal recording surface of the DVD. Furthermore, the laser beam having

the wavelength of 780 nm emitted from the 2-wavelength laser diode 32 is incident
~on the signal recording surface of the optical disc 2 through the second collimator
- lens 34, the first beam splitter 35, the rising mirror 37 and the second objective lens

39. .'Ihe laser beam having the wavelength of 780 nm is refracted through a third
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and 780 nmemtted corresponding to the three optica
discs 2 having three different formats of the BD, the
DVD and the CD by using the two | aser diodes and the
collimator | enses and two objective | enses. Therefore,
even in this optical system 30, the optical paths
corresponding to the | aser beans having the respective
wavel engt hs can be commonly used, and the optica
system having optical nmagnifications suitable for the
opties pﬁh@&jﬁsﬁh% the RCORI Sollimatop s S drePfle B&NE %Bjécﬁﬁe lens

| aser diodes for emtting the | aser beans having the

0 ' t he respectdye tical

39 YOO Spl SEORAR Al FecolfiB FERB S G

i nt,oduci n Ifn_thenjg of the optical path of-the

pi C ﬁe&éﬂg%%arsé Qntical systepr3Q frmsaptisgkpaghs Isying he

first, second collimtor |lenses 33, 34 and the first,
optyswsmeagsificationy to therldasesb&fys RFidpwaveloagths of 405nm)660 om

first to third optical paths 46 to 48 through which
and 789 A esiittddeeiFespbndife td @S Haeé bglﬁcm ?Qﬁ% thfee different

passed, have the optinumoptic magni ficatron to

t m Ravi ng, t he,. vel engt h
fon i 3F Eoe 35, LY 410 48 oy R PO lered BrodiB i 5
have fhe optinum, . optical magnification to record the
mﬂB%%{?mE% dwerobjective ﬁ%\l&%ggﬂwfm evemigtthis apticglayysiem
&aﬁs@sion t hrough the second optical path 47, and have
30, pgpglimi;hﬁ@pxesmdingmg:he lasercicans Kavinghe rekpetigveCD by
the | aser beam having the wavel ength of 780 nm 25
wavelengihe Gat be oulmrlputdd, hat O opfiekl syeh ivind St
- desgtrhisbed above, t eag"oti numtdgggdr‘%i icg%l onsgb‘ﬁﬁ’tfcr_?lthe
| -al ent by;.a fatio (
A e WS UG IR st RO G tgeSen the
34, and the

lase’E %‘r&’é‘tfs for ﬁ‘%&e‘ﬁgg %’%ls%:b%‘lf@g e gva%lengths corresponding to

the respective optical discs and the respective optical discs without introducing

lengthening of the optical path of the pickup optical system.
In the optical system 30, the first, second collimator lenses 33,34 and the
first, second objective lenses 38, 39 for constituting the first to third optical paths 46
'to 48 through which the Iaser beams of the respective wavelengths are passed, have
the optimum optical magnification to record the BD by the laser beam having the
wavelength of 405 nm passing through the first optical path 46, have the optimum
. optical magnification to record the DVD by the laser beam having the wavelength
of 660 nm passing throﬁgh the second optical path 47, and have the optimum optical

magnification to record the CD by the laser beam having the wavelength of 780 nm
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the first or second objective |lens 38 or 39. Thus, the
opti mum magni fication MB of the first optical path 46
t hrough which the | aser beam havi ng the wavel engt h of
405 nmfor recording the BD passes becones MB =
Fcl/FOBJ1, the optimum magnification MD of the second
optical path 47 through which the | aser beam having

t he wavel ength of 660 nm for recording the DVD passes
becones MD = Fc2/FOBJ1, and the optinum magnification

paslﬁﬁalggﬁroh tﬂé‘thﬁﬁogﬂéﬁ?%hl@th 48 through which the

bg&am havi n wavel engt h of 780 nm for
=_F¢2/ FOBJ2 |.n

recording.the.CD passes becones M
t hi %Sofké&e'm% aboue.dhe Sptimppy magnifigations M iy theesrelve
above, when it is assuned that the opti num forward

- wayelengtheagnrepresentedrby amtioNdI afi/I)fodithe feeaBlpgthtFie oDFR
and the CD are 10 folds, 6 folds and 4 folds fromthe

of thefitst op Bsddind cHBIMRG Tend BB of 34, SRl NEfRI 8@ F dplior S bf

side and the nuneri cal faperture II\IA of the objective
the FiRE 9t sCXor 8 REICERATTRAS 38 or 30 dB6E 1o bR b BEtion s of
the {3 PR oty et wEh e tebr sndvingdbe waveleagh of 405

shown in the followng table. [Table 2] 26 NA j LD
nin fqrirecariing theBD passevbacames Me = EoyFomm the optijient i ve
arjgl e cations f f CD 0.52 14-15.5 about 0.13 4 9 2.25
maghifivafios M &f the bdcdndodiiehl 1§5htﬂ 47 ehrBugdh Whidhhe 185%r beam
8.0-10.0 about 0.085710 15 1.5

having the wavelength of 660 nm for recording the DVD passes becomes My, =

- Fco/Fopy, and the optimum magnification M of the third optical path 48 through
which the laser beam ha\fing the wavelength of 780 nm for recording the CD passes
becomes Mc = Fcy/Fopp,.

In this optical system 30, for example, as described above, when it is
assumed that the optimum forward path magnifications My, Mp and M for the BD,
the DVD and the CD are 10 folds, 6 folds and 4 folds from the relationship befween
the effective angle of the laser side and the numerical aperture NA of the objective
lens, as one example of the focal lengths of the first, second collimator Vienses 33,34
and the focal lengths of the first, second objective lenses 38, 39 having such

optimum magnifications, there are as shown in the following table.

[Table 2]
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The relation of this table 2 will be described. First,
the focal length Fcl of the first collimtor |ens 33
for constituting the first optical path 46 is set to
15, and the focal length Fow of the first objective
lens 33 is set to 1.5 (10 = 15/1.5) so that the first
optical path through which the | aser beam having the

wavel engt h of 405 nm passes satisfies the optinmm
f+eation—of—10--folds—to-record the BD. _The focal

IIClyIII'I\.a LIUII o7

| engtigAFORID eBbetie| i gfdeqw\' MR Qnifi-€N® cﬁﬁg%%hr  Objective

constitutiing the second opticpl p 47

t he| | aseny begm.havi hpg t he wave] ength of 660 fpr
recprding t h&" %?/D phsses is 1.p f he} abo e f
descrlsptl on, and sihce the nagnificatiop in the pvD
: 2 ¢ el4olds, h%bffu!i@aﬁ I ength4Fa of th® secpnd2.25
cor et gr—tens—34—becones—1—5—x6—=95- ThCﬂ, +he
DVDcpl.85ength5EGA.3f | tiigugeegnd col 1g mat of | egs 34| fon 5
conpstituting the third optic hi ch

€ in | eng 780 m f

Bir)gcopgg?eq the% %b%]@naﬁ abo@g descri pﬁqon l ana5
since the magnlflcatlon inthe CDI1s set to 4 folds,
the focal length FOBJ2 of the second objective | ens
39 becones 9/4 = 2.25. . 27 Thus, the optical system
30 Thepalatimofithis tikile thﬂﬂqeeiesq‘it&xil e iirst ghecfornblengthde, of
the |l aser beam having the wavel ength of 405 nm and the

- the fins eollinResn 1683 for bORinyERehe Fat *bﬁﬁf:algﬁ% 86s @b {4918nd

second collimtor |ens 34 on whic aser beans ’

i t 0
the 1R VY SR R0 A0 S Y 178 Sl
_ l.ens 33 0 ich the Iaser beam haV| ng the
the {3} eprBAL B Jirosg whih the sser besie having tcyarelength 0f 405 nm

collimator lens 34 has a | aser side |
passes satisfies the optimum magnification of 10 folds to record the BD.

The focal length Fopy; of the first collimator lens 38 for constituting the

second optical path 47 through which the laser beam having the wavelength of 660
nm for recording the DVD passes is 1.5 from the above description, and since the

| magnification in the DVD is set to 6 folds, the focal length Fr, of the second
collimator lens 34 becomes 1.5 x 6 =9,
| Then, the focal length Fc, of the second collimator lens 34 for constituting
the third optical path 48 through which the laser beam having the wavelength of 780
o for recording the CD is 9 from the above description, and since the
magnification in the CD is set to 4 folds, the focal length Fgg;; of the second

objective lens 39 becomes 9/4 = 2.25. .
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effective angle of 1.7 fold of the optical system
(magni fication of 1/1.7) common for the three waves
in the collimtor |ens and the objective lens in FIG
1 as described above. This is according to the fact
that the focal length of the collimtor |ens becones
15/9 = 1.7 folds when the objective | enses. are
common. Al so, the optical system 3 conprises the
second objective lens 39 on which the | aser beam

o T, 1f GBSt SCPontRel e et QTERE leng F8 compmen
for@é%er% am hay'g@e%eﬁg&%%h of 405 gs’rgrggzgnt h\(remgthe

i ncident while the second colllnator Iens 34 is common
wayength ef 663 rm, vadthersgodndrollmaton les Sdgirhwhith Gfdlasdribeams
and the |aser beam having the wavel ength of 780 nm To

havimgniie veavtleh il GHEG0RManda@ iy Bf 780 ﬁﬁ%’é theldagt 0.

. the second collimtor |lens 34 and the second

=B he st ) iﬁ% op?f.‘*??o W%@e%éﬁéﬁbéﬁ% ;e

112. ich i hﬁ]r thethree vvavesmthe
waveling g R imcileat callimagordens34hasa laseaside
descri bed above, and this is obt ained fromthe fact

effective angleof b f01diafithe bptidal systern Kinegtificatioreofsl/bSYy osmmon for
2.25/1.5 = 1.5, the focal 28 length of the collimator

the theeeswives g cblfmutor lend)and tie §bjb@iviIehy ﬁ@l@ﬁ%s deseribed

folds. According to the optical system 30

ST A e A8 D

by the

beahkets S0P Ry Db B el TR e ey, 2!

optical path for constltutlng the three optica
maghise; tia epiend spwemek pumpriises theosecond objectie oy BRibs wihdch
be realized between the two | aser diodes 31, 32 and

the lasee beam having the wavelength of 780 nm is incident, in addition to the first

objective Iens 38 on which the laser beam having the wavelength of 405 nm and the
laser beam having the wavelength of 660 nm are incident while the second
collimator lens 34 is common for the laser beam having the wavelength of 660 nm
and the laser beam having the wavelength of 780 nm. To construct the optimum
magniﬁqation to record the CD, the second collimator lens 34 and the second

_. objective lens 39 have a laser side effective angle of 2. 5 folds of the optical system
(magnification of 1/2.5) which is common for the three waves in the collimator lens
and the objective lens in FIG. 1 as described above, and this is obtained from the

fact that the focal length of the objective lens becomes 2.25/1.5 = 1.5, the focal
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obj ective lenses 38, 39 w thout introducing

| engt hening of the optical path and w thout a size

i ncrease of the pickup optical system Incidentally,
in this optical system 30, when the returning |aser
beamis detected by a plurality of photodetectors
according to the wavel engths, as showmn in FIG 3, a
regulating lens and a beamsplitter are further
arranged between the polarization beam sputter 42 and

L a2 1R cdBes | 7 B 5EDBaY RN
en%dr%‘gocgjtiﬁgngé]]tﬁﬁgpﬂ z}m]ﬁoptl cgf ig. c 05 Egg\??fgié@:ﬁdggggﬁ;l 1113‘1@)(15
the present invention wl]| be descrjbed. The qgptical

i cHASOHEE ioshe OpEeql SYem 3040r eoRsNANtIng thicfiest os i optical
pi ckup base 53 supported by a pair of guide shafts 51,

patispdGior e thei firstasecond collimtitordenses33p34 ninbthefirsi sdcodil s ¢
2, and an optical system 54 fornmed in this pickup

objdmaive 1&des IR SWRvithothe SphtA rﬁa’gﬁiﬁ&'ﬁ%@ '§se§e'scﬂberd above, the

2-wavel ength | aser diode 55 for emtting a laser beam
oot SEMFYEREHE e SR BB GERRC gy B

cQrrespondi ng 1.0 DVD; 1-wavel engt h | aser. di ode 56
thref SorEAHY Bt e ealiesChsteRsu e o gr cioay i tBe 790

.29 run corresponding to a CD, a second polarization
-objastizedenses 38, 8P svidout berodacingengtheningofithe eipticaltpath and
selectivity; a collimtor |lens 59 supported novably in

witholnea eizkiinabasa i the pitlgrdptRal §fstdne | aser beam a beam
splitter 60 for refleCting thhe | aser beam having the

wa i | Isc. 2 .side and
' ety o o p Pl Wi e SR i B B
60 nm and 0.n arising mrror 61 for raisjing .,
de“"?'{% %Y| "a@&?"%g’e%fr]@l {1t B |t thy Wavelengthy a5 shovanin
780 nmtq the optical disc 2
HIG. 3, a regulating lens and a beam splitter are further arranged between the

polarization beam splitter 42 and the regulating lens 45.
[First Ebodiment]

Then, an embodiment of an optical pickup device 1 according to the present
invention will be described.  The optical pickup device 1 comprises, as shown in

HIG. 5, a pickup base 53 supported by a pair of guide shafts 51, 52 arranged in a

- 1adial direction of the optical disc 2, and an optical system 54 formed in this pickup

base 53. The optical system 54 comprises: a 2-wavelength laser diode 55 for
emitting a laser beam having a wavelength of 405 nm corresponding to a BD and a
Jaser beam having a wavelength of 660 nm corresponding to a DVD; a

~ 1-wavelength laser diode 56 for emitting a laser beam having a wavelength of 780
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side; a first objective lens 62 for converging the

| aser beam havi ng the wavel ength of 405 urn raised by
the beam splitter 60 to a signal recording surface of
the BD, a second objective lens 63 for converging the
| aser beans having the wavel engths of 660 nm and 780
run raised by the rising mrror 61 to a signa
recording surface of the DVD or the CD;, a first

phot odet ector 64 for detecting the returning |aser

nm R6ABP o‘ii@iﬂgtg al(¥8; y'eeehe BSIaEzQﬁoxf‘Qéhni‘é E%Sf SE ‘Sgee%cﬁ’l‘laving

t he Secon poI ari zatl on"beamsplitter

tect 5 for.detect]j returnin
a AL SRAAGH A0 Bimeton 505 54 Fuetioted PosBlot il b ‘
nmtr nsmtted t hr ough the fi rst pol arl zat| on beam
diregBon of e 1aser baars; 4 beam splifter §9dentefsoting the daseobeae having
splitters 57, 58 having the wavelength selectivity

" the wavelefigth of 40S neploi thebpticad dem Dddé hheafsini@ing!thé 1:86f beams
accordl ng to the wavel ength of the inci dent | aser

optlcal %ﬁ%ﬁfﬁfﬁ%laﬁgra@pre e % gltsrruc1 r'%r}he
lasetﬁéan?ﬁ B Bl o 38 A

eam havi n t he wavel engt h of 405 nm transmts

sidey tﬁ%ﬁtt& tipe lems ﬁ Vorrgnzergingthedossr beam having isowavelergth
transmts or reflects the | aser beam having the

of 40%&um reisgd by dlie b splitien 66 ¢o arsijgiat fecviding sutface of the BD; a

pol ari zation state. Al so, the second polarization
secoR@dBjee UG baHGAE
B og 53 (8 (B the iSer OB i %tt%erétﬁs of

660%;%%&%%&@%% and tr&&s ts ;0f refIqelH ceof

ordance with the polarization state
the]?% tﬁ CD; a first photocP tector 64 for detecting the returning laser beam

-having the wavelength of 405 nm reflected by the second polarization beam Splitter
58; and a second photodetector 65 for detecting the returning laser beam having the
wavelengths of 660 nm and 780 nm transmitted through the first polarization beam
splitter 57.

The first and second polatization beam splitters 57, 58 having the

- wavelength selectivity used for this optical system 54 transmit or reflect according

to the wavelength of the incident laser beam, and are formed, for example, by

| protriding an optical thin film having a predetermined structure on the connecting

surface of a prism. More particularly, the first polarization beam splitter 57 reflect

. the laser beam having the wavelength of 405 nm, transmits the laser beam having
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This optical system 54 conprises a structure that and
collimator lens 59 common for the three wavel engt hs
and a coupling lens 66a for shortening a synthetic
focal length only on a CD optical path by conbining
with the collimator |lens 59, are connected to a CDLD
package 66 containing a 1l-wavel ength | aser diode 56
for emtting the | aser beam having the wavel ength of
780 nm instead of providing two collimtor |enses.

theToivclney6f T AR UPLIRL S MDA nE e |

package containing a grating having a

te, f ion to t | as beam hav. n he
wafgiBhn o8 BRO BT getmifndc el R pR Sl | Al second
~Jens 59 supported novably in an optical axis
polatizationbsam spligendh trarsanits the taser hasushaving theswavelengtieef 660
67, inserted into a pair of guide shafts 68, 69
-nmentidinlaser beatd teavixgt ihe abavelengthchiy 780tim andanmhs et af sflects
with the rotary shaft 71 of a drive notor 70. The.

i . t. i . .
e L v O Sy R OF A0 i R Rl the plization
hol der 67 in the optical axis direction. 31 In the
Bptical system 54 as descri bed above, the |aser beam
having the wavel ength of 405 nmenitted fromthe
2- wa s eptigtlsyseaeS4 compeses 3 saches that and eollimapnrilens 59
path passing the collimator Iens 59 and the first

conubprivrithethrenwatdlensths dml Aacoupliag ¢éwrG6atotsi@iaing a
| ength, the | aser beam having the wavel ength of 660

Synpelc L9 IchEM Crlf Sh G eotSpRaY ConBifi SUER: Alligotor

fend 838 ABch B £96950 AR2EE ol iab G5 T2 i faser diode

56 for emitting the laser beam having the wavelength of 780 nm, instead of

sta

=

providing two collimator lenses.

The 2-wavelength laser diode 55 is contained in a package containin‘;gr a
grating having a half-wavelength pléte function to the Iaser beam having the
~ wavelength of 660 nm.

Incidentally, the collimator lens 59 supported movably in an optical axis
direction is supported at both ends of a lens holder 67, inserted into a pair of gnide
shafts 68, 69 extended in the optical axis direction,‘ and engaged with the rotary
shaft 71 of a drive motor 70.  The collimator lens 59 can correct the spherical
. aberration in the BD and the DVD by moving the lens holder 67 in the optical axis

direction.
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| ength, and the | aser, beam having the wavel ength of
780 rumemtted fromthe 1 wavelenth |aser diode 56
passes a third optical path passing the coupling |ens
66a provided on the CDLD package 66, the colli mator

| ens 59 and the second objective lens 63 set to,a
predeterm ned focal |ength, thereby constituting the
optical paths having three optical magnifications
corresponding to the three disc formats. Mre

SN

405 nm e
SERTEELNERL TR ST Wy B
havi ntg a _hal f-wavel ength gl ate functl_on_to t he | aser
passing thesollimatbrlegs A9 end GedfinshobjeGiMsdenstd setkoa

entire quantity of the laser beamis reflected by the

prefieterstinpd foval leagiho the 1o esn bal i the wabelRALR A0 nad
direction is rotated at a predeterm ned quantity by

i R L5008 90 ML B A
o B 3 5 83 L o BB

pol arj zation beamsplitter 58. The | aser beam

length andthe {aser haanvhayring the wasehmgtipel 780 nmtengitted from the
splitter 58 transmts the collimtor 32 lens 59 set to

1-wavélenthlasep digtla SBQJasswattlim tacal pathi phas mmd‘dpﬁﬁg 12K 66a

shown in the table |navance reflects to th

- proa@éd 6@theTISE; &ﬁ%’est 8]%] Solt Qﬁﬁfﬁrﬁéﬂs' ‘54 d t.ﬁg secr%ﬂﬂ drbfecuve

i nci dent on t Ive-lens

lens B5RH o PRHhii i WELIFEET ?ﬁ?éaﬂh%ég{d@%&%g Oprral gaths

itor the Iaser povver Since the first optical path

havipg rﬁb‘&ﬁ APtAl spmentficatigneeormspending fnthettheee disc formats.
More particularly, the laser beam having the wavelength of 405 nm emitted

from the 2-wavelength laser diode 55 is branched to three beams for generating a
tracking error by a differential push-pull method via a grating having a
half-wavelength plate function to the laser beam having the wavelength of 660 nm.
Substantially entire quantity of the laser beam is reflected by the first polarization
beam splitter 57. A polarization direction is rotated at a predetermined quantity by
the wavelength plate operafing as the half-wavelength plate only for the laser beam
baving the wavelength of 405 nm. The laser beam is partly transmitted through
and partly reflected by the second polarization beam splitter 58. 'The laser beam

transmitted through the second polarization beam splitter 58 transmits the collimator
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wavel engt h of 405 nm passes is set to an optical path
havi ng an optimum optical mnagnification to record the
BD by setting the collimator lens 59 and the first
objective lens 62 to the focal |ength shown, for
exanple, in the table 1, the laser beam having the
wavel ength of 405 nmis irradiated to the signa
recording surface of the BDin a suitable anount. The
returning | aser beamreflected to the BDis reflected

lerR)59tsBEtoREREA] 18Mkth s B5ns ct df iR dﬁ{agﬁpﬁgﬁ@%@@mﬁ the table -

collimator lens 59, an e
. detegtqr, 64 side the_secaqn ol arj zatj on heam
1‘@%&?"?‘%@@%&8 ﬁ%@lﬂﬁ@gﬁl%@f Sife oy fh spditigp 8 to
. the light receiving surface of the first photodetector
incglent on thefirstehipetiverlgns 6s The laser beamitrapsiitting thecseoond
ha}vi ng the wavel ength of 660 nmenmitted fromthe
polarivation|beagt dplites 58 iscepsteoddsy the tph@toife%tdt%k?@ﬁﬁﬁt_ or the laser
substantially S-polarized l'ight to the polarization
ow&am splitter in the polarization direction by a

grating having half-wavelength plate function to the
br apched

| as ek m-havi th vel engt h of 660 n
to. SIRIRg B EpREH og TG hedaser RerB basEgye a
differential push-pull 33 method, and reflected in the
wayslenstis ot AR mmBAssss i3 s to ameptidad pathihavingesanfdptistum optical
pol ari zation beam sputter 57. The | aser beamreflected
magyficationfto redord dieeB D8 sening the aolligitbr 1b8Y 5PAnd the first
transmtted through the second pol ari zati on beam
objéddivk 116238 th fdc@ﬂlé | & |
J59 and the beeam sp %@Eﬁ%@g%ﬁgb&%ﬂ&@éﬁbﬁg}gﬁ%ﬁ
e, 0Pk, magni.fi gati on shown in the table
beafi Bt vl EicBl! GTH0SIRE R dniled Be Sepumecsdinesorines
Ieﬁﬁ_Gs by the rising mirror 61 having a half mrror
of the BD in a suitable amount.

The returning laser beam reflected to the BD is reflected by the beam
splitter 60, transmitted through the collimator lens 59, and reflected to the first
‘photodetector 64 side by the second polarization beam splitter 58.  The returning
Iaser beam is condensed to the light receiving surface of the first photodetector 64
via a regulating lens 74.

Also, the laser beam having the wavelength of 660 nm emitted from the
2-wavelength laser diode 55 is rotated to become substantially S-polarized light to
the polarization beam splitter in the polarization direction by a grating having
half-wavelength plate fanction to the laser beam having the wavelength of 660 a,

branched to three beams for generating a tracking error by a differential push-pull
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function. The | aser beamis detected by a
phot odetector 75 for nonitoring a | aser power by
partly being transmtted through the rising mrror 61.
Since the second optical path through which the |aser
beam havi ng the wavel ength of 660 nm passes is set to
an optical path having the optinum optica
magni fication to record the DVD by setting the
collimator lens 59 and the second objective |ens 63
method] £ reAsbd ' hﬁiﬁﬁ ' abl e
1,dihe Igser h@ggﬁ?ﬁ?; ngtl ﬁgﬁ%gve eﬁ%?%ﬁﬂgﬁﬁgg;nn1is
' ' to. 1 Singnal _recordi surfac of .t he DVD
polirifih Bk shifocs . 2 feusct ot e sl by s pirzation
retyrnipg, |l aser beamreflected by the DVD is reflected
beags §?§itﬁgsmiﬁqdrtb¥0lﬁh,fh@m%@l polarizatipm béam splitter 58,
collimator lens 59, the second polarization beam
nmmsmﬁﬁ&mﬂnougﬁjh&¢uﬂﬁhaﬁsﬂeﬂ%ﬁ9¥ﬂd&ﬁéb@ﬁnbﬁﬁﬁkﬁﬂ@%kﬁﬁfaﬁﬁhl
and a half mrror 76 and detected by the second
Ie t ‘ - F ;
S PRk e ol MR ol MRS oA B il e pna i
S [ .1 s. shortened.at. a synthetic foca )
m#ééﬁgé L T S qrélshayylmhalﬁ@lrmr
coupling. lens 66a fixed to the CDLD package 66, 34
funcfign; o £he lpserbappiskletactad by aphatedetestan Zfartmonitdringugiser
the first polarization beam splitter 57, the
Powerlye partly being tems ittt thiwnghaherising ehiddor 52t i on beam
splitter 58, and is incident on the collimtor |ens

59 Sifite 9 sédifidloBiEA] af SOy ERTAY HSk U ORESRL

magni ficati on shown'in I'n Cco
' : .66a. The .|laser beamis transmtted

wav iR B0 8% AR 106 0 e Roriod DAlmAvRR e g opual
6%, .and is incident on the second objective |ens 63
magiiigangptoreeqrd ghe DV by satting the codlieator lens 59 and the second

objective lens 63 to the focal length shown, for example, in the table 1, the laser

beam having the wavelength of 660 nm is irradiated to the signal recording surface
of the DVD in the suitable quantity of the laser beam.

| - The returning laser beam reflected by the DVD is reflected by the rising
mirror 61, passed through the collimator lens 59, the secbnd polarization béam
- splitter 58, the first polarization beam splitter 57 and a half mirror 76 and detected
by the second photodetector 65.

Also, the laser beam having the wavelength of 780 nm emitted from the

lﬁvavelength laser diode 56 is shortened at a synthetic focal length combined with

the collimator Jens 59 by the coupling lens 66a fixed to the CDLD package 66,
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beamis detected by the photodetector 75 for
monitoring the | aser power by partly being
transmtted through the rising mrror 61. The third
optical path through which the | aser beam having the
wavel ength of 780 nmis passed, is set to an optica
pat h having the optinmumoptical mnmagnification to
record the CD by setting the collimtor |ens 59 and
the second objective |lens 63 conbined with the

refleeted bynHe half gifs it . @6];311'23‘
therety:}F%, t he Iélggse’?'réggg]rln haV|0n§ﬁ%Erﬁé e engt%%n%%an%SO
ks drradiated in a itable uantity of the |aser ..
solfih o7 e SR Bpghanle Bod i ot ottt beg sobfen 8 Baa s
. returning laser beamreflected by the CDis reflected
inclent epp the; cofligatordens 89 sefito the ﬁwg}ﬂ)r/: ngth do constghtheraptical
collimator I ens 59, the second pol ari zati on beam

magpificatiar sto8m ihhite fablesl irpedrabingddn with Mﬁu‘ﬁﬁh'gﬂérﬁf%ﬁ? The
and the half mrror 76 and detected by the second

| lane?nbodﬁgnehﬁg of tﬁ]em{cl)ét?l cai pi cEﬁ%ﬁgg\%%age %%a?grgé}p%w’o
t . Lnvent.i.on. wl | descr.i.bed.. This optical

and 5 i e QR s 85 VR3ES e cuiros 1, citppier
by, usi ng .a 2-wavel ength seni conductor |aser for

- be&dh‘* aﬁeﬁ%d&YﬂB%BhotO%ta@ﬁphaw@rganMxp@tb@@ser pdwadsy pantly
and a | aser beam having a wavel ength of 780 nm and a

beingfranarittet thasvh therisingmizhir&ined by integrating, in a
hybrid manner, photodetectors for receiving the

B e L T e

o 808HE 853, B4kl i S VAL Sl B o, o
magtniﬁcation to record the CD by setting the collimator lens 59 and the second
objective Jens 63 combined with the coupling lens 66a to the focal lIength, and,
therefore, the laser beam having the wavelength of 780 nm is irradiated in a suitable
quantity of the laser beam to the signal recording surface of the CD.

The returning laser beam reflected by the CD is reflected by the rising
mirror 61, transmitted through the collimator lens 59, the second polarization beam
splitter 58, the first polarization beam splitter 57 and the half mirror 76 and detected
by the second photodetector 65.

[Second Embodiment]
Next, another embodiment of the optical pickup device 1 according to the

present invention will be described. This optical pickup device 1 constitutes an
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optical disc 2, and the optical system80 is fornmed in
t he pickup base 83. The optical system 80 conpri ses:
a 1l-wavel ength | aser diode 85 for emtting the | aser
beam havi ng the wavel ength of 405 nm corresponding to
the BD, a |aser coupler 86 nmounted with a receiving
and emtting elenent of the |aser beam having the
wavel engt h of 780 nm corresponding to the CD and the
| aser beam having the wavelength of 660 nm
, ot S
e S i R S S
a col.limator,|ens support ed vaply in the optic
bedly fifVing Fate0plsnefirortho R BE] & Ber Poatt Bading B staveleaBiht 50
for reflecting the |aser beam having the wavel ength
nmptndipe-patieddaser vouplamehtaipedhy integriating tine hybuid maangety of
660 nmto the optical disc 2 side and transmtting the

phdtedetgctorb éarebeivingghé feflevrd ¢iphiftb b opfeal idise;2 &f thesw 18skr
mrror 91 for raising the | aser beam having the

vel 0, : . [ [ . .Sl des
et P83 AbRnth FISP6IER bilep BicRp W fiee 1 chinnfis® £ficklp buse
Vi he wavel engt fo4Q2 nm and. the | aser bea

83 ABpAG b8 PHR FE R s 8 688 RSy naradipl dectigsoh the

- splitter 90 to the signal recording surface of the BD

optigal CLWeZ pedthecpficabsitstamn 88 ds fovwed mtheqdckuprbase B3er Gheg
36 the | aser beam having the wavel ength of 780 urn

opticali systemiB0 ¢omprides mDWHvéIe%Eﬂﬂisdr diode 85 for eitatting the laser
recordi ng surface of the and a phot odet ector 94

beainHavEpiBE WaRslchit® of465 235?1? g%h@%@hg ?{Z ﬂﬁ I?ig%’ 4 et Bftpler 86

wavel engt h of 405 nmr

mofifE R B Mg R oG Eleotensof 6 1nGH Bt Betng e
;ﬁo in FIG 7, by housing the |aser coupler 106 in
wavi Pgﬁ of 750 njp Garespgding e the @ @ad tholaser beam having the

o]

wavelength of 660 nm corresponding to the DVD; first, second polarization beam
splitters 87, 88 having wavelength selectivity; a collimator lens 89 supported
movably in the optical axis direction of the laser beam; a beam splitter 90 for
reflecting the 1aser beam having the wavelength of 405 nm and the Jaser beam
having the wavelength of 660 nm to the optical disc 2 side and transmitting the laser
beam having the wavelength of 780 nm; a rising mirror 91 for raising the laser beam
'having the wavelength of 780 nm to the optical disc 2 side; a first objective lens 92
for converging the laser beam having the wavelength of 405 nm and the laser beam
having the wavelength of 660 nm raised by the beam splitter 90 to the signal

recording surface of the BD or the DVD; a second objective lens 93 for converging
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and a prism 105 of a light source of the | aser beam
havi ng the wavel ength of 660 nm and the |aser beam
havi ng the wavel ength of 780 na are nounted on a
silicon chip 103 havi ng phot odetectors 101, 102 for
phot odetecting the surface region, for exanple, in a
flat package 107. The 2-wavel ength | aser diode 104 is
normal Iy nounted on the silicon chip 103 through a
phot odi ode chip 109 having a PIN phot odi ode 108

the Risevb&eAh&An ﬂﬁwi\fe%i%tﬂ 86780 am thRePh MIRNiRS 6 908

provi ded on the photodi ode chip 109 Thonitors the

tho SRR AL R R SRp A B cblfine e
cont rol ILng ilhe 0 tput‘@% the 2-wavel ength |aser diode
axebeAm hvvung feawrvaiengtl of A9 pmmeHested by thadimtice

of the 2-wavel ength |aser diode 104 is reflected
polaidationbeamlisplitterd7pendi cul arly on the oblique end face
105a of the prism 105, and gui ded, as shown in FIG

6, The [ﬁséf@m?!@r 36 'ﬁ@éd’for'tﬁi@%pﬁ@al%gﬁ?ﬁe@ is'cbhsthuc®éd, as shown

second ob%ec ive Iens|92 or “93 t hS|gna recordi ng
_ _ . . >
i R 55l B bl 085y oA i B ASRRRGE Yo
w10t S s P oot o

optical disc 2 is advanced along the sane route
nm Jyut thedaser beanopsviog the wawalemzthofl 78Manf dra mounsdagea dilidon

is incident into the flat package 107. The | aser beam

chipt 108 & Spﬂiid)tédbt&ttﬁ@ IOI‘,eil}Zbi:o'ri; gﬁ&oﬁé@cﬁ@ﬁe %Ql?ﬁcé’xfeglo%ggor

prism1 s detected by phot odetect ors 101
xar%.}gl j 105. The first, second polarization
© g?nﬁﬁ%%t{bgﬁ:%?%% havi ng wavel ength -
The 2-wavelength laser diode 104 is normally mounted on the silicon chip

103 through a photodiode chip 109 having a PIN photodiode 108 provided on the
front region. The PIN photodiode 108 provided on the photodiode chip 109
monitors the laser beam emitted from the rear surface of the 2-wavelength laser
_diode 104 for the purpose of controlling the output of the 2-wavelength laser diode
104,

"The emitted beam emitted from the front surface of the 2-wavelength laser
diode 104 is reflected substantially perpendicularly on the oblique end face 105a of
the prism 105, and guided, as shown in FIG. 6, from the collimator lens 89 and the
first or second objective lens 92 or 93 to the signal recording surface of the optical

disc 2 through the transparent cover glass on the upper surface of the flat package
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selectively used for this optical system 80 transm t
or reflect the incident |aser beam according to the
wavel engt h of the incident |aser beam and are, for
exanple, provided with an optical thin filmhaving a
predeterm ned structure on the connecting surface of
the prism More specifically, the first, second
pol ari zation beamsplitters 87, 88 transmt the | aser
beam havi ng the wavel ength of 660 nmand the |aser
10he ' shAng £ 1 AnSIL o
rem??é/ ?tﬁgr%gg’etfﬁ\fbeam %23@%5 @%m g%@ﬂfégﬁd&%
B e n tQ.th ol ari zation state. Al so, _ even
surfife of e QREREGise & jxadiniens! alomp e s ravig befissa the optical
. C n for the three wavel engths and a coupling |ens
dlsclggg e kagenl@Taisdneidenitinto the fat packaggt H7. orilhe Kaser
DVDY CD optical path by conbining with this collimator
beanetranssitted ehrougtsthe vbliquel¢ral 1ot 105a bhie paser 10506 BeRited by
86, instead of conprising two collimator |enses.

theEﬁéﬁoaabcwWﬁ)ﬂqggviﬁﬁ?ﬁé}ggﬁé}rrgﬁﬂogji ode 85 is housed in

a package forne at1ng ‘having a half
wav h_plate functiqn to the | beam having the
wav 211% ?@%‘hseg?g‘j@%laﬂ%ﬁ%%g’eﬁ%ﬁm 35 haK@gwvelaREdbr

| en 89‘6ﬁyppqrted nmovably to the optical axis
selegfiyely iseshiar guis aptical system 89dransuniier reflect thesinsident kser 1@am

into a pair of guide shafts 96, 97 extended in the

accaygingdaithewiseldigth of therincidest 1angdeed, Md die! o cxahpley

shaft 99 of a drive nmotor 98. The collimator |ens 89

vided with aQGipti heIhCRtvi WaTak
D R ptica I TI RN AR & pF el b i Pln e

conSSOEShRe A BAg 0N T B 250 St

beam splitters 87, 88 transmit the laser beam having the wavelength of 660 nm and

the Jaser beam having the wavelength of 780 nm and transmit or reflect the laser
beam having the wavelength of 405 nm in response to the polarization state.

Also, even in this optical system 80, the collimator lens 89 common for the
three wavelengths and a coupling lens 110 for shortening a sjnthetic focal length
only for DVD/CD optical path by combining with this collimator lens 89 are
disposed adjacent to the laser coupler 86, instead of comprising two collimator
lenses.

Further, the 1-wavelength laser diode 85 is housed in a package formed with
a grating having a half wavelength plate function to the laser beam having the

wavelength of 405 nm.
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wavel ength of 405 nmemtted fromthe 1-wavel ength
| aser diode 85 is passed through a first optical path
passing the collimator lens 69 and the first objective
lens 92 set to a predeterm ned focal |ength; the
| aser beam having the wavel ength of 660 nmemntted
fromthe | aser coupler 86 is passed through a
second-optical path passing the collimator |ens 89
and the rust objective lens 92 set to.a predeterm ned
foc ; , -] I ' A
of - JGEREY: heOikble 1ARY0 ERGHATARL I o5 e RCOR
.through a.third optijc pat h _passj.ng the col | inmator
dir lgglse%?fgﬂtth%h E%fiﬂdﬁjd* lgms haler o inkya paip ob wide hakts 96, 97
predeternm ned focal length. Thus, the optical paths
exthadedrig theneptical axis diredtiom, ambengaged shithahe ratanyrshafi 98 difag
to the three disc formats are fornmed. More

drivesbicz 98ar The cbiEndtesRhs S840 fvdcpd s?%@‘lidgggfér%ﬁgg gf gfse

405 nmemtted fromthe 1 -wavel eng

i j s iracti.on at a
5298 i efs BORCPOS B 4 BplN able ARRR. g "2 e
wavel engt h pl ate function,, - branched, into three
beaﬁ%ﬁ’Fg’P“ﬁglrﬁgﬁf&m g@ﬁ%@%ﬁ V@@@ﬁf@r beam haying the
differential push-pull nmethod, reflected in the

wavghengileofdimmiemitied fiom the lswayebérmth kst dioddB5 s @8sed
splitter 87, partly transnmtted through and partly
 through ladirtasption] paie pakai e BlliaikFAEAOE0 AR PR R dbi%cﬁrve lens

88. The laser beamtransmtted through the seco

. oo . ot Cted £h
92 RIAL prefineing 38al Meh, U/ 1p e g Had b Wikt B0
I L An ti ti | i fi ti { d
nm BTG S st T BRS ot B gt sepd paal pathac
shown in the table 2 in advance, reflected to the
passing the gollimaier lens 89 and fie firveotjectivedehs 92 sot (O preaotirinined

incident on the first objective lens 92. The | aser
focal length, and the laser beam baving the wavelength of 780 nm emitted from the

—

laser coupler 86 is passed through a third optical path passing the collimator lens 89
and the second objective lens 72 set to a predetermined focal length. Thus, the
optical paths having the three optical magnifications corresponding to the three disc
formats are formed.

More particularly, the laser beam having the wavelength of 405 nm emitted
from the 1-wavelenegth laser diode 85 is rotated in the polarization direction at a
predetermined quantity by the grating having a half wavelength plate function, and
branched into three beams for generating a tracking error signal by a differential

- push-pull method, reflected in the entire quantity on the first polarization beam
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beamtransmtted through the second pol arizati on beam
splitter 88 is detected by a photodetector 111 for
nonitoring the | aser power. Since the first optica
pat h through which the | aser beam havi ng the
wavel engt h of 405 nm passes is set to an optical path
havi ng an optimum optical mnagnification to record the
BD by setting, for exanple, the collinmator | ens 89 and
the first objective lens 92 to the focal length as
spIFERT, ot} e titoudii o GERY relRIB0 t3b Sebdrdolirization
recordi simrface of the BD in a suitable quantity.
bearplitier B, Nhe Psecheamaamnified droighihe serondipalagization beam
reflected by the beam splitter 90, transmtted
spliftey 88 tsrransmitéesl throughdhe cellimags lensB9 det tosz fanatilength to
pol ari zation beamsplitter 88, rotated at 900 in the

conpwhct the eptimimdiptiest mashiA¥atidago Wat6ed BRAD b %t}&t with the first

operating as a half wavelength plate only he

. i d .
objocyPLer R H b HlialiR Ao, @ingEidd e AL gise 2
.. jol arizatiop. b l.itter 87 he returning |aser
side} e PR SRALFHIER and iR eRtap the Bt obiaciive dpRgga Ghe laser
__the photodetector 94 through a regulating mrror 112
bearg,{gangmytiady through the segord polasizationeaasplitteh 881s detoctedby a

the wavel ength of 660 nmentted fromthe |[aser

phoindeteter 1Bbfor snériturtigithé Bhed govaggh the first, second
pol ari zati on beamsplitters 87, 88, transmtted

t hr j ocal .l ength
Lo SHe e M ORea PR iorb S w6 1o e G, e
t DVD together with the first objective |ens
Wav@@ﬁgé%ér #@@ﬂlﬁ Bﬂsﬁﬁ‘gméﬁfﬁpéiﬂ?mﬂl&@ 3¥ipg anOpRmupEoptical
coupl.i nt%(l ens 110, reflected to the optical disc 2
ma, tigR, for ieeond dherBIbby satting,Jor exameple,thé nollieasor lons §hand

first
the first objective lens 92 to the focal length as shown in the table 2, the laser beam

- having the wavelength of 405 nm is irradiated to the signal recording surface of the
BD in a suitable quantity.

- Thereturning laser beam reflected by the BD is reflected by the beam
splitter 90, transmitted through the collimator lens 89 and the second polarization
I?eam sph'tte; 88, rotated at 900 in the polarization direction by the wavelength plate
operating as a half wavelength plate only for the laser beam having the wavelength
- 0f 405 nm, and reflected to the photodetector_94 side by the first polarization beam
splitter 87. 'The returning laser beam is condensed fo the light receiving surface of

the photodetector 94 through a regulating mirror 112 and a mirror 113.
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objective lens 92. The second optical path through

whi ch the | aser beam having the wavelength of 660 nm
passes is set to an optical path having the optinmm
optical magnification to record the DVD by setting
the collimator lens 89 and the first objective |ens
92 conbined with the coupling lens 110 to the foca

| ength as shown, for exanple, in the table 2, and,
therefore, the | aser beam having the wavel ength of

of LRl TS Rl 8w PO ORI i PO e

| aser, beam refl ect by the DVD is ref] ected by the

lasgrcoppleg Sﬁﬁ fzan. ,tteif &%‘@h tﬂg sty $ecetd Rokarization heampsnlitters
| ens 89, the second pol arization beam sputter 88 and

87,38 transmitteq Biravgly theicolimatamnienp BY seteto th7focalidngth to construct
incident into the |aser coupler 86. The returning

the bpininsoptical tibi cresbrdithe DD irspsedhep Rt @6 Firdi052

of the prism 105, and detected by the photodetectors
10 . ' 05, . Al he | b
obig e 1SR SR GHIN U e Ty e P S pRAE 5 T
I l. 6 js.t itted_ th h the first,
refleRE o R P Akt & e bk o SIATer B0, angs mcidant oh thosrs

.through the collimator | ens 89 and the beamsplitter
objeptivedans®3. t he focal length to construct the optinmum
optical magnification to record the CD together with

t heThes®ofld opfiedltpatetht @i vﬁﬁcﬁﬂmﬂwbeﬁﬁ“ﬂa‘i}ﬁlﬁttﬁ@ e 2
by combining with the coupling lens 110, reflected by

wavbtéﬁgf(l:i't cl§f' 669 1ith ?E%rgs Rlset Y dptichi 54 2 in8 hd gﬁimﬁﬁco%rﬁ%al

obj ve len
magnification to record the DVD by setting the collimator lens 89 and the first

objective lens 92 combined with the coupling lens 110 to the focal length as shown,

for example, in the table 2, and, therefore, the laser beam having the wavelength of

- 660 nm is irradiated to the signal recording surface of the DVD in a suitable

quantity.

The returning laser beam reflected by the DVD is reflected by the beam
splitter 90, transmitted through the collimator lens 89, the second polarizaticﬁ beam
splitter 88 and the first polarization beam splitter 87, and is incident into the laser
coupler 86. The returning beam is transmitted through the oblique end face 105a
of the prism 105, and detected by the photodetectors 101, 102 through the prism
105.

Also, the laser beam havin_g the wavelength of 780 nm emitted from the
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The third optical path through which the | aser beam

havi ng the wavel ength of 780 rim passes is set to an

opti cal path having an opti num optical magnification

to record the CD by setting the collimator | ens 89 and

the second objective Iens 93 conbined with the

coupling lens 110 to the focal |ength as shown, for

exanple, in the table 2, and, therefore, the |aser

- beam havi ng the wavel ength of 780 nmis irradiated to

_ i _ g f f e ' .

las%%ﬁ?lietﬂgeisﬁ@g%t ur ni ng Ifgéer Seegmrm@ ?Ilé%ﬁgg%b%&tas%iel&%
[ flect by .the risi mrror 91  transmtted

87, 88, Bl et i polliraliienntd S bespapiior 90 Set fo the
pol arjzation beam splitter 88 and the first

focgldength jaeanstuesdberoptitinm epticglmagmification toaecterdthe 6Do
the | aser coupler 86. The returning beamis

togatharwith thesdedrdr ahjedtivelensadd ashowarifl the@Ble SR combi
prism 105, and detected by the photodetectors 101, 2

B e S G R B B n R SBAe e
gnification in the forward path in

ti.cal. path
' secomogi&pﬁgfqnﬁggf beamis directed fromthe | aser diode

to the optical disc has been described. The optical
pi ckigpthyd optical pethubeeigh which she laserheeskhavingthe wavelength
f7§1;n construct the optical systemfor constructing
- of 7éfpninpassess iy @ td speptical padittiavid Aadglinad dplitAahadificati
'~ suitable for the eﬁ]reg di sc fgorrmts in@tphe returnca on

~ to reP@idithé TD'WY Seiting e c%aﬂ%attgﬁgéﬁ}s I%g%%:& ?léeg%cgfi{% é@ﬁf@@qﬁg #}1

disc is diTtected to
I s £ ti t nifications in the
comHiy Sttt SototfeBis. oG Focal Eraivasishowprige example, in
th r%gsgr%iugti on, the same menbers as the nenbers
© t3Rie &r 3% theyilon, thedpses beam haningdhe maxblengthtof 7188 naunth
irradiated to the signal recording surface of the CD in a suitable quantity.

The returning laser beam reflected by the CD is reflected by the rising
mirror 91, transmitted through the collimator lens 89, the second polarization beam
splitter 88 and the first polarization beam splitter 87, and is incident into the laser
coupler 86. The returning beam is transmitted through the oblique end face 105a
of the prism 105, and detected by the photodetectors 101, 102 throngh the prism
105. |

- In the foregoing description, the configuration that focuses attention on the
optical paf.h magnification in the forward path in which the laser beam is directed
from the laser diode to the optical disc has been described. The optical pickup
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the optical system 30 descri bed above are attached
with the sane reference nunerals, and its detailed
description will be omtted. An optical system 121 of
an optical pickup device 120 conprises: as shown in
FIG 8, a 2-wavelength |aser diode for emtting a

| aser beam havi ng a wavel ength of 405 nm
corresponding to a BD and a | aser beam having a

wavel ength of 660 nm corresponding to a DVD, a first
- devies atcoedinp te the pedseRPuRE Ao Ed consRRQ tRal §stéif fér

comon |ight receiving el enent for detectingthe

i N0k L f ‘ f. the t
cofiefile B by bt oy FRARE 139 agiighas sitgble for the
1-wavel ength Jaser digde  for emtting a | aser_ beam
thf?%@gﬁ goraﬂf\?w&{l%m psth insghich thelasardisamaegeted by tupeptical
_laser coupler 123 nounted with a photodetector as a
dis¢ isgtirectedctovaidihe dightreceiving elenhenisintaddigion to eieopticapath
l'ight of the | aser beam having the wavel ength of 780

maghifich®dsaf Hedfobwadldifaept iu‘éﬂiengillz,gqnﬁh? ﬂ)]fo‘;xﬁ%% description, the

col I'i mat]?r lens 12 for converti I ase am
' Lhefi . . 22 |
sanf¥ it iBlrs s 0 Aot b BE i SBeio Bl witem 3 and

|l ens .13 for, converting a | aser_ beamemtted fromthe
the ORficH §¥9ta 10 deerbsdebbye are artashed pith dkq e rederence

divergent angle; a first beamsplitter 15 for 43
numeralasarid its degpitedeleberipgionbeihbdamitted. t he wavel engt h of
780 inn and reflecting the |aser beam having the

wav Aneopgichl s9bieADE? 1UoF anpjstidall Bickas BEviBE PI0 BavbAkst
wavel engt h sgf 660 nm on the lgkngﬁop‘?i cg?nggt l%s?' ?fséaown
in FIGSE s &R ' el engt h.of - 780 . a_second
o bea%]aspl i ?%lgrﬁ%g%fegpﬁfi g@ﬁ’éﬂ aﬂ%gl‘el?eagégﬁlﬂg@iwe?engm
wavel engf.h of 5n o the optical disc 2 side
of 4@% g“{ ‘E%TF&R?‘%F&EP 3 ﬁ& W@%iasge%ﬁ%m ﬁ%wmg@ warelengthedfH6trm
of 660 nm and the | aser beam having the wavel ength of
corrégpgnding to a DVD; a first laser coupler 122 mounted with a photodetector as a

=S

bt )

common light receiving element for detecting the returning light of the laser beam
of the two wavelengths reflected by the optical disc 2; a 1-wavelength laser diode
for emitting a Jaser beam having a wavelength of 780 am corresponding to a CD; a
- laser coupler 123 mounted with a photodetector as a light receiving element for
detecting a returning light of the laser beam having the wavelength of 780 nm
reflected by the optical disc 2; a first collimator lens 12 for converting a laser beam
~ emifted from the first laser coupler 122 into a predetermined divergent angle; a
second collimator Iens 13 for converting a laser beam emitted from the second laser

coupler 123 into a predetermined divergent angle; a first beam splitier 15 for
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nm a rising mrror 17 for raising the |aser beam
havi ng the wavel ength of 660 nm and the |aser beam
havi ng the wavel ength of 780 nmto the optical disc 2
side; a first objective Iens 18 for converging the

| aser beam having the wavel ength of 405 nmto the
signal recording surface of the optical disc 2; and a
second objective lens 19 for converging the | aser
beam havi ng the wavel ength of 660 run and the | aser

| , ¢ .

# r ecgﬁr i n%ﬁg%% face o? fﬁ% v{r;hg;é |ie(I::l gﬁpowg:ﬂgﬁﬁqﬁe?e?ﬁ%@e
ohjective lens 18 is,set, to a n rical aperture wth
las e g 8 B Clonin 405 R ek e oref berdR e e i

rai sed by the second beam sputter 16 can form an
waypengtlhpf é thp same gptical pethasdhe lpsenbeanchavirg thiee

optical disc 2 by being provided with an aperture
wavelength of/780cansa secvnd deam spliaeh TGN ASing Ak 1 Hehiethaving:

The second objective lens"19 is set to a nunerical

e SRS K103 L 09 AR B o
B R O B3 B ot o

[
di aphragm 21 and an aperture [imting neans (not
DI eHEvRg ke 1 b f@ﬁlﬂgﬁgﬂ Ias¢rdwam kaving) theevavelegth of 660 nm
1/ 4-wavel ength pl ates 22a, 22b for converting the
and iind lasérdetmdmvidg thb evavelegsth dfT80ink einhe dptibddisc 2 side; a
pol arization into a circular polarization are provided

Gt RS 4 8 xR} R 3 MBS W Bindl 0
S R RO e
19 f(l)ra cso?lrver%(ienagmthe laser beam having the wavelength of 660 nm and the laser

beam having the wavelength of 780 nm to the signal recording surface of the optical
disc 2.

The first objective léns 18 is set to a numerical aperture with which the laser
beam having the wavelength of 405 nm raised by the second beam splitter 16 can
form an optical spot on the signal recording surface of the optical disc 2 by being
provided with an aperture limiting means such as a diaphragm 20 and the like.
- The second objective lens 19 is set to a mimerical aperture with which the laser
beams having the wavelengths of 660 nm and 780 nm raised by the rising mirror 17
can form an optical spot on the signal recording surface of the optical disc 2 by the

diaphragm 21 and an aperture limiting means (not shown) provided on the objective
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havi ng the wavel ength of 405 nmemtted fromthe first
| aser coupler 122 is incident on the signal recording
surface of the optical disc 2 through the first
collimator lens 12, the first beamsplitter 15, the
second beam splitter 16 and the first objective |lens
18, the returning | aser beamreflected by the signa
recordi ng surface of the optical disc 2 is incident
into the first laser coupler 122 through the sane
lensd9t e as the forward path, and detected by the
phot odet ector. The | aser beam having the wavel ength

of ' d r.ough the first, aptical,.path
124 VEGREIRefHIARS 286 22B 15F hlyriechs BbiaRRag ot B Tater
0 g{ical disc 2 passes the first objective |lens 18 and

beac‘ﬁ o ¢ lineat pofarization mte Asirgular polatizationtare provigadirespiectively
spot to the light receiving surface of the

betpieon tieesceordireant splitier 16 and tHeafiret olsjestiiedens] PB, anF betwieh the

t he | aser beam having the wavel ength of 660 nmemtted

risifg Aifirb €7 add thelsebdtRbdbjéqivRlGfs 522 1S inci dent on the

signal recording surface of thé optical disc 2
t hr QQBI' f .col | i mat |l ens 12 he fjrst heam
spl P o o tb% éf’ E‘%g Wexgelgﬁnas gﬁ?‘ﬁh@g@b"ﬁ% theg E‘éerﬁ%eﬁ‘inng
mrror 17 and the second objective lens 19, the

havfig 1 mevElenaat 106 dimemciadkiseradha frst rdorsagiplar 132 is incident
recording surface of the optical disc 2 is incident on

on thp signgl recording susface obihelopticdl2Bsd hteogth the dirstadllinstot Rns
as the forward path, and detected by the

12, i | @Rk
fHefirottsiaardplitter THGhé ARhd DEAN SEE*%Q%O‘%{EF%E’?#@ ﬁ%ﬁ%gpﬁ fidns

660 nmis refracted through t

18, S e HEN 60 bl LB e BB S lbied e of g optica

. lens 19 and the first collimator |ens 12 to connect
dlsctz’ﬁlé 1’6‘}5‘?‘?"6 into %ﬁrsp{gsgq@upleg A22 gl thegameroateeasdhe t he
phot odetector of the first |aser coupler 122.
forward path, and detected by the photodetector. The laser beam having the
wavelength of 405 nm is refracted through the first optical path 124 in which the
returning light reflected by the optical disc 2 passes the first objective lens 18 and
the first collimator lens 12 to connect the optical spot to the light receiving surface
of the photodetector of the first laser coupler 122.
Further, the laser beam having the wavelength of 660 nm emitted from the
first Jaser coupler 122 is incident on the signal recording surface of the optical disc 2
through the ﬁrst collimator lens 12, the first beam splitter 15, the second beam
spliltter 16, the rising mirror 17 and the second objective lens 19, the returning laser

beam reflected by the signal recording surface of the optical disc 2 is incident on the
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The | aser beam having the wavel ength of 780 nmenm tted
fromthe second |aser coupler 123 is incident on the
signal recording surface of the optical disc 2

t hrough the second collimator lens 13, the first beam
splitter 15, the second beam splitter 16, the rising
mrror 17 and the second objective lens 19, and the
returning |aser beamreflected by the signa
recording surface of the optical disc 2 is incident

first RE& colifles §32 Eﬁo&%?@x% s&ﬁg Ei’é% g.} a%: ﬁ)ﬁif&ﬂgﬁgfy Iﬁtﬁﬁ g@{é@ted by

route as the for pat etecte
ot qdet ect qf,. [The.l aser be havi h vel engt.h o
the BRGAREHEE" - Do e e b Revellelh o gbP ot Ryhmesa
. 126 in which the returning beamreflected by the
throgighithesecand eptical patheldStin svhidv thedewiniog bears réfiastedilyy thed
the second collimtor lens 13 to connect the optical

optisglatisct Dpisses thir@ith the e&iovild dbjeetivé &ae 19fant Hite first collimator
phot odetector of the second |aser coupler 123. Here,

 lens?P? foBnAdR ' -v&-lgf y W tdcko
© each disc o?értgdta?gﬂtd;}g)r@%gggyg&\%%v sélﬁgd(cﬁﬁﬁ,ﬁne ocdaél r
e Z to the merical aperture NA of the objective
of eﬁ%ﬁaﬁgrcé’,‘lpﬁeﬁé%‘ocal depth Z = (err)(NA2). On the
ot her hand, when the drawi ng range Spp of a focus
er r Bie 135¢5 bgam kavingthe waye f78 emitted frem the second
nunerical aperture NA of an objective lens, a return

 laseperiplerd gAii$ incidenoon Reasgralrecorfing sinfRe e otidab didc 2

paraxi al range, in the case of a general astignmatism
ol 80 decrd (Moca L8 oL b o, 1504 Wl
splitEr 78, e R Ror oo S Bt s 04 ek e b
laser beam reflected by the signal recording surface of the optical disc 2 is incident

ey

f.ol | owi_n

into the second laser coupler 123 through the same route as the forward path, and
| detected by the photodetector. The laser beam having the wavelength of 780 nm is

' refracted through the third optical path 125 in which the returning beam reflected By
 the optical disc 2 passes the second objective lens 19 and the second collimator Iens
13 to connect the optical spot to the light receiving surface of the photodetector of
the second laser coupler 123. |

Here, as the amount relating deeply to the defocus margin in each disc

format, there are a wavelength }, a focal depth Z to the numerical aperture NA of
the objective lens. Here, the focal depth Z = /(NA?. On the other hand, when

the drawing range Spp of a focus error signal is a spot diameter @ on PD, a
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table 3 is obtained. [Table 3] (M NA Z (nm) SPP (Pm
CD 0.785 0.52 2.9 126 DVD0.66 0.65 1.6 6.2 9 BD
0.405 0.85 0.56 2.2 20 Thus, it is understood that the

opti mum magni fication in the return path is different
in each case of formats. Therefore, the first, second
obj ective lenses 18, 19 and the first, second

collimator lenses 12, 13 for constituting the first to
third optical paths 124 to 126 realize the return

nurtﬁﬁlg&bé pE iC aé %2{ %ﬂ}o ofe t he g%{ﬁlﬂgghlfn Eaﬁfﬁﬂ;?’%ﬂ;‘%ﬂ?‘é
pRGHRE Piied (hd oaBTRTES. in gl G o ehet®) asBERangE oo,

havj ng t he wavel ength of 660 rimare emtted from one
a spotsize maligd,er, and the | aser 47 beam having the
wavel ength of 660 rimand the | aser beam having the

wav Spprdd.b x tb/f(NA&@BDwneP@emte@l dent on one objective

lens. In addition aser beam having the

- wav ey RGhks @EB@@VW&H‘U‘)“& k@éﬁﬁ@%ﬁ?‘s@pﬂ‘“ Dihd6r 7, @ =

wavel ength of 780 run nay one Taser

75 R & ARG 4eﬁ§ef? i]irﬁlp%@amﬂ%%ﬁ AP ﬁ%%#@%%iﬂgm fgwing
| Engtte 8
tab1f={z%ﬂl%@;?c;yi?ém°22?”§on&{ Sest 'as Shown in FIG o,
a first aser

[Table 3]
A (pm) NA Z (um) Spp (nm)
CD 0.785 0.52 29 12
DVD 0.66 0.65 1.6 6.2
BD | 0405 0.85 0.56 22

Thus, it is understood that the optimum magnification in the return path is
different in each case of formats. Therefore, the first, second objective Ienses 18,
19 and the first, second collimator Jenses 12, 13 for constituting the first to third
optical paths 124 to 126 realize the return path magnification B shown in the above
table 3.

In the optical system of the optical pickup device according to the presént
invention, the laser beam having the wavelength of 405 nm and the laser beam

having the wévelength of 660 nm are emitted from one laser coupler, and the laser
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coupler 128 nounted with a 1-wavel ength | aser di ode
for emtting the | aser beam having the wavel ength of
405 nm corresponding to the BD and a phot odetector as
a |light receiving elenment for receiving the returning
light of the | aser beam having the wavel ength of 405
nmreflected by the optical disc 2; a second | aser
coupler 129 nounted with a 2-wavel ength | aser di ode
for emtting a | aser beam having the wavel ength of
bes@6ha gﬁwma@ Bﬂﬁé@nﬁiﬁd@(@l&%&%éaﬁfh&ﬁé% ReAD:
havfﬁggthe wavel ength of 780 i nn correspon Fﬁb tC)?¥%P
. ct,or .as sa_ co .l ight .receivi .
of 780 AR SRR EAED S hiGoeRR B o T gicion e 15F Brath ving
beam hayi n he wavel ength of 660 rumreflected by
the pypye. 664 nzp apd thedases beamdavingthemanolengthiafy80 nm may
wavel ength of 780 nm a first collimator lens 33 for
be emitied ftdim gne ket ampier had the lasérthicanh Havarp thb evaveleapth of 405
‘ | aser coupler 128 into a predeterm ned divergent
'm@ﬁ&hﬁh&rb@ﬁﬂlﬁ%%bm S n}agw ' he
| aser beamemtte ron1tﬁ%g§%codgﬂ g%fﬁ@%%%f%$&%%9
. predeterm ned di vergent angle by each
dm%éﬁéwgﬁgth; a first beamsplitter 35 for transmtting

t he, | aser_peam havi ng t he wavel ength of 660 rim48 and
t heﬂ%r%Mﬂﬁﬁ@ Eecorppiises asishown in §0Gn iy afinst laser

reflecting the laser beam having the wavel ength of
couples 1 2mounntedevitiaad epteleampth hatrdiade forenlitigrthbeastbeam

having the wavel engths of 660 nmand 780 nm a second

havingahe avélehgh 03805 am e@&e%;f-,aﬂdiﬁgto HRED aﬁﬁ g{ghggsdte%gm& €2

wavel engt h of 405 mm and the laser beam

lightBYERR K1 mBh 0t e il R ot rstuamsics the

BT bl 65 oot & s e 5
side; a first objective lens 38
mounted with a 2-wavelength Iaser diode for emitting a laser beam having the
wavelength of 660 nm corresponding to the DVD and the laser beam having the
wavelength of 780 nm coxrespénding to the CD and a photodetector as a common
light receiving element for receiving the returning light of the laser beam having the
wavelength of 660 nm reflected by the optical disc 2 and the laser beam having the
wavelength of 780 nm; a first collimator lens 33 for converting the laser beam
emitted from the first laser coupler 128 into a predetermined divergent angle; a
second collimator lens 34 for converting the laser beam emitted from the second

laser coupler 129 into a predetermined divergent angle by each wavelength; a first

beam splitter 35 for transmitting the laser beam having the wavelength of 660 nm
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for converging the | aser beam having the wavel ength of
405 nm and the | aser beam having the wavel ength of
660 rumto the signal recording surface of the optica
disc 2; and a second objective lens 39 for converging
the | aser beam having the wavelength of 780 nmto the
signal recording surface of the optical disc 2. The
optical system 127, simlarly to the optical system

121, is set to a nunerical aperture with which the
d 660

havi t he.wayel hs of, 405 run . an
and (18 FlseO6ARTH AN B SRR o B R e s eiehe s b peatn
optical spot on the signal recording surface of the
havig the syavgleagtipofid05i e on ithasanzepentical patbias dhedaser beams having
i medi ately before the first objective | ens 38 and an
the apwelengths bf 660 ngardEB0nh Wiccofd et splitti 3bedr Aiisihy e
objective lens 38. Further, there is provided an
lase?p ing! th&wlal o @Ptha 15U - the
Iisiﬁ:yanfrlggitg%y lé o?’ga%)ﬁgﬁgeconglggg?é%?g%ég% 39,
n bjective |lens, 39.is set .to_.a_nunerical
w5 SR Sl i isg 288 30 paising tedeper boeun
wavel ength of 780 nmraised by the rising mrror 37
havingthe wakelangth i /8QMmE paisingymitier 31 fpranising dhe Mserpeam
surface of the optical disc 49 2 Further,

havipg dbeveaedlemgth of (T8 nesto4Re opticdd dfser2 siae)\efirki dtgedtive lens 38

pol ari zation of the |aser beamfromthe |inear
for qaWvarghathk Mdel BéAn hiEing UE3hi
pro?:gded betevveen t he glg!:eg‘ﬁ ‘?%%‘%%ﬁggf‘iéﬁ%%ﬁﬁgﬁeﬁ%‘m
. havihi ' ' ns ,38, and .between th rjising. )
having S AR YF (66 Biig e SBFal teaf e entt B OBenl disc
9 gl thewggéj cal éystem 127 as describe above, the |aser
> SHCORA QRIS enG89 forcnogvergitg tho Jasanbeam hawidg theom t he
first |aser coupler 128 is incident
wavelength of 780 nm to the signal recording surface of the optical disc 2.

The optical system 127, similarly to the optical system 121, is set to a
numerical aperture with which the laser beams having the wavelengths of 405 nm
and 660 nm raised by the second beam splitter 36 can form an optical spot on the
- signal recording surface of the optical disc 2 by the diaphragm 43 provided
immediatcly before the first objective Iens 38 and an aperture limiting means (not
shown) provided on the objective lens 38. Further, there is provided an aperture
limiting means such as a diaphragm 44 or the like immediately before the second
objective lens 39, and tﬁe second objective lens 39 is set to a numerical aperture
with which the laser beam having the wavelength of 780 nm raised by the nsmg

mirror 37 can form an optical spot on the signal recording surface of the optical disc |
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on the signal recording surface of the optical disc 2
through the first collimator lens 33, the first beam
splitter 35, the second beam sputter 36 and the first
objective lens 38, and the returning | aser beam
reflected by the signal recording surface of the
optical disc 2 is incident on the first |aser coupler
128 through the sane route as the forward path, and
detected by the photodetector. The | aser beam havi ng
2. the wavel ength of 405 Mh is refracted through the

first optical path 130 in which the returning beam

ot S0l YT b Bl RO BRI By nllomign of

onngct the optical spot to the l[ight recejving .
the Jg3¢¥ o the %ﬁd@%&a@e@ intg the ¢iecufar pelarjzatien are provided
coupl er 127. Al so, the | aser beam having the
~ betwieercthe seond beadGPlitten 36vand the frstwbjddiiee las 38ndnd bateieen the
coupler 129 is incident on the signal recording

mi@ﬁ@@%windm@s&%hh%ﬂecﬁ%féhs%g hrough the second

collimator |ens 34, e first beamsplitter 35, the
36, ARCordtRAB ROy 307 ot b Aol B it

sSi gpal recordi urface of the optical disc 2.is .
baviigdhg Baveloneth RET0S hEuaTEid fease fhecsblaser compler A2 fncident
the same route as the forward path, and detected by
on theysigpalseentding sudiace ditthe bptieal disedhthhaughrtbe finst collimator lens

wavel ength of 660 nmis refracted through a second

33, thptfirsteamaplittdr395, it sebANbEAR s{aﬁ&éﬁ@@ | t%%ﬁfﬁt bﬁ%égﬁfé fels

by the optical disc 2 passes the first | ectl ens
38, e B ot ngt R R 1L IPY Bl el e ing Q0GR gt
opt i s 25 e o i gt e ey s Ewoush theame remiecs ke
forw];;dolggﬂtl,ha?ld detected by the photodetector. The laser beam having the

wavelength of 405 nm is refracted through the first optical path 130 in which the
_ret'uming beam reflected by the optical disc 2 passes the first objective lens 38 and
the first collimator lens 33 to connect the optical spot to the light receiving surface
of the photodetetor of the first laser coupler 127.

Also, the laser beam having the wavelength of 660 nm emitted from the
second laser coupler 129 is incident on the signal recording surface of the optical
disc 2 through the second collimator lens 34, the first beam splitter 35, the second

- beam splitter 36 and the first objective lens 38, and the returning laser beam

reflected to the signal recording surface of the optical disc 2 is incident on the
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second | aser coupler 129 is incident on the signa
recording surface of the optical disc 2 through the
second collimator lens 34, the first beamsplitter 35,
the second beamsplitter 36, the rising mrror 37.
and the second objective lens 39. The returning |aser
beamrefl ected by the signal recording surface of the
optical disc 2 is incident into the second | aser
coupl er 129 through the sane route as the forward

sechad tserPdtsh pqiétl%ttﬁx%ugﬂ tHe B RNBLRLRIRE Etvard Diith éﬁedeéected'
beam havi ng the wavelength of 780 run is refracte
t hik d,opt, cal th,.132 i i .
by MRl e i hE LR BB e Bptelentth 67 B e
t he second objective |lens 39 and the second
refizgied ithrgpgh aisepanduptice] pagh hdkin whichdhe retamingheam weflenied by

l'ight receiving surface of the photodetector of the
the optical didce passepthp fiest oBfectity msi38 dndithe ebad ablligdorclshs 34
127, simlarly to the optical system 121, since the

to BRA e g ) , .
0 at each @vel %ﬁ]ﬂ}g%gﬁ eacﬁlé%%%dt%?g?we%ﬂplﬁ}@te,{&?@econ%
i Y s 38, 39 and the first, second
Sm@%ﬁeﬁfﬁfpgpie?ﬁzﬁ‘ses 33, 34 for constituting the first
tothird optical paths 130 to 132 realize the 51
r et 0159 Bit IRssrdgamibarmeithe wavelsagih ofi780man emiifed foom the

Incidentally, the collimtor |ens and the objective

secongirlaser eouplen$29 isiincidegntohehe sighhloreborgjty serfacd of the optical
above-nenti oned optical pickup device 1 have the

discaPthididh theBEHndi SRIrhA6r BHE 3%%@ gﬁg@%@ﬂﬁéﬁg . fhe s?efcond

information signal to the optical

oeab AR e SUFENIAEH 56 BRSSP i Bl
e B e e S Pt

inci(?e%tt ;n%c? Ithe second laser coupler 129 through the same route as the forward
-path, and detgcted by the photodetector. The laser beam having the wavelength of
- 780 nm is refracted through the third optical path 132 in which the returning beam
reflected by the optical disc 2 passes the second objective lens 39 and the second
collimator lens 34 to connect the optical spot to the light receiving surface of the
photodetector of the second laser couplt;,r 29.

Even in this optical system 127, similarly to the optical system 121, since

the optimum magnification on the return path is different at each wavelength and
- each format, the first, second objective lenses 38, 39 and thé first, second collimator

- lenses 33, 34 for constituting the first to third optical paths 130 to 132 realize the
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magni fication opti mumfor recordi ng and/ or reproducing
an information signal. Al so, when the 2-wavel ength

| aser diode is used instead of the 1-wavelength |aser
di ode, an optical path having four optica
magni fi cations corresponding to the optical disc
having four different formats can be forned by using
the first, second collimator |enses and the first,
second objective |lenses. As the aperture limting

IC RlagKifidaton PRBEWALSINS tigEar e the first, second

objective | enses, a hol ogram havi ng wavel ength

depeg kes nu iC aperture 0.85 to

t o TReash 18k SRl ens lhy ERlseRRCRLSES ciisttotiaghe

to. the |l aser beam having the wavel ength of 660 nm and
opical system of the aboxe-raentionad optieal pickup daviee 4 hgve thsfoptigal

nm may be used. It should be understood by those
magkificheh $uitablectoaecort lan infosnatinssigmd ité theasptieakdisc 2.

conbi nati ons, sub-conbi nati ons and alterati ons nmay
Ho%eoet! thép@oal piday s i i

factors%?gs%f ar as they&gcr)re trﬁpﬁﬁ%ﬁéﬁgg{)%éﬁ%%h%e

A [ .the equivalents thereof. 52 WHAT

cor RGP S Bl Syl g BinE A oF e BALER BSR4

afirst. |light, emtting unit that emts a |aser beam
repodipeap infermationgignal andemoptigalisyster devingearaptissl ng a

second wavel ength; a second light emtting unit that
magyifieation optisim beraerérdisigrapdiorrbproducing us iefogthitior dissdl.

collimating neans for transmtting the | aser beam

hav A, When the 2 wavelength laser diode is used instead of the

- 1-wavelength laser diode, an optical path having four optical magnifications
corresponding to the optical disc having four different formats can be formed by
 using the first, second collimator lenses and the first, second objective lenses.
- As the aperture limiting means provided irmediately before the first,
second objective lenses, a hologram having wavelength dependence that makes a
numerical aperture 0.85 to the laser beam having the wavelength of 405 nm, 0.65to
the laser beam having the wavelength of 660 nm and 0.52 to the laser beam having
the wavelength of 780 nm may be used.
It should be understood by those skilled in the art that various modifications,
combinations, sub-combinations and alterations may occur depending dn design
requirements and other factors insofar as they are within the scope of the appended

_claims or the equivalents thereof.
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wavel ength and the | aser beam having the second
wavel engt h; second collimting neans for transmtting
the | aser beam having the third wavelength; a first
objective lens that transmits the | aser beam havi ng
the first wavelength transmtted through the first
collimating neans or the | aser beam having the third
wavel ength transmtted through the second collimating
means; and a second objective lens that transmts the
WHATAIS dleamvBEpioag the second wavel ength transmitted
through the first collimating neans. 2. The optica
pi ckup device according to claim1, wherein the first
collimating nmeans and the first objective | ens have a
first magnification for converging the | aser beam
1'hav#%@°P¢@ﬂPK*%Pdﬂﬁ@%ﬂ@ﬁgﬂﬁﬂgb a signal recording
surface of a first disc; the first collimating nmeans
and atfiret kight emittingjoaitithaterhieyslaberbeam leetpnafird Jvavelen
magni fication for converging the | aser beam having the
,anﬁﬁmgﬁﬂbaﬁﬁﬁﬁﬁﬁgﬁ§hi@daﬁw§k%§@¢ recordi ng surface of a

second disc; and the second collimating nmeans and the

fir ' j Ve . h a third njfi.cation_ for
conéﬁ?%pﬁgﬁ?@%ﬁP@§§$“B€§ﬁ¥ﬁgu‘HEMWhﬂgﬁ%hwﬂn&é ngt h
to a.signal recording surface of a third disc. 3. The
way | pickup device according to claim1 or 2,
wherein the first wavel ength, the second wavel ength
and firstecof imatingereansefog tanamistint; fedsisenbeardhy eingBé Fifst
fromeach other, one of the second wavel ength and the

wavelength and the laser beam having the second wavelength;

Y

second collimating means for transmitting the laser beam having the third -
wavelength;

a first objective lens that transmits the laser beam having the first
wavelength transmitted through the first collimating means or the laser beam having
the third wavelength transmitted through the second collimating means; and

| a second objective lens that transmits the laser beam having the second
“mvdmmghnznmnﬁwdﬂnomﬁnheﬁnﬁcoﬂkmﬁhgrmmn&
2. Theopﬁaﬂpk*npdevkmimconﬁngU)chhnl,whﬂnﬁn
the first collimating means and the first objective lens have a first
magnification for converging the laser beam having the first Wavelengﬂa to a signal |
‘recording surface of a first disc; |

 the first collimating means and the second objective lens have a second
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wavel ength is | onger than the | aser beam having the
first wavelength, and the other is the |aser beam
havi ng shorter wavel ength. 4. The optical pickup

devi ce according to claim1, 2 or 3, wherein the {|aser
beam having the first wavelength is a | aser beam
having a wavel ength of 660 nm band, the Iaser beam

vi.ng.t he secon vel.en t I.S | aser m havi ng a
magn{gh PR A T ERgans AR PradeRd B RIAA oo
the third wavel ength is a Iaser beam having a
signalggcesdinggunfaes of7ssecand Wisadands. The optical pi ckup
devi ce according to any one of the preceding clains,

whitie etdontivellinagtiip iaeamand the frst bjettiveslenyaimel Lihirdh 1 s
a | aser beam having a wavel ength of 660 rim band, the

magnifRaen RE R At HRAATA IR L BIR ol et REFTignal
eam havi I%gﬁ‘%i third wavel ength is a | aser beam
TeCOTG{RG IS © gBFength of 405 nmband. 6. The optical
pi ckup device according to any one of the preceding
3. cI ‘Bhaepticahpiskep devieradoording tmelainmé os dcwhdreswtheifirst i ng
means are collimator |enses. 7. The optical pickup

wavckiagihc theaecmiddiving:lérgtianyd theehied walvelenigthkaré differetwher ei n
the first collimting neans is a collimtor |ens, and

Q@‘g, gmlaq] s and
wavel*eﬁgth ﬁaﬁcﬁgirtﬁ%rens g edopt F%a pic dl<uptﬁ evi ce
wavel%ﬁgtg 19 ion%e} {haf e 1356 b%gm a%}nrésme ﬁrs& WeiveMg{h and the other

is the laser beam having shorter wavelength.

4. The optical pickup device according to claim 1, 2 or 3, wherein

the laser beam having the first wavelength is a laser beam having a
wavelength of 660 nm band, the laser beam having the second wavelength is a laser
“beam having a wavelength of 405 nm band, and

the laser beam having the third wavelength is a laser beam having a
wavelength of 785 nm band.
5. The optical pickup device according to any one of the preceding claims,
wherein

the laser beam having the first wavelength is a laser beam having a
wavelength of 660 nm band, the laser beam having the second wavelength is a laser
beam having a wavelength of 785 nm band, and

the laser beam having the third wavelength is a laser beam having a
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the first collimting neans has a coupling I ens and
the collimator lens, and a second collimting neans
has the collimator lens. 9. The optical pickup device
according to any one of clains 1 to 5 wherein the
first or the second collimating nmeans is a collimator
| ens, and the collimtor lens is supported novably in

n optical axis direction. 10. A recorder and/or
wav ?ﬁﬁﬂbﬁtfg@n@gl%@-i sing: a first light emtting unit
that emts a | aser beam having a first wavelength and

6. a |'Hsxoptisebpickupdevicesacsemdimgioeny eine of the; preceslingelgims,

light emtting unit that emts a | aser beam having a

whertini thél firstané tiengtdhid édllimhtif@hlchfidre RolliRa0S1chss.
transmtting the | aser beam having the first

7. ﬁv T eg)ibg%ﬂ ,_p?ési%gtd@ick ﬁﬁcﬁn:'r(rlrlgg ARG C%lé]ﬁlssl%@ Q&Ihte{eih}] g

ond co i ng “means for transm

the | aser .beam havi ng. the third wavel ength; 55 a
fi %&ﬁ'ﬁﬁf@ﬁlﬂ’ﬁgﬁgp‘@ﬁ@g@ﬁﬁﬂwﬁgms he laser beam
having the first wavelength transmtted through the
f i the second colimatiggmpeans hay a corplingdens anskihe wallimajor leps
third wavel ength transmtted through the second

8. colhe opti¢ab pickepasyice accordimgto any ohg eftlhive 1 ek wheatin
transmts the | aser beam having the second wavel ength

tr gnsfist G Hmbih SRS W afédhgﬁng Rink IR HHDIINRABE lend, and

The recorder and/or reproducer according to claima10,

S s SR Fng Lhe 1r5
9. The optical pickup device according to any one of claims 1 to 5, wherein
the first or the second collimating means is a collimator lens, and
the collimator lens is supported movably in an optical axis direction.
10. A recorder and/or reproducer comprising:
a first light emitting unit that emits a laser beam having a first wavelength
.and a laser beam having a second wavelength;
a second light emittihg unit that emits a laser beam having a third
wavelength;
first collimating means for transmitting the laser beam having the first
wavelength and the laser beam having the second wavelength;

second collimating means for transmitting the laser beam having the third

wavelength;
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magni fication for converging the | aser beam having the
first wavelength to a signal recording surface of a
first disc; the first collimting nmeans and the second
obj ective |l ens have a second nmagnification for
convergi ng the | aser beam having the second wavel engt h
to a signal recording surface of a second disc; and
the second collimating nmeans and the first objective

| ens have a third magnification for converging the

| as afirbesbRAVE 16 thitrahinid M@Mﬁr%g%m%&g%é ifgqal

recordi.ng surface of a third disc. opt 1 cal

[ vice conmphising:, a.ftirst light receiving and.
walIEEAP ot BRORE B dttse iniptbe teiton &S Fisgt Bihod Bving
thay emts a |laser beam having a first wavel ength and
the thiyd;wayelepath iirasmitigd shrouglo the sependealligatingmgaas;|anght

receiving unit that receives the returning |aser beam

hava secondrubjdotive lensahat rangrits ditdasee begathading\thé becond
optical disc and the | aser beam having the second

 waveieneltestshiited® ttRon2CA i tﬁfgtemgédgg and emitting
el enent having a secoﬁ ticg m£ém ting unit that
em I I m havi ng a Ir velength and a
11. P e fcoRRE anBf e fobedractpiding fo SR8 6, ehete i g
| aser beam having the third wavel ength and refl ected
by ﬁﬁﬁst&aﬂp@m&m@s anfl e figss objestive legs hevanfifssr
transmtting the I aser beam having the first
magvigfication forcomvergitpetht ser bdaea hnviay itrofitsh@asslemst to a signal

wavel engt h; second collimating means for transmtting
recotdifg b@dfie dfeefiist\#ivd;ng the third

the first collimating means and the second objective lens have a second

> =S

magnification for converging the laser beam having the second wavelength to a
signal recording surface of a second disc; and
the second collimating means and the first objective lens have a third
magnification for converging the laser beam having the third wavelength to a signal
recording surface of a third disc.
'12. An optical pickup device comprising;

a first ]igh; receiving and emitting element having a first light emitting unit
that emits a laser beam having a first wavelength and a laser beam having a second
wavelength and a light receiving unit that receives the returning laser beam having
the first wavelength and reflected by the optical disc and the laser beam having the

second wavelength;
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wavel ength; a first objective lens that transmts the
| aser beam having the first wavelength transmtted
through the first collimating neans or the | aser beam
having the third wavelength transmtted through the
second col limating nmeans; and a second objective |ens
that transmts the | aser beam having the second

wavel ength transmtted through the first collimting
nmeans. 13. The optical pickup device according to

Fi T or oot o elvikg ind bRling Blefi KRing A Retid el emiting
] ' he | b ' the.first, . .
unl D0 RS GARER ol By BRI R e it e it tha

| i ght, receiving unit of the first receiving and
- Tecglyes thergtusningdaser boran having theghird svavelengthrandaeflectedby the
. first collimting means have a second nmagnification
optical dsonver gi ng the | aser beam having the second
wavel ength and reflected by the optical disc to the

o B oPlab o B HBPRLI AR B, .
9B third ficat
PR B Rt R FR0R BMEoRa Wb | o "

wavel ength and, reflected by the optical disc to the

| i gRitcond cellimatipg means der ransmibingribe faserdieammigavamgithe third

emtting elenent. 14. The optical pickup device
wavglangthyi ng to claim 12 or 13, wherein the first

wavel ength, the second wavel ength and the third

wave fiest Obfecavelefls iHa b&¥mits the laser beam having the first

(D=t

. wavelength transmitted through the first collimating means or the laser beam having
the third wavelength transmitted through the second collimating means; and
a second objective lens that transmits the laser beam having the second
wavelength transmitted through the first collimating means.
13.  The optical pickup device according to claim 12, wherein
the first objective lens and the first collimating means have a first
magnification for converging the laser beam having the first wavelength and

reflected by the optical disc to the light receiving unit of the first receiving and

~ emitting element;

the second objective lens and the first collimating means have a second
magnification for converging the laser beam having the second wavelength and

reflected by the optical disc to the light receiving unit of the first receiving and
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wavel engt hs from each other, one of the second
wavel ength and the third wavelength is |onger than
the | aser beam having the first wavel ength, and the
other is the | aser beam having shorter wavel ength.
15. The optical pickup device according to claim12,
13 or 14, wherein the |aser beam having the first
.wavel ength i.s a | aser beam having a wavel ength of 660
emithng Flement@Rd | aser beam having the second wavel engt h
is a | aser, beam having a wavel ength of 405 nm band,
andhe fest phjsetivlsasrandihersgearidecollfmaiingwmeatsmyeta thsda
| aser beam having a wavel ength of 785 nm band. 16.
magflifieatiqt for @bnvirging phelkuerdranclenint the thied dayelengthehd
clainms 12 to 15, wherein the |aser beam having the
B e A e

- wavelength is a | aser beam having a wavel ength of 785
em1ttﬁ @Sﬁ’&ﬁﬁand 58 the | aser beam having the third
a wavel ength of 405

elength .is a,laser beam havi ng !
14, m&mﬂca{;wk%@%?ﬁ geearding toclaing & pe &3, axkaseinithe firs
any one of clainms 12 to 16, wherein the first and the

‘wavekagtbnthesotdndrmiavehengthe amd thertkird vlavelengthraré iffeeent 18. A
recorder and/or reproducer conprising: a first light

wavelegthi YiofDeRRG R ddd 6Yahe keudna twaalendth adfthe Hird | ght
emitting unit that enits a | aser béam having a first

wavel\@ﬁg‘tﬁli:? Hﬁ%@r AAE 1R has %%anﬂ%@id&ié B8t %va%féﬁ@ﬁl, and the other
is the laser beam having shorter wavelength.
15. - The optical pickup device according to claim 12, 13 or 14, wherein

the laser beam having the first wavelength is a laser beam having a
wavelength of 660 nm band, the laser beam having the second wavelength is a laser
beam having a wavelength of 405 nm band, and

the laser beam having the third wavelength is a laser beam having a
wavelength of 785 nm band.
16. The optical pickup device according to any one of claims 12 to 15, wherein

the laser beam having the first wavelength is a laser beam having a
wavelength of 660 nm band,

the laser beam having the second wavelength is a laser beam having a

wavelength of 785 nm band, and
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l wavel ength, and a light receiving unit that receives
~returning | aser beam having the first wavel ength and
! reflected by an optical disc and the | aser beam havi ng
| the second wavel ength; a second |ight receiving and
| emtting elenment having a second light emtting wunit
that emts a | aser beam having a third wavel ength, and
a ljght receiving unit that receives the returning
| adbe laserheamphaving the thirdivavelopar isshigser beaa hawingstt ed
by the optical disc; first collimating neans for
wavtlength wf 405 nm bdnd. | aser beam having the first
wavel engt h and the | aser beam having the second

17. mmie%whﬂ:piasm&%b&aﬁfghta Qn%ﬁ@&flélﬁfmé 26518, WheRGn

the laser beam having the third wavelength; a first

| eqtd I -hat. ] beam havi ng
the R Schd fecb i SoliRlind R oS iesn T he 11 r ot
colJimatin ans or the |aser beamhaving the third
18_- M&F@Hﬁi%%@%ﬁW‘? USEr $MRPLYPEt he second col i mating
nmeans; and 59 a second objective lens that transmts
t ha firaidight ksgivingmandemitting denenichavingefishijght emitting unit
transmtted through the first collimting neans. 19. A

that oigiesd sdr baagh lewirpepfintaeslesth ahd b Mpet Beabh Biving 8 second
wherein the first objective Tens and the first

v A T DR Bl o PRI B g
d I h i cal di li.gh
first FFclplith g refectit onin Rl B gl Ene B ey e the
emtting el enent;
second wavelength;

a second light receiving and emitting element having a second light emitting
unit that emits a laser beam having a third wavelength, and a light receiving unit that
- receives the returning laser beam having the third wavelength and reflected by the
optical disc;
first collimating means for transmitting the laser beam having the first
wavelength and the laser beam having the second wavelength;

second collimating means for transmitting the laser beam having the third

wavelength;
a first objective lens that transmits the laser bearn having the first

wavelength transmitted through the first collimating means or the laser beam having

‘'the third wavelength transmitted through the second colimating means; and
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t he second objective lens and the first collimting
means have a second nmgnification for converging the
| aser beam having the second wavel ength and ref |ected
by the optical disc to the light receiving unit of the
first light receiving and emtting elenment; and the
first objective lens and the second collimating neans
have a third magnification for converging the | aser
beam having the third wavel ength and reflected by the

ﬁr’;h%ééogr@;q% rHe A ko
e D S 5 SO b e St S0 UL

a Iaser beam havi ng a second wavel ength, a second
19.1i ghtreeoridet amffonrepodubertacennding ia dainel8, hemeeihavi ng a
third wavelength; a first collinating section that

t r afh@rfirkSol &%vb@éﬁranﬁ‘iﬁé'ﬁm\ébﬂﬁdtﬁg aﬁehav@Q

wavel engt h“and the | aser beam havi secon

#@%ﬁﬁﬁpﬁﬁeﬁﬁé@%&%ﬁ%ﬁ%ﬁ %w?wav%sta Blgt n
e e G Bk Ak o et g
fi rst collimating section or the | aser beam having

emifting element; wavel ength transmitted through the second
collimating section; and a second objective |ens that

t 1 ahe Bédondiobfecties Ris RA@ MWt Ellikbfing RfaR¢ have a second

=

magnification for converging the laser beam having the second wavelength and
reflected by the optical disc to the light ref:eiving unit of the first light receiving and
emitting element; and
the first objective lens and the second collimating means have a third

magnification for converging the laser beam having the third wavelength and
reflected by the optical disc to the light receiving unit of the second light receiving
and emitting element. |
- 20.  An optical pickup device comprising:
- afirst light emitting unit that emits a laser beam having a first wavelength

and 4 laser beam having a second wavelength;

a second light emitting unit that emits a laser beam having a third

wavelength;

a first collimating section that transmits the laser beam having the first
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wavel ength transmtted through the first collimating
section. 21. A recorder and/or reproducer conprising:
a first light emtting unit that emits a | aser beam
having a first wavelength and a | aser beam having a
second wavel ength; a second light emtting unit that
emts a |laser beamhaving a third wavelength; a first
collimating section that transmits the | aser beam
having the first wavelength and the | aser beam havi ng

wamﬁlg%@mﬂ]e\a@éeﬁibeﬁ%a t%@%ﬁﬁd%@vbleﬁﬁ&}, ng section

that” transmts the | ase eam havi ng t third

e ch Aoty o o ey i g tird

through the first collimating section or the |aser
wa shaving the third wavel ength transmtted through
the second collimating section; and a second objective

| ensa filstbbjectiveslend that fienshdsahe keanbdaay hivdng iR fgcond
61 wavel ength transmtted through the firs

Wa%d Sﬁgtt&fﬁﬁb&%h ﬁhﬂ%ﬁ% receil VI @cum(]igem t ¥b8§n

conpri si ng g an

havﬁngﬁﬁ%@grdgaw Hrst g{rt nbtgqg&ﬁ:tjm tha%%%rgntgnd

beam havi-ng .a second mavelength and a |ight.receiving
uni @ sepRpd %@@%@ﬁ&ﬂi@t trans ot ithelasershranplasting theisncond
the first wavel ength and reflected by the optical disc
waveledgthiteansaxitted theauphhy fifig coRienathgaesgomavel engt h;
2].-. A recorder and/or reproducer comprising:
a first light emitting unit that emits a laser beam having a first wavelength
and a laser beam having a second wavelength;
a second light emitting linit that emits a laser beam having a third
wavelength;
- afirst collimating section that transmits the laser beam having the first
wavelength and the laser beam having the second wavelength;
-asecond collimating section that transmits the laser beam having the third
wavelength;
a first objective lens that transmits the Iaser beam having the first
wavelength transmitted through the first coﬂimating section or the laser beam
having the third wavelength transmitted through the second collimating section; and

a second objective lens that transmits the laser beam having the second
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a second light receiving and enmtting el enent having a
second light emtting wunit that emts a | aser beam
having a third wavel ength and . a |ight receiving unit
that receives the returning | aser beam having the
third wavel ength and reflected by the optical disc; a
first collimating section that transmts the |aser
beam having the first wavel ength and the | aser beam
havi ng the second wavel ength; a second collinmating
W F@ng It Hﬁﬁg. ving the third
ﬁgﬁé end?ﬁ?ﬁgéﬁirs g%?gggfbe éﬁ@%?ﬁggetransnits t he
| ase eam.haying, the first. wavelength transmtted
22thrdéaﬁpﬁﬁgPF%ngk¥5?Fpﬁﬁ¥FH§:section or the |aser
"beam _having the third wavel ength transmtted through
t he ad@sbhght seserving andgmiitiog elementhaving 8 destlight binitting unit
l ens that transmts the | aser beam having the second

thahvemnits arlggehbean having taeftkst Wavilenyth bed 4 idset beagh hivipg hRcond

section. 23. A recorder and/or reproducer conprisSing:

e e et R AR P i HEC R
the FoRA s i 5B e Ry e PPl o 264 heascabet g the
sec{;ﬁcgei ves the returning |aser beam having the first

warelghsihand refl ected by an optical disc and the
| aser beam having the second wavel ength; a second

| i ghsecond dight regeiniig i drtittiigy elb@eRHaviiavd §@oad S8R Ritting
light emtting wunit that emts a | aser beam having a

 unifthig it Bk& Y hARk 3 it PREvaEHE Yha'Y 1R feck Ny unit that

receives the returning laser beam having the third wavelength and reflected by the

optical disc;

a first collimating section that transmits the laser beam, having the first
wavelength and the laser beam having the second wavelength;

a second collimating section that transiits the laser beam having the third
wavelength;

a first objective lens that transmits the laser beam having the first
wavelength transmitted through the first collimating section or the laser beam
having the third wavelength transmitted through the second collimating section; and

a second obj ective lens that transmits the laser beam having the second
_ wavelength transmitted through the first collimating section. |

23.  Arecorder and/or reproducer comprising:
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receives the returning | aser beam having the third
wavel ength and reflected by the optical disc; a first
collimating section that transmts the | aser beam
having the first wavelength and the | aser beam havi ng
t he second wavel ength; a second collinmating section
that transmts the | aser beam having the third

wavel ength; a first objective lens that transmts the
| aser beam having the first wavelength transmtted
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he. second colJinmati sectjon; and a second objective
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~wavel ength transmtted through the first collimating
wavelenstinand @dight receiving unit that receives the returning laser beam having

the first wavelength and reflected by an optical disc and the laser beam having the
second wavelength;

a second light receiving and emitting element having a second light emitting
unit that emits a laser beam having a third wavelength, and a light receiving wnit that
receives the returning laser beam having the third wavelength and reflected by the
optical disc;

a first collimating section that transmits the laser beam having the first
wavelength and the laser beam having the second wavelength;

a second collimating section that transmits the laser beam having the third
wavelength;

a first objective lens that transmits the laser beam having the first
vsfavelength transmitted through the first collimating section or the laser beam
having the third wavelength transmitted thrdugh the second collimating section; and

a second objective lens that transmits the laser beam having the second

- wavelength transmitted through the first collimating section.

63



