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
2004203814 filed in the Japanese Patent O fice on July
9, 2004, the entire contents of which being ,
i ncorporated herein by reference. BACKGROUND COF THE
INVENTION 1. Field of the Invention The present
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1. Field of the Invention

o

The present invention relates to an optical pickup device corresponding to an
optical disc of at least 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 using the same.
2. Description of Related Art

There is, heretofore, an optical pickup device for recording and/or
reproducing 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 a laser element for DVD, a laser element for CD, a collimator lens, an



The |l 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
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and/ or reproduce the optical spot is
magnifications of the CD light and the DVD light are optimized independently,
corresponding to the two disc formats, Recently, in the optical disc, a laser beam
in which a track pitch and a bit interval are narrowed and which has a wavelength of
405 nm band, 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 light emitting means for emitting laser




required. Here, it is assuned that the | aser beam
emtted fromthe light emtting neans for emtting a
| aser beam having three wavel ength bands is incident
on the optical disc by using a single optical path
common for three wavel engths |ike a conventional
optical pickup system Then, there arises a difference
in the optical magnifications of the | ens system
needed in response to the formats of the respective
beaRts Fhred b3Ss 7] . the optical. system:i
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and 8ot Fﬁﬁ%‘é‘ﬂ?’& Sptthe lageriheamiamiped frome tiRJiph ehitting
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a lens having a numerical aperture suitable for the format of one optical disc, even if

.' the laser beams corresponding to the other two optical discs pass this optical system,
optimum incident angle and output angle are not obtained. Asa result, the
Quantity of light on the signal recording surface of the disc becomes insufficient.
FIG. 1 shows one or a plurality of laser diodes 141, a collimator lens grbup
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 Iaser beams of thése wavelengths. The objective lens 143 |

converges the laser beams of the respective wavelengths to the signal recording
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magni fi cations (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 nmon the signal recording
surface of the BD, and it is assuned that they are
fixed to the arrangenent. In such an optical system
when recording of an information signal is perforned
with the | aser beam having a wavel ength of 405 nm
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since thg apentyre is Limited de 2 merioal apestureofy:85 of therBPhyed to
_ the signal recording surface of the CD.
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 nm 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.



Here, when an optical system having a magnification of
10 folds is assuned, an effective angle of the |aser
beam for assuring a quantity of |ight necessary to
record a signal of the BDis, though there is little
actual exanple so far, 8 to 10 based on the present

i nventor's experiences. Then, no probl em occurs when

the laser beamis converged to the BD at
the' effective angle of the 9.8. On the other hand,
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the anes: js conpied "iotztﬂ% i RO 3“&%@? Ogé&@i nci dent at
the effective angle of 6.1 , and to detect the |aser
be aHeL, tsnranOpERtlsKsten bavieg A endgnification lof 10ffokls dsisssumed,
2.5 folds is required. 5 Wen the difference of the
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| aser di ode havin e same optica

- 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 0f 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. .




output is used, the recording speed can realize only
about 1/4 in the case of the DVD and only about 1/16
in the case of the CD. To deal with such problens, an
opti cal system having three optical paths including
three light emtting sources and three | ens systens to
realize the optimum nagnifications corresponding to
the respective | aser beans are conposed. Accordingly,

when e |,ens..syste or.realizing the aptical
mmon ¥ P e TSR thS pafcie nilbth cainared iy rmnpEncegssary
conposed, the nunber of conponents for constituting
lagas cmigng pawers Jhs pawets of Abewt k2 dolda g requiredonsthe pese of the
is conplicated. Therefore, this optical system cannot
DV&s pod thet powdref mboutels 7 $olds isslequitezhinrthe tive ofpphé CBI. Guathilly,
of the pickup optical systemand a size reduction of
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t he optical picku rom-bel ng I ncrease
. 1.Ng: L fi4rst aspect of the present invention, .

+ incER B BYE ol ShurBP R gl IR SRS T g8 Spimurn
capprising: a first light emtting unit for emtting a
magnificatiogs a%prrespondmg to “the respectivé 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 constituting 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

piekup optical system and a size reduction of the pickup device, etc.

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

SUMMARY OF THE INVENTION
Embodiments of the present invention provide an optical pickup device which
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having a first wavel ength and a | aser beam having a
second wavel ength; a second |light emtting unit for
emtting a | aser beam having a third wavel ength; a
first collimting neans for transmtting the |aser
beam having the first wavelength or the |aser beam
havi ng the second wavel ength; a second col|limating
nmeans for transmtting the | aser beam having the

.hird wavelength; a.first objective |lens for )
realighs @ DY GORAEY PAGRS 25 eRlioHG (ARG IcHBOY SHaAbIe for each disc
wavel ength transmtted through the first collimating
forpak hetween thiee (opteal discsranday ligly emnisting:mednwboretroitignagha laser
transmtted through the second collinmating neans, and
beam bevopa whyebetgily eofrespending tb reacts dist tin nige bjnical 8gRem of the

beam havi ng the second wavel ength transmtting the

optical picke® Fdri re@dring AR Tepro8&ahs bR SnfofmAiGEGERA tBIRSGHtical
of the invention, thereis provided a recorder and/or

_ L i na: fi . g .
disC P MESE pRTRE' Bl off Smboral, B bhilE MRbeed o
AT r_beam havij a_second wayel engt h; second
sl HE o ERFR e Pof Sl ety s tpg e Hengitngt an
a thi}:Tg_ velength; a first, coI_Iimating) means for
opticalpathirem begng keasthepeds thernpligalimickupgrem demgrinereased in size.
wavel ength or the |aser beam having the second
wavdcerding to & St aaspeat aif] thergiresegt Ameentiofi,othere is provided an
transmtting the | aser beam having the third
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f he. second wavelength transmtting the first

collimating Faeans Jonwanssntimedhe dsabeam having ihe fispwevelengthios the

invention, there is provided an opti cal
laser 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 through
the second collimating means, and a second objective lens for transmitting the laser
- beam having the second wavelength transmitting the first collimating means.
According to a second aspect of the invention, there is provided a recorder
and/or reproducer comprising: a first light emitting unit for emitting a laser beam

having a first wavelength and a




pi ckup device conprising: a first light emtting unit
for emtting a | aser beam having a first wavel ength
and a | aser beam having a second wavel ength; a first
light receiving and emtting el enent having a |ight
receiving unit for receiving the returning |aser beam
having the first wavel ength and | aser beam having the
second wavelength reflected by an optical disc; a

1 sesonthL ht emtting unit for emtting a |aser beam

asfi Dyasy havifiy 2 sgoans s 1, 3508 teyHingrusateioy Erfting a
and emtting element having a |ight receiving unit

lasppbeanphaying A dhirhwayelengtisi anirst eadimatie@mehas/fondran$mitting the
third wavelength; a first collimating nmeans for

lastr desm havimg thd dirktasavelbegin drathenthséh ®edrh rgdving the second
wavel ength or the | aser beam having the secon

waléastaNg sétond cORRIMAg GRSk Wﬂrﬂ_ﬂnﬂtﬁﬁ%rﬂﬁe faS& beam having the
transmtting the | asér beam having the third

S B kRSP Y Byl B BRI

: hrough .the first 8 collinmating. neans or the_ |aser
sy g e QR B L R D AL FRPRRSE R eam
the second col limati ng neans; and a second objective
havigg thethird waxglenath transgiitedthrongbythe sreand pellimating means, and a
second wavel ength transnmitted through the first
second bbjeeti velgnsifeatsinsiting thierigpet beaan having thessoend watelbigh
present invention, there is provided a recorder and/or
traris@fitig Uk irst 6llifrafihg ticads.f i rst |ight receiving and
emtting elenent having a first light emtting unit
t hat ] ] ' i t
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Jleceiving uni.t that receives returning. | aser pea .
pickl Y8 Potupiing 2 iy st eting it of piafing 2 f4sen heain having
optical disc and the |aser _beam having the second
a fi \Y@‘@kﬁg‘i@; a%da Selasprabeany fiavingc ai sprong! avarelsngtht ianfrst light
elenment having a second light emtting unit that
receiying and dmidting learanh daving a light rdceimingl emgtfbr reseiving the

returning 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
laser beam having a third wavelength; a second light receiving and emitting element
having a light 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 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
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a light receiving unit that receives the returning

| aser beam having, the third wavel ength and refl ected
by the optical disc; first collimting nmeans for
transmtting the | aser beam having the first

wavel engt h and the | aser beam having the second

wavel ength; second 'collinmating neans for

coliaREAE hhdaRS of AR 128G HeaRCRNiINE M irk RPavieltinkth transmitted through
wavel ength; a first objective: lens that transmts
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that transmts the |aser beam having the second
wavereding to pderrth aspeet of trerrgsent inventions there &I nrpyided ng
nmeans. According to a fifth aspect of the present

a reeordent arsVior tepmdacérscqmmisimgeda divst bghiti reedivipg cind pemliétirigc lement
conprising: a first light emtting unit that emts a

- havigg e firstdipht eldtiih® gnid tHat legdits \Weliedr Rahad il Afilstsefclef@Mand a

havi ng a second wavel ength; 9 a second light emtting

laséHYehm! HiRinge e SnPwh P Sioth eal é"lﬁ%{t 'i‘&:eﬁ/_iﬁ@{lﬁjﬁ g%at receives returning

wavel ength; a first coll'i matl section t
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[1imtjn ection that ., fransmts the |aser
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Lens that  transmts the | aser beam having the first

* havypg sceapd Hehtemtmemunidhatiomitsgriasen deam haying edhird wavelaggth, and

section or the | aser beam having the third wavel ength

. alightgaemving adit thdf reneires tieretpomgdaso beamdiaving, thedhird wavelength

and a second objective lens that transmts the |aser

- andetioctbd biyrige bfitfibﬁ dison dirtaolireniiehmédne Tomirdrsettihf HRUESer beam

the first collimting section. According to a Sixth

havtgP8e Firt fwdRRnBACHRhel 168 HehAMavillefiR seSotf RUVEESkih; 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 wavelength transmitted through the first

collimating means.

According to a fifth aspect of the present invention, there is provided an

- optical pickup device comprising: a first light emitting unit that emits a laser beam

“having a first wavelength and a laser beam having a second wavelength;
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a recorder and/or reproducer conprising: a first |ight
emtting unit that emts a |laser beam having a first
wavel ength and a | aser beam having a second
wavel ength; a second light emtting unit that emts a
| aser beam having a third wavel ength; a first
collimating section that transmts the | aser beam

a seeotidgtt Renifting Siniv@MetANgh Nap bed havAged thiRPRIRA&YIthTa
t he second wavel ength; a second collinmating section
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pi ckup device conprising: a first |light receiving and
thl.’%l}ﬂ%k ¢ fecoad ceHpathig septon; anl # second givjectivg fenk tapt drahsmits
that emts a |aser beam having a first wavel ength and
the glasers beam abavdingn thavieaond wsavetengthhvdranbmittedh teodgta. the gfintst

receiving unit that receives the returning |aser beam
colhmatimgsactienf i r st wavel ength and reflected by the
optical disc and the | aser beam having the second

vavel aogirllingdo & e shpeét@Tithd Hiesdny ienass tedr sstﬂhragided

el enent having a second |light emtting unit that
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[ight receiving unit t erves the refurnin
e aving the third vel.engt,h .and reflected hy the
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transm ts the |aser beam having the first wavel ength
a SEEY t cpaifingpwthihab ¢y & lﬂéersg"@ah daviag e irgt wavelength; a first
second collimating section that transmts the |aser
collpaatingsselionytheheansniitsdheviesed lwagt yvisg fherfest wallegth mal the laser
I'ens that transmits the |aser beamhaving the first
beaielvsirgn@t Beddndneavieldn@th; 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 wavelength transmitted through the first collimating 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 wavelength
transmitted through the first collimating section.
According to-a seventh aspect of the present invention, there is provided
“-an.optical pickup device comprising: a first light receiving and emitting element having

a first light emitting unit that emits a laser beam having a first wavelength and a laser
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through the first collimating section or the |aser
beam having the third wavel ength transmtted through
the second collimating section; and a second objective
lens that transmts the | aser beam having the second
wavel ength transmtted through the first collimating
section. According to an eighth aspect of the present

- Heamdnvingm sebhiRl wavelenpfPMidiERbht @edeﬁfiﬁlf G8F thaNdeQbes ¢ ge returning
reproducer conprising: a first |ght receiving an

ARG S D WL
R AR T BB A SN P A e

~.having the first_ wavel ength and reflected by an
hERE Adeooiiidiehh it upit et B aseRhenn havingsedipdavavelength and
wavel ength; a second light receiving and emtting
g@ﬁéﬂﬁ:ﬁlvmwtmgthat regiwendthe irghmimgraser begmumving thatthiediwaselength
a |l aser beam having a third wavel ength, and a |ight
ané oeflecieddyuhe bptitridisces st esllinheing SEEHORNIRGrans@RE the laser beam
beam having the third wavel ength and refl ected by the

hevdhi € firdi ﬁﬁveler%l?h and tHel %69 Bkdrh 'Iﬁ{z n@Qhec‘ gétbtohﬁ’ By tvgl%h ; a second

transmts the | aser beam having wave

ry t he, sec el engt
°§‘2€ﬂgh8§ serte e AR, PR m&agﬁéﬁﬁ Sirfe? wsaegsth- a first
%}1 qgthethr \r/i/ave ength; .a first objectlve
U5 3t TGSt o ef hsam having fhe firg wanelangihs transmitted

wavel ength transmtted through the first collimting
thseieati the Bt calimatingr sesdemmon e daper reamhbavingnihee temgtvavelength
transmtted through the second collimating section;
transhitieds érowmgh tiej econd eolliamsing kaétidnr ang Matsecordd ijleé’tﬁﬁi‘:r lens that
beam havi ng t he second wavel ength fransmitted thr ough

trirRenifsi the tlasef MehiMBifd tiRes bR wa%l%ggt‘rﬂ i s'rﬁttéc[‘ BB he first

opti cal pickup device and the recor

cAIRRGRH GRFon,

‘According to an eighth aspect of the present invention, there is provided

- a recorder and/or reproducer comprising: a first light 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

- 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 unit that receives the

- returning laser beam having the third wavelength and reﬂected by the optical disc;

9



the optical path having optinmum nmagnifications to the
first to ne third | aser beans emtted correspondi ng
to the three optical discs having different formats
can be fornmed by using the two light emtting units
and the collimator | enses and two objective |enses.
Therefore, the optical paths corresponding to the

a firasellinkeRiBe@fon!the aBSAREHe YRer WAYEhARK NS & 1
comonl y gged, and the opti calrsystemlhavi ng ?h%%ength

. | : 3 . Ccl] V.

and e 121 bR RYinl 1 4205 SHLUBRE 4 FeoddFollFRARE hegtBn o
jght ,em tting upits for emtti the | aser .beam

a8 et a9 B o5 5 pihetice (B aRISRT tens that
respective optical  discs_and the respective opti cal

trapgrgsothii 9566 ivingdibei g Waeclersth ransmigted fthiokgh the first
optical path of the pickup optical system BRI EF

- colbmetimy RECIEM OF theHaoRAMANGEa B thd thisd avariehngthh Gwisigitted

an optical system having one |aser diode and one

thraughebt iseeondestliatingesseaosti 4d 4 Sedohd Bjdcald S thdt| tansrits
is a structural view showi ng an optical system of an

the ORiséC dkarh| H%s*gﬂ%?t@éi %&on@%@&e@éﬂg?lu:t%ntsﬂﬁteﬁr 0%1}] gthe first

I nvent i1 on; IS a stru VI ew S

- npl e of the optical systemof the optical
COI%@%PE%& gé‘?ce according to the present invention; FIG

4 i L ey ' 10t har, optical system

o+ ASeaiib Hicibolt G BMIPAARE AR nE RO R E ifpacer,
thel SWRAT pOR; hdvidz oﬁtimﬁmam\égﬁl‘ﬁcﬁm {09%hati ety 1?§er beams

the optical pickup devic according to the presen
emittedesiiespindieGo the tire@opii@VIRBO WaVIAe AITRIAR foRAR® i BE Formed

of the optical pickup device according to the present
by bsing the twanlight emitting units and the collimator lenses and two objective lenses.
Therefore, the optical paths corresponding to the laser beams of 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 émitting the laser beam having the wavelengths

“corresponding 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 one laser diode and one
objective lens corresponding to three formats;
FIG. 2 is a structural view showing an optical system of an optical pickup device

according to the present invention;
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FIG 7 is a perspective view show ng a | aser coupler;
FIG 8 is a structural view show ng anot her exanpl e of
the optical systemof the optical pickup device
according to the present invention; and FIG 9 is a
structural view show ng still another exanple of the
optical systemof the optical pickup device according
to the present invention. DETAILED DESCRI PTI ON OF THE

PREFERRED EMBODI MENTS The -optical pi ckup devi ce

_acc ?a?ﬁshgﬁgﬁ‘éﬁ&f%ﬁgﬁolnvent on w | l! I%eolescr bed mof

An .opti.cal _pi.ckup device 1 is a p|ckup devi ce for
the,0ptiGsl pickppAryicceasconsing inghe prosatiomention; si gnal to
three types of optical discs 2 of a CD, a DVD, or a

BD, FiGd4 ieakiractarahviewestmtwing bncthet SRS1 Hfstérnof gwl optlcal
magni fications optimumfor at |east three types of

picklippdevi&d ftbfdin ?Yoﬂ&@p?&tehf?ﬁfkreﬁﬁoi{ em 3 conprising two

Iaser beamem Tting units for efitting three to types

erLs corr ndln to the formats of

the res pggg%}g’%'ﬁ f‘neﬁ'i% gahqwcghpqcmgi@wce
nsesﬁﬁrOV|ded correspondi ng to the respective | aser
accq@g}g ¢ prosgatyayventionand two obj ective | enses on which
to the |l aser beamtransmtted through these collinmator

| enEI3. 6 5 d viewdhowingltentenddimEat &Fthe op ﬁéal%ﬂtﬁmp device

opt| cal pi ckup device 1 conprises: as shown |

Eﬁﬁ&ﬁﬁﬁ‘vénﬁéﬁ;r diode 10 for emtting a | aser

beam haV| wavel engt h of 405 nm corresponding to

a b.ea havi n wavel engt h of 660
r| m corﬂggﬁgﬁ*ﬂeﬁg &‘ g G‘?Aﬁ’i@'ﬁ ength | aser

ol%g% 1 for em tti ng a Iaser beam havi ng a wavel engt h
s i seowingtanotheDexampleiofthe optidal spstern of
I ens 12 for convertl ng the | aser beamemtted fromthe
the gpticalEclanyddvice according fo the present invention; and
FIG. 9 is a structural view showing still another exaniple of the optical

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

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The optical pickup device according to the present invention will be
described 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, a DVD, 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

10



| aser diode 10 into a predeterm ned divergent angle by

each wavel ength; a second collimtor lens 13 for

converting the laser beamenitted fromthe 1

-wavel ength | aser diode 11 into a predeterm ned

di vergent angle; a first beam sputter 15 for

transmtting the | aser beam having a wavel ength of 780

nmand reflecting the |aser beam having a wavel ength

of 405 nm and. the | aser beam having a wavel engt h of

- ical path . as the_laser beam of,

tyoP o BV APngth faseBonBborkfing B £5Tee B piergrpaciins optcal
. f raj sing.the | aser beam having the wavel ength of
dweﬁS%mfﬁ#wq ?}%bﬁ@t@d@m% prayided coregspending ta thenespective taser

the | aser beam having the wavel ength of 660 M1 and

beaphermittisg nnite and bewiobfective letsyebieMatdh 1Bfthd %eﬂ%@\ﬂg he

rising mrror 17 for rising the |aser beam

1ﬂﬂmﬂﬁﬁﬁﬁmﬂh@m9ﬁaﬁﬁgnmﬂb P | i ght having the
wavel engt T of 780 nm‘t%g%t[ﬁg"’elosp |§éﬁt‘ disc 2 side; a

copvergi ng the |aser

fir i ' lens.,18 f.or 1
bea(rin‘hﬁ QE*.I‘%B%%M@%P@ Qgbfalpickapieyise; hoamprisgsyanshown in
FIG”gCO di ng syrface of the optical disc 2; a second -
ot &eTYavelengtislaser diede 1O foremyjiting « lager beser havisg
havi ng the wavel ength of 660 nm and the | aser beam
wavRlengthoofi405 nm cetresppinttingh 8B & 4 st Weadh BiVthg 2

recording surface of the optical disc 2; a

B O ook 56 DV B Bl

beam from the optrca
. f 4 r reflectiing th turning | aser beamto
em“ﬁﬁgt“éﬁ%e{ Béarh Bhyipg yiigtfieth 9F 450 ng.cnmreSpgRding e the CD; 2

iode 10 contains two sem conductor |aser chips as a

e d
first trdens bhfarconyenting thetasenrbeant emitted fodm sy 2dveRiRgth

las to se\t/peral hundreds min one package. The | aser beam

erishadenty) intea peadeterngtiddl diverbORr ABICHY EAIPR L 0

BDis emtted fromone eerrﬁﬁtgtidr?ggluﬁ*t, ang%lg%ﬂﬁ’a%seérogﬁd

collitag@pldna 3 Ter L4, 660 nm cogrespondi ng to
L SO L Tked i ciBed Fof i Tofavele

the DVD is emtt c
laser diode 11 into a predetermined divergent angle; a first beam splitter 15 for

ot

transmitting the léser beam having a wavelength of 780 nm and reflecting the laser
beam having a wavelength of 405 nm and the laser beam having a wavelength of
660 nm on the same optical path as the Iaser 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 baving the

wavelength of 780 nm to the optical disc 2 side; a first objeétive lens 18 for

11



| aser beamemtted fromthe 2-wavel ength | aser diode
10 is incident on the first collimtor |lens 12

provi ded on the optical path, and the beam of the
effective angle range according to each wavelength is
collimated by the first collimtor lens 12 and

outputted to the first beam sputter 15. The
1-wavel ength | aser diode 11 contains one sem conduct or

| aser chip as the |laser beamemtting unit in one

co A e el B B ne 58 Ml kbl O 2 RS iecvlmad Recording

correspon
Lt Eihn nit,. he | aser_ peamenitted fromthe
surfidk SE R dise 212 secBad obipones Jens 10 dor canverging thedasard
b co! I i_rraa:‘%r I%EIS 139Fé&¥i ded on the optical path, and
VIRE) e waveldangth harandrthel 1agéif lmhhhm'ﬁgﬂi &?th
. is collimated by the second collinmator 1ens 13&%{%%;”
of 780ininh &erithe QignAbrecbrdihe DETABT .. bhe first bea
splitter 15 has a vva%el eng?ﬁ*ﬂll%{) actalig“r?ca’gpim{c’%ete‘:%r%
fi Lot e ansnits the l.aser beam having the
o G P Bt F s RAR o she Bpt Riso’s doe » podrseation
beaxﬂ%h % el.ength of 405 nmor the | aser beam
4 % T 18g freresirningdasenbeamitohe phatodgtbitopd3 side.
sygltﬁepm 3 %&gmmnly u\sdif theh)optl cg%opath Ef ihe | aser
be Irawavelgngthdaseandiddent domviind BP0 B o
. havi ng the wavel ength of 660 and the Icgsgl} t@é%%]el.k&?ﬂyas
a lastebeangefnittinpVani 28 89 iter 9] the optical .path
- of the |aser beaamtransm(gfée%ggﬁ]%ﬁeg?raféw Ei@éFUdH
one pdeRagd 1 I litter 15 is arranged a polarization
© %e ant és pl 'Ili.l%etlg.fe? ? %ﬁ%ﬂ@ﬁé’gﬂvﬂ?@gﬂ} ‘é‘tg‘mﬁﬁmgbormqmndhw
t he photodetector 23 to be described

e S g 7 - oo
atPst O BB PH B g i phiidt the laseBbeand hivieg thé hAGelength
of 6 rror 17. d'll;ge second beamsplitter 16 raisSes the
Ak eonespondiagito the DY DViswghifiRg eflecte
1as on the first beam %n?fhe%e%hﬁ{gum{ dﬂ‘e
b i . C
e beam emitted from the 2-wavelength laser diode 10 is incident on the first

cQHimator lens 12 provided on the optical path, and the beam of the effective angle
Tange according to each wavelength is collimated by the first collimator lens 12 and
qulputted to the first beam splitter 15.

~The 1-wavelength laser diode 11 confains one semiconductor laser chip as
the laser beam emitl:iilg unit in one package. The laser beam having the
wavelength of 780 nim corresponding to the CD is emitted from this emitting unit,
'The laser beam emitted from the I-V_vavelex;gth lasér diode 11 is incident on the
sepon§ 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



splitter 15 to the optical disc 2 side, introduces the
| aser beamto the first objective I|lens 18, and
reflects thereturning | aser beam fromthe optica
2 to the polarization beamsplitter 24 side. The
second beamsplitter 16 transmts the | aser beam
havi ng the wavel ength of 660 run reflected on the
first beamsplitter 15 and the | aser beam havi ng the

wavel ength of 780 rimtransmtted through the first
ising mrror 17, and

eam. | i r.:15 to.the
| an{iP]cL %“rﬁ?&sﬂ‘%’ﬁ-‘g“ﬂi’&%'r%?ﬂlﬁaf Fétser beamrefl ected by the

mrror 17 to the polarization beam sputter 24

risi
S| deTl?erﬁ@st beamsplitiern kSohas erwaedlength isolationchardotaristcs,

havi ng the wavel ength of 660 nm transmtted through

transmeits thedadkr beamtapingtthe wableapth ¢f7R0!ms n '
the 13 . wavel engthggf 780 rignmto theﬁg’pt icfggp%bggu r

estl <l second :
bedih Maving e RAYERIEhYE 4053 pb BRTire Bedt oy EIEE Praweenet of
m f&Hom t he tical disc 2 to the polarization beam
66 R, (R SolBA sFleny 3 Pmusldutes fad opsioal pethicd lselaser
to a nunerical aperture with which the | aser beam
beamshaving the wavelsngtiyofAQF nmotherlaser beamdabingtthe waeelength of

beam splitter 16 can forman optical spot on the

.66(]slfngmk:l thelserdicat bavid@ R WiveldiiPst 78 hmdi sC 2 by

being provided with an aperture [1mting neans such
as @ ; ' Th ond, obj ecti ve '
e BRRUE Bartfo e Hedf b SapaicR e SEhefactation the
camhavi ng the wayel ength of 660 am raised by
first B35} pntfteR T i echithel opbeam Splitien? whichnakes the
wavel ength of 780 nm can form an optical spot on the
Tetugyige Jaser besn ingidegt o ticxplwtodetedier 25t Inedlesdiibed Bitdrymbhe
di aphragm 21 and an aperture limting nmeans (not
secazidchea)n splitter U6 end thel fisin® Rii6# 7€ ;
ERIRGE L. TRERechild beamspliter 16

1/ 4-wavel ength pl ates for c

raisRth@Jds&BdafitiNing ife vaQw?e%ngth of 405 nm reflected on the first beam

di sc

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 |
polarization beam splitter 24 side. The second beam splitter 16 transmits the laser
beam having the Wavelengm 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

| transmitted through the second beam splitter 16 and the laser beam having the

13 .



beam froma |inear polarization beaminto a circular
pol ari zati on beam are provi ded between the second
beam splitter 16 and the first objective |l ens 18 and
between the rising mrror 17 and the second objective
| ens 19. The 1/4-wavel ength plates 22a, 22b convert
the polarization direction of the |aser beamat 90 in
the forward path and the return path from each other,
t hereby preventing the interference of the | aser beam

f.the f rd th and t.he_ | aser beam of the return
wel et ofcy 803 18 e it dise 7 s&e: Ingrgdeasrihe faser beaams (o the
path to the photodetector 23 side by the polarization
seqpad wbjestive lansr192and tefletisdhptettmitet lsérdreadbirber the optical disc
detecting the returning | aser beamis forned as a
Zwtt@'po]_mﬁaﬁbﬁib@gmejpﬁwﬁg&ﬁon for the three .
beam refl ected by

wavel engt hs. The returning | aser
r 24 i.s.i ncident, on

t he qf j ] puit e a
reg l}m&%{g&lﬁ%@% lg’g?[%a%cfef:%)n%’éwg’acql GPExfure; wigh which the laser
_ recei.ving surface b he regul ating lens 25. The
beagtiSyifis 17 Ghvalehath ob #02 i raiked Pyt sedosdibenty sphier 16 can
. _returning |laser beamto the photodetector 23 side
formyas pohen thessigndl eeoveding surface OtheRpaL AU PbPboing
780 nm 660 nmand 405 run emtted by the first beam
roﬁiﬂadbﬁlhalﬁa?émlfél&nﬁ BshsAR . i ally .
3 P-pol arized |ight, '%{)grq@erts tﬁg.eﬁp%ﬁ%??é@?p&ﬁdtﬂehk&
b &id & j I ion perpendicul ar to, the
'Ihe?:. orwar dgﬂg%t%‘% If’ﬁflﬁﬁ ﬁ%ﬁ?ea E‘FEQWZﬁ epertgevith the lasend
b.. d reflects the entire quantity of the
bmﬁé{ﬂ?ﬂ% 5“@5@;&9 ré]ﬁ_oé}lnéﬁﬁﬁeﬂbmﬂletﬁﬁmgﬁﬁnoﬂﬂ hebthe laser
splitter 16 and the rising mrror 17 to the

bearp jhavingdhe waveleagthsif 780 ann aars fast &bt Yook RS Hehr’

light. According to the optical sys

recontbiny surfetofeRespidal b ﬁé?ﬂﬁg&%&?@ﬁ%{i@%g&m irpidi g

beam havi ng t he wavel ength.
means (not shown) provided on 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
tising mirror 17 and the second objective lens 19. The 1/4-wavelength plates 223,
22b convert the polarization direction of the laser 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 return path to the photodetector 23 side by the polarization beam

- splitter 24,
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2-wavel ength | aser diode 10 is incident on the signa
recording surface of th e optical disc 2 through the
first collimtor lens 12, the first beamsplitter 15,
the second beam splitter 16 and the first objective

| ens 18. The | aser beam having the wavel ength of 405
nmis refracted via a first optical path 26 passing
the first <collimator lens 12 and the first objective
l ens 18 to connect the optical spot to the signa

r eCongi E ‘ having the
vvave}rgéh tﬂﬁﬁg'J gﬂ%r)rl]t emté‘é{d‘ﬂ%J mﬁﬁilﬂg%lg@% asa
r. diode 10 is incide on the S|gnal recording 15
lighfFebivited fiEpig cofmps foribe dirpe he The resarning laser
collimator |lens 12, the flrst beam sputter 15, the
beamgeflected by the polarigationbeameplitter 24bjsdatident JrenteghBiting ens

| aser beam having the wavel ength of 660 run is

25; axfd aontlenkedita e ﬁ%qﬁea@élﬁﬁg st the2é s o5he
first collimtor Tens 12 and the second obj ctlve | ens

roco &E%r"]#%céaﬁf%?l&%ﬁm i<timente g loperipoarh

recor

eIenc f. 780, urn emtted fromthe
W@&ﬁa@ﬁ L?l ¢ lager Reamchaydng therwavelengtlisf 180

surface of the optical disc 2 via the second

recordin
g&? Pm@% 405ame entted bytheffirssheahesplittep15tdnahe fdrwakd th as

rising m rror 17 and the second objective |ens 19.

subbtantiallyhP poidrized ight, kenveasah ngaHF &ﬁedﬁ'&h
a t%l rd oﬁ I ca ﬂ'Jipat passi ng ‘Pﬁ%’“"n

refracted throug

perpaRRAhs 4D e KRB AR RudaiE -GS ENRath s 22a

of ..t he Cl e speci f| cal ly, the optical
and %@@ﬁi@% 3@/ ?Dg‘h Inser beanerafleoted biydhesedohd
opt hc at h havi ng optl mum magni fi cations to the
‘beam, vising mireor Watodheplstodetoftof 93 siaBlas §60 nm
and 780 nm emtted corresponding to the three

substantially S-polarized light.

According 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 beamn splitter 15, the second
beam splitter 16 and the first objective 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 connect the optical spot to the
signal recording surface of the BD. The laser beam having the wavelength of 660

nm emitted from the 2—wavelet1gth Iaser diode 10 is incident on the signal recording
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discs 2 having different formats of the BD

the DVD and the CD by using the two | aser diodes and
collimator | enses and the two objective | enses. Thus,
the optical system 3 can conmonly use the optica

path corresponding to the | aser beans of the
respective wavel engths, and the optical system having
opti mum opti cal nagnifications can be realized for the
respective disc formats betmeen the |aser diode for

sufied 8 B oblil A S e A obiIPIE! 1900RTrs ey

corresponding to t
he l.ength of the 16

A oy 1 e e

apti cal st em 3, the first, second collimtor |enses

g ﬂi%Wa ngil of 660 am issefrantel vidjassecondoptinss path2, patSing
for constltut| ng the first to third optical paths 26

‘thetfirsOsIlinaton ins\i#Y aid thé Qedoﬁ&%{e@ﬁ%ngfwttﬂ%oﬁﬁ&?%dp\ﬁ%al

wavel engt hs pass have the I mum opt i cal

| spdﬂﬁﬂﬂiefsiéﬁl f&%ﬂi}%‘ﬁ Eﬁg@%q)f;tﬁ‘ee]aﬁ ?’Tﬁbrggesri ﬁs ﬁ% hayipg the

havi ng

waldiln BRERC Bty &5HR0 55 im i Eilcabph e il it on

the havi ng the wavel ength of 660 nm passi ng through the
€ gigp themoptisaldlise® wid the sequndreoltioator fak 13,
magnlflcatlon to record the CD by the |aser beam
the fizst beam isplittereife tendsing afirrdS07 il thassh ]SJF,AE Pﬂgﬁe
' third optical path 28 The rragnlflcatlon I n
The1£%P B4rh 18 ra . 3
FdFoBl) of V'W%\tﬁéf‘ g@g%l@ﬁ%'ﬁ ‘}?R@Qi’% ﬁ%"'&%c%ﬁ %FHngF A F@{J\A @ptical
ol I| | en or, 13, and the focal |ength
Paﬂlﬁﬁé%gﬁ %H?éofslﬁi%l?' #d the seppndonijentivielens Kiip 18
or 19. Thus, the optinmum magnification MB of the
mﬂW?@F%BFﬂ@Hthpdhhr@IMgm@ce\dfmme | aser beam
havi ng the wavel ength of 405 rimfor recording the BD

paddere specifically, the optical system 3 according to the present invention

opti cal

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 using
| the two laser diodes and Jco]limator lenses and the two objective lenses. Thus, the
 optical system 3 can commonly use the optical path corresponding to the laser
beams of the respective wavelengths, and the optical system having optimum
optical magnifications can be realized for the respective disc formats bétween the
laser diode for emitting the laser beam having the wavelengths ‘corresponding to the

respective optical discs and the optical discs without increasing the length of the
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beconmes MB = Fcl/Fowl, the optimum magnification MD of
the second optical path 27 through which the | aser
beam having the wavel ength of 660 nmfor recording the

DVD passes becomes MD = Fcl/Fosr2, and the optinum
magni fication Mc of the third optical Path 28 through

whi ch the | aser beam having the wavel ength of 780 urn
for recording the CD passes becones Mc = Fc2/ FoBl12 In

this optical system 3, for exanple, as described
optitdl path sfdhe ﬁéku tiddl s¥s@yed that the optimum forward
patEﬂmﬂgnlfl catl ogs I\/B§ hgmnd Mc for the BD, the DVD

O b el Tl

rel a
aperture NA of the objective

de and th |
ﬁf%i'e%% a(ﬂe Sﬁfgve&;g%: 1§, 19 fonponstisting herftshito thirdtdpeical paths 26

first, second collimtor |enses 12, 13 and the focal

to 2&thyough whichithe laserbeansasfalielreap mlw&enegfggra?%g hgﬁém

haV| ng such opt| mum magni fi catlons, ther

i de%ﬁcmgnl fi Gaﬁdriﬂnl nra o}ﬁ% e%jh Ve ERETI“E 2 Lve LD

DVD 0. 65

Wa‘geie'%ﬁiﬁf 403 i 2Ry Jguigh the Brst ppsioal pathpy haes Bocptiomm

0.08 15 1.5 The relation of this table 1 will be
b&elgrgﬁgry%ea tian fogecord the PTAbyithnlastr Heain lniving e Waveldngth
collimator lens 12 for constituting the first optical

of 668mm passing thrtughahd Secoad bptitilpaltPZAlantiAgé hd Shtimith opfical

the first objective lens 18 is set to 1.5 (10

ma@;ﬁgdéifi@g o E}&%g% F{%@t)%g he s Figﬁ%a?%ﬁ%lhg E}geu%avé’ih ngtH oF 980 nm
passing through the third optical path 28. .

The magnifications M in the respective wavelengths are displayed by a ratio
(M = Fo/Fopy) of the focal length F, or Fc; of the first or second collimator Iens 12
or 13, and the focal length Fopy; or Fogy, of the first or second objective lens 18 or
19.  Thus, the optimum magnification Mg of the first optical path 26 through
which the laser beam having the wavelength of 405 nm for recording the BD passes
becomes Mg = F/Fogy;, the optimum magnification My, of the second optical path
27 through which the laser beam havmg the wavelength of 660 nm for recording the
DVD passes becomes My, = Fc1/Fopn, and the optimum magnification M of the
third optical path ,.28 through which the laser beam having the wavelength of 780 nm
for recording the CD passes becomes M¢ = Feo/Foppn.

In this optical system 3, for example, as described abdve, when it is
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nm passes satisfies the opti mum magnification of 10
folds to record the BD. The focal length Fct of the
first collimtor lens 12 for constituting the second
optical path 27 through which the | aser beam havi ng

t he wavel ength of 660 nmfor recording the DVDis 15
fromthe above description,.and since the 18

magni fication in the DVDis set to 6 folds, the foca
| ength FoBJ2 of the second objective |ens 19 becones

oy ecrhe ppaay i 858 madifafons M. o mad B e dhe B,
BV &b B S, s amarciont froro tedeftomsi etwoen

2.5 fromthe above description, and since the
therfffeative angle ofitherlaseh sideRntshe mumesicAl apainss ,NA%?tﬁ@(;:ggcﬁve

| ength Fc2 of the second <collimator Iens 13 beco

leng,. 25 one éxample of thé'focal Eﬁgﬂ’:ﬂtoifﬁ?é ﬁ&%%&:&{ﬂﬁgco;ﬂgtggﬁr E%%ﬁ% Iff, 13

first collimator |ens 12 common
and@¥ of a nmand t aser. beam

hav Fﬁ%l %e%g m\f\?"é‘?eg’%égﬁ%‘}‘ﬁg@#ﬁ%%mqgh@ hadpgauch
- jective.lens 19 on which the | aser beam having the
OP%PEPE@MP%G&%HQ%S shewindiarthe followdog tabder t o t he

first objective lens 18 on which the [ aser beam

rﬂﬂﬂﬁdﬂng t he wavel ength of 405 nmis incident. The
segond bi-eetive—tens-19 has a laser sjde effective

o

angl dOf | LIV eff@tgeof { dal =m . .

(magni filcation of 1/{“_!j;§d§g¢rémn %@%ﬁﬁe (P Rimater, o Objaetiv

the col lfi mag,ﬁgel end and the gbjective llens in FIIG 1
descrji be kove. This is aqcorgt®®$ td t heffact| t haf

as

he dal ,l engt h gf The objegrive tensjbecores

CI%. 5/0152 = 147156} d4 whent Q.83 dol |idator | | enges dre 25
N

cofmon. [Al SO the gpticat—syst-em-3—conprises the
DVBeL 6 ¢olllsvalas | eabod.on Yhi chg 15 | 25
BD | 085 80-100 | about0.08s 10 15 15

The relation of this table 1 will be described. First, the focal length Fg; of
the first collimator lens 12 for constituting the first optical path 26 is set to 15, and
the focal length Fopy of the first objective lens 18 is set to 1.5 (10 = 151, 5) so that
the first optical path 26 through which the laser beam haviﬁg the wavelength of 405
Dm 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 through 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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t he | aser beam having the wavel ength of 780 nmis
incident in addition to the first collimtor lens 12
on which the | aser beam havi ng the wavel ength of 405
nm and the | aser beam havi ng the wavel ength of 660 nm
are incident while the second 19 objective lens 19 is
common for the | aser beam having the wavel ength of 660
nm and the | aser beam havi ng the wavel ength of 780
mu. To construct the optimum magnification to record
maghif qygggg | 4 oh. lens 13 th econd
&E’Oﬂmens 1 ﬁgf\}l{e) 6a asg*eng"%ée%gtﬁ B2 t@ﬁW@)f

objective le
system which is conmon for

Objt%ﬁtzv%%lgggﬁf%f’tﬁeesi ﬁ%iﬁﬁéol l'imator | enses and the

lenses in FIG 1 as described above (the

obj ective
‘mag Eﬁl“'ﬁc@P iforal dangth Pogy) of thedetdridsobjectivetIang 9 for'coffituting
the fact that the focal |ength of the collinator

the ttlsicd optical fath 2 8+hid I f th
obj ecti veﬁl ens beggﬁeﬁghﬁfﬁ%{(ﬁﬁ}) fajgl)% @lef‘%fv%%enﬂkbﬂfmo
e : ordi,ng.to the optical_ system
nm%‘m?g%o co %sttil? tblR I) %gs Qf }?ef? -ﬁi;pg[e h{e%bpm fes BeAnd siageribe
. 28 e first, second collimtor |enses 12, 13
magfiié<fioh th e (B setRd fols Beriooad lengtl Bog afthe sacdmal| ng
fhe optical magnifications as descri bed above, the
collgmatorlens £3 becamass 25ms4 Ftlki ng the three opti cal
naglr]lin;i cations corresponding to the three formats can
be | threghtibait I.a¢e and
b et Tyem & eBmptier 8 Shraroffifitof fons 13 cotigon

the two objective |ens
it hout a size

for the ' vﬁ%&g%ﬁ%&é@ﬁ p)gfg(ﬁg1 glilsr}t\%éﬁﬁ\é eisbeapnbaving the

i ncrease o piC
magni fication in the optical system

| tical . tiC
- wavelBgdid P, and) ther eand ebjeetivedlens 12 dn velich tHedasdr dsh
haViI?g? rrsW@c‘)’fsﬁ]he re6s ective wavel engt hs can be condensed
| gHn0h ﬁmﬁshm@htmdhﬁﬁ%% K
gllﬁih of the respective formats. Theref o?g?ﬁgg%ggkens 18
on : _
vich 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 thrée waves in the collimator lens and the
objective lens in FIG. 1 as described above. This is aworﬂg to the fact that the
focal length of the objective Jens 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 op which
the laser beam having the wavelength of 780 nm is incident in addition to the first
collimator lens 12 on which the Jaser beam having the wavelength of 405 nm and

the laser beam having the wavelength of 660 nm are incident while the second
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i nconveni ence of the decrease of the recordi ng speed
at the information signal recording tinme can be
prevented, and the recording characteristics by the
opti mum 20 recording quantity of the beam are
mai ntained with a sinple construction, and hence a
desired recording speed can be realized. Incidentally,
in this optical system 3, when the returning |aser
beamis detected by a plurality of photodetectors.
oh T N 4l
e ROl 22 ISR TR F el e Wi Wty of 60 nm.
[ Zation heam sputter 2 nd the regulating |ens
and el AR R Eh Py ol o 78 e« B> oS pbophmum
For. exanmple, the returning | aser beam having the
magpificpdontorreenrd 4o Chinthmsecond colfinetordendy3 hié the second
phot odet ect or 23 and the returning | aser beans havi ng

objective loas/ k) leavetalasedfsidecdrddiva o -
by the photodetector 29. I‘n( t%z?gt?‘%g?mg?g{&g%&tﬁgmm

hieR b &%Fﬁ | . Whi Cha.t h esent . invention
" igﬂ app |g @Sﬁﬁﬁﬁ%ﬁéﬂw@g&% i1 Fo e
Vi the wavel enqth qof 405 nu and the | aser beam
lens8fh B 115 il e dhegunenifivaion ofris 5 amilinss obtained
og:q 2-wavel ength | aser diode, and the | aser beam .
from the fagt thathadecal lsngtthobihe @6llimator berdnidad OV B2 11/08 e focal
havi ng the wavel ength of 780 nmare incident on the
lengtinof thelsbjsctive ook BesombyiL.7al E191 bY1@ XERAINRERP Sf1es L3SP"
beam havi ng the wavel ength of 660 wurn an e Taser

foldpeam havi ng the wavel ength of 780 urn are emtted from

the one 2-wavelength | aser diode and the | aser beam
t he | aser beam

“havj .he vel engt h of 405 nm and
h a\/i&ﬁ‘g’r‘ilﬁg t‘%\zﬁ\?&P ystem 3 dor eamstigning ¢he first tethirdaptichle
objective lens is possible. Specifically, this

0
| Pa‘h%gg fo.28 by fherfist, secondrgoillimator lasess QWS dnd thé Brstdecdnd
objective lenses 18, 19 having the optical magnifications as described above, the

thical 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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1-wavel ength |l aser diode 31 for emitting a | aser beam
havi ng a wavel ength of 405 21 nm corresponding to the
BD;, a 2-wavel ength | aser diode 32 for emtting a |aser
beam havi ng a wavel engt h of 660 nm corresponding to
the DVD and a | aser beam having a wavel ength of 780
nm corresponding to the CD;, a first collimtor |ens 33
for converting the | aser beamemtted fromthe

1-wavel ength |l aser diode 31 into a predeterm ned

S35 S PO Rt o, and e

el ength | aser diode 32 into a predeterm ned

-Ma
a‘é?’wi/ & fRped cay besealizogvel ength; a first beam

sputter 35 for transmtting the |aser beam having the
wav eineidgntallyf indhis opticalngstehes | vilsar theeamiay 1436 is
wavel ength of 780 nmand reflecting the laser beam
detbered by at W@f;ﬂﬂﬂé&t&fwﬁ ' optical .
pat h gs l%1he I‘aser beam hav%ng t %@%ﬁgﬁ% ”’éééomm
_ m. havi ng the wavel ength of 780 nm a
FIG . 3 PO st hon B ket atdpeciEbeliin thecpolardation beamspliir
24@&]2 étae_wavel ength of 405 nm and the | aser beam
: Se ingleas &b funughythegeguinting tensand dyet beuad sylitee. 2For
side and transmtting the | aser beam having the
example; teewphirnirg 1489 beam bavingsthe svavelength FA0SHm nahohd10
t he | aser beam havi ng thegﬂj\‘/\l/avel eng?’g1 of 780 ﬁﬁg@t he
deteepsd 1824he HhdEodetcetdt ©; foy | ' | ens 38 for
j convergie%gt het?%ggg? g%%ﬁ%%%@wg ®f 405
eI | m_ having the vel ength of 660 M
Wyl dreBQ Rt hd AR gna be Selecia Wibe bhepdesectar 29. -
a Zﬁctﬁnd Qbj.ective | ens 39 for converging the |aser
be & OPHeAl shdempfcheopfical piskupgievicets whidbethe pgssaht
] rg&gydin surface of the optical disc 2; a
invep ied,arot 46y the castaykert ithe k& ' lv@zﬁfe@
beam from the optical disc 2, and aéggil%%@hzéﬁeon %ngrq\l

of 405(thtendthé fuséxWeabr vl iR V¥edgth HF 650Shn' 28 SlnidPl b

t he phot odetector 40
the one 2-wavelength laser diode, and the Iaser 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 Iaser beam having the wavelength of 660
nm and the laser 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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22 Even in this optical system30, simlarly to the
optical system 3, the |aser beans having the

wavel engt h of 405 nm and the wavel engt h of 660 nm

rai sed by the second beam sputter 36 are set to a
numeri cal aperture which can formthe optical spot on
the signal recording surface of the optical disc 2 by
an aperture limting nmeans (not shown) provided on a
di aphragm 43 and the objective lens 38 provided

o S BN, L5 S A ng e

di aphragm 44 is al sg provided i medi ately before the
be%f@?’g}?&g Vavalength pﬁﬁéﬁ) BOL cogrespending sathe lﬁmmlang beam
the wavel ength of 780 nm raised by the rising mrror
hawging asvavelength of Z80nmeniresondigy fothe OB SofisE s TliAREdP1ERE33

optical spot on the signal recording surface of the
forephvéthg Heksed b :Eﬁt%d ﬁﬁq ! id i
arrange% betmeer?gﬁﬁ% p otﬁ?é%t ec —g‘{afvg%n%@pﬁsegg%decfﬁ?fw&ma
. [l | aser beam and..t he | arizati on beam
P“’?%%F el svefent aRgl: 2 Sespnd ﬁPHﬂnﬁ'taE%m B4 0% Gonvedingdhe daser
to the |jght receiving surface of the photodetector
beagpengifted @nﬂé&“gfrmvmggthelnsermodelnmmwr@mmmdaﬁeergem
41la, 41b for converting the polarization of the |aser
angiebynedchovavelengtie ar fisobean splittep 351 fof Ramsntittins the laser beam
pol ari zation are respectively provided between the
havﬁ%qaedvab@ﬁﬂg&m' . L v 8 G e | ens
38 and bet ween q%%?@?ﬁi&qﬁgéﬁg@@%ﬂﬁ ﬁ&eav %Pgﬁb‘)f'iso
' ' The 1/ 4.wavel ength tes 4la, 41b
nm 854 i U M oet Brorh B e it B elmEty oA i a thepsnane
tiat 90 in tTe forward path and the return path from
optica} prth s {be laserbrasp having thenwavelength of 468 nnbexhthe lasshbeam
forward path and the | aser beam of the return path,
haﬁﬂﬁﬂkﬂ wavalength opA88 oy atsbeorkibBan? Splitter 36 for raising the laser

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 nmy; 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 laser beam having the wavelength of 405 nm and the laser beam-
having the wavelength of 660 nm to the signal recording surface of the optical disc
2; a'second objective lens 39 for converging the laser beam having the wavelength
0f 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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optical path, frombeing interfered with each other
and the | aser beamof the return path can be
reflected to the photodetector 40 side by the

pol ari zati on beamsplitter 42. According to the
optical system 30 as descri bed above, the | aser beam
havi ng the wavel ength of 405 nmemtted fromthe |
-wavel ength | aser diode 31 is incident on the signa
recording surface of the optical disc 2 through the

I e SrerE hisTRHOA sy B0 sihiliy o B oBirdlsyBispbetbe aser |
| ens 38. The | aser. beam having the wavel ength of 405
ﬁ% ving the weavelengih af 405 nmsanddbe waaelepgthhof45600ms saisel by

the first collimtor lens 33 and the first objective
thelsecenddgeanospiitten 86 taré $et to p nufRticAnRerti WHRhTal T8t the

recordi ng surface of the BD. Al s0, the | aser beam

oS04 e £ e 0 oL
t hrough the

BRI RdnP! ShePS oviacon S chphraam ¢3 od she phieetnwrloneas

second beam sputter 36 and the first objective
Yﬁﬁé igedigiely bafnse theofanst obietting lehe38 wabeiteeryamapd tus 0

nmis refracted through a second optical path 47

limipagsneapsisheh assediaphiragnl 44 %t‘oeﬂﬁd?lﬂtm 2 oftjrflfétf%rbt

obj ective lens 38 to connect t'he opti cal
'Seccfﬂaser &?&%ﬁﬁ&t e wave et%%%ﬁe%enm{ﬁ@the
raisyd 7 He Qﬁsﬁg%ﬁ@% HRs “gﬁ%&ng%éﬁg Siapegpia whichgns form the

he_second coI limator |lens 34, the first beam

rou
- Optleagﬁp? o} thg signaheecording gunficerof thesoptinatidisb . second

objective lens 39. The | aser beam having the

vaEirtregtareghlafifg lons 451 1S afrhgcdbepHed ﬂtﬂ:@%ﬁuﬁi&é&t&ﬁogﬁé‘

optical path 48 passing the second colli'mator lens

deteciitg the eethARRE @Bt s Pie Pofurization beam splitter 42, and the

g

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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39 to connect the optical spot to the signal recording
surface of the CD. More particularly, the optica
system 30 forms optical paths having optinmm
magni fi cations to the | aser beans havi ng wavel engt hs
of 405 mu, 660 rim and 780 run emtted correspondi ng
to the three optical discs 2 having three different
formats of the BD, the DVD and the CD by using the two
| aser diodes and the collimtor |enses and two

optity] pathi, ord Béia i i thd} e

plcyl pa g $nterflel I%ﬁgg %}ch%fﬁ& drld thd %ﬁ%ﬁlglgeagn 6#] e return

system 30, thé optica S correspon
vel engt hs. can be

paﬂﬁ‘:%ﬁ be Qgﬁ‘éﬁeci‘é)vtgg ghigtﬁgetrggtgf gg}s{%f)g& tgaﬁlpﬁ]iaﬂzﬁ@oxbbeat@ splitter

commonly used,
magni fications suitable for the respective disc

42'1‘ ormats can be realized between the |aser diodes for
emtting the | aser beans having the wavel engths
cor espulivg tythemptitileyseardt i daschbéd Sbveditedase? Beahhe
: respective optical discs wthout introducing
havirgnthe ReivieRGgH of e fi e opti cal, . .
system In Fﬁ{eoo%tﬁ@gfehgys g‘%&g@% I{E@V F’Féﬁ?asgga{?ﬁﬁﬂls
t ot ' I 5133 4 a the, first, second
inciBfhr ool Bt Slema 2GR uriace G the piicel des agtuonsh the et o
t hi rdI gggbﬁrgl aths 46 to 48 through which the |aser
colliaatorle e fxsthear splittonds the sedond beamppliserB6 il de
the optimum optical magnification to record the BD by

firstiojectize dantsi8am Thelaseg bedin havingahe %&Eleﬁg%fd}ﬁgggﬁng is,

passing through the first optical path
refracpsd viv e firstdptieal pdiRY8 hhiGad | rd.the,,DV

the | aser be?am Havi ﬁgbt s@%\%\%ﬁéﬁ 'ﬂtl@égg’rﬂﬂ%tg‘XMt
-obi ' e secqnd optjcal path 47, and have
MR Igg??%gm |{c§F OPHiEA 3PPt tgét‘? Signalyecardingsurface obrtiey
beam havi ng t he wavel ength of 780 nm 25

_ t | ase 3
BD. pgflgq,ﬁéeh%%lﬂfgﬁﬂ hang Hierwavedength bf 660 huvénited from the
9 descri bed above, t Ije_optl mum magni fications Min the
~wayelengtbilases 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 ﬁsing mirror 37 and the second objective lens

39.  The laser beam having the wavelength of 780 nm is refracted through a third
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wavel engths are represented by a ratio (M = Fc/ FoBJ)
of the focal length Fcl or Fa of the first or second
collimator lens 33 or 34, and the focal length FoBJ1
or FoBJ2 of the first or second objective | ens 38 or
39. Thus, the optinmum nmagnification MB of the first
optical path 46 through which the | aser beam havi ng

t he wavel ength of 405 nmfor recording. the BD passes
becomes MB = Fcl/ FoBn, the optinum nmagnification MD of
optibal eac4® gasaiol thal i lLlaser .
Fpear havr g iao seA ool Rl 34 4itle SPBnd PARkjve ens
t S econe = Faf fFosn, and the optinmum
39110 Solens B R AEEER W the Viamel recoring Mirfamiok TasChhr ough
whi clplgt he | aser beam having the wavel ength of 780 rim

f or Yioruparisgarlidhenptica spstemiBécforms optical patia/Haeing | n
éggs optical system 30, for exanple, as described
optimvwemagdificatidnsits thelasetBedms havi gﬁgﬁ 5\/}%5

pat h magnifications MB, MDD andhl\sgw?%@%ﬂe Blg,ﬁt edﬁ%]m

T A8 ks o] 2k W

relations
forfa S BH) el T mi e U5 by st the &g daver §%d§§;éc¥t%el
and the foca

.irst, second col|limator |enses 33, 34
m’fl@ﬂ@r epsesy andharar objeetivedensend Bherefidre vevendn dis opfical 3fktem

havi ng such optimum magnifications, there are as

30, mﬁcﬂpﬁmpondm%;d el 1aser bédahs ﬁa%LDg gfh 51%,'@% tive £ g

effective LD side NA MaMbns angle ca

valo ‘ 0.11 .BD 0,85 8.0
e 2ad Be CY st uidd Wnd e SR BP Wi baviBg optisal,y |
magh®iGaofs Ziffle for 1l feslgehc ve %%%lfoﬁgtg tcla;ln gg Ireatl);jzed between the

laser diodes for emitting the laser beams having the wavelengths 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 laser 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 tor record the DVD by the laser beam havinig the wavelength
of 660 nm passing through the second optical path 47, and have the optimum optical

magpiﬁcation to record the CD by the laser beam having the wavelength of 780 nm
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the first collimator Iens 33 for constituting the
first optical path 46 is set to 15, and the foca

l ength Fowl of the first objective lens 33 is set to
1.5 (10 = 15/1.5) so that the first optical path

t hrough which the | aser beam having the wavel engt h of
405 nm passes satisfies the opti mum magnification of
10 folds to record the BD. The focal |ength Fo8n of
the first collimator Iens 38 for constituting the

(% : ough which the |aser beam
pas%a I ng eﬂlgaﬁi\%(f%%?‘ﬁa%ﬁﬁgm win for recording the
DVDCIgsaases.bﬁiaé 1.5 fromthe above_description, and

si nc®® gesetibed abave, theopsimum magaifivations M b theaespettiveds,
the focal length Fa of the second collimtor |lens 34

Bl : ;
wapelengths are.represdhted By a Fitio(Mt=By/FgRbf therekdl ltglﬁﬁéﬂ{li‘ﬁf §1§ch

second col limator lens 34 for constituting _
e o St G AGE A 39, s RO KGR ot P Pomn of
the PO s ORI T s o Hh e Sptiranen magaifiction M of
the G5 oI 5146 rongh s hichb ope tain Mg heomavelenth o405

the first objective lens 38 conmmon for the | aser beam

nm foreeeqydingshaBiepasset beconed 0, S TF-Pegt. the baffiugdeam
having the wavel ength of 660 nm and the second

magadfidation M of e8sedhdbputal il 1o ABE Sl SRR 1a0EYERR,

t he wavel ength of 6

: | RG] [ ddition to. the first collimtor |ens
ha‘”%%ﬂ%énﬁ\%‘?g’%‘? Hg 6?@&8% 1‘065%1‘ sEbf‘g‘Bt passey beeamaesMpr=
F /Ego nngii s incident. The second collimator |ens 34 has
c/bon, 807 g QpiimummaagnifeationgVle obtheithird boptidalafath 48 through

.optical system (nmagnification of 1/1.7) common for

whlqhﬁbe las_elebﬁmmha\épfg thet Wavelendth GRY80 ninSBE r&eding the CD passes
objective lens in FIG 1 as descri bed
becomes L&c = FCQ/FQBJ;z.

In this optical system 30, for example, as described above, when it is
assumed that the optimum forward path magnifications Mg, My, and M for the BD,
the DVD and the CD are 10 folds, 6 folds and 4 folds from the relationship between
the effective angle of the laser side and the numerical apertare NA of the objective
lens, as one example of the focal lengths of the first, second collimator lenses 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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above. This is according to the fact that the foca

| ength of the collimtor |lens beconmes 15/9 = 1.7

fol ds when the objective | enses. are conmon. Al so, the
optical system 3 conprises the second objective |ens
39 on which the |aser beam having the wavel ength of
780 nmis incident, in addition to the first

obj ective Il ens 38 on which the | aser beam havi ng the
wavelength of 405 nmand the . | aser beam having the

wav el tih m Janed dant ile t
col | iﬁgga‘rl' ehs gXQi S osr’r?lr%ﬁ qr %ﬁg'se
t he|waveljength of 660 nm and tihe | aser bgam havin
t he|wavelleng®®8%f 780 nm To cqnstcateas t hie opffi mu
magni fi cgtion to regord tie—€H—the—secot i

Qfens BA2 gnd14 kdSsecondbont).e8tilve | @ns 39 have a llases s

of e—anal f 2.5 follds of the jopti cal

H - V]
ST UE—TT1 CTUtTVv<C

D¥Ps| 965 r‘nig.lsi_f'_tio' 3) whigh isjcommgpn far
thefthre waveslfg 1_h§b§%ﬁ |ﬁfra1 or lens gnd the 15

jectdve lgens in, FIG, 1 a s¢ri bed abo\e, and tHTS
Blﬁg o@tgaﬁvne (?F'Jﬂrrq haabPHEa-Ogga] thelG ocall 1ed§th gf 1.5
t he objective Tens becomes 2.2 S =1t 5 —the—focal
28 length of the collimator |ens becones 1.7 x (1.5) =
2.5 folds from15/9 = 1.7 folds. According to the

opt Thetelatjcit efthBable? Wilsd ddselibodl t1Rgst 4 ]
optical paths 46 to 48 by the fi?gt, sec%%#’%%?ﬁ%ﬁg’rd

e e gpoitr ot AR A St e
e 0 R B BB o R e 3

_ ormats can be realized between the two | aser diodes
the firgt opticabpath threughwhidithe dasey bedrn haeing 3he waPelhithf405 nm
i ntroducing | engthening of the optical path an
passes satisfits the Dptimuni H1aAFRa8n b 20 BHIAK PreBhid 8 'Brﬁ.VSt em
, en the

Incidentally, in thi's optical system
r etheToldl 1bmbth 00§ 8FtheSirst collimator lens 38 for constituting the

Q)

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

objective lens 39 becomes 9/4 = 2.25. .
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detected by a plurality of photodetectors according to
t he wavel engths, as shown in FIG 3, a regulating

| ens and a beam sputter are further arranged between
the polarization beamsplitter 42 and the regul ating
| ens 45. [First Enbodi nent) Then, an enbodi nent of an
optical pickup device | according to the present
invention will be described. The optical pickup device
1 conprises, as showmn in FIG 5, a pickup base 53

2 P TBhE PactRal Bsferd R ibisey et cloctivedims i common

f opti.cal, s silem 54 formed in this pickup base 53. The
%@Fil%‘i&r b%d”v,ﬂé &g the wapelragrh of 403 nweamd twedader bean having the

diode 55 for emtting a |aser beam having a
waneleap@raftG60aim, 408 thesepnd ealiinabiint 34 dnBrhih thelaser beams

| aser beam having a wavel ength of 660 nm corresponeé'l ng
haviag shd¥bVeléngtl 01856 PHEILAd for emtii

A Taser bear%ﬂ%gvi ngh?%d\}gkengt#ﬂg&%@zgg%mm&mp&

: ' tQ a : secon o] ari,zati on _beam
a8 FrAS T JOniabe g o i Rich dislbierdrgemhaving the

Sq'il ec i\fi él%{; a collimator |ens 59 supported novably in
way 8“@%10' 660 nmis dncidente c The seasmdidolithatoe fer S4rhas a 1ixea Bide -

splitter 60 for reflecting the | aser beam having the

effoqtive hnglg i 1 5T follD6f iherpticallsySeDichAalifidiidn of 191 FFedtifhon for
transmtting the | aser beans having the wavel engths
the tire® 6dveyinandcdifithAi08 | 5 ks 1 ai sin
the |aser begms haV|lﬁgS ﬁ@h\%g)\i?gc Ee’k%!%g%%ﬁéﬁgaﬁi?sﬁﬁged
0 : . i gal. disc si de; first objective
wbof| T8 WackBRfRla B ry5hehe e il aath ofbe roflicaseor Tens
b vvaveigjldgtri;nl of, 405 nmraised by the beamsplitter 60
ecomyes, LYY gnk¥ f0lds shen the objectivelensestanec@imon. second
obj ective lens 63 for converging the |aser beamns

havilsg, theepticalalystegt B somibris&Ge 8é0Rl bbive Bk 303yt

the rising mrror 61 to a signal recording surface
the laser beam having the wavelength of 780 nm is incident, in addition to the first

objective lens 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,
magniﬁc;ation 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 1/25) which is common for the three waves in the collimator lens
and the objective lens in FIG. 1 as descriﬁed 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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the DVD or the CD; a first photodetector 64 for
detecting the returning | aser beam having the
wavel engt h of 405 nmreflected by the second

pol ari zation beamsplitter 58; and a second

phot odet ector 65 for detecting the returning |aser
beam havi ng the wavel engths of 660 nm and 780 nm
transmtted through the first polarization beam
sputter 57. The first and second pol arizati on beam

i r ving t el t el ectjvit
tenf 8f hE ES YR fator3 o ol o £ A3 £ 28 Sobds Bpt [ 1LY folds.
according to the wavelength of the incident |aser
be arf{* g iethe sptied system 3 forwioastitinting firedistliorthirdoptical
optical thin filmhaving a predeterm ned structure on
path$w6 tooédby thenfirst, sedondeollithater Rigsed™3, BIAARBE K oBbnd
efl ec e

‘ the first polarization beamsplitter 57 r
objéaRNe@a R M I B of 405 nm .transmt
Y he | asar ~bearn ﬁaﬁﬁ‘%‘%@h@g J@%@Wﬁ@ﬁdﬁ@% Ye%ﬁf'd
; ks or.reflects the |aser bheam having the,
OPH%é%m%tt Gagingng optica) magREcHians conesponding to the

pg.l arization state. Al so, the second polarization
threg dopmaty can bereakized hesween the twiodaseaskindes 82032 and fig tvoe
b vvavell ength of 660 rimand the | aser beam having the
objentive lemseg 38, 3D witbub Mtrodngi aﬁgﬁé
| aser beam having the vvavlé]?gng h %Pg%gfe::cmtﬁﬁfﬁathtaﬁﬁ
witheGERERa | fﬂegtﬁ | [ state. This optical
system g&%"}gﬁ%’?. S sca s@%@%ﬁs at and col | i mat or
l e onmmon for. the three wavel engths and a
couprRRgfiLrE s aBfical SEvem £ mhgnane Sywming nserbeautis
de length only on a CD optical path by combining with the
tectefl By desl tyl efiphogrsletestars aorurdingdd thowavelBhghsas khe®n in
66 containing a 1-wavel ength |aser diode 56 for
FIG-e?aﬁir?glﬂtgung&hn# an beaa BpHf 8 filrfifer WAL & SHtleds 1580
nm instead o
polarization beam splitter 42 and the regulating lens 45.

e

[First Embodiment]

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

.Tadial direction of the optical disc 2, and an optical system 54 fo@d 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 corrésponding toaBDanda

Iaser 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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providing two collimtor |enses. The, 2 -wavel ength

| aser diode 55 is contained in a package containing a
grating having a hal f-wavel ength plate function to the
| aser beam having the wavel ength of 660 nm
Incidentally, the collimator |ens 59 supported novably
in an optical axis direction is supported at both
ends of a lens holder 67, inserted into a pair of
guide shafts 68, 69 extended in the optical axis

nmdorresidnding ndCEY E@Md\@dﬁiiaﬁanfﬂéhﬂsgﬁttéﬂ%@m 58 tad hdving

drive notor 70. The coll'imator | ens 59 can correct the

' Lk ' h D.by _nmoving .
2 WAPIERAR Sblec PR TR P 1] S0 pBOed BvaRly i thepptcafiacs
dire the optical sy%&em 54 as described above, the |aser
sstian PR i lhest bram? lacaem enlifter &Y foroetledting dhe lesesbenmohaving
. the 2-wavel ength | aser di ode 55 passes a first
the Biavelengthmfid05mas to thg opticalatisd 2 sideand hansnifng e lafe beams

first objective lens 62 set to a predeterm ned focal
havingithé aveles. %%G@ﬁﬁmdmﬂm%nt - gﬁi"gﬂ .

emtted fro%nihtghe 2-wavel engt gglés‘irﬁ e} e‘%t&gog{éaslgggﬂggn

' Ssd t he Li nptor |en 9

Tasef SRR B Al heRRT 688 prh 4 78D e Bé opfical e 2

id pr,ggl%srm.ne? f%%ziJ | engt.h, and the | aser beam havi ng
- SiIee IACHNG (908 OF Lonepnyefeing the lasertheam having the wavelength
1-wavel enth | aser diode 56 passes a third optical path

of 4% nmimaiged by thobedn splities 6O 16 Gigmal oecodidg ewrfadecofEae BD; a

package 66, the collimator |ens 59 and the second

O ngL b s oy SR R B AR OFE AR longhn of
660 b 28 TG F DA el o 6 157 PRl ipecsicisen f

'IthgeﬁkEQhéEfx%ﬁ%%{ﬁﬁ%&ﬂmggmﬁgfﬁa%ﬁﬁgghé%;gfmmﬁngkmerbann

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 polarization beam splitters 57, 58 having the
wavelength selectivity used for this optical system 54 transmit or reflect according
to the wavelength of the incident Iaser beam, and are formed, for example, by
providing 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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fromthe 2-wavel ength [ aser diode 55 is branched to
three beans for generating.a tracking error by a

di fferential push-pull nethod via a grating having a
hal f - wavel ength plate function to the | aser beam
havi ng the wavel ength of 660 nm Substantially entire
gquantity of the |aser beamis reflected by the first
pol ari zation beamsplitter 57. A polarization
direction is rotated at a predeterm ned quantity by

the Wavalahseh 8 & : L ength
plate onl yf?%@nﬁﬁgﬁfaser e%%ﬂ%%a%%ﬁ% e
The. | aser, beam,is, parfly transmtted
waflefith ot 660 S i fprdanes Bihahd Rarikal G aiaRy Also, the scoond
_polarization beamsplitter 58. The | aser beam
lerizatiom heaaysplities §§ transmits thedastr pesmitiaving the viavelength of 660
sputter 58 transmits the collinmator 32 } |ens 59 set

nmtandahé serd bdagnaving theorilénp@ oRT8P R, Ad transmits or reflects
magni fi cation shown in the table 1 in advance, '

the 143} ' i ' he ot
Tl B ik 1 R IER B5305 ttin Bl wifHak polprization
stal ens 62. The | aser beamtransmtting the second
tB’ol arization beamsplitter 58 is detected by the
photodetector 73 to nonitor the |aser power. Since
t he Thisrapticalryistean 54 somprisesasfruchire dhattand coHinmtobleas59
havi ng the wavel ength of 405 urn passes is set to an
conupon fualth@tirke WavéleggtadamPs bobpinreIbrL 66 foif@ﬂ&itédiﬁ%ﬂ ion
to record the BD by setting the coIIirfaator [ ens % and
#B8c fochPleng@Udlf bl SRk i8S o
synfiofe McaPleng ity ob 4300 Spfiof palifyy §Omb Ry yiEER ollimator
Vi t he el th of 405 nmis jirradiated to the ‘
1ens'§§g RIS CoRNECIEa, ﬁ]@ w ae@fagsgﬁtqq&taggngﬁ lywayelength daser diode
amount. The returning | aser beamreflected to the BD
56 foretpiting thedasep peamdapingrthe wavelength of 780 nm, instead of

providing two collimator Ienses.

D]

The 2-wavelength laser diode 55 is contained in a package mntaining a
grating having a half-wavelength piate function to the laser 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 guide
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 cosrect the spherical
aberration in the BD and the DVD by moving ‘the lens holder 67 in the optical axis

direction.
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splitter 60, transmtted through the collimator |ens
59, and reflected to the first photodetector 64 side
by the second pol arization beamsplitter 58. The
returning |aser beamis condensed to the |ight

recei ving surface of the first photodetector 64 via a
regulating lens 74. Also, the | aser beam having the
wavel ength of 660 urn emtted fromthe 2-wavel ength

| aser diode 55 is rotated to becone substantially

S- polmhe vpticalisgbient 4 ad & BARL %h%ﬁa.&ﬁ g\%@%}n "thé"

the polarization direction by a grati
- h_pl.a function to t | aser. beam
watBlen WA Al ot B8 aoiricnash Tuser diode o Smess  frst

bea?rrs for generating a tracking error by a
opiral pathapassiag the eallipatar Jas bandode fastcobjexftive demdsd set tde

entire quantity of the | aser beam by the first

pregoteaminedtfocal Idrealn the ldsé1 bandRavily thd WaPleRAR'BE 660
reflected by the first polarization beamYSplitter 57

emitedFEARe gﬁﬂg&t rizati.on beam .
sputter %g%zwﬁaér% m tté.éﬁ ?ﬁ#u@%gﬁgg%gf@ioﬁhf%rp SIg
a litter 60 set. to _a focal |length to
the S RHlof 85 RE AR Bk sckorih e Velens 5 soigma prackinanined fsal
1 incétgv nce, and is incident to the second objective
length andghe fzser heam heying the wavelesigthiof 780 qnaemitidd Bomrthe
function. The | aser beamis detected by a

1-waphelenttidaser divde 36 gasses mothirt ptipsl
partly being tranﬁsm%st ed t%?ougr?ﬂ]g&?i{nétﬁg\&%ﬁ?%hgsl.sﬁa

ot oy CoESSRRATE 5 OB BAES Y B S55r
' h. hgvi h [ i cal
ens 0 8P BB s, TS teroptical i
.collimatqQr |lens 59 and the second objective |ens 63
havipg three opieal magaifigations comespboding tathd thred dis¢ Reriagh!

1, the laser beam having the wavel ength of 660 nmis
i r idaresparticularly, hise Bisetani RAGAS HOw SHIEREE 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 operating as the half-wavelength plate only for the laser beam
- having 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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of the DVD in the suitable quantity of the | aser beam
The returning | aser beamreflected by the DVD is
reflected by the rising mrror 61, passed through the
collimator lens 59, the second pol ari zati on beam
splitter 58, the first polarization beamsplitter 57
and a half mrror 76 and detected by the second
phot odet ector 65. Al so, the | aser beam having the
wavel ength of 780 nmemtted fromthe i-wavelength

Teds®%0kt & | . o f . |
a4 B fonh $RBLARE o e HElifcdfon REG i the tble
.coupling l.ens 6Ga fixed..to.the D package 66, 34

1 *ﬁ&?‘f"@&?&&hswﬂ ar%ﬂﬁﬁﬁﬁ@?lﬁ? %ﬁﬁ?@%ﬁbﬁmw ther 60 and i

. the first polarization beam sputter 57, the

incjdepé e e firspobjectivmiéns 62 sTEholadertrdann tranrhittingothe Kecond

splitter 58, and is incident on the collimator |ens
Rafizztivin beand §5titlep S8lis datb@bd'by thelshbtbdetediod T 1cRb]
po _éph y :fglble 1in cofnﬁnatlgig&lvmth?%aser

magni ficati on shown in the
| aser beamis transmtted

ptﬁvﬁ? coupling lens 66a. The
through the collinmator I ens 59 and the beam sputter

60, .and, i s incident on the second objective | ens 63
Vi aSHF@C{P? M&Pﬁm@w nchdiae laserchasm bavieg thet ed
by the FhOt odetector 75 for nonitoring the |aser power
wawﬁeqm of 405 nwi pagsesriasatrto an egtical patighavihe an bptimgnoptical
61. The third optical path through which the |aser
magificarionlth necdr e BD el e oofi RaBFlchs sD3AARM fifs

set to an optical path having the optinum optica

bidFRYR idrs @t setti t.he
ObJEEPcr #211b e Ftal REE PRS00 bt . B 08 e o oo
cqnbined with.the c ing lens 66a to the focal
be"’f“@ﬁé’ﬂ% tﬁs H‘Eﬁ"d@s& %%gélm iyieradiated tofhe signalreagrdingsurface
wavel ength of 780 nmis irradiated in a suitable
of the BRtin aguiableasduater beamto the signal recording
surface of the CD.
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
laser 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 function to the laser beam having the wavelength of 660 nm,

branched to three beams for generating a tracking error by a differential push-puil
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The returning | aser beamreflected by the CDis
reflected by the rising mrror 61, transmtted
through the collimator |ens 59, the second .
pol ari zation beam splitter 58, the first polarization
beam splitter 57 and the half mrror 76 and detected
by the second photodetector 65. [Second Enbodi nent ]
Next, another enbodi nent of the optical pickup device
| according to the present invention will be

meffecsd; eid eefleckain HRPEAE3 QB o (ST DehuPOP Y i ©5 an

en

35 optical system 80 by usinhg a 2-wave

PORASHSAS| ST, b0 SRR Tl
A h of 78! d -called | I
S HH237 EdSo F emnis s ,

phot odetectors for receiving the.reflected light from
transyaittedh through @i sollimatbr lehe §9 ahd sies beaae splitter 58 seh@ Mok
FIG 6, the optical pickup device 1 conprises a pickup

lengthse cofisinetithle Optiesl M¥prRfiaidn &Bﬂ%ﬁbg@e ﬁ}g)g({ ﬁ i%?g&v&ug% agd is

arranged in a radial direction o
incidi j : i farnmed.nt pi ckup _base
306k MR S2Bbh Bbie Tl AL B3k o 1iPE o 6 haking ahed mrror
funciBs e ig%e ES for.,.emtting the | aser beam having the
y é'ﬂ]fj epPearn s detegted by apbotadetegtard st foe nRitosing adsver
cogpl er 86 nounted with a receiving and emtting
POwer Byrpagtlydreing gansanitted thranghntheirising iérrom@el engt h- of

780 nm corresponding to the CD and the | aser beam

havSings tioacconetioanidin liro B0 WERICAL LRPROLL B hE ADS

DVD; first,

1 : tivity:.acollimtor [ens 89
Wavs u%%!gr tf‘gga iﬁ@%@%ﬁ?hﬁ?’ﬁ& th Baying dhe epfimen aptical

/ .aser_be beam splitter 90 for reflecting the
mgﬁg’g‘?%#%@afﬁ??@@%@‘% bym%@géh@wmwmasm amtithielecond

bi | aser beam
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 second polarization beam
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
1-wavelength laser diode 56 is shortened at a synthetic focal length combined with
the collimator lens 59 by the coupling lens 66a fixed to the CDLD package 66,
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havi ng the wavel ength of 660 nmu to the optical disc 2

side and transmtting the | aser beam having the

wavel ength of 780 nm a rising mrror 91 for raising

the | aser beam having the wavel ength of 780 nmto the

optical disc 2 side; a first objective lens 92 for

convergi ng the | aser beam having the wavel ength of 405

nm and the | aser beam having the wavel ength of 660

run rai sed by the beam sputter 90 to the signal
refle6y 'ﬂﬂh%]ffl{;ﬁﬁgg f trh i ' econd

obj eclﬁi} ve lens 9 7?6? con\%%ﬁgg??g%tﬁlww

Vi t he vel.ength of . 780 nm rai sed by the rising ]

SP‘%?"F Pdr the avglengip the éwndimérgaa%é@amfsphm Hand is
. and a photodetector 94 for detecting the returning
incident pn ghesgallimaton densif9 seh tostherfgedl laptti@bcomstruet the optehl

by the first polarization beamsplitter 87. The [aser
magnifijchtion Sfovwisckhé eblé Miif coRbiffbn %Mﬁhﬁ%@'ﬁ? i

constructed, as showmn in FIG 7, by housi %ﬁ%]ﬁgslsg%erme
Ias&%éﬁhﬁ[stﬂagﬁnif %};o : LI kd SsEhe flode 104

and a prism %g 0 ﬁ%ﬁ‘%ﬁ%ﬁ%#@@%?ﬁﬁ?%@% 60,

ving the wavel engih of 660 urn and the |[aser beam

aﬂdﬁgwﬂw it %%P@P’é‘ﬂ gimcave 1%@@ 63 viaihe ristgmigordl.a The laser

silicon chitB 103 havi ng phot odetectors 101, 102 for
beaphis dstesteddryi thg photedetecton s foegionitoridgthe 1as¢R fower biy Pardly

fl at package 107. The 2-wavel ength | aser diode 104 is

beingramsitittedriuoighcthe Ristfdemsrrdr 410N chip 103 through a
phot odi ode chip 109 having a PIN phot odi ode 108

Pr OYhé&l g - e_PIN phot odj ode 108
o oune SircbcHparh HShe 38 s TGe bedi BripB dhe avelongtn
. msem tted fromihe rear surface of the

of 783 fl s S8<0.an optisabpath haviag theeptimmopsicat
controlling the out gut of the 2-wavel ength | aser di ode
magg&_aﬂon to record the CD by setting the collimator lens 59 and the second

objective lens 63 combined with the coupling lens 66a to the focal length, and,
therefore, the laser beam having the wavelength of 780 nm is irradiated in a suitable
quantity of the Iaser 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

35



The emtted beamemtted fromthe front surface of the
2-wavel ength | aser diode 104 is reflected
substantially perpendicularly on the oblique end face
105a of the prism 105, and gui ded, as shown in FIG

6, fromthe 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

-0t har he returni beam ...
PG e S it 4P ¥iinedh MipleBhitior et Tof biing a ser
b %E ical disc. .2 is advanced along the sane route
e 8 awavelength of 66Qnmand adaserbeamrhavinga weuelengbnf 780
i:mihmi dent lianto the flat package 107. The | aser beam
noy, artha so-cakal laberaogpler bbtadiediiatepratiipd s hPBiad afanh
prism 105 i s det ec?ed by the phot odeg?ec?ors 101, 1%‘5
hotbd@e@brst ivmp ool T : hzatd an
P beam spl |f?1$1§?§ 8 ,égge%aw n%%oéﬁ g%%&géﬁ&egfo ?’\&/@e&g laser
ed I L.cal system 80 transmt or, reflect
bedfE” Adhlm 6% b B Rt ZERRR deyieec! vorebtietsa mingurbase
83 of the jncident |aser beam and are, for exanple,
HPpoTiedby qipal of guids shafis 818 arrangedimairadjabdirection of the
. _predeterm ned structure on the connecting surface of
opticalddise 2.smd the opticab systéin @6l is Yorniedeinfthe pickup BEES. The
pol ari zation beamsplitters 87, 88 transmt the |aser
optibslaystaava :ﬁ%ﬂs 2y ¢lypng ‘ s y
P bea%havior}g)t e%gl engg‘ﬁlgg;las ﬁ(?néggmte?& -atilgéqser
t m_havi ng the wavel ength of 405
beafHaltl it WavbRAEh i3 Ton Svmeshondinedd fheBDRndeser et 86
“iél?ﬁﬂi.t»ﬁﬁ optical system 80, the collimtor |ens 89
mounted it p geceiviBg and eaitting ¢laneeng of thedaser eam Iavingthbens
110 for shortening a synthetic focal Iength only for
waveingiof 750 inuatomespbning ¢o tHe ODRgdWE st bant Rivih T BleO"

|l ens 89 are disposed adjacent to the | aser coupfer

wavélength 0f 562 AnPeorF3PBAdiAL B tHe YIVER leirdt B8ha 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 laser 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 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 Iaser 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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| enses. Further, the 1-wavel ength |laser diode 85 is
housed in a package fornmed with a grating having a
hal f wavel ength plate function to the | aser beam
having the wavel ength of 405 run. 38 Incidentally,
the collimator | ens 89 supported novably to the
optical axis direction is inserted at both ends of a
| ens hol der 95 into a pair of guide shafts 96, 97
extended in the optical axis direction, and engaged
theWadel? b4 Ha9iar , AT
col I'i mat g{a Q%Hgntge gjgaélgﬁg%oﬁlsgtrﬂgksp eril %I&gﬁ]}'?@ 1f%lnto
[ t | ens hol d 54.n.the optical
the g FpooRlin Yy o € el pheclocis 9ot deeclna i
abpve, the | aser beam having the wavel ength of 405 nm
re T beymbarng thesaxelsngthrofl 405am weflestedy the firss sed
through a first optical path passing the colli mator

polarizatiof beamckplitter §7.r st obj ective lens 92 set to a
predeterm ned focal |ength; the |aser beam having the

wav gihe ngep | I ; pl er

86 is passgg'{pt1 rou%%ﬂgbﬁg%:%%&g&ﬁ(@é#%gé% @ﬁp%rgg%ﬁh%s shown

. e Lt o ens 89.a he first objective lens 92

in HGP7.) fé&gﬁl&‘é? A e Which A R-WaVrdensth lassz diode 104
beam hi&n t.he wavel efr;gth of 780 run emtted fromthe

‘and @ prism #%hgmop@eﬁ @ liserbeanybaving Hierwavalengtiabf 660
path passing the collimator lens 89 and the second

nm aiy] thetlasee beam havidg sk wavelen@ha T80 RRAnb@sBH oh aNlidbn
Thus, the optical paths having the three optical

hi y , o _ . .
P ormat e gaélée for macfS q?/g’r gﬁbpg?téh guq@%céﬂé ?f?e%&%?e%%’brfpr
[ vel th of 405 nmemtted fromthe

e"a‘ﬁﬁ%@g‘?fé&&ﬂﬁgﬁg& *diode 85 is rotated in the
pol,ﬁlrifati on direction at a
e —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 gnided, 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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predeterm ned quantity by the grating having a half
wavel ength plate function, and branched into three
beans for generating a tracking error signal by a
differential push-pull method, reflected in the
entire quantity on the first polarization beam 39
splitter 87, partly transmtted through and partly
reflected by the second polarization beamsplitter
88. The | aser beamtransmtted through the second

ol ay.i itled throygh
107 Ol pb

b

n litter 88 j r,ans
e co 2] 5‘?‘?‘?’@%‘%@5@&%%@ {%Ftﬁﬁiegl%ﬂ ¢ §ignal ggcording
onscglﬁﬂct t.he optinmum optical magnification to record
S“ﬁw ¢ 6Baeal disc is pdvansed alang the same route betwesnRe aptical
_shown in the table 2 in advance, reflected to the
dissgtandehe flatpackags 1615 ivincident Iree oAt ipat Bige 7. Ahel Hiser
incident on the first objective lens 92. "The | aser
bedis anhimardthidu -1 7 3hiQn sheam
sputter 88 is e&%@@%ﬁhﬁ?&%{%ﬂ)ﬁ%ﬁ?@ b g?tegtcdby
' ' - r r..Si the first optical
the PRBIORlechfts 1OF 123 RonBR e oD%, havi ng ¢ he
wavel ength of 405 nm passes is set to an optical path
havi'hg 1 sgrondpelasisatiembeamaphiitérs 82 8&kmving waveletigthhe
BD by setting, for exanple, the collimtor |ens 89 and

selechivelyinsed fartthseptival system SPirhBsrhid r felled! thb SR tA5ser beam

shown in the table 2, the | aser beam having the

accovdite) ©iBé & L e | | gnal

recor di ng ggélfeg%%dg?ﬁ %ﬁlgideggﬁlf%llg&g}ﬂg?ggfee%ﬁ%ﬁwﬂﬂlﬁ
: ' ek, beam refl ected by the BD is

provile Wb Yol ABC ey RRse B rederganingd simsumeraadhe
thr.ougllgqi he collimator Iens 89 and the second

co B PUHaceRf the prsms p Morespedficaliy the finst, sbcdidpdlavizdion
pol ari zation direction by the wavel ength pl ate '

bearg splitters 8F, 88 transmait theviasee beagiHavitighe v&%lén%@f%f;é@ nm and

| aser beam having the wavel ength ™ of 405 n
first

- the lasek bedrh ®ving the % aRRRhAHTrY80Hm Ald BaSSniP¥r teoct theYaser

pol ari zati on beam
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 synthetic focal length
only for DVD/CD optical path by combining with this collimator Jens 89 ére
disposed adjacent to the laser coupler 86, instead of comprising two collimator
Ienses.

Furthes, 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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splitter 87. The returning | aser beamis condensed to
the light receiving surface of the photodetector 94
through a regulating mrror 112 and a mrror 113. 40
Further, the | aser beam having the wavel ength of 660
rim emtted fromthe |aser coupler 86 is transmtted
through the first, second polarization beamsplitters
87, 88, transmtted through the collimtor |ens 89 set
to the focal length to construct the optinmum optica
mag Nk [ rd. theg,DVD t ther, wth the L
1 r oI e oEoEih{Bo Febly 39 fhs optisglaxis
ini.ng with the coupling:lens 110, reflected to

.CO
dﬂpﬁﬁgbﬁtm%a@ at Bethends géa lgps hioldep Q4 intomupaieof Siide strdisios, 97

inéé{gpnt{] on the fast objective |ens 92. The second ‘
exiepdetinl the epticdl hxisuditectibn, cladteh eﬂ&ﬁmhﬁ@f&ﬂg '

wavel engt h of 660 ri m passes ?gg set to an o ?P%lg?ggg?h
dribévionsr 9ghe LI R .fJ.cation record

t he DVD by g%:‘%l ng '?’Egéﬂcéo I e %Jre&{ae gleggal;ag)grrgﬁcéuofthe
, ' -ohieetive,lens .92 conbiped wth the coupling

Bq %éfoi?%%g f%ﬁ!’“ﬁ%eérabs ’P@T’g‘?ﬂ‘fmﬁga’%giﬁﬁ?ﬁoﬁ or exanpl e,

- in mb] e 2, and, therefore, the |aser beam having
the Riicgl systsm 88@s deseribed aboven it Iasertbeatitieaviigothal
recording surface of the DVD in a suitable quantity.

wawengtle 0£i405 nm dratted foes e Bﬁv'aﬁ@lbﬁ%thklﬂsér laodd i3 iéﬁassed

reflected by the beam splitter 90, transmtte

thrddgh@{ﬁbtéﬂt@ar@é BB ; e i
pol ari zati on etg?r): S%ﬁe?@%fgﬂ?@ a%la:}gqﬁrstobjecuvelens
' i on. [ itt 7, .and js_incident into

2 dt%Eté’a% ﬂaléé%fm"f%%ﬁ %l et i (heAmHaaving the wavelength of 660
tratgea'tted. hrough the oblique end face 105a of the

m gt iem the.lagerrouplar 86 ipasstcbthpougtva seontioptical §ath 102
t hrough the prism 105,

passing the collimator lens 89 and the first objective lens 92 set to a predetermined

focal length, and the laser beam having the wﬁvelengﬂi of 780 nm emitted from the
laser coupler 86 is passed through a third optical path passing the collimator Jens 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 differentia]

push-pull method, reflected in the entire quantity on the first polarization beam
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Al so, the | aser beam having the wavel ength of 780 urn
emtted fromthe 41 |aser coupler 86 is transmtted
through the first, second pol arizati on beam sputters
87, 88, transmtted through the collimtor |ens 89 and
the beamsplitter 90 set to the focal length to
construct the optinmum optical magnification to record
the CD together with the second objective | ens 93 as
shown in the table 2 by conbining wth the coupling

Spﬁﬁ%aé%a‘*ﬂxﬁ%ﬁé toftah 4 Boith (R0 BY e socdid pfgization

I nci
t| cal gg %Ffirou h V\/nl ch the | aser beam having the
traasmitted;thropgh

thersegand polagization beam
at h havi ng an optinum optical magnification to

Spht@c 88 ds tramsniBed throwglt thegollireatoolens satrsetrtolaem&aﬁangtﬁ(ﬂo

the second objective Iens 93 conbined with the

con@ﬂtiét'thé‘@ ﬁﬁﬁﬁl e ta@ﬁﬂ%ﬂ%&gﬁg{o} ere tﬁore &{é%%g‘gg]rﬂleﬁrﬂ

exan‘pl e, in
adigted . to

obiRREINTOT S 215 Wt Gk Sizcadyhnes, golested foshé apfieise 2

at| Thereturnlng | aser beamreflected by the CD
SId‘io'%V &’éﬁ%’@t 9Q,pad is Hcidgnt on thedirsoahjectiverlens 2. dThe laser

t hrough the colllnator | ens 89, the second

beapdransmitied ihnoghethe sequinttpobiriz@os bearh Bliftér'8Y js detected by a

pol ari zati on beamsplitter 87, and is incident into

photodetebp 11 fErQHBhIRS, mﬁgﬁﬁ Ly ning beamis
transmtted through eHyaﬂ')que end face 105a of the
ectors, 101, 102

pri det e phot ode
thr%&%‘?ﬁ%ﬁ# ai%g“o}léhf‘ﬂéch‘ P&f&ﬁé"gﬁﬁbﬁm ke on,
Wav%]g{lgtgé&fl glﬁ%lﬁg%tha&o}‘ ocu%igl;élggntl on on the
t 15| Sebio) amoh avmgradqpmlimmh tical
which the |aser beamis.directed fromthe | aser dl%de
maggificatien typrecar thel B by settihg efor 8l BE coliifatBPidn 8 and

pi ckup
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.

The returning laser beam reflected by the BD is reflected by the beam
splitter 90, fransmitted through the collimator lens 89 and the second polarization
beam splitter 83, 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
of 405 nm, and reflected to the photodetector 94 side by the first polarization beam
splitter 87.  The returning laser beam is éondensed to the light receiving surface of

the photodetector 94 through a regulating mirror 112 and a mirror 113,
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42 device according to the present invention can
construct the optical systemfor constructing optinmm
three types of optical path nagnifications suitable
for the three disc formats in the return path in
which the | aser beamreflected by the optical disc is
directed toward the light receiving elenent in
addition to the optical path magnifications in the
forward path. Incidentally, in the follow ng

desaf | bl ane .nepgbers as the ers .

dos Aieleh U 1S oeeB e Merevslinet ot 850 pipimitied rom the
] t he og%i 8a| system_30 descri bed above are attached
asefi Goupler £6 dn ansmaitied drrough therfista secondblirizatide baamaglitters

description will be omtted. An optical system 121 of
87,88, upnsmitted throkgh feeollé@atb? ne 8IRet ke fécal ¥ to ddhstruct

FIG 8, a 2-wavelength laser di od;e for emtting a
thelggr res poindi ngiﬂgg%&ggﬂggggﬂ#@ggvgég%tﬁ%%ﬂée@t
oL IR s ot bt G BARinghs Podcbe seuplngsless 110,

cO n_|ight receiying el ement for detecting the
reflected torthe gptica] iisco? side by testeanbsplitter 80, ambis ineident on the first
wavel engths reflected by the optical disc 2; a

objectivelens 83gt h | aser di ode for emitting a | aser beam
havi ng a wavel ength of 780 nm corresponding to a CD; a

| . i .
e u Bpricd! PP WAt Bt e Theng ©

i ght
' f | . beam havi h | h of
wavtlefigh oo iin PASEE ishef i ateonica) e AAvinethe Gptimam optical

collimator lens 12 for converting a |aser beam
maggiicetientorreseid the VPdry setting the collineatori12as B9 tnd the first

predet erm ned divergent angle; a second collinator

obje¢tivedensi92 combinedenith the cdupBSElend 280 VS el ibes Iéﬂgfﬁ'hﬁ Bfown,
second | aser coupler 123 into a predeterm ne

for efanBledRithe 3¢ 9; aritl, Hlerstord? M&lﬂeﬁﬁfﬂa\r}gg 2 rwzﬁ%length 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 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 through the prism
105.

Also, the laser beam having the wavelength of 780 nin emitted from the
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transmtting the | aser beam having the wavel ength of

780 nmand reflecting the |aser beam having the

wavel engt h of 405 nm and the | aser beam havi ng the

wavel engt h of 660 nmon the sane optical path as the

| aser beam having the wavelength of 780 nu; a second

beam splitter 16 for raising the | aser beam havi ng

the wavel ength of 405 nmto the optical disc 2 side

and transmtting the | aser beam having the wavel ength

. the havi ng .t he wawel engt h of

las sgRBlec BO 3 ihshied B3Ghet 8 Tl Yocidipn arAtion B soltier
h.of 660 nm and the | aser beam

vi ng t.he vel engt
87, 38 Iy ised Q‘églé&%tqﬁ’ﬂgm%bnﬁﬁ%a@d@@bm splifter@i0sset @ the
side; a first objective Iens 18 for converging the
focaldergth e eonstract thg optimunavptiend pidgnificadon to Aebot®tHeED
signal recording surface of the optical disc 2; and a
togetherowith €¥) se6érd/Sbjbaive 1 IR | ini
beam havi ng t he daveleﬁ%?%jgés 6 ﬁﬂ?gﬁ%ﬂ%2§ﬂé§§§ﬂnng
; ' th of .780 .nm t he sigpal
valPRETOIPA Ens PR, UBHEER R it migipe 3T sndin inclfems on the
18 is set to a nunerical aperture with

obj ective.le
'S“qﬂ%{@&eqnﬁél‘?néggr beam havi ng the wavel ength of 405 nm

rai sed by the second beamsplitter 16 can form an
opt Theathirdppticairpatin threa ghrwhichethe Idereasn hiviag el whvdength
: optical disc 2 by being provided with an aperture
- of 780 nintpalgs 1 o AR 6Bt ,g,@,_t;g like. ..
The specond obj ectigté&?gﬁtslﬂ% [ %@@%&f;&rﬁfﬁgﬂa cation
" to I i L whi he | aser ,.be havi ng.t he
reB b O W St bohBato? i S Ane sarong Sbiediive ans g3
1 [ EOL can, fqQrm an optical spot on the signal

comﬁ’é“é‘% ?‘Hﬁhﬁé“' @Hﬂ?@eﬁem 110+ thpfocshlengthsas shoim, forexample, in
h di aphragm 21 and an aperture liniting means (not

e %5@ thevaforesitheriagen beainjlawinghe witheletBh di9780 nm is

irradiated to the signal recording surface of the CD in a svitable quantity.

The returning laser beam reflected by the CD is reflected by the rising
mitror 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 through the prism
105.

- In the foregoing description, the configuration that focuses attention on the
optical path 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 pickap
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E

1/ 4-wavel ength pl ates 22a, 22b for converting the

pol ari zation of the |laser beamfroma |inear

pol arization into a circular polarization are provi ded
respectively between the second beamsplitter 16 and
the first objective lens 18, and between the rising
mrror 17 and the second objective |l ens 19. According
to the optical system 121 as descri bed above, the

| aser beam having the wavel ength of 405 nmenitted

R R SR o PPk B SRR o B

s gn
the first collimator lens 12, the first beamsplitter

copsiruciing opHawiy thseatypepof optical pathamagnifieations stitable for the

objective lens 18, the returning | aser beamreflected

thrby disbdornags i the ectorrtpath i6 WHiES fieQhsek B&:ﬁ@éﬂééc%ﬂ]bﬁ thCopfical

is incident into the first |laser coupler 12 rough

i RO A e BB i

t he photo
cted through the first

mafRRER R Rty SRR e el escrpion, the

reflected by the optical disc 2 passes the first
samg,memberscas the membenndesctibed withtrespmct torthe optitaisgstés 3 and
connect the optical spot to the light receiving

the optiealcystenf 30 dscribal astpieasé aftacked With the sdthe r88fince
coupl er 122. Further, the |aser beam having the

urd@HR! SR IS0k ] f he first |aser

. coupl er 1‘2%&%% | nc%ﬁqﬂ%ﬁfﬂﬁgﬁg al recording

surfyace of . the optjcal disc. 2, through the first

el %Yéﬁ"@l %{ OE%OP??% Pigkupevica 128 contprisesi@s shown

col
the rising mrror 17 and

. cond beam spliltter 16,
n I‘iﬁeg:%%‘b‘fﬁ!f clspgbdaser diodefor emitting @ laset beath hgvingsewavelength
recordi ng surface of the

f48§am reflected by the signal

of 4@p nincedrratpondidg tea BIE it A lasePbéA hddnb " AR

coupl er 122 through the sane rout eégggthﬁ?v%r r8f660nm

corréspolfiding g det ect.or... The | aser ,
b dlr?gvi r?g t éa\%%te é"ﬁ%?ﬁplgm%%ﬁl" with.z phe asa

beam
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 laser beam having a wavelength of 780 nm 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

. emitted from the first laser coupler 122 jnto a predetermined divergent angle; a

second collimator lens 13 for converting a laser beam emitted from the second laser

coupler 123 into a predetermined divergent angle; a first beam splitter 15 for
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t hrough the second optical path 125 in which the
returning beamreflected by the optical disc 2 passes
t hrough the second objective lens 19 and the first
collimator |lens 12 to connect the optical spot to the
l'ight receiving surface of the photodetector of the
first laser coupler 122. The | aser beam having the
wavel ength of 780 nmemtted fromthe second | aser

coupler 123 is incident on the signal recording
h the second

S f. the optical disc thro
trafif 8 18 el e oS g e Sy lonaih Lo nm and neffecting the
second_ beam splitter 16, the rising mrror 17 and the
lasepbesmuhang the wevelengsh 09405nmh aridethe ddser béarghaving dic
beamrefl ected by the signal recording surface of the
wawvplengtalof @66 anZoh the seaeciGiitical pdth E}it-?jﬁéi-%ﬁ@ a@ﬁg Fh
coupl er 123 through the saneprog§e as the g#ma ©
B de 0 t ect.or he Laser .
w180 ik 2SS S BReP 18351 FHEGE thedeten bi having
through .t ird gptical path 126 in which the
ther‘%?"&f rﬁ@rﬁm@? ﬁ@&l}?&ﬁb&c 2 sislecamd; teapsmitting 1R lpserdeam
the second objective Iens 19 and the second col |i mat or
having, the wayelep g6 nmiand g lasaibeanvhaving tHeavdvelabth of 780
- receiving surface of the photodetector of the sécond

nm) asising asittpt €7 f6733isiieme lasPLadie nVRThe (Al AbAAH 09880 ¥

to the defocus margin in each disc ~fornmat,
d o the nunmerjcal . .
T R Pl e e B o o optcl @5 2 sies o
e ot her hand, when the

first R E teng) KOS voriing Wi et dronss hisiing e svas cheagtioof 405

di ameter. CD on PD, a 46 nunerical aperture NA of an

nm fohe signakrerending surfase of thepapticahdise Df abd seond oBRciVe %ens

approxi mate value in a paraxial range, in the case o

19 for gpmivergiig theTh@BEAR HaVBiE RS wavaleA Rl ofH60 GBI 8T Taser

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

The first objective lens 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 ar 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 numerical aperture with which the laser
beams having the wavelengths of 660 nm and 780 om 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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Spp = 0.5 xX"D(NA X ) is represented. In the case of
BD, DVD, and CD, for the sinplicity, Spp = 4 folds of
Z, 0 75 pmare set, and a desired return path
magni fication is calculated. The followwng table 3 is
obtained. [Table 3] (W) 13 C 6 .29 .2 20 Thus,
it is understood that the opti mum magnification in the
return path is different in each case of formats.
Therefore, the first, second objective |l enses 18, 19
lem@n®.the first, second collimtor |enses 12, 13 for

constituting the first to third optical paths 124 to
R shown in

126 ' " he retunn path magnificatio
the UBSiyeRakish&s 328, £t R g fioR of the laser
opt.i cal _pi ckup device according to the present
beqqg Jom a btﬁ?arm&nzagen e artieular polatizatiomarelpravided odspdiively
nmand the | aser beam having the wavel ength of 660 nm
betwieen trei secent beaansditer 16300 thofit Shjcc@ndich§ 88! ARFetdden the
beam having the wavel ength of 660 urn and the |aser
ﬁSiﬁgﬁﬂiIBﬁYTE&lﬂié%e&@ﬁ’cF+]ﬁQ&§J%1 &fu]SO rimare incident on
I addi T " the | aser beam havi ng

one objective | ens. i of,

th .ength of .660 the | beam having th
- AR B Bt vl ssbsacdidbgne.ohe meatram

wavele
coupl er and the | aser beam having the wavel ength of

hav e wavelength of 405 nm emitted from the first laser 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 splitter 16 and the first objective lens
18, the returning laser beam.reflected by the signal recording surface of the optical
disc 2 is incident into the first laser coupler 122 through the same route as the
- 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 laser 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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run and the | aser beam having the wavel ength 660 nm
may be incident on one objective lens. That is, this
optical system 127 conprises: as shown in FIG 9, a
first laser coupler 128 nmounted with a 1-wavel ength

| aser diode for emtting the |aser beam having the
wavel engt h of 405 nm corresponding to the BD and a
phot odetector as a |ight receiving el enment for
receiving the returning light of the | aser beam having

fird i Y50 0! dhrloh R stthrfufd ALBE DL LR SR 4ERLted by

I'sc 2; "a second [Faser coup
for emtting a | aser beam

2-wave| engt h. | aser di od
ﬂwﬁ&@’?%é*ﬁ'&ﬁ%— 9#99 i‘fséh E?VJBS the wavelength &6 66@ nayisirefracted
., DVD and the | aser beam having the wavel ength of 780
threugh the secongd epticakpatiy 125in Whichrthe eetpumingobkene edfiectedhyethe
common |ight receiving el enent for receiving the
opticel dise2 pasdeb girough tHe NchibeljeQ AR Tehs Ve Ilimg
pm@veleng?% of 6%% nn1ref|ecged by ?ﬁggg%%ﬁgg?ﬁﬁ?%c tor
] . vel ength of .78 a
oo ARpAEE BB 3Gk th e ot eV Sach & g dBoTolsfior
| aser coupler 128 into a

Oftﬁﬁt{%g?ﬁ? trgi ];irg:tnt angle; a second collimator

l ens 34 for converting the | aser beamemtted fromthe

secbarilaserheancbaning thesavelenipth af P8@ dat emitied cbm the second

_ di vergent angl e by each wavel ength; a first beam
lases pduipldre 2335 ificiderit oA TedifAdl PecoriBie! 56 ] e
wavel ength of 660 urn 8 and ?ﬁl |asg?8§%§%%ﬁgélﬂﬁsgé£ _
throtif}eeh) ngng)t]ﬁm? flecti he | aser beam
h%l\si \r%ggﬁe wave {eoﬁg%% lgp@%stﬁmwlfﬁ Itéa SgeANdhpam
: s t he | aser be havi ng. .t he wavel engt hs of 660
Spht%ﬁwtlgﬁn C rste Ty g&ﬁﬁge preand Objeative lensel 9 and thei retmming
| aser beam having the wavel ength of 405 um and the

e
Iasen refected havhasignleeconding|sanytd oﬁﬁe@?ﬂcﬂ'ﬂiﬁ@z id¥8cident

. optical disc 2 side and transmtting the |aser beam
into the second Iaser 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 lens

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, a focal depth Z to the numerical aperture NA of
the objective lens. Here, the focal depth Z = 3/(NA?. On the other hand, when

the drawing range Spp of a focus error signal is a spot diameter @ on PD, a

46



havi ng the wavel ength of 780 nm a rising mrror 37
for raising the |l aser beam having the wavel ength of
780 nmto the optical disc 2 side; a first objective
|l ens 38 for converging the | aser beam having the
wavel engt h of 405 nm and the | aser beam having the
wavel ength of 660 urn to the signal recording surface
of the optical disc 2; and a second objective | ens 39
for converging the | aser beam having the wavel ength

nuéridd QFétﬁﬁe N2 bPgn 5higbdbe reﬁg,ogs%g{}g r%a@’a@gpem&@%s an

optical disc 2. The optica

tical.system 121, i.s set to_.a nunerical aperture
ol R A i SirE Phier it (o tash ot Aidee) aftEmuive: meitod,
405, urn and 660 urn raised by the second beam sputter
a spog sizgapatliddn an optical spot on the signal recording
surface of the optical disc 2 by the diaphragm 43
pr oBppled).5 knigNiAak QP)}; emeflhe first objective |lens
38 and an aperture [imiting nmeans (not shown)

Pr %} 8@ B1S. BRITS.Ghid D] o e GmmpBeh. "Bl = 161 of 2, @ =

provi apetture Timting nea

japhragm.44, or the |ike i medjately befqore the second
75 BB M e Scad b pey wagB toation by a4 ohbe gleveing
' set to a nunerical aperture wth which the | aser beam
tabl%g‘ﬁ%alﬂﬁ@ wavel ength of 780 urn raised by the rising
m nor 37 can form an optical spot on the signal

[Tabledbr di ng surface of the optical disc 49 2. Further,
—4H4-—wayelength-plates 4la 41b faor_converting the

pol ari Zat i f {the ser |be romithg |} near
pol arj zat ?’gﬁm?nt ) th§%i rcyl a har i za&’%h‘@re p

vi ded ween thsééecord beam sputt eér 36 and tne
st pbj ec Ve |ens: . arjd betBeen |t he 12ising’

M rror| 37 and the second—ofjjective tgns—39—Aeeordihg
- YDt he) opt0.6Gl syst efb527 as dels6ri bd aboge, tt‘Je | agpr

beam

BD 0.405 0.85 0.56 22 20

'Ihus, it is understood that the optimum magnification in the return path is
different in each case of formats. Therefore, the first, second objective lenses 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 present
invention, the laser beam having the wavelength of 405 nm and the laser beam

having the wavelength of 660 nm are emitted from one Jaser coupler, and the laser
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havi ng the wavel ength of 405 nmemtted fromthe first
| aser coupler 128 is incident on the signal recording
surface of the optical disc 2 through the first
collimator lens 33, the first beamsplitter 35, the

second beam sputter 36 and the first objective |ens
38, and the returning | aser beamreflected by the

signal recording surface of the optical disc 2 is
incident on the first |aser coupler 128 through the

, t h
e RS yaTeb i o EEYRd oA R 1o el 1B R Y Bfnet
405 nmi.s refracted f.hrough the first_ optical path
of ?@bﬂlﬁﬂmﬁ?ﬁt B SBF obisetivs Eeﬂge ofR a%c;m%tt% 356« heqen having
optical disc 2 passes the first objective I ens 38 and
thepwavelangth ot o0 amend the laser l3am baving thecwavdiengtipof 280 nm may
spot to the light receiving surface of the '

be ghittedfedrtone laser tduplér diditthe BaeF bRy RhERg i‘l?e7wa¥?é1§i§geﬂa bPg0s5

| aser beam havi ng the wavel ength of 660 run emt

bha'md 1S b%ggpﬁhq,,-,g 8 is ipcident .on the
nm AR

Si gnae% Fecordi no séjr?zyc’:e gﬁ@%g&%ﬁﬂ@gy%wﬁe on one
1 hr h the second collimator lens 34, the first beam
obj v?,#

f 35, the second beam sputter 36 and the first
objective |ens 38, and the returning | aser beam

r ef ptical syistenal 27 comprisasyasshovarin FIG. Ohe first laser

optical disc 2 is incident on the so second | aser

couplon p2& motiAtdtwitlo d d Pwhvidersal aseOdiode 5t driftidompasd
pat h, and detected by the phot ode?ector. 'ﬁ?g] I aslé}r)ealn

B A 08 094 S A ! B s

rough a s
. i ng be reflected by the optical disc 2 passes
light oot e JemestTor fpeiiing: o HusninE bt elibe Msexbeam haviog the

' l.ens 34 to connect the optical spot to the |ight
wavelgngth gt 495 s reflestedbytthe opticdl dliket % atsecommf lakdi®ousRE 909

| aser coupler 129. Also, the |aser beam having the
mounied stiting Chvalelchth tAIbES At ehfififg!Yaser beam having the

- wavelength of 660 nm corresponding to the DVD and the laser beam having the
wavelength of 780 nm corresponding 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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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
beam refl 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
The | aser

t by t-he ph et ect or.
and B s BB T Bttt OF 780 g e e letitas i Jotea beam
through the third optical path 132 in which the
having thewavglasgtnof 4G noondhe same hptical patnas the fsebeasslesving
the second objective I ens 39 and the second

the savelenpthe of 660 in8dnd PBOCMRANE Sécondbealt dflitler 36 Br rhii
l'ight receiving surface of the photodetector of the

1 e§%@ﬂﬂ§1bﬁ@ﬁh 2 - ' i ' i em
»® 127, siarri I arFy toietﬁgtg%gpﬁos\égpais@s %m?%gﬁkﬁ%yﬁ%he
ti o nificatiaon the.return path.is djfferent
w3 fbught G SR ofval Gt didechrenstding the fscrdhegh
obj ective lenses 38, 39 and the first, second

having|the wavelength«f 89 mpg,a rising orirropdE fortmisingyhe hesef beah
to third optical paths 130 to 132 realize the 51

having the wapeletig theg 780 ineeio the optisdl @t 2 SidbNefitseBbRcfve lens 38
- Incidentally, the collimtor | ens and the objective
for doa# ' ' ' m of , th
r CORUSTEE e AR bldth hibink W waltIb8h o 40% SR Gt i daser boam
APk i fication suitahle tg record an . .
havifip e hval it PE h&p nPJotOttﬁ%msB%bh reggrdingsqurtace of heepsical disc
. _the optical pickup device according to the present
2; an il%ﬁbmgvmbns 3B fienconvengingthe dasen bar daving she m
havi ng an optical nagnification optimumto reproduce

- wavelengtin b6 780 hioto thé eiakl resstdaiy RRkics BF m%voﬁglﬁgigaﬁ%?g an

optical magnification optimmfor reco

r eThe PhtdlSy &R 132 SRR 0 $he HSﬁCaI system 121, is setto 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
immediately before the first objective lens 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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Al so, when the 2-wavel ength | aser diode is used
instead of the 1-wavelength |aser diode, an optica
pat h having four optical magnifications corresponding
to the optical disc having four different formats can
be formed by wusing the first, second collimator
| enses and the first, second objective | enses. As the
aperture limting neans provided i medi ately before
the first, second objective |enses, a hol ogram havi ng
2. wavel engt h dependence that makes a nunerical aperture

"0.85 to the | aser beam havi ng the wavel ength of 405
th of

nm 0. 65 t he | aser be ving the wavel en C
560 EiE evatFlensth placetl, A6 ok sRRVFHSE thipotarization of
wavel ength of 780 nm may be used. It should be

the lasgebeans Genbihe linoarpalarizatiod into théeireultr pdlatization @e provided
nodi fi cations, conbinations, sub-conbinations and

betwbdrethesbevnd beain spHELF 36/ 8RE Y fSt age&ﬁéi 168 38, and between the
requi renents and ot her factors i1nsofar as they are

sV L : clainms or the
TS q%’uﬁl\?a %ﬂ%gﬁ?ﬁg%gg .O%E%t&%ieel‘ﬂ?‘@ch MED IS: 1. An
opti,cal _.pi ck devi ce conmprjsing: a first |ight
om PEFOTGIEIP e ppicaL sysfem 27 25 dPsopbeibysithe lser beasy
wavel ength and a | aser beam having a second
havipg s wagelpngth of 405 nth ¢mifted feorntihe firgt Lsert couplir 198iit sokdent
| aser beam having a third wavel ength; first '

on thitignatatiordingeadtacd 6f the bASAIddd mnsllg%aﬂslg;ﬁ%t d383htor lens

having the first vvav.el ength and theT: eam havl ng
33, A p L B oo R B ey Wt A Shicve fens

| 38, and the returning laser beam reflected by the signal recording surface of the

optical disc 2 is incident on the first laser coupler 128 through the same route as the
forward path, and detected by the photodetector. The laser beam having the
wavelength of 405 nm is reﬁ'actéd through the first optical path 130 in which the
returning 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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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. 2. The optical pickup device according.to claim
d1éhed ' ' e_fir
seobpd LR GG 20 thionlh B sl B0 BRA0n e pply ahll G8lected
onverqgj ng.the,.laser beam having the first wavel ength
by i hdistiapor. réﬁlsi%f%ge@a viag the wavelength ofi 660 nm ke
fast collimating neans and the second objective |ens
refiagiod through esecorstapiiegipath ¢31 imwhidr the osturring beuh heflected by
| aser beam havi ng the second wavel ength to a signa

the optie] dise® passbame vt objee oo hsBSHid RS Qedoﬂﬁ gﬁgﬁggtg% legs 34

col I'i mating neans and'f he first objecti vle
to el TR Al 80 Bl RN Shobitslotbe ARG of e
surface Ofl@gléﬁi rd disc. 3. The optical pickup device

S B icAYP aiml or 2, wherein the first
t he second wavel ength and the third

wavel engt h, |
vvavélsenglerlaw deamtiawingrthe waselehgthosf E80fmmo smeahfrob e
one of the second wavel ength and the third wavel ength

second lasen geupleh 829 ishscid@i © ghﬁﬁ‘éb&ﬂ' iﬂg g%gfa i
i 3 htﬁ@iﬁ the las e%{"n6 %%?Pélcal

wavel ength, and the other
; : e i cal,.pi ckup deyi c
dmc?(r:ﬂg%oﬁlglh %\@%’%o@fi %,Bﬁﬁmf%f}gﬁ% 3%%&%@%@,131 splitter 33, the second
beam splitter 36, the rising mirror 37.and the second objective lens 39. The

- returning laser beam reflected by the signal recording surfacé of the optical disc 2 is
| incident into the 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 oPﬁcal 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 the first, sécond collimator

lenses 33, 34 for constituting the first to third optical paths 130 to 132 realize the

51



the | aser beam having the first wavelength is a | aser
beam having a wavel ength of 660 nm band, the | aser
beam havi ng the second wavel ength is a | aser beam
havi ng a wavel ength of 405 nm band, and the | aser beam
having the third wavelength is a | aser beam having a
wavel ength of 785 nm band. 5. The optical pickup

devi ce according to any one of the preceding clains,

wherein the | aser beam having the first wavelength is
'h of 660 nm band, the

térr’ i '
rel as%a:ﬁbe m haa\tliia%grbtﬁﬁgmsﬁg%n ﬁf\%gét;el ength is a | aser
beam_havi wavel ength of 5 nm band, and the | aser
peamanieh Ay g S o Bnerad D bieste faus ot eandfituting the
having a 54 wavel ength of 405 nm band. 6. The opti cal
optifal rysiera o thesabeyeurentioped optical pivkepafevides! veaelopgcal
clainms, wherein the first and the second collimating
mageifioatian suitabld forret rd ahnfoRimatih siERA 1S Sicallsk D
devi ce according to any one of clainms 1t , erein
Holvaeer 1 ol -1 .:'RQ: !@QBFH'? ol li or lens, and
e étggo%hgeg(ﬂl?lﬁﬁgm{il NG neans ilggthgpge&%nfi Hﬁm?oé’r@a%ﬁﬁ
Ll imator lens. . 8, The optical pickup device

9
m"%%@%?‘g%@“ PRACRH Sysiem hayving) ax apéical magmgTicatian eptimumtie
first collimting nmeans has a coupling lens and the
- Teprogpes anindermation, signed andas epticad systérhihamirign has
the collimator lens. 9. The optical pickup device
magnification ptitmmna for rederdée Alddd wherahBon L&A1
first o:mpt he second colgl i natr;fg%r%gﬁ 'alns a co'g?qgnlgﬁ%lf
| eNAlsodflen 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 immediately before the first,
second objective lenses, a hologram having wavelength dependence that makes a
numerical apertare 0.85 to the laser beam having the wavelength of 405 nm, 0.65 to
the Iaser 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 611 design
requirements and other factors insofar as they are within the scope of the appended

- claims or the equivalents thereof.
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the collimator lens is supported novably in an optica
axis direction. 10. A recorder and/or reproducer
conprising: a first light emitting unit that emts a
| aser beam having a first wavelength and a | aser beam
havi ng a second wavel ength; a second |ight emtting
unit that emts a | aser beamhaving a third
wavel ength; first collimating neans for transmtting
the | aser beam having the first wavelength and the
t§lg the second wavel ength; second
colltmating nmeans for transmtting the | aser beam
having the third wavelength; 55 a first objective
lens that transnmits the | aser beam having the first
wavel ength transmtted through the first collimating
1. mean’sn opticl pidkupelevive zonipaisingy  t he third wavel engt h
transmtted through the second collimating neans; and

a secfselight eﬁﬁtﬂﬂgql.diﬁﬁﬁt &hiAs a 14sRPB&h tﬁ?&elgg al ﬁ%ﬁ%ﬁ%@ﬂl

havi ng the secon wavel ength transm t hroug

and d a8dr M%?g?ééggﬁavgﬂemme recorder and/ or

reproducer ac >10, wherein the first
col I jmati ans.and the first objective | ens have a
firgt Swﬁaéﬁsﬁfmmm 8PS 2drsey beama basingra thixdm
having the first wavel ength to a signal recording

wavelgngtise of a first disc; the first collimating means
and the second objective | ens have a second

mag ifirsi ciliingling HeafOf 'ﬁ}&u‘? i he
second wavel enégth to gﬁragibgna Efﬁ]eécor :bﬁgﬁmﬂgg%ta
wavERASMNhrfll hE iasBPbkam having the second wavelength;

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

wavelength transmitted through the first collimating means.
2. The optical pickup device according to claim 1, wherein
the first collimating means and the first objective lens have a first

magnification for converging the laser beam having the first wavelength to a signal |
recording surface of a first disc; |

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

53



the second collimating nmeans and the first objective
| ens have a third magnification for converging the
| aser beam having the third wavel ength to a signa
recording surface of a third disc. 12. An optical -
pi ckup device conprising: a first light receiving and
emtting elenment having a first light emtting unit
that, enits a | ase eam having a first wavel ength and
magnifiliof kRIS G 1ok Peioh AR AaiLS SRgnd vandlcasthitg B
. receiving unit that receives the returning |aser beam
signalhrgoonding sunface iof s seamrdalisngnél and refl ected by the
optical disc and the | aser beam having the second

wethe lseduiid ol Bfiatingeeattand @B HirstQbedive Serdve Aithid N9

el ement having a second light em1tting unit that
LI I ' i vel enat h d a.
magnffiEhfdn for BRCCreRA} PR BT phithl el Al Sienal
.aser .bea htgyi r&gqthe third wavel ength and refl ected
recording syréace gl third difcsc: first col | i mati ng means for
transmtting the | aser beam having the first

3. walks eptiphpickup tbdct aserdingdonchdmi Ing: 2, whesein tinelfirst
wavel engt h; second collimting nmeans for transmtting

wavelehigth 8RREcHRPFRNANIN ahd thel tRirl SvaveRreHERG differ@nf | T St

objective lens that transmts the | aSer beam havi ng
[ e [ itted throu t he. first
wavelgfifns oM coctDifer 204 Ot SRR SR i i ¢
wavel.ength transmtted through the second collimating
Wavelﬁ%aﬁﬁ ﬂ%ﬂer tilag élt%lﬁaﬁri’@fl@chweg the sty waxnelengttn eniltke other
. | aser beam having the second wavelength transnitted
‘i the laberdregin having shoster saielengthi ng means.

4. The optical pickup device according to claim 1, 2 or 3, wherein
the laser beam having the first wavelength is a laser beam héving 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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13. The optical pickup device according to claim12,
wherein the first objective lens and the first
collimating neans have a first nmagnification for
converging the | aser beam having the first wavel ength
and reflected by the optical disc to the |ight
receiving unit of the first receiving and emtting
I erre%; t he second objective Iens and the first
wavelength ehd03amkands have a second nagnification for
convergi ng the | aser beam having the second wavel engt h
6. andlhe efiticebpickiubgetitxeaceptdingto ahysand of thé prcedibg claims,
receiving unit of the first receiving and 57 emtting

wherelnethie fikst and the e8ohd 661linfalhe $hdans a{'eeéb‘iliﬁ‘lﬁﬂ)r_tlélﬁef.econd
collimating means have a third magnification for

: co r Qi : I [ brd el engt h

7 ang e REPA i R dBSRMRY P chEBL RIS YK SR
recei ing nit. of the, second rei:ei ving and emtting
el t Qﬂﬁ?’aﬁ*ﬂ%n@&f’?@ﬁc HIRRB ed’év*l“lfg according to
claim12 or 13, wherein the first wavel ength, the

sedlmeronnd epldimptingamenns hes aisouplingless endthe callamator lens.
different wavel engths from each other, one of the

8. sethedptieat pickopidevizedcédidingto faﬁ¥ onevethiifi htd S, WASER!
than the | aser beam having the tirst wavel ength, and

thﬁ_lef’ﬁx@?é%iﬂn?%ﬁé‘ﬁ#gﬂ%ﬁsi Aggﬁggpg‘r&ﬁ%gaw {ilimator 5,ad,

wavel engt kup devicée accordin
claimi12 13 or 14 erein .the |aser beam having the
fi ?é?c%é\}:é’ﬁgﬁ% Ii.‘lgalg}faﬁ?éer cql q’ii‘?ﬂsng a wavel ength
of _660 nm band, the |aser beam having the second
9. walls epfifahpickup deise accosdingite any aue af olaines bingd, twhefrein0s
nm band, and
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 emitting 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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the | aser beam having the third wavelength is a | aser
beam having a wavel ength of 785 run band. 16. The

opti cal pickup device according to any one of clains
12 to 15, wherein the |aser beam having the first
wavel ength is a | aser beam having a wavel ength of 660
nm band, the | aser beam having the second wavel ength
is a |laser beam having a wavel ength of 785 ri m band,
and 58 the | aser beam having the third wavel ength is a

| asgr Wﬁﬁ}éi . d 7.
The%(%.: 1c pI (;E%ptﬁ%te%gaa\éég@gg% %?%%é@ghgﬁ%}ggﬂeeﬁ%%
cl.ai 12 tp 16 erei the first and the second o
Wa%?ﬂ&ﬁ&@?ﬁ&lﬁé&h@% &%@q&t cotimpting aneaas or the lager beam having
recorder and/or reproducer conprising: a first |ight
the thivkwavelgngth drapsiitted ihroaih teersecoad icollinaatinigraéaris] il
emtting unit that emts a | aser beam having a first

wav g kediiidhobiestive 14mRat tReRARING weﬂéﬁf@%% the second

wavel ength, "and a light receiving unit that fecelves

j . LNgdq.the,. first wavel ength and
Waﬁ“@?’#@%@% ﬁn&rgﬁpﬁ%gﬁﬁ%ﬁ%&ﬁ%‘angMSer beam havi ng
1 the,pilsecogcfl wayel ength; a second |ight receiving and

- em 1RS FGOBIEE 3BT FeRpdNsenaccosdiag to clgim 19nwhereiy  uni t
that emts a | aser beam having a third wavel ength, and

a |thgfrstroetlimetingymearistanidithe firstobidcios ldhaveh dirsd Ng

| aser beam having, the third wavel ength and refl ected

maghificatien fedonvatzinh Be laskh b&im ﬁﬁbidgg'fﬁ% ﬁfew ?&i}g?gftéﬁg&l% a signal

transmtting the 1Taser beam havi
recording surface of a first disc;

the first collimating means and the second objective lens have a second
magniﬁcgtion 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 light receiving and emitting elemeﬁt 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 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 | aserr beam having the third
wavel ength transmtted through the second collimating
nmeans; and 59 a second objective lens that transmts

e deesh 95 kRl e°°@smpﬁ%vﬁx?£aqmng lightemjtting

e orde.r eproducer accor to cl ai m18,
%eg;n Wemle@tg andha light stceiving unit that

col I [ rratl ng means have a first magnification for
reasives dheyietiynirgdaten beamtiving b diied wWagelbh tﬁtanﬂ’i‘éﬂ'éc%éﬁjpthe

and reflected by the optical disc tot ['1 ght
optieéfdeigst ng unit of the first light receiving and

emtting elenment; the second objective |ens and the

fir . I ng_ne have .a cond magni fi cation
for%&ﬁ@%ﬁ%?ﬁ%ﬂﬁﬁ’gM&aﬁ eamdayingthe firs
vel nd reflected by the optlcal disc to the
Wa%aﬁtﬁ.ﬂgé&eﬁmg beamchaying the se¢anstwavedgrgth;ecei vi ng and
emtting elenment and the first objective |lens and the

s ec serbndabollimatirigmeaeaios traayRirtng ﬂie']&erﬁ&%
for converging the | aser beam having the hfa{éfn@tthé’ﬂurd
wavsdergiigngt h and reflected by the optical disc to the
i ght receiving unit of the second |ight receiving

and An aqptical pickup device
cond ﬁi%lto%&gvg At trafiSinith the Jacer beam having the first

. wavelength transmiited through the first collimating means or the laser beam having

the third wavelength transmitted through the second collimating means; and
2 second objective lens that transmits the laser beam having the second
wavelength lransmltted 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 Iaser 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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afirst light emtting unit that emts a | aser beam
having a first wavel ength 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 transmts the | aser beam
having the first 60 wavel ength and the | aser beam
.havi pg the second wavel ength; a second collimating
emitgpgelesentiand transmits the | aser beam having the third
wavel ength; a first objective lens that transmts the
| adbe fikst ohjdetive legs tihé tifd sesond vellimating ieahs haser thiad
through the first collimating section or the |aser

magﬁiﬁ%&ﬂiorhﬁ)ticﬁﬁvér?ﬁlgttﬁé (fdeMBesph Hﬁ‘\ﬁh% thd ARV Ve Ay gh

t he second col l'i mati ng section; and a second Jectgve
' t . [ {
relle(E0 By AHEbpAGF ARENS Fredlbhe KB Hne AT MeRleld echiRbpa

..section. 21. A recorder and/or reproducer conprising:

emitiing eleqient.; ght enitting unit that enits a | aser beam
having a first wavel ength and a | aser beam having a

14.  scbwrmptisalpickumydévicaaccerding to tlghn 13rmir {18 wherein thetfirst

emits a |laser beamhaving a third wavelength; a first

wavelength] thetsecghdseatdl@ipth had the thitd Wdvelenbth Are Yifferegam
having the first wavelength and the | aser beam havi ng

wavele[iéns BOANEHVR-H B 8 sggﬁlwa&e@édgﬁf@gd i gt on

transmts the |aser beam havin
wavel. eﬂ)%t h; .
wavelength 'is’longer than the laser beam having the first wavelength, and the other

is the Jaser 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 Jaser beam having the third wavelength is a laser beam having a
wavelength of 785 nm band.
1. 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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a first objective lens that transmts the | aser beam
having the first wavelength transmtted through the
first collimting section or the | aser beam having
the third wavel ength transmtted through the second
collimating section; and a second objective |ens that
transmts the | aser beam having the second 61

wavel ength transmtted through the first collimting
secthiedaser befin havingphd dhird wairelangtidie\ulaser beamrtiasinps  a
first light receiving and emtting elenent having a

waveldngth of W3tnBBhAd. Ng unit that emts a |aser beam
having a first wavel ength and a | aser beam having a

sec o . .ight.recej vi unjt  that .
177 ec%%@mlcfﬁggg%ﬁ ccﬁg@g Pcb%‘%‘? aqﬁﬂ%tmstrﬁﬁetoflgfg@erem
el th and refl ected by the optical disc and the
the st BE seeond wollimating mews srrcollivaiaslenses. a second
light receiving and emitting el enent having a second

18. | i ghtrecomilertandfpr reproduden@bmpnising: a | aser beam having a
third wavel ength and a |ight receiving unit that

r ecefirsehghitheceieihp and Bﬂiitﬁﬁ% elenk@ AuviAY iariﬂstfjlifgél(t: Eﬂgﬁlﬂg unjt

wavel ength and reflected by the optTcal

' i KAk ] 44S I r beam
that &hgj\% %gl%%ﬂhe et é)%‘%/%%aﬁé{eﬂ%%dt%légq%gggﬁ%g% HIEePRY
the secqnd. wavel ength;. a second col li,mating sectiagn
wav el R A iatR EEer At e el G66oies G Hepin R lnsebanen having the
wavel ength; a first objective lens that transmts the
first wavelengsh and meflectes bhen ppiieal disgeand|thetastr beannbaving dee
through the first collimating section or the |aser

secoribwaveltigpth,ng the third wavel ength transmtted through
the second col limating section; and

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;
secdnd 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
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a second objective lens that transmts the | aser beam
havi ng the second wavelength transmtted through the
first collimting section. 23. A recorder and/or
reproducer conprising: 62 a first light receiving and
emtting element having a first light emtting unit
that emts a | aser beam having a first wavel ength and
a |l aser beam having a second wavelength, and a |ight

receiving unit that receives the returning | aser beam
y an

havi_n t first wayelength and reflected b

opt iat%f:%‘ré'&le%"& IF%t\{'ﬁ%%“éIiSﬂH@éhﬁ Iaser brpm having dhosetond

wavel engt h; a second light receiving and emtting
waalength transmitted throngh dredfitst obllineating tnhad@s. UNi t t hat

emts a |laser beam having a third wavel ength, and a

19.1 i gmrdggfg}# ﬁ%%’?fn*ﬁﬁdg‘:?ﬁ?ﬁcgﬁﬁggﬁ %?Ega‘%ﬁ%é@? : oot ed

| aser

b . isc:..a fast collinmating section that
Y LB AR 1O e HRS ool it Rk have AR gt

and the | aser beam having the second wavel ength; a
mﬂé’é@‘&ﬁ?&ﬂéjﬂ FOLYEESPE ﬂ@ééﬁqrgﬁamﬂwmtha finstveavietomgittnand

beam having the third wavelength; a first objective

reflactadkby thetopticaldisd toghe light reseivingannt dTaké fgst1#afs fdcbiting and
wavel ength transmtted through the first colllimatin

emittinglelegner®’ the | aser beam having the third wavel ength
transm tted through the second collimating section;

. Ob] [ I hat. tr, ' he |
poan® s RS RRVE s i 158G llimatine abesms bvan sencadgh

t
t first collimatini; section. 63
ma cation for converging the laser beam having the second wavelength and

reflected by the optical disc to the light reﬁeiving 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
rgﬂected by the optical‘ disc to the light receiving unit of the second light receiving
and emitting element.
- 20, An optical pickup device 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 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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Optical Pickup Device. Recorder And/ Or Reproducer
ABSTRACT OF THE DI SCLOSURE The present invention
provi des an optical pickup device which realizes an
opti cal system having an optical magnification
suitable for each disc format between three optica
discs and a light emtting neans for emtting a |aser
beam having a wavel ength corresponding to each disc
in the optical systemof the optical pickup for

i [or. repyroduci.ng an [ nformtjon signal to
wa?ﬁl%ﬂ%tgtaﬂgéﬁ@ %F%c%%%%b@%eﬁ?’@?ﬁ&lqlﬁ@ nunber of
conponents from being increased to sinplify the
conpd§Faond codimating seetive that Sypsmoity theHesarbeamriemving the shird
the length of an optical path from being | engthened,

wavdlengtlt i cal pickup from being increased in size. The
opti cal pickup device has a first light emtting unit

for £kt bt RAASL M first. el.ength
and a Iasejrw%g%irﬁﬂﬁgiﬁtng a gg@gggsﬂwwgiﬁggcond
' em t.ti unit for emtting a | aser beam having
wavelih w5iRniied Phrbhieh therfirsC oot aection grahe e boarm
frapnsmtting the | aser beam having the first
ha ¢ tigh wavelength dransmistedisbrowghtthe sevond eellseatinptsection; and
wavel ength, a second col limator lens for transmtting
t he alsesand objeative Tens that trisniity the 10RY BEAA %bﬁg 3hd $dcdhd
objective lens for transmtting the | aser gam avi ng
‘wavelef i&a&knﬂﬁ%ﬁﬂh‘f %Hitp Wﬁg@g}w ugh the first
colTimating ens&% %e aser eﬁ%@ﬁhg the third
wavel h transmtted through the second collimator
2L ,‘g‘%ﬁ%"fe?ﬂg&aﬁwweé&?mp@s%s for transnmitting the
| aser beam having the second wavel ength transmtted
t hrddighlightenifting unjbibat emits e ldsenbearfrihgving a first wavelength

and a 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
wavelength and the laser beam having the second wavelength;

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

 afirst objoctive lens that transmits the Jaser beany having the first

wavelength transmitted throngh the first collimating section or the laser beam
baving the third wavele_ngth transmitted through the second collimating section; and

a second objective lens that transmits the laser beam having the second
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wavelength transmitted through the first collimating section.
22.  An optical pickup device comprising:

a first light receiving and emitting element having a first light emitting unit
that emits a Jaser 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;

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;

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

a second collimating section that transinits the Jaser 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 objective: 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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a first light 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 Iasei' beam having
the first wavvelength 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 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 transmits 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 thrbugh the second collimating section; and

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

- wavelength transmitted through the first collimating section.
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