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
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1. Field of the Invention

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



coupling lens in one package, corresponding to the
formats of the respective optical discs. The |aser
element for CDis formed with a | aser diode for
emtting a | aser beam having a wavel ength of 780 nm
and a coupling lens in one package. The collimator
| ens parallelizes the | aser beans emtted fromthe
respective |aser elenments. The objective |ens
converges the respective | aser beans to the signa
j r : ical disc, Th [ .
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i nformation recordi ng and/ or reproducing including
elementh. BDhe objectivsleds centergds therespectivedsdr bea@t tihe signal
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required. Furthernore, a |lens system having a :

beamgghiwa wavelengthoand a coupling lens. In this manner, forward path

magnifications of the CD light and the DVD light are optimized independently,
comresponding 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




convergi ng the optical spot on the signal recording
surface of each optical disc in an optical coupling
efficiency sufficient to record and/ or reproduce the
optical spot is required. Here, it is assuned that
the | aser beamemtted fromthe light emtting neans
for emtting a | aser beam havi ng three wavel ength
bands is incident on the optical disc by using a
single optical path common for three wavel engths Iike
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includes a | ens 144, and a hol ogram el enent 145 for
respestivaeptioabdiacs pHEhérefore, st thé i bpticA) 85@EAYi§ Bomposed by using
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 greup

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 these wavelengths. The objective lens 143

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



according to the nunerical aperture and the difference
of the thickness of cover |ayers of the optical discs
in response to the |aser beans of the respective
wavel engths. Also, this collimtor |ens group 142 and
t he objective lens 143 have magnifications (for
exanple, ten folds) capable of form ng an optical spot
of optical intensity sufficient to record and
reproduce the | aser beam havi ng a wavel ength of 405
urBiekd ' : ' u - O . it
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havi ng a wavel ength of 405 nm since the aperture is
accpiding todthe sumericatepertute anddhe differerfce@f &lte thickriess Glkdvyr a
di aphragm (not shown) provided on the objective |ens
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B en.an infqrmation signal is recorded with a .
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.. using this optical system the aperture is [imted to
InteRsity siffinient darecopdandireproduce tSlasér lienm iWingpy wavelength of
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.~ DVD. 4. \\hen the informatiaon signal is recorded with
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. by using this optical system the aperture is limted
sincg the aperire is Gmited to 2 numerical aperture of 0.85 of the BD by a
diaphragm (not shown) provided on the objective lens 143 or an acuator. 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.



aperture of 0.52 of the CD by a di aphragm (not shown)
provi ded on the objective |ens 143 or the actuator.
Fromthis, the an effective angle of the | aser beam
incident on the collimtor |ens group 142 becones 6.1
, and the lum nous flux of the range is converged to
the signal recording surface of the CD. Here, when an
opti cal system having a magnification of 10 folds is
assunmed, an effective angle of the | aser beam for

WSl s okt 195580 by W et o

signal of the BD I
far .to..1 based on the presen .
780 ﬁ%ﬂ’&:ﬁ by Sf@r‘&é ﬁ’@E@q SYRiEH %#'oaasaﬂam gdﬂf@%ﬁﬁosa Hpaerical
the |aser beamis converged to the BD at
apgriue of e ofithe GRYrea diaphragng (@it siswn)providedion theobjective
since there are many exanples in which the effective

lenai¢B er die 4dneatbras Froahiv) the@n cHestvé Ash1s BEHIUAR: bbimOf
i ght necessary to record the signal of the DVD is

inc [ - ord . t.he
ARBECR o' dRAOR s B 72 Bebonied 60 ¢ fnd the Yooty f
thi ci dent at &%Pe ffective gle of 7. 5. To detect the
e 15 GRRHHE Pﬁﬁ%?l g fetace pEe GR. angl e of
about 1.7 folds is required. There are nmany exanples
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required in the case of the _
hand, since there are many examples in which the effective angle of the laser beam

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

generally designed to be about 11.5° to 14.5°, the quantity of light is insufficient
with the laser beam incident at the effective angle 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. .




DVD, and the power of about 3.7 folds is required in
the case of the CD. Generally, if the recording speed
differs four times, the recording power necessary on
the signal recording surface requires tw ce the
recording power (2 tinmes fester and 8 tines faster, 4
times faster and 16 tines faster, or the |ike).
Therefore, in the case of the above-nentioned fixed

magni.ficati op,. even if the laser, diode haying the sane
opt i c%en &1&%@‘?&?‘? Qfé%?tt%‘?‘ﬁ‘é’e?%%l&ﬂ%l?cﬁﬁ’eg ByieEgsof necessary
realize only about 1/4 in the case of the DVD and
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three lens systens to realize the optimum
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opti cal systemand a size reduction of the pickup
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El ectroni cs, pages 24-25, June 7, 2004. SUMVARY OF

and bizlyl AWGENT/L O Hhielvask ethe €Rf the present invention
provi de an optical pickup device which 6 realizes an
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magnitications corresponding to the respective 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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optical pickup for recording and/or reproducing an
information signal to the optical discs and which
prevents the nunber of conponents from being increased
to. sinplify the conposition of the optical system
thereby preventing the length of an optical path from
bei ng | engt hened, the optical pickup from being
increased in size. According to a first aspect of the
resent _j.nyention, there is. provid an optical )
reaEFeékfb‘bO ticH SYSIERPRYIRE 3. onfi { Pagnificatign swiatls 3@ GaRhy disc
for emtting a | aser beam having a first wavel ength
format betwegn dhrep entical isaspnd & biglinemiting: meags fior emiséag adaser
light emtting unit for emtting a | aser beam having a
beaph haingavwieheghh carréspoading ¢olehthrdist g tieapical @ystem of the
transmtting the | aser beam having the first

optival/ gicRng fdt retorting addﬁﬁ'%}i)ﬂ@ﬁﬁ'éﬁl@@ﬂ i@ §gR o the optical

wavel engt h; a second collimting neans for

r ol : . _
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‘- ser beam havjng the first wayel ength transmtte
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having_.the third wavel ength transmtted through the
opHigE R rem hemglengigensda the optigel piclawdisom bebigdeeresssdlie pige.
for transmtting the |aser beam having the second
wavdcerding to raafisstiaspeat pft the fresest imantiomathiersy ismprovided an
According to a second aspect of the invention, there
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a first light emtting unit for emtting a | aser beam
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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




wavel engt h; a second collimting neans for

transmtting the | aser beam having the third

wavel ength; a first objective lens for transmtting

the | aser beam having the first wavel ength

transmtted through the first collimting nmeans or the

| aser beam having the third wavel ength transmtted

t hrough the second collimting neans, and a second
1 obj ective | ens for tr?nsqgtting he | aser beam havi ng
aSPh ReAL BARE ATy RYFlengrs Aserend light eruttmgrugyt for emitting a

collimating means. According to a third aspect of the
lasembesm haying e phirdwavelpnatiyi et eollimpting aleanpfor tapsmisting the

conprising: a first light emtting unit for emtting a
laskia beambeanmd dé st wabélesdth vav teelgébeda Iavims e hesmnd

havi ng a second wavel ength; a first light receiving
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receiving the returning |aser beamhaving the first
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emtting el ement having a light receiving unit for
havie the\ipd wayength trapsnyiged th sachnad colijmating nisians] and a
wavel ength; a first collimating nmeans for transmtting
secohé objasteve lorafor tmausmitindheflases beanmawahg gt second waeelength
| aser beam havi ng the second wavel ength; a second

traig@dittingahé fight coliaAsing @leahg ansm tting the | aser beam
having the third wavel ength; a first objective |I|ens
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nmeans; an(Iw_Il a second objective lens for transmtting .
a fish, vavglepgt and 2 laser beam having a second wavelength; a first light

recetving and emitting element having a light receiving unit for receiving 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



beam havi ng the second wavel ength transmtted through
the first collimting nmeans. According to a fourth
aspect of the present invention, there is provided a
recorder and/or reproducer conprising: a first |ight
receiving and emtting element having a first |ight
emtting unit that emts a | aser beam having a first
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wavel ength, and a light receiving unit that receives
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unit that emts a |aser beamhaving a third
waverenging o adenrthhaspegfiaf theteresapt yention. tharais prevded es
the returning | aser beam having, the third wavel ength
a reerderedridéot regrdoycerneonypisimgal a dirsiclighti resdiviag | anid nenbiitings element
means for transmtting the |aser beam having the

* having atfirselight emgiting and thds @ndi® Selasd GREMMAN iRt iR wioelRAsth and a

wavel engt h; second 'collimti ng nmeans for

lasér%ﬁl%rﬁaﬂﬂg@setcbﬁd Was@endis amahay Qeéehﬁ%%ﬁﬁﬁ that recewes returning

wavel ength; a first ob°ect|ve I ens t transmt
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that transmts the | aser beam having the second

. ha%% sesApd Hehtemitmerungdhatieryisglasas beam heving @ghird wavelaagth, and

means. According to a fifth aspect of the present

. alightwreeriviog unit ttieat eedesves thow rotierdingriasen heam diavimge theghité wiavelength

conprising: a first light emtting unit that emts a
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havi ng a second wavel ength; 9 a second light emtting
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wavel engt h; a

-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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first collimating section that transmts the | aser
beam having the first wavel ength and the | aser beam
havi ng the second wavel ength; a second collinating
section that transmts the |aser beam having the
third wavel ength; a first objective |ens that
transmts the | aser beam having the first wavel ength
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engt h; asec h mﬂ emttln unm that emts a
Colrglgep 8 SESHAMAY Iﬂ?f’g 0% BedTE d gavelength transmitted
collimating section that transn1ts the | aser beam
thropgly the sespadrgollzpating seridonand amgeaond abjestive lops dat iransmigs
the second wavel ength; a second collimating section
thet Jnser beamshaing tthe seasrt winelamgHn\iangmitied through the first
wavel ength; a first objective lens that transmts the
aﬂﬁm@ﬁmgh@ﬁnm.having the first wavel ength transmtted
through the first collimating section or the |aser

beam Aawrdﬁgtt@ @ sixfh aspevirirehep@idnt ivanaem, thad 1§15}69MGH‘
the second col limating sectlon and a second

L a rQRk &S dnfor de xiﬂgfb'iﬂu%laé%rﬁﬁ 5ﬁr§tn§rhlt %ﬁﬁﬁlngqﬁﬁ@eﬁﬁy el%?(s a laser

the second vel engt tra smtted’throug

|} mat f
beaﬁﬂﬁav'ﬂ‘,g‘;‘asﬁ PR nd € bRyt 4 AR et °
devi ce co rising a first Iight receiving and
a S@?ﬁ io CONEHRAERNTH Hhaf ﬁgﬂtSaa laserskeam HAving i hindnyavekength; a first

that emts a | aser beam having a first wavel ength and
collgnatageqecnon 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 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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9a beam having a second wavel ength and a |ight
receiving unit that receives the returning |aser beam
having the first wavel ength and refl ected by the
optical disc and the | aser beam having the second
wavel engt h; a second |ight receiving and emtting
elenent having a second light emtting unit that
- teaintitving asesnddeavaldiam A AidHidSivigy ehiemat Rcave théreturning
light receiving unit that receives the returning |aser
IRRABLAR 0ot fiE Ll getedaby t

Pt B8 it LA ERP ool B Gk Y ahd e taser

optical dis¢c; Irst co I ng se
th

ts . the |aser beam having,the first wavel eng;

Rt oot 8 SavaGRRl: AriscddL R sestBinhand omiting clement
,second collimting section that transmts the | aser

hauing aisecanddighh emitiing nifthateraiiga faserbepmy havingobihirdtwarelength and
lens that transmts the | aser beam having the first
aight resaiying unittheintertivcs the metonghg laker Heanshavig therthird Rgvelength
section or the | aser beam having the third wavel ength
and sefhwtcdttgdht bpticid ldische fisse eoithatiak skl that 18RSIt e laser beam
and a second objective lens that transmts the |aser

hBaas s eat e 3IE SR the 1R heAH th%g%l%?ﬁ? %@é:tobg %&Ql@ﬁ%@?ﬁ second

the first collimating section.

: ent. ntion, there is _provided
c§1EREhe Reoroiul GRS B ABim PR L AR abignedt a firs
ecei vj ng nd emitti el ement_having a first |ight _
ORIRFHYS LF& gt transits oS¢ lasen Bamehavyeg e Sist riavelengfly transmitted

wavel ength and a | aser beam having a second
theghirst calimaiingi spetion ex gheilangr beam havinag thee théidvwavelength
the returning |l aser beam having the first wavel ength
trausthitted terotghdtheysecamd opllin@itihg decionanddt Beset@fEbbBER® lens that
havi ng the second wavel ength; a second |i ght

trérafHs ihe daseP he Sl fkvidld i KB v&h%tgggt%agaﬁﬁﬁﬁé’d 'tli:ﬁlﬁ‘él}j the first

emtting unit that emts a laser _ aving a f
cd'lﬁz‘ﬁ%ﬁ gih n.and a light receiving unit that receives
t he I?ff °

‘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



returning. |aser beam having the third wavel ength and
reflected by the optical disc; 9b a first collinmating
section that transmts the | aser beam having the first
wavel ength and the | aser beam having the second

wavel engt h; a second collimting section that
transmts the | aser beam having the third wavel engt h;

a fiastfcollBhatiabisecion\Bat tRASM {tHRE 1askf BRShdving e fré VeEeﬁ@m
having the first wavel ength transmtted through the

and | ' ' ' IS .havi n
au tehger BEPR LT ¥, REGR BBy bndlis S5 ot RRLAE KBl
i pating.sectjon; and.a second objective . lens that

wafiils, e o R blhe S ARSI e S feebissiv lepythat
transm tted_through the first collimting section.

trangmts, fe dgsor beanday g, he dpst wavelengti trgnsraified dhreongh e first
recorder and/or reproducer, the optical path having

- colaprating reeotiqn of itbaitlasenbepm himeng ithe tthird waveldnisthd transeitted

beans emtted corresponding to the three optical

threlighctbe seatndgcotlithftegestictibmyr 4t £ s&did RBjcaveRGs thyt thipkids
the two light emitting units and the collimtor |enses

theaRdert WearPLhRGES Vifie ! %&8&&-\)@,@&%{@?& gcgaglrsrrsn'iljg@ ?!%Ighﬁl?l the first

pat hs corresponding to the

- ] wavel engt hs can be commonly used, and the
COI%%??%%$éC§§%'t em having the optical nmagnifications

it ' i.cal. di f t
e | AP URAL OB VPRSP s
theeptichi 5&htﬁﬁdﬂ%3§ﬁﬁmﬁﬁﬁﬂiagﬁi‘ﬁ'cﬁl%ﬁsht% the faﬂghﬁsthirg laser beams
corresponding to the respective optical discs an fha
emitegeeiespenda! ioahe tites option HRes havihd HIRGE f8nitd 8an be formed

maxi m zing of the optical path of the pickup optical
by vsing ¢ tWBRIEHE eDESORIURTt @hd Gfe CHHEMDBAVIMNSSid tGo dbjédive lenses.

vi ew show n? an ogti cal system havi nlg one | aser di ode
Theggtpranthe opfical 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 emitting 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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obj ective lens corresponding to three formats; FIG 2
is a structural view showi ng an optical systemof an
opti cal pickup device according to the present
invention; 9¢c FIG 3 is a structural view show ng

anot her exanpl e of the optical systemof the optica
pi ckup device according to the present invention; FIG
4 is a structural view showi ng anot her optical system
of the optical pickup device according to the present

i nv i Qn. . LG ' Vi ew show ng._an .e di ment _ of

t he 105 38 2 St Vool sl 35l Frstiploioh i Sikah fystem of

i nventi.qn; FIG 6 is a view show ng another enbodi ment
theé’PuFﬂd”&BtH deyicapceriding tothe presgatiovention;t o t he present
inventi on; FIG 7 is a perspective view show ng a

| as &Geduph strpcthiabvie® showing unothetidptical syaverh b Md Whtical
anot her exanpl e of the optical systemof” the optical

picmp&&ﬁc@@&%ngg&m@%%gﬁ{ﬁvgﬁﬁoﬂjresent i nvention; and .

FI'G 9 is a structu vi'ew shoWwi ng still another

exa e e ti.cal system of .the optjcal pickup

o TR 3 8o VS i . o pbBEERRR of b prtisal Bickeirdsven

: SCRI PTI ON OF THE PREFERRED EMBODI MENTS The optica
acc&ﬁqu;g

the presentiaventionhg to the present invention will
be described in detail with reference to the

ac cBHpatnisiangievwrshoivigsanofier eib dtnentR ki Bpfa ipickup deFice

a pickup device for recording and reproduci ng-an

B O s oD o ot 26t ob | east o
FIG. 7 is a perspective view showing a laser coupler;
HIG. 8 is a structural view showing another example of the optical system of
the optical pickup device according to the present inventi'on; and
FIG. 9 is a structural view showing still another example of the optical

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

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



three types of optical magnifications optinmmfor at

| east three types of disc formats by an optica
system 3 conprising two |aser beamenitting units for
emtting three to types of wavel ength | asers
corresponding to the formats of the respective optica
discs 2 and two collimator | enses provided
corresponding to the respective laser beamemtting

units, and two objective |enses on which to the |aser
| enses i s

- ' h..t hes [limatqr .
typRERHal AN WEhs CobleRDEIE Y Ge FomathBF Shomesanciine optienl
di ds:%i ce 1lc rises: as shown in FIG 2, a 24avel ength

SE5 816 1Y tardenseppravides correspendihg tortheaespegtise laser
wavel ength of 405 nm corresponding to the BD and a

beaxmensitting anitd) and tgo abjestive lepses bn FhidaS thé Iﬁser beam,.
corresponding to the DVD, a 1 -wavel ength [aser di ode

transiifted thestighth, h@s ' a wavel ength of
780 nm corg‘rhes%%n‘%l ng @glﬁﬁe 3 lg&%fi rst collimator
| en . OF nveyst, t he | aser beamemtted fromthe
2 wauEPRG sFUPUCLH! B sutcapieinin s o5 bemprsheckhown in
divergent angl e by each wavel ength; a second

FIG;d 4 Pravslengtivisser sioda 10 fmemittingn laber Bearchaviggm
emtted fromthe 1 -wavelength |aser diode 11 into a

wavpleagtht afi465mml cditespondiiig 0 BD and 4 T5ér mmpgaer 15
e

for transmtting the ['aser beam having a wav ngt h

- wavelenghOHH0 3RS céﬁ%épﬁ%ﬂjgggo ;tl%gD:\gz;Za; I-ng%ﬁigﬂgaqvﬂqge%ﬁode 11 for

wavel engt h of 40

el 818 g hay e A ouslerast ot 380 repiomaspending cofhe @z

itter 16 _for raising the | aser beam having the

. S
first dens b4 foreenyenting ghe laserdmainramitttidteors thé BavAibngth

transmtting the | aser beam having the wavel ength of

laserﬁ?nmiela\l/ﬂ)r ?:?igfﬁetﬁﬁneﬁﬁ?gﬁgﬁﬁﬂdﬂ@b b BachBN Y AEHH: PlechiY
collimator lens 13 for converting the laser beam emitted from the 1-wavelength
laser diode 11 into a predetermined divergent angle; a first beam splitter 15 for
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



rising the | aser beam having the wavel ength of 660 nm
and the laser light having the wavelength of 780 nm

to the optical disc 2 side; a first objective | ens 18
for 11 converging the [ aser beam having the wavel ength

of 405 umto the signal recording surface of the
optical disc 2; a second objective lens 19 for
converging the |Iaser beam having the wavel ength of

660 nm and the | aser beam having the wavel ength of
t he optical_

Th hel [ i NQ.. S e of
con? Bibg thellisck a1 e hESA B3 40Binin o theciorl recoraing
i ng.d r beamfr the optical disc 2; and a
surfsSb U oo e 23 (econd Bbjesiive lons A8 fomeamvacging e laser
returning | aser beamto the photodetector 23 side. The
beam haying thegvavelengéhr ofi6G0pmEmddhe lser e RavifE HEORNQ LAt

| aser chips as a |aser beamemtting unit at an

of 780t urthe fenaPbieRbAling SR eSS IAYRNE SIS pibIcerRRE 23

package. The | aser beam having t

fi 3 the:BD is enitted fromone | |
or StediRig 63 RARGhAICIohE e 0 b5 oRfea] e 2p potacization
660 nm corresponding to the DVD is

bm‘ﬁ%ﬁ@% E’B ﬁ‘%ifﬁ@ng iheereturing lasey beamntto thiéphotbdaectoP 23 Bide.

emtted fromthe 2-wavel ength | aser diode 10 is

Thgedrvayelengtd Insar shiodectl) ontano fwh SERicHAIRIGV IS LM as

i nc
the optical path, .and the beam of the effective ang

a lasceibegm ewitingunil at 8 BRERIBEhE0s h&oﬂﬂfssgw%% in

the first collimator lens 1

i b 15. The 1-wavel ength | aser diode 11
one pickhde. > B AR TRl TV ing BF Warsnetr A Cham nmetpomding fo

the %nh@% i‘ljon ; néltélﬁgtr;ﬁ ?lgiet, ggftlﬁg%lfsénbe;; gﬁvlﬁgz%b ?v;:g
fiomt eaespon tﬁe ispsitted R the it entittig unit. The
laser 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
sepond 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
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second collimator lens 13 provided on the optica
path, and the light of the predeterm ned effective
angle range is collimated by the second colli mator
lens 13 12 and emtted to the first beamsplitter 15.
The first beamsplitter 15 has a wavel ength isol ati on
characteristics, transmts the |aser beam having the
wavel ength of 780 nm and reflects he |laser beam

havi ng the wavel ength of 405 nmor the |aser beam
| the opti cal

avi:ng, vel ength of ._660 nm Thus,
antsifg en‘@%‘c‘jﬁﬁ%ﬁﬂ%? t I optical path of the Iaser
beans, havi ng the _wavel ength of 405 nm the | aser beam
havi hbe firsé bopmeplitien 15 lufs a waelength isolatiomsehardotaristics,
havi ng the wavel ength of 780 nm On the optical path
tran$mitéithellasee bednn davingahe Wely ERAGTON0iAY aridENESS BE 138
e ari zation

the first beamsplitter 15 iS arrang a po
besf & lg ' RNLNG daser beam
i nci de tm%%?ﬁléﬂ%ﬁot%?g{@gﬁgp}eg%ef é@%@ hggg%rthsg@veﬁngm of
er .-t he, second beam splitter 16 and the risin
660 i o This, thooplical Sysici,b sommonty viss theoptical path afitee laser
| aser _beam havi ng the wavel ength of 405 nmrefl ected
beagps haying thesvavislength ef#0% nmy thtdasepbedrn hapigaht waveRngth of

side, introduces the |aser beamto the first objective

.660 mn&nﬂ&hehs&ﬂ&fﬂ@ﬁﬁgﬂﬁ&ﬁ@&é}&ﬂﬁﬂ&#ggh beam from t he

optical disc 2 to the polarization amsplitter 24

sid i 6t mts the | aser

peanho CRCAAh OORBIARL b trafHnirch Bk o pelesirc ethe
' m.gplitter ;15 and the | aser_beam havi ng the

first BAoh A1 S35 anityiter s noleation beamopliBag Bt Whichankas fhe
beam splitter 15 to the rising mrror 17, and

returyigg daser beann incidant on itrephatodstedier®s tothd @sscABedMter! i

rising mrror 17 to the polarization beam sputter” 24
secasiddeam splitter 16 and the rising mirror 17. The second beam splitter 16

Jrusk

raises the laser beam ﬁairing the wavelength of 405 nm reflected on the first beam
splitter 15 to the optical disc 2 side, introduces the laser beam to the first objective
lens 18, and reflects the returning laser beam from the optical disc 2 to the |
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 .



The rising mrror 17 raises the |aser beam having the
wavel ength of 660 nm transmtted through the second
beam splitter 16 and the | aser beam having the 13 .

wavel ength of 780 rimto the optical disc 2 side,

i ntroduces the | aser beans to the second objective
lens 19, and reflects the returning | aser beam from
the optical disc 2 to the polarization beamsplitter

24 side. The first objective lens 18 is set to a
er _beam havi ng

[ C perture Wt ich. the |as
e B 78EER b T o . Sid, Tyrotuecs e Gaver basame (0 the
splitter 16 can forman optical spot on the signal
seqoad ebiictiye tamsflQcandreflents thetdtumingliaser b2abyfirbei the optical disc
provided with an aperture Iimting neans such as a
ZWMMBQM@Hﬁeﬂﬂﬁd&ThG second objective | ens
19 is set to a nuirerical aperture with which the | aser
beariaaysiohi nath, of 660 .am rai sed h
rising m ?@H%ﬁ%ifﬁepﬁ’sﬁmﬁeﬁaﬂmﬁﬁﬁl the laser
_ wayel.engt h of 780, n n forman optical spot on the
bealfifigvips e wayelrnesh ot A5 am gisod e the seasas henxsplity 16 ban
di aphragm 21 and an aperture linmiting neans (not

form|senapticak spot du thevignal ecandingtsusface efe btical disc 2 by being
1/ 4-wavel ength pl ates 22a, 22b for changing the

provided witadn fRriafe ieilA®8ins KRR b D%th?éd% 20 the like.

pol ari zati on beaminto a circular ,
beam splitter 16 and

' en.the secon
o G A Lo 1 BB o i SERH spdiwsnvath which e fgex
Lrror 17 and the second objective |ens 19. The
banﬁth Fgﬁﬁ%kmﬁﬁiﬂ raisebby thermising nitrer 17 and the laser
pol ari zation direction of the |aser beamat 90 in the

bearp faviag the wanelength afty80
puNeleagi ek GAMFdRL h S5 SRR B St

t hereby preventing the interference of

recoggltl% fgmglcgrogg%éi?@ﬁaggtﬁe ?h v the 'cﬁai)%iaé?ﬁ 3185 ahggeftt?rte%ﬁng
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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| aser beam of the return path to the photodetector 23
side by the pol arization beam splitter 24. 14 The
phot odet ector 23 for detecting the returning |aser
beamis fornmed as a |ight receiving el ement conmon
for the three wavel engths. The returning | aser beam
reflected by the polarizati on beam sputter 24 is
incident on a regulating lens 25, and condensed to
the light receiving surface by the regulating | ens 25.

The wat3hé t?éfédtﬁt ecti the
returni Eg tIégtger ggﬁ 0 g p%ﬁ#%%'g#%!:ag%ljrb% falanedasa
. ts . the ] aser i ng e wavel engt hs of
hgﬁi‘gﬁ&a g ggen 0&8@%% e@nBShSt hdhe reterning laser
sput er 15 on the forward path as substantially
by thel pparization\beamssplitter 24is incident omregulanng lens
dlrect|ontothe dlrectlon per pendi cul ar tot e

25§ andreondenseidho thy Bt a and
v %lre q\l}g}ntlty I%ﬁsﬁg

22b, and reflects the en

'LSflttﬁﬁﬁzﬁéb?ﬁ@@Pﬁﬁ%ﬁiﬂwﬁ pgTpe °”dgﬁser cam to

S-pol ari zed

the%gﬁﬂ%%&'gﬁ ﬁs si d ]‘,Setﬁg,g;sSUbSt ant i aII eoraelpgths of 780

ve-mentioned optical pickup deV|ce 1, the | aser

mﬂb r@5tmme ewities] by hetfirof bea@ibsplittee Mistonabie forad path as

2-wavel ength | aser diode 10 is incident on the si gnal

subsintialty Ppoturizeatighg bohver® tIa@gbfl rst(gﬂbeam spli ?#%?I% n

first collimator 'l ens 12,

per RISRE T@ﬁ?‘gé‘??f‘%e%%’ﬂéw&‘?tthe PG Poa e,

efracte first optical path 26 passi ng
and?ﬁ%é%l{h 8r tyo the returning Iaser beam reflected by the second

‘beam splitter 16 and the rising mirror 17 to the photodetector 23 side as a

substantially S-polarized light.

Accotding 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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collimator lens 12 and the first objective lens 18 to

connect the optical spot to the signal recording

surface of the BD. The | aser beam having the

wavel ength of 660 nmemtted fromthe 2-wavel ength

| aser diode 10 is incident on the signal recording 15

surface of the optical disc 2 through the first

collimator lens 12, the first beam sputter 15, the

rising mrror 17 and the second objective |ens 19. The
SuHAGESE the apticad Ac Mkt i Up i

refract ggﬁﬁ\ll?dga?csecon \gg‘?iﬁ%%?g p‘é\'tl #Bﬁggg&gs&lﬁﬁsﬁq%m

' I.}i.mat or | ens and the . second objective |ens
solffedls, Sl ey £ ind e Soconalohiisiivadens Thal The laser boam

recording surface of the DVD. Further, the |aser beam
hayigg thewevelenggh 08 060 gunis sefrasal vina second eptidal patht3¥epassing

1-wavel ength | aser diode 11 is incident on the signal

‘therfastorollimgtos lers dQandf thé bicativél] i
toollimgt beoagiob vé’le%%l.t&c%nﬁl’ﬂfef(ﬁigﬁgl

_ collimator lens 13, the first beamsplitter
spok tSihaGidH jective.lens 19, The
POt SOl ebrdile SFade ) PDAT "Bids iR 4o bodin having the

hrough g third optical _path passing the
waldeAdhoF 150 flrcaiiiied siotn ey £ avelanetlasen diasls Hois iincident on
lens 19 to connect the optical spot to the recording

the sigpalrecordng swetaceof thsraptisplatisd 2 vial thy setdnd caidkiinak lens 13,

. E{;})ems according to the present invention forns the
e carh sphitdy I5a dhexdsio kiiroN Tashibk! i 3

' | aser beans havi ng tlﬁg; wavel eng?%s&g?ﬁﬁ%%ﬁrkélg&lgﬁm
Thedsdr b ' ing.to.the.three optjcal

o DO R thd By SR 3B s sPirociB st Bt phcal
. by, usi.n t.he two | aser diodes and

Paﬂ@é??lﬁﬁﬁ}e%%%@@%w 19,14 0l B8 jseeand abjectivedens Bhos,

the optical system 3 can commonly use the optical

connect the opfical spetei the recordihg strderof thea@ms of t he
respective wavel engths, and the optical system having

optMonerspecificaily, the optical system 3 according to the present invention

forms the optical path having optimum magnifications to the laser beams having the
wavelengths of 405 nm, 660 nm and 780 nm emitted.corresponding to the three
optical discs 2 having different formats of the BD, the DVD and the CD by 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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optical magnifications can be realized for the
respective disc formats between the |aser diode for
emtting the | aser beam havi ng the wavel engt hs
corresponding to the respective optical discs and the
optical discs without increasing the Iength of the 16
optical path of the pickup optical system In the
optical system3, the first, second collimtor |enses
12, 13 and the first, second objective | enses 18, 19
opficd] pathi ot thi Bidkas fal to third optical paths 26
pto 5%'througﬁﬁ%gf?ﬁ&?ﬁgh?gger beans of the respective
wav ass.h the, opti .optica
g ope B Genes Braititn s SGand S TimBior danses ek and the
aviqg tQﬁ .wavel ength of 405 rum passing through the
 ecpridpbipetive lensas 18519 Fonaonstitutiog thenfinst toofhirdaspitical paths 26
) ﬁg nifafaihgghtﬁsrecord the DVD by the | aser beam
0 Ztathrought whichdhe laserdicamsaf (ROfspentive swdvalbrigfisqs
second optical path 27, and hage t he optinun1op$P%§ﬁhe
optifB@R Jptiea maPnik I eam
e R e O e B By B3ne S P e
i heal pat.h . T nifications Min the
waclbigh BPYOS BinBRting ongh e ih pesebpudh 26, have the apfimam
FdFoBl ). _of .the focal length Fcl or Fa of the first or
op fiomieuepordheDVD b tha Iuserchrednt having i wh
FoB71 or Fowl of the first or second objective lens 18
of 666) nu1 passitig throvghahe gicofi Gptiedl Patti T2EnahabBd ofthtfum optical
first optical path 26 through which the |aser "beam

magh@fifionh oA e 106 JBrb e b A e R A8 h 87 78 o

passes becones
L ' of .t econd optical path 27
passt ou%#@%?gﬁrd\/ﬁ@%ggﬁ@eam havi ng t he wavel engt h of-
66Q..nm for, recording the DVD passes becomes M =
Fcl iheo@ﬁgﬂlﬁéﬂ@ nstd in the respeativg waveleagiisardlisplayb By a ratio
(M = Fo/Fomy) of the focal length Fe; or Fe; of the first or second collimator Jens 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
.beoomes Mg = Fcy/Fopy,, the optimum magnification My, of the second optical path
27 through which the laser beam having the wavelength of 660 nm for recording the
DVD passes becomes My, = Fey/Fopp, 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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third opt

havi ng the wavel ength of 780 urn
passes becones Mc = Fc2/FoBl12 In this optical

3, for exanple, as described above,

i cal

when it is

Pat h 28 through which the | aser beam
for recording the CD

system
17

assuned that the optimum forward path magnifications

MB, MD and Mc for the BD,

f ol ds,
bet ween

asSUHERT thidhe

exanpl e of

the DVD and the CD are 10
6 folds and 4 folds fromthe relationship

the effective angle of the |aser side and the

and t he focal

PRARHS e forh el ERiony B, M St B e,

| engt hs of the

BV} AR B 615 BT s, & Toldh g “uibldstontn e refptiomship botwroon

opti mum magni fi cati ons,
thercdfertv angle afthe. lasek Sidoland the hifmbfAfpatire WA
Col | i mat or nbj ective

ook e o o b
andithe focal KaBels it Ay Speondl hiiiveringser 1Bl
OPdglgl{}ﬁP%?Z for consfituting the first optical

Magni fi -

angl e cati ons

there are as shown in th_e
of o Otgghttve

.11 5-14.5

fof densey 12, 13

1cations, there aresshomarigithe fallowing table fir st
gbjective lens 18 is set to 1.5 (10 =15/1.5) so that
[Tablgd] f i r st optical path 26 through which the | aser beam

e descri bed.
kaiing seetor
path 26 is

ength-of 405

nm passes_satisfies the

ey mg—tjre—werv-el

optii MAN MMeffécat! ORIP; 9 IRrpidl-c OB Dpiect

Thé focal |ength Edt ﬂg&fl%g‘a;i  sMegBifi ¢81P%%p@blmﬁve

for consftit %h@ t He catio £

ns f

CD | 052 14-155 about 0.13 4 10 25
DVD | 065 | 11.5-145 | about0.11 6 15 2.5
BD | 085 | 80-100 | about 0.085 10 15 1.5

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 having the wavelength of 405

nm passes satisfies the optimum magnification of 10 folds to record the BD,

The focal length Fc, 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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path 27 through which the [ aser beam

second opti cal
nm for recording the DVD

havi ng t he wavel ength of 660
is 15 fromthe above description,.and since the 18

magni fication in the DVDis set to 6 folds, the focal

| ength FoBJ2 of the second objective |ens 19 becones

15/6 = 2.5. Then, the focal length FOBJ2 of the second
objective lens 19 for constituting the third optical

pat h 28 through which the | aser beam having the

met%@iSﬁdaﬁBﬂ H‘ﬂt@ﬁ)ﬁ%\(}s es c I p P g%rtggﬂge%gqﬁ Jggtzﬁzﬁe Eeclog

fromthe
is set to 4 folds, the focal

Obi%%hégb%ﬁ%ef§é %@ collimator | ens 13 becones

ﬁl = 10. Thus, the optical system 3 conprises the
f i r skheaoffieiforal dngtte Fop 3 of thersscond cﬂgéctidbﬁehs’inor%ﬂé'ﬁmung

havi ng t he wavel ength of 405 nm and the | aser beam

by eom L uar Do kBB hh I8 R B 358 ey o 750

objectlve Iens 19 on mhlc
in.addjtion to the

e ?Se NS 1%5 ﬁé’%‘ 9&? ai’ﬂ e Aesarptien, Puksince the

first OJectlve
f 405 nmis incident. The

%ﬁﬁ%ﬂ%ﬁe it 60 D, fadoel lengsh Fos dithe stamaid ve

angl e of 7 fold of the optical system
o $é%1b¢®mft$f2.5_/’<l4¥)10commn for the three waves in
the collimator Iens and the Obj ective lens in FIG 1

as 'Hnmpﬂ:leh@dcﬂmgg@mg% |cpg]r¥é&8tjg§ﬁé ct that

the focal |engt h of the Obj ect ive

fortgeﬁﬁérlﬁaﬂﬂavfné %‘%lgffl]en thg@@ﬂlﬁln Eg orhsl enses :\vr]ggthe

common
i mator. | ens 13 on which the |aser beam
wavelEty éf 5@@ q? bigetivenlens 19 onivetsich thie'Taser beam -

ha .addition to the f| rst
ving the wavelength of 660 nm is incident in addifion to the first objective lens 18

on which the laser beam having the wavelength of 405 nm is incident. The second
- objective lens 19 has a laser side effective angle of 1.7 fold of the optical system
(magnification of 1/1.7) common for the thrt:e waves in the collimator lens and the
objective lens in FIG. 1 as described above. This is accordijtg 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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collimator lens 12 on which the | aser beam having the
wavel ength of 405 nmand the |aser beam having the
wavel engt h of 660 nm are incident while the second 19
objective lens 19 is conmon for the | aser beam havi ng
t he wavel ength of 660 nm and the | aser beam havi ng

t he wavel ength of 780 nmu. To construct the optinmm
magni fication to record the CD, the second collinator
l'ens 13 and the second objective lens 19 have a | aser

. : - ti cal
b syst e%hg %H: hi sag (lt;Srrrrrtg% lisgfb%ag% ﬂ?ﬂ@é gﬁ@@@e#%tqgso hm
L] d bj ' I '
anf e 08 bPim 0 oS Penelonalh At FIED arh orT pormimciihe agigium
thjs i,;s obtained fromthe fact that the focal |ength

magnification t9 reeord the OB ¢hersscond tallinmtdr 18n613 hhé tHeaeabnd

| ength of the objective I ens becones 1.7 x (1/1.5) =

objectiveflonsity liavern ldsey/sideeffeckivd anglelodd. 5 f@lag g? q&g);{nﬁ?fr Jgﬁtem

optical system3 for constitutTng the
hieRtié £6thm henfirst, seco s
v chkal mat 8? enggs}e%[g‘fa%%ﬁgwé CPHJén?tP’??P?eSS@%q%EObJe"m’e
Legtl ve | enses , 19 having_the optical
lenstRlt i Cas G showe (ioaemamtoation it/ aptand bis mobtained
for constitut iqr;glt he three optical magnifications

froma ghe fagtibatthe foaablength of theeollimatorberoass 10415 <)l 8 aHe focal

bet ween the two | aser diodes 10, 11 and the two

lengtibpEtheiobiectien kns beomdP 17 % I9Y5) & ' -
- lengthening of the optical QZ?E) an@dsﬂj\/im&%ﬁg%{zgﬂésl zel‘7

fold§.ncrease of the pickup optical system Thus, the
opti mum optical magnification in the optical system
i ve. formats is obtained, and the [aser

e HECOnTE RE e apficetemaa fon cmgiving doe st mmieopeical
in_the optinum quantity of the beam on the opti cal
 pathyJ60 28 by the fitst secsmdoe Hmpior fenses RIS, Bidehe #t, second
objective lenseé 18, 19 having the optical magpifications 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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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
FIG .3, a

ro R ERE bt e oD RsTind i Beleouptrvation, and hence

ol.ari zatj.on beam sButter 24 and the regulating | ens
a ?‘:{ﬁeﬁﬂ‘@i@ arealigedens and the beam sputter.
For _exanpl e, the returning | aser beam having the

wav dineidgntallyf in4bis opticataystes 3 deherhe Yetidhidd faser beam is

phot odet ect or 23 and the returnlng | aser beans aV|ng

dettgf/te? Ee phgl?g? Gﬁ%t W 6&2“1&%&?. ca%g)}gﬁ%tﬁ?t s

eV t o whi the present, inventi on
ag’%"F‘ﬂe%ﬁ rﬁ‘i"@ <Hfferh tiemolarizagion beam splitter
M;ng;ﬁlhﬁ glﬂe vvavel en of 405 nmu and the | aser beam
3 ﬂﬂi thegogwmiating fensand thechdanosplittehe For
one 2-wavel ength Iaser di ode, and the | aser beam

example, ithe teterningJaserbehin hai fn:f_?ﬁﬁevm’veﬂﬂﬁ 5qﬁﬁ5n£ﬁ]ﬁén
80 nmare’incident on-the

havi ng t he wavel engt h of

b8 S o

beam haV| ng the wavel en
iwn are enitted from

wa ]F;eg one I@gﬁﬁgﬁlwl entgg}gpoapég%d dhe photpdeteetona@qm

havyi t he veI ength of 405 nmand the |aser beam
hawPride oRE ihe opticebpickupayich & Whidteiho presan he

. one objectlve Iens i s possible.
Invention is applied, not only the case where the laser beam having the wavelength

0f 405 nm and the laser beam having the wavelength of 660 nm are emitted from
the one 2-wavelength laser diode, and the laser beam having the wavelength of 660
nm and the laser beam having the wavelength of 780 nm are incident on the one
objective lens, but also the case where the 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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Specifically, this optical system 30 conprises: as
shown in FIG 4, a 1l-wavelength |aser diode 31 for
emtting a | aser beam having a wavel ength of 405 21
nm corresponding to the BD, a 2-wavel ength | aser di ode
32 for emtting a | aser beam having a wavel ength of
660 nm corresponding to the DVD and a | aser beam
havi ng a wavel ength of 780 nm corresponding to the CD;
a first collimtor lens 33 for converting the |aser

] i ¢'2"Ni -wavel.enat h.l as di ode.31 [nto
nnRERBILERE Yo Loy S TR PRE ol 38 1t Sifiina e

beam em tted from

b | ens 34 for%eﬁonverti&? the | aser _
CURQABINGA KR esiehgth pheel) ney eoaeesponding o thed) ¥Bandraiasarbeam
di vergent angle by each wavel ength; a first beam

hagipg atveavekhigfoof 780ma wotresprgdinpeto the €D;kefRt colBMiale 16833

wavel engt h of 660 nm and the |laser beam havi ng the

forwar eereing e 1k B%Qmé?;ﬁi%? ' 1 m
havi ng ?he- vvae\fel ength o %fggaeﬁﬁﬂg&g{ehgﬁslé%g&o%“ c’£F°a
er Jbeam havi ng. t he vel ength of 660 nm
preBettnfiBa euy ) Bhele F RrA ool 0 Ad dor omvorinEhe lafer
second .beam splitter 36 for raising the |aser beam
b%Wtf@ﬂﬂéﬁx%W@lﬂﬁgﬂr lageyslioda %\211911&0 h@redetemimebdivergent
havi ng the wavel ength of 660 nmto the optical disc 2
angls bipeachdvavelength;tat firsghdanesplitee 350 Ryt the aser beam
wavel ength of 780 nm a rising mrror 37 for raising
havingaht ¥a0E1cASH B0 - nmte t
opti cal diesgmzrB Si dg{fﬂgﬁ@ﬁeﬁ?&gﬁ%@ﬁa@éﬁ@@%ﬁ&g&opﬁo
j- t | aser ,bheam havi ng. th vel engt h of 405
nun SRR G ol Yoer DGR AR A b ot A AOB gem b owuna
ﬁtgfﬁ t he s'% al {)ecordi_ng surface of the optical disc 2
op ?@Eb%dh Eﬁsg*é sape hadpg tteowavelength wé 660 nm arddethe dser beam
beam having the wavel ength of 780 nmto the signal
having dhsrwnvejength bATBO nf; tisecorpt beadh selittef 38 forraising the laser
phot_odet ector 40 -
beam having the wavelength of 405 nm and the Iaser 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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for detecting the returning |aser beamfromthe

optical disc 2, and a polarization beamsplitter 42
for reflecting the returning |aser beamto the

phot odet ector 40 side. 22 Even in this optical system
30, simlarly to the optical system3, the | aser

beans havi ng the wavel ength of 405 nm and the

wavel engt h of 660 nmraised by the second beam
sputter 36 are set to a nunerical aperture which can
for . t t.h ignal recqgrdin uy face
of TRectin BB GpEE 5388t 56 il Bfe onficelvitith futhe s |
) provided on a diaphragm 43 and the

eagg?o&sho

b vipg the weeelength pf 403 gerandthe waxelengthoufi660mnm kaised by
first objective lens 38. Further, an aperture

thelsecond beanueglitter S6 abe s tea dupRHEaAGPertird Whith<an F65Y 'ﬂfégd

i mredi ately before the second objective |ens 39, an

r r}@&ﬁrﬁﬂjégﬁ‘f f: . 7 nm_raised
opt%d)%[f?}%de%%?i ﬂé?ng mrror [ g\égéfh}%o%ﬁﬁi%%lo%lﬁ?z?)y@glape&re
. aper e jch can farmthe . optical __spqt on the

iR ot (B0} 00 Bl on  ciambragn 1 AR e obpcive lems 38
Further, a re%ul ating lens 45 is arranged between the

proped daatediately before ghe finst objectivegen38.r eFunthéman amsiare

. beamand the pol arization beam sputter 42, and the

limitiag unezrns gutteasa diaphrighsd4 Wlesrodided ifodGediAtRibefore the
recei ving surface of the photodetector 40 by this

secorRIsHjedtivedensSIts eader R4 | a for
' convérti nget he’Sé‘lgghri zation olﬁq’%?égge‘%fmééh?ﬁ@bma
a circular polarjzation are

ok ‘ .zation into
raisd 8 e RILP AR PR ool b8 nbimkric anetots hish o form the
.‘?ﬁl itter 36 and the _first objective Iens 38 and
optical spRlon the signal wecorling surdace T theoptidabdise@ond obj ecti ve
| ens 39. _The 1/ 4-vv_ave| e_ngth pl ates 41la, 41b convert
t heFystieara regtlating thns estis atanfedibetwbas il pESaefctor %0/ By
the forward path
detecting the returninig laser beam and the polarization beam splitter 42, and the

returning laser beam is condensed to the light receiving surface of the photodetector
40 by this regulating lens 45.
1/4-wavelength plates 41a, 41b for converting the polarization of the laser

- beam from a linear polarization into a circular polarization are respectively provided
between the second beam splitter 36 and the first objective lens 38 and between the
rising mirror 37 and the second objective lens 39. The 1/4-wavelength plates 41a,
41b convert the polarization direction of the laser beam at 90° in the forward path
and the return path from each other, thereby preventing the laser beam of the

forward path and the laser beam of the return path, both of which passing the same
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and the return path fromeach other, thereby
preventing the | aser beamof the forward path and the
| aser beam of the return path, both of which passing
the sane 23 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

tical loen ket ; i titedf th
OP-\/\/fi\l'[/)glméngt hmfagger di%g?lgﬁr%%g%%gngetﬁ?hg%wﬁu §f @ﬁé?mm
[ f t t di 2.t h th
pathRaR 8 Bt 1P RloiBia8P it polrvrapn besum spiter
the second beamsplitter 36 and the first objective

42'I ens 38. The | aser beam having the wavel ength of 405
refracted via a first optical path 46 passing

nmis
t he Adcouding ¢ thierapttioa] system HBasdehcHibl hbdval thees BEh4e
: | ens 38 to connect the optical spot to thé signal
havirgcthe davalen 6{341)536[]% 5 ~hhe |l aser bea _
havi ng t he \%g{/el engt teéﬁ; frek Hﬁh%%—w%‘é%e?ﬁ%ﬁqs% ode 31 is
o _diode 32 .is incjdent on the signal
incideltbith 8%?84 F23ing Y 8%#!"0%9‘1%3@6 2shrongh thynfixshe
second cqll | or lens 34, the first beamsplitter 35,
coﬂ{magogfé% 35 %%ﬁ@am@éﬁmﬁm sedoad beamtsplittie36 intBthe
| ens 38. The | aser beam having the wavel ength of 660

firstobjective dans 38 e TheHasey i :
s bpam hashgitie dAvLRA amﬁgﬁ? 5 st

passing the second collimtor |ens 34,

re S| éna;?ia\rﬂé?:ﬂor;di ngf gg?gce % ﬁ%%ﬁ%@ﬁ%%ﬂtéﬁg%%&t

“obi j . 780 '

obieyfATeny 98 B APl SRe siottatbeisiznal eeomiing swefsce ofthe
ecording surface of the optical disc 2

_ t signal r
BD. ; Wisgi e faver heagn havis e wanalength of 660 nm emittod from the
2-wavelength laser diode 32 is incident on the signal recording surface of the optical

7

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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lens 34, the first beamsplitter 35, the rising mrror
37 and the second objective lens 39. The | aser beam
havi ng the wavel ength of 780 run is refracted through
athird 24 optical path 48 passing the second
collimator lens 34 and the second objective lens 39
to connect the optical spot to the signal recording
surface of the CD. More particularly, the optical
system 30 fornms optical paths having optinmum

optiegath 43pasei the sé&tﬁldlc%ﬁg;ga i l,enat hs
of 405 rm? 660 rim and 7/ @ﬁ%%aﬁg@%%&ﬁgggﬁﬁgﬂﬂﬁbm
t ical discs havj.ng three different

3908 chiifect e SpyiRlsn0% o e B Liedordins mistisy AfdhoGDL he t wo
| asey, diodes and the collimtor |enses and two
obj e¥oraparieHady, theeptied] sysemadoring optital pathisitasing
system 30, the optical paths corresponding to the

optisway mbgxifisationsito ghe lagertRams tiab g wRIGlRR UDSSRR, AR nm
commonly used, and the optical system having optica

and &0l cdttb® BSrr b?]ﬁfﬂ & Liyg dis .
formats can be ?éga |zggoglge{t\?}e%no[{@8ﬁﬁés%$ﬂwggg§eﬁﬁﬂem
Rt drion I beans havi ng the wavel engt hs

fo cor r(%afls pongbﬁbe ﬁ?ﬁ ??FEEJFQSSEMS&P@ B twe daseridiodes andithene

co .esg)?%iﬁve optical discs without introducing .
195 PRI Q phjeespei lerses p aTherefdrbevendi tiis 6ptiéal 8fstem
system In the optical system 30, the first, second

30, g1 aritieak math eoreceporiding Ashh@aker Beamb hirtine dRAERRbve |

obj ective |l enses 38, 39 for constitutin
wavieliniths @ah be 2bnads r‘%{aﬁ Wﬂiﬁc,h t he |.aser
K bea%sof t he resplggtu?%éa&g\t/héqg%ﬁ %S%EE‘FB ‘5‘95@8,% ave
' ical magni ficatjon to record the BD by
B gfsléeér‘ﬂi%kge?ﬁtoﬁ gl?aﬁ W&ﬂ@e dW&\ﬁJ@FBﬁQPﬁH be reabigedhbetween the
laselg%‘fs)ai ng through the first optical path 46, have the
| ‘Fﬁjﬁ’i CEWEDE dhe lnserhenmsdraving the wavelengthi kerrEManking to
th the | aser beam having the wavel ength
© 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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of 660 nm passi ng through the second optical path 47,
and have the optinmumoptical magnification to record
the CD by the | aser beam havi ng the wavel ength of 780
nm 25 passing through the third optical path 48. As
descri bed above, the optinum magnifications Min the
respective wavelengths are represented by a ratio (M
= Fc/FoBJ) of the focal length Fcl or Fa of the first
or second collimtor lens 33 or 34, and the foca

agsﬁ@gﬂ,po the first or second

P object |@qﬂéﬁgfd3§ﬁgﬁfg‘§ﬁ4¥hus, the opti mum
magnj fi.cation MB of the first optical path 46 through
whi b gessri ahovigethe optipEg magsificatio iththefresp@Btivem
for recording. the BD passes becones MB = Fcl/ FoBn,

wavelengths areurnpresamied by a ratin(WE B SReTBEIILAS
path 47 through which the | aser %}g?n havi ng@lti%!gqjmorFCZ

o e teor s el B AL e Y RSP o

beconmes MD = Faf Fosn,
rough which the

t ki Qpt i th,48 tF
the ot B o520 BidrixE ok ol Bl o i, e Opmm maggificaion M of
the K& Orgipari é{w passes_ becones Mc = Fca/FonR In this
© hfﬁ% op g’? 1ghr which,thgsises, beam hinving theewtavdiengsh of 405
when it is assumed that the optinmumforward path

nm frgeeanlingttho B plBsesdRcantts MB@-(R&I/F&?I,%O Eh@nPVD and
the CD are 10 folds, 6 folds and 4 folds ?romthe

magnéfication N bpﬁmﬁﬂégfp%ﬁgﬁmgggﬁ;ﬁﬁiﬂgEﬁt%h | aser

si de and the nuneric
gths of the

hivipf B waZo B0 S BE0 ni R ochoiag eV assam becarmss Mo

rst,
engths of the first, second objective |enses 38, 39
R @/Jﬁ%m ﬂﬂé theeptimymimagnifieationtMc of terthird vpéical atle 48 shrough
.shown in the fql | ow ng table.
which the Iaser beam having the wavelength of 780 nm for recording the CD passes

becomes Mc = Feo/Fopp.

In this optical system 30, for example, as described above, when it is
assumed that the optimum forward path magnifications Mg, Mp 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 foéal 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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[ Tabl e 2] 26 NA LD effective LD side NA MaMons angl e
caCD 0.52 14-1 5.5 about 0.13 DVD 0.65 11.5 -14.5
about 0.11 BD 0.85 8.0 -10.0 about 0.085 1 The
relation of this table 2 will be described. First, the
focal length Fci of the first collimator lens 33 for
constituting the first optical path 46 is set to 15,
and the focal length Fow of the first objective |lens
33+s—setto 1.5 (10 = 15/1.5) so that the first

opt il.c pia h | G e il r a
wav ¢l gr‘%gt ht'?fé%gv%m ﬂ@a‘%@%g}get ?@ﬁg@ﬁt &e
rragr1ifica7tiono 10{folds to rgcord the BD. The focal
|l engit h Fd8n &B8he flirst col | i nat ¢&tPRIS [38 f 6r
const 1 tutfi ng the sgcondoptTcat patir47jthrodgh—

Chhe| 1GE2r| béam1ddyi ng abbet Bvisellengt 4 of 60 @i n

recprding—the—DBVD passes s 1 % fromthe {abave

p
DVBSE10.68 i|0ong 5an¢4 8i Mc nifigatior in the [?VD

is et to 6 fol ds;§ 1_h§b§%§yfﬁ,ngt h%Fa of theéseccnd 1.5

L] Qr n 4 begone .5ix 6 = 9. Then, the

Bkl engtdn(?F§9§ l’f’%ogéélgﬁé tol | idht or |1 end534 flor 1.5
constituting the Thitd opticalpatim48—through—which
t he | aser beam having the wavel ength of 780 rimfor
recording the CDis 9 fromthe above description, and

si nThe rdlatiomefthisitalsl 200l e IQLHGRL SFﬁﬁ,DﬂlE Foéal fl&*gg*?] Foy of

t he focal Iength Foar2 of the secong Otj _ect:ve
the 35 SoRRS o3 rof ool M3t oriEl B s P15 15 ma

the focal length Fog;; of the first objective lens 33is setto 1.5 (10 = 15/1. 5) so that

the first optical path through which the laser beam having the wavelength of 405 nm
passes satisfies the optimum magnification of 10 folds to record the BD.

The focal length Fogy; of the first collimator lens 38 for constituting the
second optical path 47 through which the laser beam having the wavelength of 660
- nm for recording the DVD passes is 1.5 from the above description, and since the
magnification in the DVD is set to 6 folds, the focal length 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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for the [ aser beam having the wavel ength of 405 mm and
the | aser beam having the wavel ength of 660 nm and
the second collimtor |lens 34 on which the |aser beans
havi ng t he wavel ength of 660 nm and the wavel engt h of

780 nmare incident in addition to the first
collimator lens 33 on which the | aser beam havi ng the

wavel engt h of 660 nmis incident. The second
collimator lens 34 has a |aser side effective angle

1 1. T B oficpl MR a0 Rmpete GE LT prive ens Toecmmon
objective lens in FIG 1 as described

|l ens and th
fo’é@'ﬁj@ﬂ g?ﬁ@ﬁa‘gna&fbmvﬂgngtb of 485 harand thatlagehbedm having the
er'HdGms

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

wawvelengthv{e60trine, amdjthe séoond|colliggor RhE 34 QAPRich ﬁiél@s
optical system 3 conprises the second objective lens

haviflg die whicléhath b [sgMa XV e R vel engt h, of .
780 nmis i r%?dgg?@%lﬁ{n additi oﬁiegg@@m@?e&cﬁenzm

' j ens..38 0 Lch the | aser heam having the

dB0F L s EPRidliof ol Prtich S Boerdepmhainey ene
V\%VG| n tg of 660 nm are incident while the second

way P’PS'gré‘ié 0 payis incidens. ¢ dhesecondreolliraaton foms 3ddmsatigser Bide -
the wavel ength of 660 nm and the |aser beam having

effactive angle o i Gt foldbf HBDpEical s ﬁp@ﬁagh%éaﬂo%fqu.ﬁ%rp‘g%xpn for

magni fication to record the CD, the second co |
e e e o, SLREAEEns SRLAE IR Whs I £, o aeciibea

wboe " P i ARADlS i tneardpe e fical ongtheot o goibimator Tons

obj ective ns in FIG 1 as descri bed above, and this
be’cﬁ’@%‘%ﬁ i=n13Je§ %Plﬂ@ whendhe pbjectivenlansestase Eamalonl engt h of

the objective lens beconmes 2.25/1.5 = 1.5, the focal

275 Tords Trom 1ors L Ty ol RosedoIOBREe ok bl
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 described above, and this is obtained from the

fact that the focal length of the objective lens becomes 2.25/1.5 = 1.5, the focal
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According to the optical system 30 for constituting
the first to third optical paths 46 to 48 by the -
first, second collimtor |enses 33, 34 and the fast,
second objective I enses 38, 39 having the optica
magni fi cati ons as descri bed above, the optical path
for constituting the three optical magnifications
corresponding to the three fornmats can be realized
between the two | aser diodes 31, 32 and the two

' j _ 39 wiihaut_., | ci.ng
tenpll G VSRR s Becobies 7 B s lS Brom 15007 1.2 folds.
i ncrease_ of the pickup optical system Incidentally,
i n tHCOrdpg te te optisalsysten) 3avarrconstituting thenfinsttd thirdioptical
beamis detected by a plurality of photodetectors
patbcdmtak iy the firse svond|colithier lehsesSHR'38 2l th Kifst, sdeot
er

regul ating lens and a beam sputter are furt

 objédtivanands Bgt . LA hZalion. beam spl itter 42
0']and t he rgg’ul at | r@f@gr@aﬁ@&l‘%ﬂt rgafm%gwa%ﬂ‘éﬁthe
di pent. of an tical pickup device | accordin
optigd! Reﬂrq@%‘i{r%&g?ﬂ‘gng i3 dhtee o tigal magnitigations icomespordéns fo the
0|%ti cal pickup device 1 conprises, as shown in FIG
threg forgnats e be ralizedimtwopmthertow Ioser digates 31032 gnd te two
shafts 51, 52 arranged in a radial direction of the

objeofivé temsex(38; G9Avittand imfodubtnpdehg hi¥Sins OF b @5}{%& Gnd

this pickup base 53. The oOptical system rises:
withdufa WX ehEGOEE h&}ﬁk@ emtting a | aser .
beam havi nEg%aB\i/:vav {én tﬁﬂgcfaf%%n corresponding to a
BD | aser. beam_havi ng a wave] ength of 660 nm
c o RERisBialiv- i His OREER ey s 30 e tam prwrmingascrdiconis 56
for.emtting a | aser beam having a wavel ength of 780
deteesgd Qbhadg?ﬁabgmfmho}i@emm @orordingeto dinciwavdlangthetas Shown in
beam splitters 57, 58 each having
FIG. 3, a regulating lens and a beam splitter are further arranged between the

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

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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a wavel ength selectivity; a collimator |ens 59
supported novably in the optical axis direction of
the | aser beam a beamsplitter 60 for reflecting the
| aser beam having the wavelength of 405 inn to the
optical disc 2 side and transmtting the |aser beans
havi ng the wavel engths of 660 nmand 780 nm a rising
mrror 61 for raising the |aser beans having the
wavel engt hs of 660 nmand 780 nmto the optical disc 2
nmsiortesponding fta OD); asédoned mﬁanwm%?n&asgwsswﬁm i
| aser bean1havin§ t he m&ielength of 405 nm'fal se %@wng
a wh sbdd-er i rdi surface. of .
oA RRA, ¥ cobindr ok P ARuobASe bR S e s
. | aser .beans having the wavel engths of 660 nm and 780
airegi3F of Beiarsy Dewu: € besth gpiten 6 fos Toletiag dhajaner beam having
. recording surface of the DVD or the CD;, a first
the pragelengthafiddb 1 td the opticaladiso® sideand etausmitting teslaser beams
beam having the wavel ength of 405 nmreflected by the
havigahe taReleazihs dF 660 nREATA 74U At &' in?fin' irftp 13
photodetect%?QGS for detecti?%%?%g eturn?%gbfgggjgﬂw
1 j e of nm and 78Q .
ase?? ansm % t@%ﬂ{ r %‘%@éﬁhed%épsﬂmﬁga ?BP?&? \%otﬂe HBEHHHJSC 2
H_slgh%e . 57. Ihe fkrst and second pal ari zati on beam
- S 658 pRegtive leng 62 fox conyerging tholaserdegmhavingbe iwavelength
used for this optical system54 transmt or reflect
of 4Qz sentaised bytthe beam splitter 60go a signal bezording serfice ¢f¥Be BD; a
beam and are formed, for exanple, by providing an

eeomhflin o Gt T e U5 o

t he connecting
i | i Q. | . of | h
660 it 760, me B B0 B e BT BB o il rcBimetees of

e B T oS e e

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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wavel ength of 660 nmin accordance with the

pol ari zation state. Al so, the second polarization
beam splitter 58 transmts the | aser beam having the
wavel ength of 660 rimand the | aser beam having the
wavel ength of 780 nm and transmits or reflects the
| aser beam havi ng the wavel ength of 405 nmin
accordance with the polarization state. This optica
system 54 conprises a structure that and col |i mator

e ot PRVt i S i e

coupling Iens
on.a CD optical path by combining with the
way SRk 2060 28] irbacserddie S RS bolamain i, p A, thastecond
66 containing a 1-wavel ength | aser diode 56 for
Pomﬁqq@amﬁﬂlt@g &8 tiapsmiththeilasgr bhambavirdgthg wavelenghtof 660
nm instead of providing two collinmator |enses. The,

nm2andvhe bsertgtam hadsg tei waelaizth 6f F80HA, A6 trafsri AgGs

containing a grating having a half-wavel ength plate

the 1akRE b | velengt h of. .
© LS bR phiAnk, 85 AR GEngl B UUT A ds0BrdahBe Bk poigation
Stam)vably in an optical axis direction is supported at
%oth ends of a |ens hol der 67, inserted into a pair of
guide, shafts 68, 69 extended in the optical axis
di r d&is apicaksystean §4 gontprisesa sthueture tlatyand soHimatdrilens 58
drive notor 70. The collimtor Iens 59 can correct the
commpénefordhé thredenvelbnghs it 4 Béu Bk §6L10P ﬂaaﬁi%g ing
the |l ens hol der 67 }ﬁﬁsthe opt@glq. axi s di\'@écti X 31
synhié RRaPRhkftonty b3'aCh 3pidd PPy bOmBidtRE Yim dd SotlBitr

eam havi n
lens 59, are connected to a CDLD package 66 containing a 1-wavelength laser diode

56 for emitting the laser beam having the wavelength of 780 nm, instead of
providing two collimator lenses.

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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wavel ength of 405 rimemtted fromthe 2-wavel ength

| aser diode 55 passes a first optical path passing
the collimator lens 59 and the first objective |l ens 62

set to a predeterm ned focal |ength, the | aser beam

havi ng the wavel ength of 660 nm emtted fromthe

2-wavel ength | aser di ode 55 passes a second optica

path passing the collimtor |ens 59 and the second

objective lens 63 set to a predeterm ned foca

| engInthe A5 : | t t . of

780 urn zﬁgf?ggm%ron1?ﬁggaqgﬁg@gﬁgh@%lﬁg%g%ggggggﬁg%e

i opti cal t assin he c¢oupl.ing | ens

wlRBRAET, At et RonfiBe ) Viilente Yaser dlode soimssesi first

L%ﬁs S&band t he second objective lens 63 set to.a
OpH:a pathcpassing dhe edlimatardens9 andcthe Hirstobjettivedens 62 sdo o a

optical paths having three optical nagnifications

predoterminedrideal derigth, tthe ldsbr Beanth#ing SidWhvelendth Sf 660
particularly, the |laser beam having the wavel engt Hmof

mitd FoH 18 - | gser. di ode 55.
© is bran ctzlﬁé;%lﬁa%g%cﬁ ee %?n%‘%%ﬂ%é%%?%%oﬁap hc%rﬁ?ﬂk???ﬁmg
hfferential  pushs I thod via_a grating

the EbfiarbPlefs, $ b s Bblgriuladens AX seign amscdelonmined foral
éﬁam ving the wavel ength of 660 nm Substantially

length, & laser beamn baving éhe weveleigthof 780 med bmittcekfrbm thbe

) fi rlzxttﬂlplgllearization beam splitter 57. A polarization

-“wdve. i1aser diode aesesad third RpEA ' '

t he wavel engt hdglagate opera{blpgg g%@%ﬂ@%%%%?%%a
rovddéd 6n g | he wavel ength .
profeY o8 o DL PIpichaet 8 the BSOS Jo bd MNeEasT iective

tdar partly. refl ected by the second .
Lens 6 3 @ pRBER R ol lereh, Shereim consiieing baroptical paths
tt.ed through the second pol arization beam

4 Lransm
avigg .&FF% PrEeal magnifigations herrespbhdimgtio thedthrde disc formats,
More patticolarly, the laser beam bhaving the wavelength of 405 nm emitted

s

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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lens 59 set to a focal length to construct an optica
magni fi cation shown in the table 1 in advance,
reflects to the optical disc 2 side by the beam
splitter 60, and is incident on the first objective
| ens 62. The | aser beamtransmtting the second

pol ari zati on beamsplitter 58 is detected by the
phot odet ector 73 to nonitor the |aser power. Since
the first optical path through which the | aser beam

Ted®0 28t Mdcal BY: g@ﬁg%ﬁsm{aﬁﬁéﬁ]ﬂg{g t:ﬁgtﬁﬁéagggﬁﬁg%g&ﬁl table

optical path ha an optiI nu
i mator, | ens 59 and

record.the B n C
l‘flﬁé VaICp.Eflegts te "% P@@gé g’Yt @bﬁ%ép tterfefd, land is
shown, for exanpl e, in the table 1, the Iaser beam

mmﬁ@th tabjerGvaiehs 62. 4'Dﬁelancnbnamﬁ'anhnmttmg the stdvmd

signal recording surface of the BDin a suitable

polaripativin. bedhes 58ii\detbAsEhby BRAPII6AEHET IPmbifoRRe laser

Is reflected by the beam splltter 60, transmtte
pO? grough the collimator lens 59, and reflected to the
|rst phot odet ect or 64 side by the second
pol beam spl.i er 58., The returning |aser
bearid afﬁ%ﬁﬁ% Spkiath ghgwhich dae lage Fving ther
the first photodetector 64 via a regulatlng | ens 74.

wayglength 0403 amxpastesdissétdo an gptical paty biving ti opfimGaDoptical
emtted fromthe 2-wavel ength | aser d| ode 55 is

magrifiedtion tb fedved BEBELRS %ﬁb'oﬁﬂﬁnﬂ@f%ﬁ?@%ﬂ'@ﬁrﬁo

t he pol ari zati on beam sputter in the ari zation

odANE 2 5 0 RSP, B

function to

bea{%ﬁ%an branfensgl%pﬂéwree bearrs for gglngilglaxtylgglgdmgsurface

of the BD in a suitable amount.

The returning laser beam reflected to the BD is reflected by the beam
splitter 60, transmitted through the collimator lens 59, and reflected to the first
- photodetector 64 side by the second polarization beam splitter 58. The returning
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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nmet hod, and reflected in the entire quantity of the

| aser beam by the first polarization beamsplitter

57. The | aser beamreflected by the first polarization

beam splitter 57 is transmtted through the second

pol ari zati on beam sputter 58, transmtted through the

collimator lens 59 and the beamsplitter 60 set to a

focal length to construct the optical nagnification

shown in the table 1 in advance, and is incident to
metivad, snd pofibctedinahe ttirb QOENIS o7 ¥hd AferHeahl Sy Bl fif 61

having a half mrror function. The laser beamis

a_l aser

xﬁS’eaﬁif . od 75 f itori ]
popower y pans‘lﬁt{%P 221 n?‘?%ﬁg’?ﬁ?‘iﬁ Eegief:@g?)’g ei{irat palagizagon
' . Since. t second optical path through which
bedh 315‘3%%35 %ga?ﬁmma ﬁ"gw&lé thwwg@mcbp@aﬁzmoﬂm@sgpmm 58s
is set to an optjcal path having.the optinmum optical
pd feughothe collineator kins B9 afl¥Ehdyeadetpslitha 60REE to a focal
collimator lens 59 and the second objective |ens é’%
length tb bendtarepthel gﬂtm%}ﬁﬁ@a- e}ﬁ‘qj kn,the.table ..
1, the | aser eam havi ng %ingh\?/a%e en(gﬁ?wo} %%Vaﬂﬁ?’iagdls
inciltéf@ag .S ecordi.ng surf of the DVD
n %éﬁéﬁé?g(g?ﬁe] q!ul‘;én E?§3 bﬁﬁ%’é‘smgmgi vingea half mirror
fun turgihgngla er heamref]ected by the DVD is reflected
"t he FiIIehBeamms desected by g phetadetastar Phfor meonitoring a laser
limator I ens 59, the second pol arizati on beam

co
powgbLypa@brlmg wamsniiited thrpuglethiezisinomi splitter 57

and a half mirror 76 and detecte by t he second

phdfindethesteu: ticAl [ nha_the
wavel engt h of 780 nniﬁdéirlﬁtqrthg%ﬁ ro%tpgzﬁePB%gﬁgﬁéﬁp
t1eh: i o Se 3 ened . at. a nt.hetjc focal
el n%%l r?? gggrgﬁéaé's‘\?ﬁ ‘?Eg{tﬁ’ﬁé‘ QpEiCH! Rk Bevips fae eptipymapsical
.ing len 6a. fixed to the CDLD package 66, 34
magﬁﬂégﬁon & reord tl(lse BVD by setting the collimatolz lens 599 and the second

objective lens 63 to the focal length shown, for example, in the table 1, the laser
beam having the wavelength of 660 nm is irradiated to the signal recording surface
of the DVD in the suitable quantity of the laser beam.

The returning laser beam reflected by the DVD is reflected by the rising
mirror 61, passed through the collimator lens 59, the 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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reflected by the half mrror 76, transmtted through
the first polarization beam sputter 57, the

wavel ength plate and the second pol ari zati on beam
splitter 58, and is incident on the collimtor |ens

59 set to the focal length to construct the optica

magni fication shown in the table 1 in conbination with

the coupling I ens 66a. The |aser beamis transmtted

t hrough the collimtor |lens 59 and the beam sputter
refiddted BPghe Ll s t ' hve lens 63

R A Ot S S L e T

hot odet ector 75 for nonitoring the |aser power

SP‘@?" E??fﬁ%w avg qggl plagand %F 8 rF&fi’Qﬁﬂg% beamisplitten 3%, end is
. 61. The third optical path through which the |aser
Incident o e eallimpier lensdiOcaet tthe docal Empthntd constrastetie optical

set to an optical path having the optimum optica

magnificafibr shdvemin fe k2101 Gn chRbiALBY witithe eg“’{’/e lens 66, The

collimator lens 59 and the second objecti ens

las& YR8 ql‘ﬂﬂﬁﬁ]ﬁteﬁ | peilens 186 0 e,focal ..
aSIength, and, tf@r@%&é‘%&?ns gggqs%ﬂ#tﬂﬁmwm=
vel.ength of 780.nmis i[radiated in a suitable
aﬂ%&?ﬁ@?@ "Bf‘g‘? $eopd @ B‘é%{ﬁﬂﬁ &3virtheiriging mirseroh i rGhe laser
surface of the CD. The returning | aser beamreflected
beapy is dgtected hysthe photedetedtosSthapmonitoryg theilisep podr by part]
transmtted through the collimtor |ens 59, the secon

beingtrasivitied thioupdate rizfld tiresr 8. the first polarization

beam splitter 57 and the half mrror 76 and detected
by m@ﬂﬁﬁf,ﬂj’ﬂé . 165 1] Second, Enbodj nent ]
Next, anot er%ﬁ%%@#‘c %Sl%ﬁﬁ%aﬁlhﬁw ea@g%;lgggth
cording to the present invention wll be
of 780 AR, 4R £ 69,20 dpticalpath havias e eptimemnenticalit es an

3. .
magpification 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
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optical system 80 by using a 2-wavel ength
sem conductor |aser for emtting a | aser beam having

a wavel ength of 660 nmand a | aser beam having a

wavel ength of 780 nm and a so-called | aser coupler
obtai ned by integrating, in a hybrid manner,
phot odet ectors for receiving the reflected |ight from
the optical disc 2 of these | aser beans. As shown in
FIG 6, the optical pickup device 1 conprises a pickup

Mpﬂ. ( ir of. qui.de shafts 81, .82
P ggarjg sgté[g I'n-a rl{é%?%%%?e}% S?Fmggn@lﬁéor g‘fﬁri f@gmepgg ajaser
b an(gl the optical system80 is formed in the pickup base
eain having a wptelength el 66Qamamdadagaribeas: haying awwuelengthrof 780
| aser diode 85 for emtting the |laser beam having the
nmyandh sorgaliedisetGouplerobminedtyanttiphating) i # By BRI nidnhas er
coupler 86 nmounted with a receiving and emtting
hetb@diBctbrs Fbr felBiv m‘&gfﬁ% !
P 780 nmrgorrr esplon |ngrto the 5@%%@%&1@8%@@#&61&&
Vi : ngt h af 660 nm correspondi ng to the
beafir, 2 s 36 B BonpralierioR dlin [ Smprcs piohup e
83 havi n gavel ength_selectivity; a collimtor |ens 89
%WBB’&?@ ¥ 2 Pag\e3 1gmide shafts 81,0%% arcangedin 8 radinbdirection off the
. the laser beam a beamsplitter 90 for reflecting the
opticalslisc carhthaoptical system0dk foreded infthd plokipbae®d. herhe
| aser beam havi ng the wavel ength of 660 nu to the
opticalisiyStein 80 &simgrisdsIf 1336 e[}lgg? b di éhiftin o
P hav?’ng t he wavel engtlh of‘31 %ﬂ%@%é?g%ﬂ m vtlﬁgiaser
i8] heam havi t he el ength of
beatyBfich it Wbl 05 368 forsePondthel foe B alsae covpler 86
"56%&2‘1‘"2& for .converging the | aser beam having the
MOWREAVIER gferesying 98d apaithing elevacnt of the losextbeamehaving thbe
wavel engt h of 660 run raised by the beam sputter 90 to
wavelnagthiof 180 nnecamespogdiag s &ReCDfantdlRe R BeahiRaviYDine?
second objective lens 93 for converging 36
wavelength of 660 nm corresponding to the DVD); first, second polarization beam

splitters 87, 88 having wavelength selectivity; a collimator lens 89 supported
movably in the optical axis direction of the laser beam; a beam splitter 90 for
reflecting the 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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the | aser beam havi ng the wavel ength of 780 nm rai sed
by the rising mrror 91 to the signal recording
surface of the CD; and a photodetector 94 for
detecting the returning |aser beam having the

wavel ength of 405 nmreflected by the first

pol ari zati on beam splitter 87. The | aser coupler 86
used for this optical system80 is constructed, as
shown in FIG 7, by housing the |aser coupler 106 in

ﬂlﬁ%@ bcﬁn@m%\g%@ﬁﬁﬁr@le 73%2?9@ é%’] g Hsnﬂ hﬁﬂ‘?)llé)ﬁto

of a light source of t

e 45} RS omea@d SOl LS B e

wetv el eng
re 103ggaw ng phot odetectors 101, 102 for photodetecting

arer heamhayingithe weweleagtefl 405 nim reflectest by
107. The 2-wavel ength | aser diode 104 is nornally

polanizatioadeam splitters$7.i con chip 103 through a phot odi ode
chip 109 having a PI'N phot odi ode 108 provided on the

Lﬁg%ﬁgﬁ%ﬂﬂ %fglso@eal %&%ﬂﬁﬁfe@g?%ea sl tselsdgh own
in FYG 755 s e Ter Ay i e tslenslh Voser choge 104

2 vvavellﬁf é@ﬂll aser diode 104. The emtted beam
phdighisoprcemf the faseicheant having thewaredlength bf 660

Iaser diode 104 is reflected substantially

nm aret therakiec beam hyving thdreraoéleh, %h&)f%ﬂ & the@Re@bn aldfMcon

prism 105, and guided, as shown in FIG 6, fromthe

ip 03 PSR 0, L0 B B o

| ens 92
ough the transparent cover glass on
em?ﬁ%’@paép%?t%ggc@%f the flat package 37

The 2—wavelength laser diode 104 is normally mounted on the silicon chip

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

The emitted beam emitted from the front surface of the 2-wavelength laser
diode 104 is reflected substantially perpendicularly on the oblique end face 105a of
the prism 105, and 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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107. On the other hand, the returning beamreflected
by the signal recording surface of the optical disc 2
i s advanced al ong the sanme route between the optica
disc 2 and the flat package 107, is incident into the
fl at package 107. The laser beamtransmtted through
the oblique end face 105a of the prism 105 is detected
by the photodetectors 101, 102 t hrough the prism 105.
The fast, second pol arization beamsplitters 87, 88

1072 ERSTHRE SRR e LB S S b ePaE b
to.the wavel ength of the incident |aser

sm@é%c 7 oﬁrfd th% gpiafiaé discaris atvaneed alongrthe satwelravite hetaeenthé optical

thin filmhaving a predeterm ned structure on the

dise Granddbe flgt packhge 07 fis inoklent irtothdMMitaskRe 107 a"l'Hélaser

the first, second pol ari zation beamsplitters 87,

bedin el Terdugh e SRR 8, 1038 1Ehea sl 800

nm and the Iaser

he .l aser. beam haV| ng the
theﬁlgtqtdgng?#gy?&%“ghtﬁ s@ St0 the pol ari zati on
stati EAT! so, even_ in this optlcal system 80, the
col 4 s¢cond polarzationbeam splitters SVJB&m‘mgeﬁaeBEhQ&
and a coupling lens 110 for shortening a synthetic

selectively used firtthisaptialisysteMEY ERhanit bf AlflcBBhB ilddent laser beam
combining with this collimtor Iens 89 are disposed

accodiCiorthe %v&ﬁﬁgﬂh%?%e it hFIasélﬁbeahJ ?%%I, ?ort gxgmple,

conprising two col I'i mat or ense

de 85 i S housed in a package
forneg \%nﬁt "éﬂgﬁbﬁﬁ%ﬁa teramped stinatasdnrbe) at e

functio he | aser beam haV| ng the wavel ength of
ConDKENE § the prism.  More specifically, the first, second polarization

beam splitters 87, 88 transmit the laser beam having the wavelength of 660 nm and
 the Jaser beam having the wavelength of 780 nm and transmit or reflect the laser
beam having the wavelength of 405 nm in response to the polarization state.

Also, even in this optical system 80, the collimator lens 89 common for the
three wavelengths and a coupling lens 110 for shortening a synthetic focal length
only for DVD/CD optical path by combining with this collimator Jens 89 ere
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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Incidentally, the collimator |ens 89 supported novably
to the optical axis direction is inserted at both
ends of a lens holder 95 into a pair of guide shafts
96, 97 extended in the optical axis direction, and
engaged with the rotary shaft 99 of a drive notor 98.
The collimator |lens 89 can correct a spherica
aberration of the BD by noving the | ens holder 95 in
the optical axis direction. In the optical system 80

as d j | . fhe, | r__bea avi th . L
e LR B, AR ol el B spriaiRd GO e axis
.l aser, diode 85 is passed through a first optical path
dirscden isdnseried abbethipnds of a kans hobilen B intoa pair of guits sinifis s, 97

lens 92 set to a predeterm ned focal |ength; the ‘

exteadet inthe optical ianis ﬁmﬁm\aﬁh%ﬁgigé@&dtﬁ%rdif%ﬁm b6 6fa
fromthe | aser coupler 86 is passed through”a
dri€ aasl-gRot i ' Iy et | ens 89
and the fi rrjgltré ) Jecﬁr% ﬁgﬁnéﬂf@ﬁgé& %Pélegcgl:aé’ﬁ’é@i?%”fw@&
ngl, t .l aser pbeam havi ng the wavel engt h
B85 BB 1A e Rlae 5 an iptcnlans dbedmer 66 1o
pas egbé{ hrough a third optical path passing the ‘
col | Qpu tegn 80 4n descnibed abovey theblasertbieam havirgs tha
set to a predeterm ned focal |ength. Thus, the

wavsengtiabf $05 hm émmitied dron the! BvaoeleRithqader Wty 8315 phiseqs

corresponding to the three disc ormats are fo

thrdvighe fiRef & ; ing.th i

d\/(u/ag\l}el en g?pg&glf ﬁé{% ?aﬁﬁrr#%%e?tﬁ W@Hg g ﬁ é'm%ﬂ\t?%ﬁglt aPigetive lens
' 85 .. notated in the polarization

2 éS??’?c?‘%g%g‘g@"gd Ogal E‘é}g@?‘, gﬁl%@&ﬂfgmm having ther wavelangth o660
havt'ter&&r@ E\%{%V\avel ength plate function, and branched

T ey 8 erscoupler §6nepassedithrongh asédond-opticalpath
signal by a differential push-pull nethod, reflected

passing th coBmutorlens 89 and yhedfirst SisjedtiveTend Ok 35113 Al Abd2G AN

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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splitter 87, partly transmtted through and partly
refl ected by the second polarization beamsplitter
88. The | aser beamtransmtted through the second
pol ari zati on beam splitter 88 is transmtted through
the collimator lens 89 set to a focal length to
construct the optinmum optical magnification to record
the BD together with the first objective lens 92 as
shown in the table 2 in advance, reflected to the
[ ' S| th msplitter, 90, and |s, ..
SpIRR 85 ety Mo i o ront o R el bY i pocd gplatizacion
beam.transm tted through the second pol ari zati on beam
beamy géﬁtgqr%@s i eS’éﬁeé bexy %@w@ﬁeéﬁmabﬂase@pnd polarigation beam
noni toring the | aser power. Since the first optical
splitter B3 isransgtitted througihthelcolitnatbelens 88 véttg o oeal length to
wavel engt h of 405 nm passes is set to an optical path
corki . ] ! > ST . . h
BD by ngti ng% &or lg{? n’pcc&a“,:1 %Eeeg%tl‘alqp‘%ra o?o e\‘elﬁeg%ggltgﬁ?m
. f bpecti.ve, | 2 to the focal, lepgth as _,
obigelfieisy Bl e BBfe? i acbane seflech o ot disc 2
. vel ength-of 405 nmis irradiated to the signal
Slde\r%égltegae%ﬁl 130 apd 18 insidesbon thedfirsvbjedtive lonsf2.i t The laser
The returning | aser beamreflected by the BDis
- beameitansutitge thyoughethe second golldrization Béam spEMETRY fsWWtected by a
t hrough the collimtor lens 89 and the second
Pho@ﬁb@b{gtﬂﬂjﬁﬁ-mgﬁmbgﬁ{%@@a rotated at 900 in the

pol ari zation direction by e wavel ength pl ate

opeg:at. hal f vel h.plate oply for_ the

R B8 3 heBl pord Rk S e assenbeaminvingdhe

refl ct% to the photodetector 94 side by the first
wavegnathiof 405 v pasaes isspt torancoptied] path haviag anmiptionimsptical

beam is condensed to the light receiving surface of
magnifisaiorotooneordthe BIYBy séttapdor axdrsle] MbicBlitbf s 38 2nd

and a mrror 113. 40 '
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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Further, the | aser beam having the wavel ength of 660
rim emtted fromthe |aser coupler 86 is transmtted
through the first, second pol arization beamsplitters
87, 88, transmtted through the collimtor |ens 89 set
to the focal length to construct the optinmum opti cal
magni fication to record the DVD together with the
first objective lens 92 as shown in the table 2 by
comnbi ni ng with the coupling lens 110, reflected to

t he ?"ﬁgﬁ? shde b Wv&qﬁgoggééer 90, andnﬁhe

I NCi

optic hthrouhV\/nlchtheIaser beam havi ng t he
las 9&6’@ @ﬁ B B?ﬂ%@@eg pes tesfirsts semondtpolairatiph bea sphittérs

havi ng the opti mum opt i cal magni fication to record

87,188 ranamiltpd debtgh thet dodlimatol 6181897set &Y ¥he $ScaA 0 &) construct

first objective lens 92 conbined with the co I ng

o el 5900 08 Y sl

in the table

bl B ain 6 Bl hubos bpiag itashe couplin ns 110,

The, returning | aser bean1ref|ected by the DVD is
reflected todthe gptisalidise Deiderby the beanesplitter 90; anbisiidident on the first
through the collimator | ens 89, the second

Oquauwalanzﬁﬁl on beam sputter 88 and the first
pol ari zati on beamsplitter 87, and is incident into

o O i

transmtted

Wav?{?hg'ﬂ]‘#%?ﬂﬁg% det ect the Fﬁgﬁﬁlgdet ectors 101@@11c(312

wavel engt h_of 780 urn emtted fromthe 41
maguﬂi‘cauontoreoord the DVD by setting the collimator lens 89 and the first

objective lens 92 combined with the coupling lens 110 to the focal Iength as shown,
for example, in the table 2, and, therefore, the laser beam having the wavelength of
660 nm is irradiated to the signal recording surface of the DVD in a suitable
quantity.

The returning laser beam reflected by the DVD is reflected by the beam
splitter 90, transmitted through the collimator lens 89, the second 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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| aser coupler 86 is transmtted through the first,
second pol ari zati on beam sputters 87, 88, transmtted
through the collinmator Iens 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 lens 93 as shown in the table 2
by conbining wth the coupling lens 110, reflected by
the rising mrror 91, and is incident on the second

A G A SRt Bt
opt I cal  pat avi ng an opti mum

Sses . t ot n
87,%& f‘e%ﬁmlﬁﬁ@ﬁw?@h eSR F kewg 88 apd gh splittari9fcset tocthe
collimator I ens 89 and the second objective I ens 93

focaldamgth éolceustrct the optimuini opti¢ad nmghifivation th eedoft e CD

| ength as shown, for exanple, in the table 2, and,

togerher ei i scbiel HRatd AN i EURANL 19 bnflin R0

nmis irradiated to the signal recor

: i ' nti tyv.. The returning,l aser
with 148 coblifl RS $10,380Es B i ing Bimor ingiden gn the
mJsror 91 tr%nsnitted through the collimtor Iens 89,
&Pari zati on beam splitter 88 and the

- secangobieativp de
eoqnﬁl i and i s incident

first polarization beamsplitter 87,
i ntbhe thirdioptical patto thwbwgh #hichThe lasei bisanh Hﬂviﬁgfﬂie tlvﬁvele%gm
transmtted through the oblique end face 105a of th

- of 780 hevpad&d is 0% Qﬁbﬁﬁéﬁﬁaﬁh‘fﬁ@ %ﬁé@%ﬁ%&ﬁgﬁc@iﬂ% 1, 1%

t hrough the prism™ 105
e R ) e e R e ens 9
comiifed Yoble t357ng 58 it B bmtamions imaople
the tarl)ailg E,Ua%d? tzherefore, the laser beam having the wavelength of 780 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 Jaser
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

42




E

devi ce according to the present invention can
construct the optical systemfor constructing optinmm
three types of optical path nmagnifications 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 nagnifications in the
forward path. Incidentally, in the follow ng

I, DLqt h sane ers as the nmenber
deGER B BUl N e sl FrvaGoR ne PR e ADGA] stomafor
the optical system 30 described above are attached
COpFiEucLng oY theeetypee of optinad pathanagnificitions dwitatile éat the
description will be omtted. An optical system 121 of
thre disp tformdts i this wetugiepath én SIS BBNAIeS BSim ASHI SR By tHebpti
FIG 8, a 2-wavelength |laser diode for emtting atﬂerbpucal
dist 3 8rediEP BRg; - £ 405.n X
e G0 TR IR B HEVIRE eurf i A0 g optical pat

corresponding t
ing to a DVD, a first

uaf RGO Bt orySrd it odrciaiaLy: i e Jaewiiasicoaspton, the

conmon |ight receiving el ement for detecting the
SamemGRbeRAs the memiters descrihed withemspectfo thaeptival system 3 and
wavel engths reflected by the optical disc 2; a

the bpticalslystent 30 daesbediilasie e httedhicl Willthe shs %fePéﬁ%gD
a

havi ng a wavel ength of 780 nm corresponding to a ;

numh@aR! akdPie %s% W . hot odet ect or as a
I'i ght recedik\%‘lru%]g ele nf?/g?bgggl@%ﬁi ng a returning
lig of. the | as beam havi ng t he wavel ength of 780

nm “YeH “&9{]%'5*53}/ ﬁ]ngﬁ'ﬂb pplacal pigkyp devicg 120 comprises: as shown
imator |ens 12 for converting a | aser beam

) I
in f‘i&n %,tae%m&\félwzﬂhéasar dindel fas emiitingallaser bednihatings wavelength

redet erm ned divergent angle; a second collimator

of 402 nm d@réspondingues BD'anda kASEbedds ARVEY] gl
s_econd | aser coupl er 123 into a p?%%g?ﬁaﬁn%%%nr f@tﬁ)nm

correSpoAdIB b aaMWhEa fisthder LollSRM SPohEN v QB ofodetector as 2

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 photodetecto; 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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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
he wavel ength of

nd.the.l aser, beam havin

trafyiifle RIS bl Bal e SRV R A0 A redsating dhem

havi ng.t he wavel ength of 660 nm and the |aser beam
lasgrbsany having the wavalength of 403 ormand: the f4ver bem badingifss 2

side; a first objective Iens 18 for converging the
waveleagthtudf 660 bay b the $iene/GHRAP ;

signal recording surface of ?%Iéla‘%gﬁ%g?ibgﬁ'?c ag;uf% a

§ REGLI f vergi.ng .t he | aser .
o TR0k SRk i ocoh sptBler B30T FARSRG therlscr B having

beam hayi e wayvel ength of 780 nmto the signal
the Wavg e&sﬁborﬁﬂf%éo&emab@mmem ngmitting thei laser beam

Qbjective lens 18 is set to a nunerical aperture with
havipg ti wavelengticof 660ummand dhelpsertteanelvatingdiewavelASh 1780

- rai sed by the second beamsplitter 16 can form an

npxptising mino L7 Gor faibn e Nabr bR Y Wa@&lgne@{; 0880 nm

optical disc 2 by being provided with an a

dlthéaké ' m.2Q and. the | ke
n Tt'lrlglagecong OEJ £ I%ﬁ%&%@?fg@%&m% %P%?@ﬂg‘ﬁ? 248lde; a
ure W whi ch the | aser = beans having the
ﬁf"te?ﬁéeﬁt“éfﬁz‘ﬂ%sl T gevesing the lases beany baviegitheywavielengtisofups
mrror 17 can forman optical spot on the signal
nm {odds signalresendingmirfiice i themppticabdisel Rsand?a fatohd Bbjective lens
di aphragm 21 and an aperture |imting neans (not

19 fathaavprgirigothie deier Barh HAvIRRIBE Wa¥Elengdth of 660 nm and the laser

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

The first objective 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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lens 19. 1/4-wavel ength plates 22a, 22b for converting
the polarization of the |laser beamfroma |inear

pol ari zation 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

ledsrion the first |aser coupler 122 is incident on the

signal recording surface of the optical disc 2 through
the first _beamsplitter

the fjr L] Qlnnl 12,

15, utshlvclegetd @gé’ﬁwzgﬁﬂ%@? Conyerting the polarization of the laser
b ob'ectiﬁs lens 18, the returning |aser beamreflected
eqy fiomp.a dneas o P intg agifchlac polatization aretprovided dispectively

is incident into the first |aser coupler 122 through
betwieen thersecomtl ieangsplittee 167208\ HrsPobiRetians EB?&I@&@&n the

t he phot odetector. The | aser beam™having the

risit@ e8P 97 nPhe48C0rd MBibss ed through the first
ljg%ti cal pat h{hle24 |I¥1 %@Jetq%%ﬁé'et urning |ight
refl b he i cal disc 2 passes_the first
obj &%ﬁ@g“ﬁ %’&L‘e ?Eggqﬁéy%ﬁ’é‘dffﬂr@td%%eﬂr?&%% the lasenbeany

h conpect the optical spot to the |ight receiving

avig the savelgngthiod 408 gwo emttart romdhe fitwt Idser ssuplasE2 is incident
coupl er 122. Further, the laser beam having the

on thesighalrgedrdivg; sibface of g dptieal disOPHrBEeh felfirkt dtifbtor lens
coupler 122 is incident on the signal™recordi ng

12, therfiradant splifer PRl | : edirst .
ot el sl 25,h€ SreohliBa splighCHEd BB sisf Stjeptive lens

the rising mrror 17 and

18, SR SO RN Bl iefleCioa by tho S enalssrarding Auipcs aé he optical

. heamreflected by the signal recording surface of the
disc gﬁ? mpfenamm fitst 1aser adupler 432 threuglbthe 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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first |aser coupler 122 through the sane route as the
forward path, and detected by the photodetector. The
| aser beam having the wavel ength of 660 nmis
refracted through the second optical path 125 in
whi ch the returning beamreflected by the optica
di sc 2 passes through the second objective |ens 19 and
the first collimator lens 12 to connect the optica
spot to the light receiving surface of the

t j r.222. (Th

B SR 102, Rineh e L Shout e P10 et 2 ffcted by
oypl er 123 is jncident on the

fro e secgnhd. | aser
the gtk A dpse{ Beam B fiecwapaleagth 041660 nm 1 refracied
., through the second collimtor lens 13, the first beam
thraygh; the second optinel padiy $2%inbwhich thetethining Bém téfiectddby e
fﬁ rror 17 and the second objective lens 19, and the
optical dise\2 pgssek #aotgh d¥Fetsid &gé@i’w lénd 19 ad B83irst collimator
recordi ng surface of the opfical disc 2 iIs incident
~ lend dseSSh .1, . 3.4 hrough t S
® r?u?’e as the8¥l g#\/\%?gé tptgt- , @#&égedglpggpﬁeo&tgﬁgﬁg?odemm
| aser beam havi ng the wavel engt h of

Oft&gﬁﬁﬁ%géégu%@régfed through the third optical path

126 in_ which the returning beamreflected by the

Thalases hranphaving the winelenztivofl 78®hecdmived fois tHeseanst

opt
_ the second collimator Iens 13 to connect the optical
lascsgmiplard 28fie indidiit of #ediitha deculindShrtabe bihe pptical disc 2
er B4 I%sre,

phot odet ector of the sécond | asér coup

o the.defacus margjn in
throfih e e TRt il ot 2, BRI SHEREL LR, 6 sopsebeam
: Z.to the n rical .aperture NA of the objective
splitég ﬁé’%ﬁ&s@ﬁ e and e seaond objectiveiens. 190and the retuneing
and, when the drawi ng range Spp of a focus error

Iasergqegwgpﬂpge@ by the sighalrecardingBunface X the opfical disc 2 is incident

into the second laser coupler 123 through the same route as the forward path, and

detected by the photodetector. The laser beam having the wavelength of 780 nm is
refracted through the third optical path 125 in which the returning beam reflected by

the optical disc 2 passes the second objective lens 19 and the second collimator 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
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nunmerical aperture NA of an objective lens, a return
path magnification 0 as an approxinmate value in a
-paraxial range, in the case of a general astigmatism
met hod, a spot size nmethod, Spp = 0.5 X' D)(NA X ) is
represented. In the case of BD, DVD, and CD, for the
sinplicity, Spp = 4 folds of Z, 0O _ 75 pmare set,
and a desired return path magnification is cal cul ated.
The followng table 3 is obtained. [Table 3] (W) 13

n i - | .

Sl spetuite NiF ofth ol Ieney Sl il Afewediod Pl an,

opti mum magni fication 1n the retur
t he secon

L G

col]imator lenses 12, 13 for constituting the first to
a Spoksizg meddd, cal paths 124 to 126 realize the return

pat h magnification R shown in the above table 3. In

t he Sppt=i 5 BANKexBYis rebresambdcal pi ckup device

according to the presen i nvention, the | aser beam

havi (yml f~40 . aser _
havih{r%et%E% wav el %ﬁg?’h%gfcéﬁﬁ)r% %ﬂl@h@lﬂ?ﬁép d flrﬁgﬁ g]ﬁg’ @ =
75 HeB 3 scf, W 2 Hesirfd Foedeh pattl Soagnitication is calculated. The following

table 3 is obtained.

ﬂhble 3]
A (um) NA Z (pm) Spp (um)
CD 0.785 0.52 29 12
- DVD 0.66 0.65 1.6 6.2
BD 0.405 0.85 0.56 22

'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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beam havi ng the wavel ength of 660 urn and the | aser
beam havi ng the wavel ength of 780 rimare incident on
one objective lens. In addition, the | aser beam havi ng

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

wavel ength of 780 nmmay be emtted from one |aser
coupl er and the | aser beam havi ng the wavel engt h of
405 run and the | aser beam havi ng the wavel ength 660

nm may be incident on one objective |ens. That is,

bea{tﬁ hﬁv ?tthé Wav%ﬁ%tﬁ'ﬁf 153@ ﬂi?ncti) El%flgsder %é?xﬁnl}ﬁ%g@e §+ ?ﬁ’ggﬁﬂl

first laser upl er
eam _having the

di ode, f em t

of J&@@@M@W Bk hbebfive Esn i aidion e Berthkambaving
phot odet ect or_as ht receiving el enent for

thepyavelapgtiyof 660 mmdrthmgasen bytam baving thel wavaleriptha of 789 himpmay
the wavel ength of 405 urn reflected by the optical

be etnittedFrom one ¢axelchfi@randahio I:REr B3 haHHS ‘i‘]%jwmrél&l of 405
2- vvavel ength | aser diode for emtting a | aser

DVD anggt hgﬁ@i@gﬁ%@%ﬁ%w %%ﬁﬁ@%ﬁgond#[g hogs

orrespondl ng to the CD and a phot odet ect or as a

Objécgfn;lzﬁg TS 1 ght receiving el ement for receiving the
returning light of the | aser beam having the

wav tigalosysten: £27 comprisdsy as stwwapin K. 9¢h $estlaser

and the | aser beam having the wavel ength of 780 nm a

coupler $28 nmiuhtedayiv a|leRsvelengdt TaseRdioE kb ﬂfgnﬁ“ﬁlf‘ﬁ Jh%flssfer Bea

emtted fromthe flrst | aser coup er

B R e o O3 A e Big o R P B

| éns 34 for conver

lighli}'?:é/% %tlcf‘é %yer i 12&%nt Cuia Elgﬁ? gf tfl;ra mi&sgf gmhaving the
' plitter 35 for transmtting the | aser beam having the

wav &4 40A oo reglsotedrby the @ptical disc 2: a second laser coupler 129

mounted with a 2-wavelength laser diode for emitting a laser beam having the
| wavelength of 660 nm correspondmg 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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and the | aser beam having the wavel ength of 780 nm and
reflecting the | aser beam having the wavel ength of
405 urn on the sane optical path as the | aser beans
havi ng the wavel engths of 660 nmand 780 nm a second
beam splitter 36 for raising he |[|aser beam having the
wavel engt h of 405 um and the | aser beam having the

wavel ength of 660 nmto the optical disc 2 side and

transmtting the | aser beam having the wavel ength of
a be

o/ [ Sid irror. 37, f ai si ng the.l asge m
and B IAEE buh hEVBR A et oF 75D ot enEresistiindbecases boam
side; a first objective lens 38 for converging the
having the wavglangthy 0403 mio ondthe samg ohticdl padbasiire Jaser bémens having
| aser beam having the wavel ength of 660 urn to the
the stayelehgthe o8 660 mgn s T80-EmOA sédundbRhbylitlt 36 for raRi I
eam

second objective lens 39 for converging the |aser
[

I
j =M= I
lasch DEAab 8 RS S RAEh 03 S il i el file o
t gIT sim | ar|l . tQe.poptical system 121, is
wa BRI C6 Bt onial st 2 Sidelapimmsriiiig thaseic bssmrs
havi ng the wavel engths of 405 urn and 660 urn raised
having the wayelength of J80naw arising 86rrond7 farmising ihplisenbesnot

on the signal recording surface of the optical disc 2

having thdwavélendthadm80 Inpioatie Gptical dRETsiab S FirsPEhibfvd 13fs 38

first objective lens 38 and an aperture |imting means

for om0zt P beith B d B SBLBG 4D Bl Rnc i sasep b

| Furt Rer, thgre I'S prov . . !
havif e @yl B 6B P B i resaraing rires of e oﬁ’a%fcé’zf%c
w t

ective lens 39 is set to a nunerical aperture

opj len
% aqxff"q §eroRd abjesties lepe 3hfor-nvinvegr gingthedsser boghihaeing 889 ur n

rai sed by the rising mnor 37 can forman opti cal

- wavelength ofi 780\ansioghe bighsloes st sivfabase aff opriss AR 5.2l
di sc 49

The optical system 127, similarly to the optical 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 rising

mirror 37 can form an optical spot on the signal recording surface of the optical disc |
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2. Further, 1/4-wavel ength plates 4l1la, 41b for
converting the polarization of the |aser beam from
the linear polarization into the circular polarization
are provided between the second beam sputter 36 and
the first objective Iens 38, and between the rising
mrror 37 and the second objective |l ens 39. According
to the optical system 127 as descri be above, the |aser
beam having the wavel ength of 405 nmenmtted fromthe
2. first laser coupler 128 is incident on the signa

" recordi ng surface of the optical disc 2 through the
first beamsplitter 35,

fir ol Liator, lens. 33, t
t ho Turhé, &/ﬁaﬁl‘?}ﬁ}ﬁ P@t&%%laaprib foreconveding he pelarization of
lens 38, and the returning |aser beamreflected by

the {aser beagn fony the dindinpplanizationdninfthe birculappolaritatitinsze Pravided
incident on the first |aser coupler 128 through the

betwesrethe ecnddainPlitttO3EBRA HRArR: o@%@q&ﬁ%\%akew?n the

phot odet ector. The | aser beam having the el engt
he first optical path

. v m | t
nsx%laﬁ?ﬁr whi ﬁ%ﬁ%oﬁ?&%ﬂt?c%g&%ggm reflected by the
opti,cal .disc 2 passes the fjrst objective | ens 38 and
 neAPPrdmelathe Gelical Systers 134 a8 dewaibmabove, e biser feam
spot to the light receiving surface of the
havigg the weveleusth of 405 ant émitted fromthefirsplaser dotiplerAl28ds idditent
| aser beam having the wavel ength of 660 run enmtted '

on tlig signdlirecordiag endatcsiihe @gﬁw%ﬁsclﬁ%{d?% tHE 8 Yoy MatoP fons

signal recording surface of the o
33, thE FR4 BRak Bl cal L i or lens the first bea
| spﬁét{t er %@h %he ’&ec%ﬁéhggé%sgjéﬁ?tﬁd@éﬁﬁﬁf&sﬁoi’mm ns
lective.lens 38, and the returning | aser beam
| 38, a?‘@f‘ﬁ%ﬁ“&l“lgglaﬁ% g‘e@iﬂgﬁ Pctﬁzbﬁﬂaﬁ signal tegoadiag sirfapeof the
.optical disc 2 is incident on the so
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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second | aser coupler 129 through the sane route as the
forward path, and detected by the photodetector. The

| aser beam having the wavel ength of 660 nmis
refracted through a second optical path 131 in which
the returning beamreflected by the optical disc 2
passes the first objective |lens 38 and the second
collimator lens 34 to connect the optical spot to the
light receiving surface of the photodetector of the

I m_hawi
secBfd REr DG PO Rl e kanld Rfe b s B0k BEAC 4R tetbdhes
aser.,c | er 9.is jncident on the signal recording

by r@gﬁ%ﬁg&t@he]‘ﬁﬁ aserpeanyhaying the, Wauelangth of 560 amais
collimator lens 34, the first beamsplitter 35 the

refraeled frougl aseeqnd aptieal fagh 18 hin wihidhnihe néturming Baam aeflected by
the second objective Iens 39. The returning |aser

the bptical difcl Bpdssek 1y firft Obfdclvdlers g saﬁéhgépgjggémfik%s 34

optical disc 2 is incident into the secon

: -rout e as .t.he .f orwar

to cBMARY e obtital e Be HBRHBRER e HutacB g In¥ el dedpr of the
b@ﬁm haviﬂ]grﬁﬁ wavel ength of 780 run is refracted

SeCqn A O td optical path 132 in which the
returning beam reflected by the optical disc 2 passes

t heAlsecthedassis beamibavingdhes wadelength ¢f789emo Bhitted from the
collimator lens 34 to connect the optical spot to the

seconidddser cowslen 1 2Wisatideit SnThe &igﬁ?ln&tbg@ss}%?gtfggg bt g{/eséﬂeirﬁ}]al

second | aser coupler 29. Eve

dise S frough T ot bR £E i irhopmtnting 3 o eona

opt1
the first, second

Cc velLength and each format, t}
bea“g%?lg%r it-}’\% S mygEor %@Metsﬁ@nd ehjectivedensidp. The
collimator |enses 33, 34 for constituting the first

- returpgilpser deapirefedtedby the sigitl recotdigisagthbezsr thplidal 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
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return path magnification O shown in the table 3.
Incidentally, the collimator | ens and the objective
| ens for constituting the optical systemof the
above-nentioned optical pickup device 1 have the
optical magnification suitable to record an
information signal to the optical disc 2. However,
the optical pickup device according to the present
invention may be constructed as an optical system

retiayp4in ti6A!p SHBAA!th bRy optimumto reproduce
an i nformati on signal and an optical system having an
optigcal i ficatiaon ti for recordi ng and/ or
rep r%‘&’ﬁ%?ﬁ@g e Fﬂﬁ%‘i’f?ﬁ‘i ﬁ"g?] a@@ﬁ éﬂ%J ecfive fens\fpeepnstinting the

2-wavel engt h | aser diode is used instead of the
optical yssera od the abevermentimed optical pickmal dewittehl Ieveithg optaesl
optical magnifications corresponding to the optical

maghnificatiew suibledorredortifariaRkmARSNTE RIS O Sp ARl Hﬁg by
e

using the first, second collimator |enses and t

| QR Js the erture
o e O o BRI 1 P oS RSt ey b
nd_objectiye | enges, a hol ogram havi ng wavel ength

wn%@ﬁ%ﬁ@@%@m@ SystepHayng sijEcatioreogigsnito
the | aser beam having the wavel ength of 405 nm 0. 65

- reprogucy apinformationesignal and ay optieal spsterhdiaging af ofikdl nm and
0.52 to the | aser beam having the wavel ength of 780

magnificatipn lwptitrame for recoridimy shdrg M%g :ﬁg g}t?fbgé]]gﬁéﬁ signal.

skilled In the art that vari .
cocor CRAnet e 2 VA ER TR e ARB A b in Sl ol ener
1 AR A 0L, Aol bevios e optinel mognifaions
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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WHAT IS CLAIMED I S: 1. An optical pickup device
conprising: a first light emtting unit that emts a
| aser beam having a first wavelength and a | aser beam
havi ng a second wavel ength; a second |light emtting
unit that emts a |aser beamhaving a third
wavel ength; first collimating neans for transmtting
the | aser beam having the first wavel ength and the
| aser beam having- the second wavel ength; second
weaat iset. ﬁmp s for transmtting the I aser beam
having the third wavelength; a first objective |lens
that transmits the | aser beam having the first
wavel ength transmitted through the first collimting
means or the | aser beam having the third wavel ength

L. tran%mrﬂptl@ptdhlpm@mcekwmmmgﬂ col li mati ng means; and
a second objective lens that transmts the | aser beam

havianfirst Hghteas uﬂi@ﬂiﬁié‘iﬁﬂw Héﬂh{xﬁﬂg Qvél&

first col rratl ng neans. e optica Kup devi cé

the first coI i mati ng
andﬁi%%%r%eﬁ%%ﬁé?%é%oﬁobj € ’| ens have a first
magni f i Caé:[lgﬂ f oy .convergi ng t he | aser beam havi ng the
fir st SRR IBRLFTINRE Wnik tha gmits adaser bpary hevingathindf a
first disc; the fast collinmating neans and the second
wavelngth;i ve | ens have a second 53 magni fication for
convergi ng the | aser beam having the second wavel engt h

t o dirst collimating means for transmitting the laser beam having the first

F

wavelength and the laser beam having the second wavelength;

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

wavelength;

a first objective lens that transmits the Jaser 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 havmg the first Wavelength toa s1gnal

recording surface of a first disc;

the first collimating means and the second objective lens have a second
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signal recording surface of a second disc; and the

second collimting neans and the first objective lens

have a third magnification for converging the | aser

beam having the third wavel ength to a signa

recording surface of a third disc. 3. The optica

pi ckup device according to claiml or 2, wherein the

first _wavel ength he second wavel ength and the third
mag%éﬁ?@f”é R GonyerE &P@S@hﬁem@@ngﬂgqaﬁgond viavelgagthde mer |
. one of the second wavel ength and the third wavel ength
signal recordingsurfaca of o lsecdndshisc; brdm havi ng the first

wavel ength, and the other is the |aser beam having

s hie secondrliAREid medns éHaiBthg Rirkt e dpive &R hﬁ% aGhird

according to claiml1, 2 or 3, wherein the laser beam

P LIS ' | asern _beam having.a
magnl R Bl M SR oo TR w0 R K na
econd wavel ngth is a laser beam having a wavel ength
re?"“ﬁ:%ﬁ‘@' a"ﬁ’rﬂf@éﬁg, d§Sd the | aser beam having the third

wavel ength is a | aser beam having a wavel ength of 785
3. nnllwepticabpickhe deyite eedordinghito plaievii are?, avtwoeidithgfitso any
one of the preceding clains, wherein the |aser beam

waveleaythNthetsB€ordd wavel (e bed e third v@adeﬁ:%%gnegﬁ] @E}T{g&\}?ﬁtg ntg H 2

wavel ength of 660 nm balnd, thebl aseL . | h
wavel S ol i b o e ol RN RIS 707

wavel.ength |s | aser beam having. . a 54
wavelengtﬁ is ﬂ)%ger than %he laser beam having the %mt wavelength, and the other

1S th¢ laser beam having shorter wavelength.

4. The optical pickup device according to claim 1, 2 or 3, wherein
the laser beam having the first wavelength is a laser beam 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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wavel engt h of 405 nm band. 6. The optical pickup
devi ce according to any one of the preceding clains,
wherein the first and the second collimating neans are
collimator lenses. 7. The optical pickup device
according to any one of clainmns 1 to 5 wherein the
first collimating neans is a collimtor |lens, and the
econd _col I imati ng neans has a coupling |lens and the
“mvégq REAGY nndy@d. "8, The optical pickup device
according to any one of clainms 1 to 5 wherein the
6. fi r'’Ehe eptical piekimdevieaaxording to amumid oftht preceding cldigs,
collimator lens, and a second collimting nmeans has

wherkhethe Girdtia @ HRY see6i® colﬂmai'ilhg n%bhg ﬁf& caMlifmattR 18R ce

according to any one of clains 0 wherein the

S,

: fir : At .8 a;collijmtor
T | onidte BlicAHASHERMC Bl b By RERE eefullt RGO,
an opLi cal..axi.s direction.  10. A recorder and/or
r e fhoBEERLImBHRR sanyts arallimator lengrandani t ting uni t

that emts a |aser beamhaving a first wavelength and
a Ithesgcond sollimaringgneans des adouphng lengand the edliroaidr lens.
light emitting unit that emts a | aser beam having a
8.t hTheloptien pioknﬁthvicé labedrditg tbiafRoh8 of BRANAS 1 ¥®5, wherein
transmtting the | aser beam having the first
wa ; r e
lﬁ@%(ﬂl;lﬁﬁﬁn%ﬁ'g:a}ésgﬁ a QR Rs8d Orcc%ilﬁ]%fb‘}.l?qsr %d

wavel engt sec _ i mat ng-neans Fansm
th%srlsgosﬁ%lrco fiRa hgal\rllleg}% ﬁalg é gcl)lfil%atoﬁe\:/n%l. ength; 55

9. The optical pickup device according to any one of claims 1 to 5, wherein

the first or the second collimating means is a collimator lens, and
the collimator lens is supported movably in an optical axis direction.
10. A recorder and/or reproducer comprising:
a first light emitting unit that emits a laser beam having a first wavelength
and a laser beam having a second wavelength;
a second light 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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a first objective lens that transmts the | aser beam
having the first wavelength transmtted through the
first collimting means or the | aser beam having the
third wavel ength transmtted through the second
collimating nmeans; and a second objective |ens that
transmts the | aser beam having the second wavel ength
transmtted through the first collimting neans. 11.
The recorder and/ or reproducer according to claim 10,
whe e8¢ SHRL first
obj Ect | ve rfselélilmm CTIrSt tﬂgléésfﬁ%ggﬁ%hgﬁbe fifst
ser beam haying, the first wavel ength
WaY“g %m@éﬁmaﬁﬂ&@mr @B@aglﬂganranﬁgfﬂml@ter bepm having
first collimating nmeans and the second objective | ens
the Huxdewavelength dransmifted fthiwagh e $ezond collmnatinggntdis; heder
beam havi ng the second wavel ength to a signal

r ecosetioid dbjédtive ferlthat (2RERRM Bl Bier G¥ah ﬁg&&%@om

col l'i mating neans and the first objective S have

ROk co the | aser beam
v vtﬁgv ngmtﬂ?r\em 1| rﬁ%&\%}tgfgﬁﬁ T]\E/Igaﬁn recordi ng
sur ce of rd di 12. An optical pr ckup device
11. ‘?chﬂﬁderén OF Eﬁpr@ilgﬁr ageoEdingte glasmd Opwhereim g
eI ement having a first light emtting unit that emts
a |ths &irstinedlimhting mgams dnidrthe fivetobljevtigt fens helvea lirser

beam havi ng a second wavel ength and a light receiving

maghiificatioh fér cReeigHRSthE I8 séauﬁlﬁhvﬂl 8 Bifst BeR8tke pg&faqaga  signal

the first wavelength and reflect y the op

recbﬂﬁﬁ’ghﬁ‘?aéeao?earﬁ@ﬁﬁ@-haw ng the second wavel ength; 56

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

magniﬁcetion 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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a second light receiving and enmtting el enent having a
second light emtting wunit that emts a | aser beam
having a third wavel ength and a |ight receiving unit
that receives the returning | aser beam having the
third wavel ength and reflected by the optical disc;
first collimating neans for transmtting the |aser
beam having the first wavelength and the | aser beam
havi ng the second wavel ength; second col |l i mating neans
for Vi dd . | aser.. beam havi,ng.t he thi.rd, L.
nawel RBYEh B IE oo Bhin G TerE it secon fight avuiting
l.aser heam having the first wavel ength transmtted
“nftﬁﬁ%ﬂf@wstaﬁés@nhegm haying athtirdwavadength and alight seseivitpaanit that
hgviﬁi the third wavel ength transmtted through the
Teqeines the retirhingasen heamdnvingahe tiird Ra08enahiafg kAP
that transmts the | aser beam havi ng tﬁgﬁsecond the
opHeateingt h transmtted through the first collimting
means. 13. The optical pickup device according to
cl ai . rein the first.abjective |ens and the
i 7 et heat o conSpisik i loter beamavinghe st
far converging the | aser beam having the first
Wawg‘e'é&tgﬁag thedaser beam hayingithe peednd womtelermith;di sc to t he
light receiving unit of the first receiving and
em setond collimating medes fop oanéiniti i ARr beAE HA0Re e hird
first collimating nmeans have a second magnifticdation

wavelénggignver gi ng the | aser beam having the second
wavel ength and reflected by the optical disc to the

' 98 irdy BBt ot it sttt the Tnser beam havingJho fust

. 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
twnmmmuﬁhnanmnﬁmdﬂnnughﬂmﬂﬁstuﬂﬁnwﬁngnxmn&
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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emtting elenment; and the first objective I ens and the

second collimting neans have a third magnification

for converging the | aser beam having the third

wavel ength and reflected by the optical disc to the

l'ight receiving unit of the second receiving and

emtting elenment. 14. The optical pickup device

.according to claim12 or 13, wherein the first
enn%ﬁ@[@@if‘g%rﬂndt he second wavel ength and the third

wavel ength are different wavel engths from each ot her,

ondhefirst lobjestivoleds wad dieesegoind esltintatiag hivand havey dlishgt h

is longer than the | aser beam having the first
magﬂ\ﬂi\é&di&[‘ﬂirféon@éitéir%}ﬁe RisBEbeant ﬁaﬁﬁ% theahfdl v@@sﬁ:[@r{?ﬂ’l/ At

ngth. al evi ce

shorter wavel e 15. The opti pi ckup d
e laser

' ' : 14 [ t
refloBAOThAY flsP)etignt Rl poif 9P % ool st ana
'tﬁ%i ng a, wavel ength of 660 nm band, the | aser beam
emi ?]ﬁg’ef‘he second wavel ength is-a |l aser beam having a
wavel engt h of 405 nm band, and the |aser beam having
14. ¢ hEhe optical miakup dervjethadoording saelnirhd aror H3ywheren the first

wavel engt h of 785 run band. 16. The optical pickup

wavekiagthctheaecqiddvigslémztia apd eieahil vadvelemthlate diffdlent
wherein the |aser beam having the first wavel ength is

i d, the
ol SRR RS O O UG, AL G R BOURRY,
wavelgggﬁl i? ﬁ)\ﬂgg 2n the \ellsegr régxtnqla%fing7t§12 firrzlatrpwgvae eq{gﬂi%%d 5tl§e 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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the | aser beam having the third wavelength is a | aser
beam having a wavel ength of 405 nm band. 17. The
opti cal pickup device according to any one of clains
12 to 16, wherein the first and the second
collimating neans are collimator |enses. 18. A
recorder and/or reproducer conprising: a first light
receiving and enmtting elenment having a first |ight
eni theilasgr bedam havingtheirdsvavelangg ishdaser bexttaving 4 r st
wavel ength and a | aser beam having a second

wavmgﬂp@fgms,mﬁlbgn@ l'ight receiving unit that receives
returning | aser beam having the first wavel ength and

r ef . y i.sc.and the ser heam hayi ng .

17. {1 TREiSabicRt BRE ReoliBE sy ot Kl iPTs. Rherein
jtt] el ement.. having a second light emtting unit

the ﬁq%:[mclstﬁ?, tsgcoéﬁ‘lacgb@a%dﬁ?%\?ﬁ@lwmr densg@vel engt h, and

a light receiving unit that receives the returning
18. | asArednedenand{armeprothheer chinpdisingy el engt h and refl-ected

by the optical disc; first collinating means for

t r anfsi ﬁghtma:diﬁﬁ% kg emiting eldnak Rgvihpa ﬂrsﬂght cmitting unit

e |las con

wavel engt h and t er beam having the s
Bans ' ' for _transmttin
that L) B8G an AT o FE WLk AR o ol sl
bjective lens that transmts.the | aser beam having
waveleeity andia il ederiing Ho it Soeives detring ket am hawag the

col limati ng means or the |laser beamhaving the third

first wavelpegihand reflested by arjoptical dige anddhs bserbeamohaving thag
means; and 59

second wavelength;

a second light receiving and emitting element having a second light emitting
unit that emits a laser beam having a third wavelength, and a light receiving unit that
- receives the returning laser beam having the third wavelength and reflected by the
optical disc;
first collimating means for transmitting the laser beam having the first
wavelength and the laser beam having the second wavelength;
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 nmeans. 19. A recorder and/or
reproducer according to claim 18, wherein the first
objective lens and the first collimting neans have a
first magnification for converging the |aser beam
having the first wavel ength and reflected by the

optical disc to the light receiving unit of the first
| ement; the second

light receivin nd _.emtting e X
obj ?‘élﬁ%f%’fasmt that ﬁ‘#li%m?sabp lasprlbeany having sharsacond
second nmagnification for converging the | aser beam

wavplengih mahsmitted diough ted Srsyedliianting nednect ed by t he
optical disc to the light receiving unit of the first

19.1 1 gIA reicBdRl WhdYer uRE: Add {ﬂﬁﬂﬁ first
obj ective |l ens afnég t he séeéggg(gnggf |rrat1|§’2§h§%§}1s have a
t hi iLfh ion for converging the | aser beam.
hav P%gﬁlgﬁ(g;} ‘%"régg%&}]&f it éffﬂ oQfligtatiigy Hganshave\a gk
optical disc to the l[ight receiving unit of the second
maﬂ”%‘r‘@qﬂefg% FRBVSEInG Hie l’é‘iﬁrtbpmdla@mfga firstagavelengtipand al
pi ckup device conprising: a first light emtting unit
reflackest byethetaptiaal disceto thelighivevsinngamit dthe fit HehPfcbivid \thd
a | aser beam having a second wavel ength; a Second
emjﬂjhgmergéﬂt}'ti ng unit that emts a | aser beam having a
third wavelength; .a first collimating section that

U 318 Bdond oBfeckifs fins 868 Bd Bt leh}nl?a%n;; Inggatns hg\(r)e a second

magnification 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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wavel ength and the | aser beam having the second

wavel ength; a second collinmating section that
transmts the | aser beam having the third wavel ength;
a first objective lens that transmts the | aser beam
having the first wavelength transmtted through the
first collimating section or the | aser beam having
the third wavel ength transnmitted through the second
collimating section; and a second objective | ens t hat

ol SR e BRI P e "

A recorder, and/ or reproducer corrprl sing: a first |ight

eni t # Sergndrollimafing seetion that trapsmuty therlaserbemy bavidg the third

wavel ength and a | aser beam having a second
wavelemgtlengt h; a second light enmitting unit that enmits a

| aser beam having a third wavelength; a first

navi e BEPPRPE IR et B3 tﬁ%%ﬁéé%wéﬁ‘a%@%z@geﬁﬁm g
el PR e AR sectioReortin fger boam
ha yvavgﬁl)pengt , a first objective lens that transmts the

thigkwavelongth transmittedshronghthé seophd collimnatinigtseeton; and
through the first collimting section or the |aser

beamseband oigjettive lehd tht HaShBE Tasef BESHHE &:@g ﬂg Q048

the second collimating section; and a seco ] ective

_wavlg]%ﬁgmtﬁ:@gnﬁmﬁ@ &b ?irét%%ﬁimﬁ’&fg'} ABY h ng t he second

21.  Arecorder 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;
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 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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wavel ength transmtted through the first collimating
section. 22. An optical pickup device conprising: a
first light receiving and emtting el ement having a
first light emtting unit that emts a | aser beam
having a first wavelength and a | aser beam having a
second wavelength and a light.receiving unit that
receives the returning | aser beam having the first
wavel ength and reflected by the optical disc and the

m._having t segcond..wavel ength; a second
w @W%@%%ﬂﬁﬁ%ﬁ%ﬁ%ﬁ%s ing a second
light emftin unit that emts a |aser beam having a
2% hi r Anepiispknighup devicecomptisingecei vi ng unit t hat
receives the returning | aser beam having the third

vav ed Brsgliphtanckiviag edteasitting él&ﬁcnt‘l&% gi;gé ;ﬁgnt EmitlifShnit

collimating section that transmts t pbeam
thdt dWiR%K | : hrand the | aser beam havin ‘
t he sec%‘gr}%bgv\gé}e g%%g%&ggﬁﬁgﬁplailﬁ%ﬁrﬁqﬁnﬁmﬁsw nd

t _Lkransm the .| aser beam having the third
Wa&ﬁh@%@‘r@?‘ﬁ,rﬁﬁm%‘fms Hfl%ﬁat\;r@cemsghq resurningalaseriteant haying
Iﬁser beam having the first wavelength transmtted
therfsbwarelength and waflected byntheioptcalelisc and e ldsBEbéaas Biving the
beam having the third wavel ength transmtted throug%
secohe wawelengthcol | i mating section; and a second objective
lens that transmts the | aser beam having the second

Sack Pt REERYL Bt SIS P b Sekondlian it

unif¥fhat emits  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 having the first
wavelength and the laser beam having the secoﬁd 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 emtting el enment having a
first light emtting unit that emts a |aser beam
having a first wavel ength and a | aser beam having a
second wavel ength, and a light receiving unit that
receives the returning | aser beam having the first
wavel ength and refl ected by an optical disc and the
| aser beam having the second wavel ength; a second
light receiving and enitting el ement having a second

lig ey LHnit that.em.ts a |aser heam-having a |
i ryEEebLs St dnd' RS Rle bedhebing a vt e pmiting uni
recei ves tge returning | aser beam having the third

thag gl éﬁ@ieﬁ 8an by twayelength andta laser bdamdiavingf @sdcond
collimating section that transmts the | aser beam

wabielength, arn Tightvtoeivimg el ibidteadives me_réﬁﬁﬁﬁ%%a%ébﬂ h&¥ing

the second wavel ength; a second collinmating section

thetfiysf wiveldtnih hid fdiRc L0 he.third .
wavel engt i, a first ogﬁac{ |ive l@%aﬁqﬁg{eﬁﬁ%hm"m@he
having the first wavelength transmtted
Sec%ﬁ@%&%%?ﬁ%’ first collimting section or the |aser
beam having the third wavel ength transm tted through

t he 2$@eddigh reqeiiiing and emitting riensem having asedombligittenyting
l ens that transmts the | aser beam having the second

unit/thateneite Taser teagthavise a (hir fi i LBl i
section. 63 Opti calﬁ%?gkup@ggg?ﬂggﬁhhgcg%g@%%?fag%ﬂhat

reodNeil it oing Yol Beeeh idvink the ihin WA e i B T fie Rl by the

i nvention provi

opti %] M c,z es an

a first mﬂimaﬁng 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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opti cal system having an optical magnification
suitable for each disc format between three optical
discs and a light-emtting neans for enmtting a:laser

beam having a wavel ength corresponding to each disc

in the optical systemof the optical. pickup for
recordi ng and/or reproducing an information signal to
Dpticat I ) Bevige, dtecorder Anal/OreR epndduceaf

the opti ) ps AtECOrdor At
conponents from being increased to sinplify the

ABM'M@FOFMHIQ@L@EW system thereby. preventing
the length of an optical path from being |engthened,
t he tical ,pick frombei ng increased in size, The
opt iﬁgq ﬁfﬁ?% gfﬁeaﬁ@? provides an 3?‘?%13 P#Cﬁgn 3ewtwh1ﬁlg realizes an
for emtting a | aser beam having a first wavel ength

optigabisysters hevingaaraphigel magifivatiom suitableforegtin dise fosaaind

light emtting unit for emtting a | aser beam havi ng

betwedihibree uptical 8i3cs dnd 2lifht &hitifg MRS Rir efxﬂlﬁrﬁgl?g b Yser beam

transmtting the | aser "beam having the
havites '?:Grrtegﬁz . ' he secon 3 _
mvﬁ@ggﬁ?‘ﬁa SEco r]# gﬁlﬁﬁ %%%Jﬁéhg g?%‘fﬁ 24 %fﬁ@,ﬁdl‘{tPP pptical
. | aser.. beam having the third wavel ength, a first_
| Pmki‘@?@éf‘f%d% H%%WP(?@J%?&@@M@WH to sheapticel disgs
tgg first wavelength transmtted through the first
and pyich preevewiy theormber afteonprmentstfeambbing ingreabed 10 ¥ilify the
wavel ength transmtted through the second «collimfor
compesition afi theopie 8l dtcp)] ' SRy
"mll)aser beam havi ng tctﬁ%etﬁgﬂggz%é ‘\%gég g]eg%ﬁgﬁrgn%ﬁwﬁh

from! BUiRY Ehgttbed, the bphddl b&éﬁ}poﬁ'oﬁebrgng Tnctkasad in size. The
optical pickup device has a first light emitting unit for emitting a laser beam having

a first wavelength and a laser beam having a second wavelength, a second light
emitting unit for emitting a laser beam having a third wavelength, a first collimator
lens for transmitting the laser beam having the first wavelength and the laser beam
having the second wavelength, a second oollimator lens 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 lens or
the laser beam having the third wavelength transmitted through the second
collimator lens, and a second objective lens fqr transmitting the laser beam having

the second wavelength transmitted through the first collimator lens.

Fig. 2
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