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DEVI CE 5 BACKGROUND OF THE I NVENTION Field of the Invention The present
invention relates to a photodetector-anplifier circuit and an opti cal

pi ckup device. Mre particularly, the present invention relates to a 10
phot odet ector-anplifier circuit and an optical pickup device which can
swtch a plurality of photo-detecting sections. Description of the
Background Art Recently, as the packaging density, function, and 15

oper at i n§ I§fiEe O FofT HEe mNanduciior i ntegrated circuits have been inproved,
technol ogy has al so been devel oped in which a sem conductor integrated

circuit is conposeegHofropEgEurakRi-ayPofl riffenat i e rsubt eprangia gunaie on
circuit to be operated is selected by switching ON or OFF a current
suppl i edprreach function 20 circuit. 25 As an exanpl e of such technol ogy,
a photodetector-anplifier circuit wll be described which is used in an
optical pickup device of an optical disc drive to read a signal froman
optical disc nmedium Optical disc drive apparatuses capable of recording 1

5 BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a
photodetector-amplifier circuit and an optical pickup device.
More particularly, the present invention relates to a
10 photodetector-amplifier circuit and an optical pickup device

which can switch a plurality of photo-detecting sections.

Description of the Background Art
Recently, as the packaging density, function, and
15 operating speed of semic&nductor integrated circuits have been
improved, technology has also been developed in which a
semiconductor integrated circuit is composed of a plurality of
function circuits, and a function circuit to be operated is
selected by switching ON or OFF a current supplied to each function

20 circuit.

As an example of such technology, a
photodetector-amplifier circuit will be described which is used
in an optical pickup device of an optical disc drive to read a

signal from an optical disc medium.

25 Optical disc drive apparatuses capable of recording




data onto optical disc nedia, such as DVvD, CD, and the like, are becom ng
wi de spread. In an optical disc drive apparatus which perforns both a data
read operation and a data wite operation, a |laser light power for witing
data onto an optical disc nmedium5 is different froma |laser |ight power
for reading data fromthe optical disc nmedium Therefore, when the |aser

| i ght powers are changed, the gain of the photodetector-anplifier circuit
included in the optical pickup device needs to be switched in order that

the out pateobhageohalbal Wit sk mddiey outpyt zdypen] i, aRgR ehetheke lGire
anplifying circuit. FIG 7 is a dlagrantlllustratlng a conventi onal

phot odet egliapliib-cepebbayl tzdiselpteddn glaranesePabeatar kil Onen
Publ i cati on No 10 107 63. As illustrated in FIG e output term nal
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photodetector-anplifier circuit of FIG 7, the galn of the operational
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Wien data _ . . . _
in the optical pickup device needs toc be switched in order that

the output voltage falls within the output dynamic range of the
10 amplifying circuit. |
FIG. 7 is a diagram illustrating a conventional
photodetector-amplifier circuit disclosed in Japanese Patent
L.aid-Cpen Publication No. H10-107563. As illustratedin FIG. 7,
the output terminal of a photodetector 72 is connected to the
15  dinverting input terminal (-) of an cperational amplifier 71.
Gain resistors 74 and 75 are each connected in parallel between
the inverting input terminal {(-) and the output terminal of the
operational amplifier 71 to form a negative feedback loop. More
specifically, the gain resistor 75 is connected directly to the
20 output terminal of the cperational amplifier 71, while the gain
resistor 74 is connected via an analog switch 76 to the output
terminal of the operational amplifier 71.
According to the conventional photodetector-amplifier
circuit of FIG. 7, the gain of the operational amplifier 71 can

25 Dbe switched by turning the analog switch 76 CN or CFF. When data




2 is read froman optical disc nedium the power of laser light emtted
froma light source is set to be small. In this case, by turning the
anal og switch 76 OFF, the gain of the operational anplifier 71 is set to
be a high value due to the resistance of 5 the gain resistor 75. On the

ot her hand, when data is witten onto an optical disc nmedium the power of
| aser light emtted from the |ight source is set to be larger than when
data is read. In this case, by turning the analog switch 76 ON, the gain

of the dpenaadomoramg iddtalcall disd egidated te thapared | elsaddi i4an 10
of the resistances of the gain resistors 74 and 75, and therefore, 1is
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this case, by turning the analog switch 76 ON, the gain of the
operational amplifier 71 is regulated by the parallel addition
10 of the resistances of the gain resistors 74 and 75, and therefore,
is smaller than when data is read.

Recently, optical disc drive apparatuses capable of
reading and writing data with respect to a plurality of types of
optical disc media have also been known. For example, an optical

16 disc drive apparatus supporting two disc specifications DVD and
CD employs two laser light beams having different wavelengths,
i.e., infrared light and red light, as light sources. 1In this
case, an optical pickup device included in the optical disc drive
apparatus comprises a plurality of photodetectors supporting

20 respective light source wavelengths, and one of the
photodetectors needs to be selected using a switch, depending on
the type of an optical disc medium used.

To this end, a photodetector-amplifier circuit has been

proposed in which the same number of analog switch circuits as

26  that of photodetectors are provided between the photodetectors




25 that of photodetectors are provided between the photodetectors 3 and an
operational anplifier, and one of the photodetectors to be connected to
the input termnal of the operational anplifier is selected, depending on
t he wavel ength of a light source used. According to the

phot odet ector-anplifier circuit thus proposed, 5 the circuit size and the
conplication of the wiring |ayout can 10 be reduced as conpared to the
phot odet ector-anplifier circuit in which operational anplifiers are

separ at eland emegteed tti@ridie ampadFdedd, vanphehedeteeher shoahde Be pbot odes ect or
is selected by turning the operational anplifiers ON or OFF. The

above- deses idogthephtetodet ek of ngiP |t dirginLl IfUithe 698PAESHAG dab Ui &l &ty Of
phot odet ectors has the followi ng problem The photodetector-anplifier

circuit conpeilsichedd dpbehalhbyoRftRhohedeteghor srand ione 9BaLaki @6ak.
anplifier further 15 conprises a plurality of analog sw tches which connect

the = respeoidxe meLodet eH O uaNLLde-dmptle Lof inal, qf chhe arpbbiler

Usi ng the anal og switches, one of the p etectors Isto e used
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which operational amplifiers are separately connected to the
respective photodetectors, and a photodetector is selected by
turning the operational amplifiers ON or OFF.

10 The above-described photodetector-amplifier circuit
comprising a plurality of photodetectors has the following
problem.

The photodetector-amplifier circuit comprising a
plurality of photodetectors and one operational amplifier further

15 comprises a plurality of analog switches which connect the
respective photodetectors and the input terminal of the amplifier.
Using the analeog switches, one of the photodetectors which is to
be used ié selected, and only the selected photodetector is
electrically connected to the input terminal of the operational

20 amplifier.

However, since the analog switch has a parasitic
capacitance, a current path cannot be completely interrupted even
when the switch is OFF. Therefore, when a photoelectric current

occurs by stray light entering a photodetector which is not

25 connected to an operational amplifier, the photoelectric current




when the switch is OFF. Therefore, when a photoelectric current occurs by
stray’light entering a photodetector which is not 25 connected to an
operational anplifier, the photoelectric current 4 |eaks into the
operational anplifier via an analog switch which should interrupt the
phot odet ector and the operational anplifier. As a result, the operational
anplifier outputs a noise signal, |eading to an unstable operation of the
phot odet ector-anplifier 5 circuit. SUVMMARY OF THE | NVENTI ON Therefore, an

obj ect oflcahe phesenhel sVERiE Dond B dnfh 1 PF 0V d8 A apheohedshest of caidh er
circuit and an optical pickup 10 device which conprise a plurality of
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anplifying circuit when |ight enters a photodetector which I's not
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pl ura |ty ofufﬁ first swtches of connecting the correspondi ng respective
phot o- detecting sections and an input termnal of the anplifying <circuit,
and a plurality of second switches of connecting

SUMMARY OF THE INVENTION
Therefore, an object of the present invention is to
provide a photodetector-ampiifier circuit and an optical pickup

10 device which comprise a plurality of switchable photecdetectors,
and in which a signal is not output from an amplifying circuit
when light enters a photodetector which is not electrically
connected to the amplifying circuit, resulting in a stable
operation.

15 A first aspect of the present invention is directed to
a photodetector-amplifier circuit for outputting a voltage,
depending on an intensity o©f incident light. The
photodetector-amplifier circuit comprises a plurality of
photo-detecting sections, an amplifying circuit, a plurality of

20 first switches of connecting the corresponding respective
photo~detecting sections and.ah input terminal of the amplifying
circuit, and a plurality of second switches of connecting
corresponding respective connection points between the first
switches and the photo-detecting sections, and a predetermined

25 voltage supplying point.




correspondi ng respective connection points between the first swtches and
t he photo-detecting sections, and a predeternined 25 voltage supplying
point. 55 10 In this case, preferably, the first and second swtches
connected to the sane connection point are operated in a conplenentary
manner so that one of the swtches is ONwhile the other is OFF, and the
one is OFF while the other is ON. Preferably, a potential of the voltage
supplying point is set to be equal to an output offset voltage of the

amplifying circuitian i€ dpsef,eppbiyrabhe, potent tat 0fd theoMal dvdldahes
supplying point is a ground potential. Each of the first and second

Sw t ches gmhddi@didecarhe 0Okafcbi RMRECE1SNSISOL, 2P ARYDEIME in a
transistor, and a junction FET. A second aspect of the present invention
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is set to be equal to an output offset voltage of the amplifying
circuit.
More preferably, the potential of the voltage supplying
point is a ground potential.

10 Each of the first and second switches may include any
of a bipolar transistor, an analcg MOS transistor, and a junction
FET.

A second aspect of the present invention is directed
to an optical pickup device for outputting a voltage, depending

15 on an intensity of reflected light from an optical disc medium.
The optical pickup device comprises a light source, a plurality
of photo-detecting sections of receiving returning light which
is output from the light source and is then reflected from the
optical disc medium, an amplifying circuit, a plurality of first

20 switches of connecting the corresponding respective
photo-detecting sections and an input terminal of the amplifying
circuit, and a plurality of second switches of connecting
corresponding respective connection points between the first
switches and the photo-detecting sections, and a predetermined

256 voltage supplying point.




20 switches of connecting the correspondi ng respective photo-detecting
sections and an input termnal of the anplifying circuit, and a plurality
of second sw tches of connecting corresponding respective connection

poi nts between the first sw tches and the photo-detecting sections, and a
predeterm ned 25 voltage supplying point. 6 In this case, the |light source
may emt two or nore |ight beans having different wavel engths. More
preferably, at |east a portion of the returning light enters a different

posi tion, dependi Ngrothaswavel engéh iofht Sot hee ielyusmi DG wo @htorMTIBght
preferably, the first and second switches connected to the sane connection

poi nt ar ey HLd I A £ O enpif &l sndranner so that one of the switches
is ONwhile the other is OFF, and the one is OFF while the other is ON 10

More preferably, appolentidl ofithe ohi.age gupplyiBg oBOLRL FSt$LLikg be
equal to an output offset voltage of the anplifying circuit. Mre
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bi pol ar trnansistaor,. an anal.og MOS transi stor, and a junction FET.
Accor%infﬁ%a%%%?ﬁﬂﬁﬂ%mﬁﬁ%&Ebr-anplifier circuit and

More preferably, the first and second switches
connected to the same connection peint are operated in a
complementary manner so that one of the switches is ON while the
other is OFF, and the one is QOFF while the other is ON.

10 More preferably, a potential of the voltage supplying
point is set to be equal to an ocoutput offset wvoltage of the
amplifying circuit.

More preferably, the potential of the voltage supplying
point is a ground potential.

15 Each of the first and second switches may include any
of a bipolar transistor, an analog MOS transistor, and a junction
FET.

According to the photodetector-amplifier circuit and
the optical pickup device of the present invention, even when a

20 photoelectric current occurs in a photo-detecting section
connected to an amplifying circuit, an output voltage of the
amplifying circuit is not affected by the photoelectric current
thus occurring, so that a stable amplifying operation is achieved.

These and other objects, features, aspects and

26 advantages of the present inventionwill become more apparent from




the optical pickup device of the present invention, even when a 20

phot oél ectric current occurs in a photo-detecting section connected to an
anplifying circuit, an output voltage of the anplifying circuit is not
affected by the photoelectric current thus occurring, so that a stable
anplifying operation is achieved. These and ot her objects, features,
aspects and 25 advantages of the present invention wll becone nore
apparent from7 the follow ng detail ed description of the present invention

when .t akere EB1ceRiHBCA 0N Wd Riche iaeGePanyi g pHedWnRg$nvBRt Ebn when
DESCRI PTION OF THE DRAWNGS 5 FIG 1 is a diagramillustrating a

phot odet ecli@fr aWPlddd finH ifGlivi € GHI NGdnp ah fid P taebadiqrent  of the
present invention; FIG 2 is a diagramillustrating a switching operation
of the photo-detecting section of the photodetector-anplifier 10 circuit

of FIG 1; FIG 3 is a diagramillustrating a photodetector-anplifier

circuit aggodi $HE tﬁﬂpqﬂ&ﬁﬁﬁ{ of the present invention; FIG 4
é“qﬁigéﬁgﬁ Qﬁgmn %

is a diagram.i ng a s ching step 15 perforned by the
phot o=det ecti ng se%&i nlpf thleS pho%odete torfanplifiﬁi %ir% Et of Fﬂéa 3;
FI G g is a diagramil'lustratThg an exenp %?%'%%ticaﬁ Blgﬁu dévi ce

accordln%ﬂé%é%éggéé%fygﬁﬁIf?%&r%&r%ﬁﬁtpgggggéingtx:a first embodiment

of the preésent invention:

FIG. 2 is a diagram illustrating a switching operation
0of the photo-detecting section of the photodetector-amplifier

10 circuit of FIG. 1;

| FIG. 3 is a diagram illustrating a
photodetector-amplifier circuit according to a second embodiment
of the present invention;

FIG. 4 1s a diagram illustrating a switching step

15 performed by the photo-detecting section of the
photodetector-amplifier circuit of FIG. 3;

FIG. 5 is a diagram illustrating an exemplary optical
pickup device according to a third embodiment of the present
invention;

20 FIG. 6 1s a diagram illustrating another exemplary
optical pickup device according to the third embodiment of the
present invention; and

FIG. 7 1is a diagram illustrating a conventional
photodetector—-amplifier circuit.

25




invention; 20 FIG 6 is a diagramillustrating another exenplary optical
pi ckup device according to the third enbodi ment of the present invention;
and FIG 7 is a diagramillustrating a conventional

phot odet ector-anplifier circuit. 25 8 DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Her ei nafter, enbodi nents of the present invention will be
described with reference to the acconpanying draw ngs. (First Enbodi nent)
5 FIG 1is adiagramillustrating a photodetector-anplifier circuit

accor di ngescra Fiiimest cgnitedi MRMFERMED eEumesaeniTd nvention. The
phot odetector-anplifier circuit of FIG 1 conprises an operational

anplifier 11, phoyedeteatets, %@erﬂg’nt@@ﬂﬂ@H@%)rls@';e@ﬁdlﬁTzenﬁ%hmsl 18

and 19, 10 a feedback resistor 14, and an i npedance mat chi ng resistor

The feedbacClyJdesiiHloy w]f]cl'f S:e@ﬁ%@'é%@eectobeéﬁ’@%&?nﬁ%ﬁﬁ% ofr%flrﬂiéh and an

inverting input termnal (-) of the operational “anpl |f|er

i npedance natchlng K t nnected between a non-inverting input
termnal (+) of thnggg?a%#g#alh% c?anpllfler 11 and GND. The phot odet ect or
12 is.connected vi Epe smnth316 tq the Jnvertlng 1TBustES ghaal ( 3 of

t he operati onal anpllfler 11 agr

photodetector-~amplifier circuit according to a first embodiment
of the present invention. The photodetector—-amplifier circuit
of FIG. 1 comprises an operational amplifier 11,
photodetectors 12 and 13, switches 16 and 17, switches 18 and 19,
10 a feedback resistor 14, and an impedance matching resistor 15.
The feedback resistor 14 is connectedbetween an output
terminal and an inverting input terminal (-) of the operational
amplifier 11. The impedance matching resistor 15 is connected
between a non-inverting input terminal (+} of the operational

15 amplifier 11 and GND.
The photodetector 12 is connected via the switch 16 to
the inverting input terminal (-) of the operational amplifier 11
and a negative voltage source Vee. A connection point between
the photodetector 12 and the first switch 16 is connected via the
20 switch 18 to a voltage source Vcc. The photodetector 13 is
connected via the switch 17 to the inverting input terminal (-)
of the operaticnal amplifier 11 and the negative voltage
source Vee. A connection point between the photodetector 13 and
the switch 16 is connected via the switch 18 to the wvoltage

25 source Vcc. Note that the voltage source Vcc may be supplied




and a negative voltage source Vee. A connection point between the

phot odet ector 12 and the first switch 16 is connected via the 20 switch 18
to a voltage source Vcc. The photodetector 13 is connected via the switch
17 to the inverting input termnal (-) of the operational anplifier 11 and
t he negative voltage source Vee. A connection point between the

phot odetector 13 and the switch 16 is connected via the swtch 18 to the
vol tage 25 source Vcc. Note that the voltage source Vcc nay be supplied 9

directly dinata PEWRIn SOWSER 4 i8irA tihiguigh the phot odet ector-anplifier
circuit of the first enbodiment conprises one operational anplifier 11 and

two phot odet ect or 2.1k ARG 13 Cffh&é’&ﬁje%aé@c&ﬁ—ﬂ;{eﬂe!ﬂ%i;éf Yoidd 1§ of t

nl ) . he
phot odet ector-anplifier Circuit may conprise t nore phot odet ectors.

In the firisis eapodirate LhgpsyLLehes. 10.ANL AT carpaspond b9 Lhsty,

switches, and the swtches 1 rrespon econ

phot odel SHACAIILILAT ol rGUlt 1 TG Tye® (f0.pas glokhe st ches 15

and 18 or a palir o e SW es 17 and h - same

connegti oint, are operated in.a conplenmentary nmanner, so that one of
them s GRWRITE ST Tt B -1 4P T61 1t hdho P EPERR WS hE ot HeTe | s
ON. Hereinafte this point wll be described in detail. 15 FIG 2 jis a
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of the photodetector-anplijfier , )
correspond to "first switches, and the switches 18 and 19

correspond Lo second switches.
In the photodetecteor-amplifier circuit of FIG. 1, a

10  pair of the switches 16 and 18 or a pair of the switches 17 and
19, which is connected to the same connection point, are operated
in a complementary manner so that one of them is ON while the other
is OFF, or the one is OFF while the other is ON. Hereinafter,
this point will be described in detail.

15 ﬂ FIG. 2 is a diagram illustrating a switching operation
of the photo-detecting section of the photodetector-amplifier
gircuit of FIG. 1. 1In the example of FIG. 2, it is assumed that
the photodetector 13 is selected. When the photodetector 13 is
connected to the operaticnal amplifier 11 by turﬁing the

20 switch 170N, the switch 19 connected to the same connection point
as that of the switch 17 is OFF. Also, the switch 16 is OFF. The
ﬁonnection between the photodetector 12 and the operaticnal
amplifier 11 is interrupted. In this case, the switch 18
connected to the photodetector 12 is ON.

25 In this case, when stray 1light enters the

10




circuit of FIG 1. In the exanple of FIG 2, it is assuned that the

phot odet ector 13 is sel ected. Wien the photodetector 13 is connected to
the operational anplifier 11 by turning the 20 switch 17 ON, the switch 19
connected to the sane connection point as that of the switch 17 is OFF.

Al so, the switch 16 is OFF. The connection between the photodetector 12
and the operational anplifier 11 is interrupted. In this case, the switch
18 connected to the photodetector 12 is ON. 25 In this case, when stray

l'i ght entp@{o'%6&29%el:Q&hqtzog%_%hﬁ(ac%%ddb?&g%B%réﬁ@%hﬁ%r@@ﬂﬁé@@i,

anplifier 11, a photoelectric current occurs. en the photoelectric

. : | . iteh 16
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to the operational a ler e operational ler puts a

vol tage whi.choshauld ol be. o put., based en the, ] eakade LEUTLeN.r 16

resulting in an uns | e” opef a |oﬁgb phot odetector-anplitréer circuit.
By contrast, .accordi to the photodetector-anplifier circuit.of t first
enbodine%ﬁ E?ﬁn%gﬁﬁ%gaﬁqﬁﬁj%ﬂ#ﬂ%ﬁﬁ?%sﬁfﬂdugbpHﬁﬁfﬁ%?ﬂﬁ#kﬁpgiﬂfﬁ%%hg%urce
Vcc tp the photodetector 12. en stray ljght enters th hot odet ector 12,
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the ONstate switch 18 fromthe voltage source Vcc. Therefore, a
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f eedback resistor 14 of the anplifying circuit, so that the
photodetector-amplifier circuit.

By contrast, according to the photodetector-amplifier
circuit of the first embodiment, a predetermined volitage is

10 applied from the voltage source Vcc to the photodetector 12.
When stray light enters the photodetector 12, a photoeleciric
current occurring in the photodetector 12 is supplied via the
ON-state switch 18 from the voltage source Vcc. Therefore, a
photoelectric current caused by stray 1ight does not flow through

15 the feedback resistor 14 of the amplifying circuit, so that the
operatiocnal amplifier 11 is avoided from operating erroneously.
Therefore, the photodetector-amplifier circuit of the first
embodiment can operate stably without outputting an influence,
such as noise or the like.

20 Since the signal input to the operational amplifier 11
is a current signal, elements constituting the switches 16 to 19
more preferakbly include any of, for example, a bipolar transistor,
an analog MOS transistor, a junction FET, and the like.

{Second Embodiment)

25 FIG. 3 . is a diagram iliustrating a

11




operational anplifier 11 is avoided from operating erroneously. Therefore,
the photodetector-anplifier circuit of the first enbodi nent can operate
stably wi thout outputting an influence, such as noise or the like. 20
Since the signal input to the operational anplifier 11 is a current
signal, elenments constituting the swtches 16 to 19 nore preferably

i nclude any of, for exanple, a bipolar transistor, an analog MOS
transistor, a junction FET, and the like. (Second Enbodinent) 25 FIG 3 is

a di agr arﬁHdﬂd&ﬁettre%ﬂdlgdﬁngjip L sphot BQEESEEOJc@dFPH]Jth b 's%Eth &%&&ﬂ]‘x to a

second enbodi ment resent i nvention phot odet ector-a Ier

circuit r%l%e secand ?g@%ﬂ'tmé L h’ﬁ%ea%x? Sh&Ge SLEH ﬁ“&rﬁ ok | pldarcd c&{‘?t of

the first e nent erefore erence WeEen
her ei naf t nai nl ScCr hotodete tor circuit

b | n i f f

Fro 5. Gwtehaecth o Rg arc biRoht BCtt § %Wﬁ%% SHbF et ot o' €
| t off | t f th tch 18 d
cqusl 1. a0guni, ilse uolioge, Nove specili o, SEREES RO TrE

phot odet ectaor-anplifier circuit of the second enbodi nent, even when a
switch 167drd iehdesfiraf e mRinlsl ARTENERA y turned ON, depending on a

delay tine between_the switches 16 and 18 during the sw tchi ng operation,
a vol tage input tdlant@dpePRoitoraitcamoirimimelifieat ¢hetuhbmedt § 3,

switches 18 and 19 are connected to a voltage source which is equal
Lo an output offset voltage. More specifically, the switches 18
and 19 of the second embodiment are connected to GND.

10 According to the photodetector—-amplifier circuit of
the second embodiment, even when a switch 16 and the switch 18
are simultaneously turned ON, depending on a delay time between
the switches 16 and 18 during the switching cperation, a voltage
input to an operational amplifier 11 at that moment is

16 substantially equal to the output offset voltage. Therefore, at
the moment when the switches 16 and 18 are simultaneously turned
ON, substantially no input transient current flows into the
operational amplifier 11. Therefore, the operational
amplifier 11 is not saturated with the input transient current,

20  resulting in a high-speed switching operation.

FIG. 4 is a diagram illustrating a switching step
performed by the photo-detecting section ot the
photodetector-amplifier circuit of FIG. 3. As illustrated in
FIG. 4, it is assumed that the switch 16 and the switch 18, which

25 are connected to the photodetector 12 disconnected from the
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15 substantially equal to the output offset voltage. Therefore, at the
nonent when the switches 16 and 18 are sinultaneously turned ON,
substantially no input transient current flows into the operational
anplifier 11. Therefore, the operational anplifier 11 is not saturated
with the input transient current, 20 resulting in a high-speed swtching
operation. FIG 4 is a diagramillustrating a switching step perforned by
t he photo-detecting section of the photodetector-anplifier circuit of FIG

3. As illgpdr-atiethaiNambl Gridr 11, iS-assHIBAaRhRBL A her sMid&lnl6 apdiihe
switch 18, which 25 are connected to the photodeteCtor 12 di sconnected from

Lhe (T2 ORErA Onalo @AY Gbr Mne 2l fySLEVLG a0GEUS Yobiined Q) It i
g mhnal (-) o

case, a potential of the inverting input ter the "operational
anplifier . t ent.i al.. ent i th
ngﬁ-: ni/erO ?e#éatth(r?glu S?Igggnﬁké%g( i}g!‘rﬁ)%&%}ﬂeeg%qg%gr g{)iaoﬁgloggl?‘pﬁﬁ?{&?%]l' [ ?’ al so
substanti ally.equal to the round t.enti al o that. an output vyoltage Vo
of the opera |tol%g1 Ognpifri‘efi &%nffljivée%%&flgt réﬁ@llgnﬁ?/m%]eﬂ‘%]r at'é dﬁfi ntdq?qhe
switchin operatiaon. Therefore, according tq the photodetector-anplifier
ci rcu?t glpetlpﬁglé’ (J'E‘r%?hr]tfoﬁjr‘?ﬁén:{:,L e i Sﬁgs%‘? %aqglﬁ@oeﬁguﬁﬁ f@ngtrkfeoneous
operation of the anplifying circuit itself and achieve a stable sw tching
oper at i oV PACEDOET metit FREFED SUTOUL BP bR &R VP IUsEP&ISRRF S Eé&hpl ary

opti cal
P amplifier 11 is not transiently saturated during the switching

operation. Therefore, according to the photodetector-amplifier
circuit of the second embodiment, it is possible to prevent an
10 erroneous operation of the amplifying circuit itself and achieve
a stable switching operation.
(Third Embodiment)
FIG. 5 is a diagram illustrating an exemplary optical
pickup device according to a third embodiment of the present
15 invention. It is assumed that the optical pickup device 50 of
the third embodiment supports two disc specifications DVD and CD
for the sake of simplicity. Note that the optical pickup device
of the third embodiment may be used in an optical disc drive
apparatus supporting disc specifications other than DVD and CD.
20 The optical pickup device 50 of FIG. 5 comprises an
infraredlaser‘51whichjj;alightsourcefor(H)andearedlaser 52
which is a light source for DVD. Further, the optical pickup
device 50 includes a 3-beam grating 53, beam splitters 54a and
54b, collimator lenses 55a and 55b, a mirror 56, an objective

26 lens 57, and a light receiving IC 59.
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pi ckup device according to a third enbodi nent of the present 15 invention.
It is-assuned that the optical pickup device 50 of the third enbodi nent
supports two disc specifications DVD and CD for the sake of sinplicity.
Note that the optical pickup device of the third enbodi nent may be used in
an optical disc drive apparatus supporting disc specifications other than
DVD and CD. 20 The optical pickup device 50 of FIG 5 conprises an

infrared | aser 51 which is a light source for CD and a red | aser 52 which

is alight source fQrsPV EHTB?@EatHBE OPtifal R CkUP b 1 d@UECRe D& NGF udes
a 3-beamgrating 53, beamsplitters 54a and 54b, collimator |enses 55a and

55b, a myyor 36y %89%1%%&&\’%63% %gi%c%g gﬁ_‘gc%é&?ﬁﬁltig‘&t | i A Jﬁ?lﬁ& 13

Firstly, an operation o e optica evice 0O i rd enbodi ment
when an tical. di med| 58, | )| de i . rehi

emtted %’33 td%%clrn %gir'edﬂ%gglérﬁ%q&fger“@t(%é sbysgl%let g?‘%ﬁfggtg r%ég%jga% %@Ethe
3-beam grati.ng 53. Each of, 5 the spli.t a asses _t hr.ough .t he_beam

sl i ter Ghd PRIt coRr PR Ert SraT sy i A PBoBLg et odr SR bt
sequepce, .and s then reflected fromthe mrrar 56. Each beam refl ected
from b hé i r B 56 RARTET sPRESSH] daIVRN | GHE SRAEAcR BekRTcardensei by
the objective lens 57 is_ 10 reflected from.a recording surface of the
optical di¥dimediamisss 68py angathe deRaR retlidddd FAoit ABIBBEFEal 2 sc

medi um 58 passes through the objective lens 57 and the mrror 56, and then
enters 1s then reflected from the mirror 56. Each beam reflected from

the mirror 56 enters the objective lens 57.
Each beam condensed by the objective iens 57 1is
10 reflected from a recording surface of the optical disc medium 58
{(CD). Each beam reflected from the optical disc medium 58 passes
through the objective lens 57 and the mirror 56, and then enters
the beam splitter 54b. The traveling direction of the reflected
light is bent by the beam splitter 54b, so that the reflected light
18 passes through the collimator lens 55b and then enters a light
receiving surface of the light receiving IC 59.

The light receiving IC 59 comprises a
photodetector-amplifier circuit in which a plurality of
photodetectors (not shown), an operational amplifier (not shown)

20 which amplifies a photoelectric current occurring 1in each
photodetector, and a computing circuit (not shown) which
processes an outpui signal from the operational amplifier are
formed on the same substrate. Each photodetector is connected
to the operational amplifier and a predetermined voltage source

25 via a first switch and a second switch, as in the
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the beam splitter 54b. The traveling direction of the reflected light is
bent by the beamsplitter 54b, so that the ref lected Iight 15 passes
through the collimator | ens 55b and then enters a |light receiving surface
of the light receiving IC 59. The light receiving IC 59 conprises a

phot odet ector-anplifier circuit in which a plurality of photodetectors
(not shown) , an operational anmplifier (not shown) 20 which anplifies a
phot oel ectric current occurring in each photodetector, and a conputing

Clrcull ek AU MGl ) QGRS SER. Afk OUL P %hgna'fl em e apar@is onal

anplifie for met on t e sanme substrate. Eac hot odet ector s
connecte%?l QP' ?1 operational anplifier and a predeternlned vol t age source
25 via afirs ch and a second swtch, as inthe 14

phot odet ect or - anpll circuit.of t f|r or eco enbodi

returning fromthe 6@%1 §P§8 H%dl%ﬁ? onpgi nfgi"ﬁ%tle%F a plt
formed on t recor surface 5 of tical di sc nmedium 58.

Ther ef or ego”tr{r?elqsi Q)ﬂg BEF-ONgPPE" @pﬁér ?‘Br‘ﬁ%dé’rbrtg&&%?ﬂfﬂéﬂgc%‘rﬁﬁ%? i on
based _on photoelectrlc current which occurs in a photodetector to obtain
an |nPorﬁﬁi¢@ﬁ §P§H§Plrgé§Fd@8déHmtﬁ§ optPeEPrarsc %%%l%ﬁg%%-r%Fe¥Ykﬁ%
error signal, a tracking error signal, and the |ike. The 10 signals

obt ai ned 1y Xhe BeGHHIIReced vi RECHEI8gmARedyus6amOYtas ios  Pas@d nfdt medi on

fromthe optical disc nedium58 or control a
photoelectric current which occurs in a photodetector to obtain

an information signal recorded on the optical disc medium 58, a

focus error signal, a tracking error signal, and the like. The

10 signals obtained by the light receiving IC 59 are used so as to

read information from the optical disc medium 58 or control a
position of the optical pickup device 50.

Next, an operation of the optical pickup device of the

third embodiment when an optical disc medium 58 is a DVD will be

15 described. Laser light emitted from the red laser 52 which is

a light source for DVD passes through the beam splitter 54a, the

collimator lens 55a, and the beam splitter 54b, and is then

reflected from the mirror 56. The light reflected from the

mirror 56 enters the objective lens 57. The light condensed by

20 the objective lens 57 is reflected from a recording surface of

the optical disc medium 58 (DVD), and then passes through the

objective lens 57, the mirror 56, and the beam splitter 54b, and

is then brought ontc the light receiving surface of the light

receiving IC 59. A current signal generated by light returning

2b from the optical disc medium 58 is used so as to read recorded

15




position of the optical pickup device 50. Next, an operation of the optical
pi ckup device‘of the third enbodi nent when an optical disc nedium58 is a
DVD will be 15 described. Laser light emtted fromthe red |laser 52 which
is alight source for DVD passes through the beamsplitter 54a, the
collimator lens 55a, and the beamsplitter 54b, and is then reflected from
the mrror 36. The light reflected fromthe mrror 56 enters the objective
| ens 57. The |ight condensed by 20 the objective lens 57 is reflected from

a recor diiﬁxgo§or ft%%ﬁ Oér tcla?lt%%tli Ce d!p%csi %?8 T %\E/D%)}Zétf‘gglt %@L%]&@jsses

u
t hrough ¢ j ective |l ens the mrror é{ and t am splitter 54b,
and is then brqought anto the |ight_.recejving surface % t | | gt.
receivin&eWéc§Qg%A‘%%Hf%ﬁ?e§¥ﬁﬁ%ggd%%éraC@ﬁa ?aﬁfﬁﬁyﬂ}g &rﬁﬁ%b&% (%%%ﬁnthe
optical disc nmedium 58 is used sqQ toread re orqu 13 i_nformatiqon or
cont ol {RRLHBSPE! DR 0F DT KDk 1O8R Lot I L AOEOe RS DE=s 1 FE (e o
CD. Note that, when the optical disc nediumb58 is a CD, laser_light is
split inf6tPPeECheshsC BREHReR® 1hé BpPi dased $é9nbdium 58794 £ 5D,
| aser Ii%ht is a single beam 5 Therefore, light returning fromthe optical
di sc fredit@rsdors, Brobight sdmrs S ffaasntthsosiatiicrs o h&@9dight Yedd ving
surface of the light receiving IC 59 between CD and DVD. Therefore, a
phot odet BeraghhPeho) ditifederd rasid 19md ommahohighbrrecdy Hmg sarface
phot odet ector which is used to read 10 information froma DVD have
di f f er enofcharadtighits tiecs ifriom d4ctp® between CD and DVD.
Therefore, a photodetector which is used to read
information from a CD and a photocdetector which is used to read
10 information from a DVD have different characteristics from each
other.
in the optical pickup device 50 of the third embodiment,
concerning an optical path from the beam splitter 54a via the
recording surface of an optical disc medium to the light receiving
15 IC 59, an optical axis of laser light emitted by the infrared
laser 51 and an optical axis of laser light emitted by the red
iaser 52 are adjusted to substantially coincide with each other.
Therefore, the two light sources can share an optical element (s)
and a light receiving system provided on the optical path, so that
20 the optical pickup device 50 can be easily miniaturized. 1In
addition, assembly adjustment or the like can be easily performed
for the optical pickup device 50.
According to the optical pickup device 50 of the third

embodiment, red laser light and infrared laser light returning

25 from the optical disc medium 58 are brought onto different spots
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other. In the optical pickup device 50 of the third enbodi nent, concerning
an optical path fromthe beamsplitter 54a via the recording surface of an
optical disc nmediumto the light receiving 15 IC 59, an optical axis of

| aser light emtted by the infrared I|aser 51 and an optical axis of |aser
light emtted by the red |aser 52 are adjusted to substantially coincide
with each other. Therefore, the two |ight sources can share an optical
elenent (s) and a light receiving system provided on the optical path, so

that 20 Licgptlieal pLokup: dovios o0 fﬁgre%o%as'Merp})ﬁb@wg;éeeo Lhre

addi tion, assenb or "t he e can be ea or ne

opti cal ckup ey 50. Accordln to the tlcal u e t he
third ﬁ%‘ de ,£QSHEF§§§FSPPnﬁﬁ nﬁe?%?Fgge aser K“Q%%%rggu?ﬁﬂhéi 25
fromthe.a |cal di sc, nedi 8 ar.e brought dlfferen spot n the
[ ght ' 1 ede AT e LTS hdlefare. HiheR (BREESARE g@fférscaa{?e e proli S%Céhe the
correspondi ng respectlve irradi ated spots on the t%lﬁrecelw 59,

t he phot 6§&E&CHETs Fantbe E¥PECHEdY - r d&fdhdithd-bh ?ﬁe p&Rte:

CD) of the optlcal disc 5 medium 58. The |ight receiving IC 59 conprlses
the Phof6detEctSSr-- anpl Theer didteui t T8FCERENH r stC ot seeewaréﬁrﬁédu et .
Therefore, even if stray light enters a photodetector which is not

sel ect ed phe tesiese ofiograinpils fistr ¢ hpowit cdnthad ineh-cesecrad engtsidiritiect or

to the operational anplifier. Therefore, the _
Therefore, even 1f stray light enters a photodetector which is

not selected, a noise signal is not input from the non-selected
photodetector to the operational ampiifier. Therefore, the

10 photodetectors can be stably switched, depending on the type of
the optical disc medium 58, while using the common optical system
of the optical pickup device 50.

FIG. 6 is a diagram illustratiﬁg another exemplary
optical pickup device according to the third embodiment of the

15 present invention. The optical pickup device of FIG. 6 comprises
a semiconductor laser element 61, a silicon substrate 64, an
optical element 65, a collimator lens 66, and an objective
lens 67. The semiconductor laser element 61 and the silicon
substrate 64 are housed in a package 60.

20 The semiconductor laser element 61 is an element on
which elements outpuiting lasers having different wavelengths
(e.g., a red laser and an infrared laser) are monolithically
integrated.

Photodetectors 62 and 63 are formed at different

25 positions on a surface of the silicon substrate 64. Further, on
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10 photodetectors can be stably sw tched, depending on the type of the
optical disc nedium58, while using the common optical system of the
optical pickup device 50. FIG 6 is a diagramillustrating anot her
exenplary optical pickup device according to the third enbodi ment of the
15 present invention. The optical pickup device of FIG 6 conprises a

sem conduct or | aser elenent 61, a silicon substrate 64, an optical elenent
65, a collinmator Iens 66, and an objective lens 67. The sem conductor

| aser el %ﬁ%ﬂglguc pobhe sidd con subsliate 84 alg housed 4,4 package 60.

20 The semcon aser el eneh s an “ef'engnt enents
outputtln sers havi ng_diff a.red | as and an
infrared" ?@rfngrg ﬁSHglftﬁpgafﬂﬁ Tﬁ% ZP% ahoéﬁbt%ﬁ%t%% %?% 62-and' 63
are for at.different 5 position ur of the substrate
o1 FurtREE [R5 £ RECERT: EBROBET L ar RPN Sy e Indt? ARDI T 1o
switches, a conputing circuit, and the |like (not shown) are forned

t he f|rsFOBPe§€@§nHlén$8§|ﬁ@ﬁFCh@ﬁetﬁhd#ﬁﬂéﬁ%%%ﬁﬁ§”€@-éﬂ?%ﬁf%ﬁ%E”E%ﬁhected

via the switches to the operational anplifier and a 5 predeterm ned
vol t afe PEGAEESTIONEGr IRdiLadén S®ULSRer surface of the optical el ement 65,

a diffraction grating 65a is forned opposi ng the sem conduct or
Further, on a lower surface of the optical element 65,

a diffraction grating 65a is formed opposing the semiconductor
laser element 61. On an upper surface of the optical element 65,
a hologram 65b 1s formed.

10 A beam emitted from the semiconductor laser element 61
is reflected from a mirror (not shown) formed on the silicon
substrate 64, and then enters the diffraction grating 65a. The
emitted light is diffracted and divided by the diffraction
grating 65a into a main beam (zeroth-order diffracted light)

15 which is used to read out information and a sub-beam (+first-order
diffracted light) which is used to detect a tracking error signal.
FEach ¢f the divided beams passes through the hologram 653b, the
collimator lens 66, and the objective lens 67, and is then brought
onto a recording surface of an optical disc medium 68. Each beam

20 is reflected from the optical disc medium 68, is then transmitted
through the objective lens 67 and the collimator lens 66, and then
enters the hologram 65b. Returning light is diffracted by the
hologram 65b, and the resultant zfirst-order diffracted light is
introduced into the photodetectors 62 and 63.

25 The computing circuit formed on the silicon

18




| aser el enent 61. On an upper surface of the optical elenent 65, a

hol ogram'65b i's fornmed. A beamemtted fromthe sem conductor |aser el enent
61 is reflected froma mrror (not shown) fornmed on the silicon substrate
64, and then enters the diffraction grating 65a. The emtted light is
diffracted and divided by the diffraction grating 65a into a nmain beam
(zeroth-order diffracted light) 15 which is used to read out information
and a sub-beam (first-order diffracted Iight) which is used to detect a

tracki ng SQ1 SO e HAGH OT4 tBfegéw‘.’égﬁgngﬁa%mBﬁ%%%%ohhrb%‘éga@ the a

hol ogram 65b, the collimtor |ens 66, an he objective lens 67, and is

t hen bro ot %ecghghggtsurg}ﬁ?g%of g@C%pul cszé1 di ggcﬁieadl il 68C Fach

beam 20 i's refﬁecte rom t opti ca |scrre m ist ntransmtted

th h th b t I t 6 t

t h(raoﬁgl 0 rhg%o cequ\;\é% ur ﬁg{&?]ag%i Gaﬂg C{]eec r ac %rbmae{]son g%8ﬁ8§r%r:%:e‘%%%% nd
th | t f di ff t t rod d t

bhot odet 66 61 BBEARE oL oS5t ahiTtg %’&‘gc&sr EHEDTr SrABR ot ?tﬁéa‘g‘ﬂfi%on 18

substrate erforns a predeternlned conput ati on based on a photoel ectric
curr eft WHFEHP SEA i RERdH e phot odet ectors 62 and 63 to detect an
information signal recorded on the optical disc nedium 68, a focus, error

signal, a tracking I5tBerdraepmhalt, F’égd Phertilect et ik teRaABPNBI I G 6,

reflected |ight beans having
different wavelengths are diffracted by the common hologram 65b,

and are then brought onto the respective photodetectors. A
diffraction angle attained by the hologram 65b varies depending

10 on the wavelength of light. Therefore, the photodetector 62 or
the photodetector 63 is used, depending on the disc specification
{e.g., DVD or CD) of the optical disc medium 68.

Each of the photodetectors 62 and 63 is connected to

an operational amplifier as in the first or second embodiment.
15 Therefore, the optical pickup device of this variation can have

an effect similar to that of FIG. 5. Specifically, when stray

light enters a photodetector which is not selected, a noise signal

is suppressed from being input from the non-selected

photodetector to the operational amplifier, thereby achieving
20 stable switching of photedetectors.

Aithough the structure and arrangement of parts, such
as lasers, a light receiving IC, and the like, are specified in
the above-described embodiments, those may be changed as
appropriate, depending on the design. For example, the

25 photodetector, the amplifying circuit, and the computing circuit
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di fferent wavel engths are diffracted by the common hol ogram 65b, and are
t hen brought onto the respective photodetectors. A diffraction angle
attained by the hol ogram 65b vari es depending 10 on the wavel engt h of
light. Therefore, the photodetector 62 or the photodetector 63 is used,
depending on the disc specification (e.g., DVD or CD) of the optical disc
medi um 68. Each of the photodetectors 62 and 63 is connected to an
operational anplifier as in the first or second enbodi nent. 15 Therefore,
the optigaly RicCleifinfleyicte cole Wit WAl IALIQN SAN ABLE AR & [ACaSiE | ar to
t hat of Flé. f. Speciff%allf, en strayjﬂﬁig t enters a photéﬁegg%tor
which is not selec , i Lgnal_. | r fr I My} from
t he non-sel ect ed gﬁ%tgggggg%EF%F%QiﬁgmgggigﬁféﬁgﬁggﬁbfﬁQ%gg#p?ﬁg%é f’
achieving. 20 stable swi tching of photodetectors. Al though, th ructure
2nd or r aRGEIOR: G EEr 8T Qih ST hser bV ERt B bot Ty IR d he
| i ke, are _specified in . the apove-described enbodi nent hose may be
changed 29 EaTrdn o bt B HEHERar rgt on CRESGESrEn STt SXARBFERCENE R
phot odet ector, the anplifying circuit, and the conputing circuit 19 may be
for med off W& ISANTe OFr LEPFPEFERPISOBSTRALEE BFLEAFPSOPTTHRL disc media,

phot odetector-anplifier circuit_and the optical pickup device of the
present iverstifditrenrest abiBeGW 1&H- N petivaent 9P bicphsticderedidr ssuch
depending on a difference in a 5 recording or reproducing operation

bet ween @t PeRlandi GR, madi gherefore, are useful for various optical pickup

devices and the like.
While the invention has been described in detail, the
10 foregoing description is in all aspects illustrative and not
restrictive. It is understood t.hat numerous other modifications
and variations can be devised without departing from the scope

of the invention.
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or a difference in specification between optical disc nedia, such as DVD
and CD, and therefore, are useful for various optical pickup devices and
the like. Wiile the invention has been described in detail, the 10
foregoi ng description is in all aspects illustrative and not restrictive.
It is understood that nunerous other nodifications and variations can be
devi sed wi thout departing fromthe scope of the invention. 20 WHAT IS

CLAIMED I S: 1. A photodetector-anplifier circuit for outputting a voltage,

dependi ngreR ar i-RkeRst ¥<of incident light, 5 conprising: a plurality of
phot o-detecting sections; an anplifying circuit; a plurality of first

swi tches of connecting the correspondi ng respectlve phot o- det ecti ng
sections and an input 10 termnal of the anplifying circuit; and a
plurality of secon

he di
connection points getweé%1 &%Fggggggﬁfﬁgﬁggoéﬁgf §2 Lh res %ﬁﬁi

sections, and rede ernlned volta e su poi nt 15 2 The
ot oot Bot B 1BABRY 11 o RRTENT ‘Teo i n PO i ERal R 1 IR, ﬁﬁ@hﬁrrst
and second swi.tches connected to the

comprising:
a plurality of photo-detecting sections;
an amplifying circuit;
a plurality of first switches of connecting the
corresponding respective photo-detecting sections and an input
10 terminal of the amplifying circuit; and
a plurality of second switches of connecting
corresponding respective connection points between the first
switches and the photo-detecting sections, and a predetermined
voltage supplying point.
15
2. The photodetector—-amplifier circuit according to
claim 1, wherein the first and second switches connected to the
same connection point are coperated in a complementary manner so
that one of the switches is ON while the other is OFF, and the

20 one is OFF while the other is ON.

3. The photodetector-amplifier circuit according to
claim 1, wherein a potential of the voltage supplying point is
set to be equal to an output offset voltage of the amplifying

25 circuit.
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same connection point are operated in a conplenentary manner so that one
of the switches is ON while the other is OFF, and the 20 one is OFF while
the other is ON. 3. The photodetector-anplifier circuit according to claim
1, wherein a potential of the voltage supplying point is set to be equal

to an output offset voltage of the amplifying 25 circuit. 21 4. The

phot odet ector-anplifier circuit according to claiml, wherein a potenti al
of the voltage supplying point is a ground potential. 5 10 5. The

phot odet ector-anplifier circuit according to claim1, wherein each of the
first and second switches includes any of a bipolar transistor, an anal og
MOS transi stor unction FET. i ckup devic

outputting a voltag h%d%%%?%%egﬁcgﬂr|ﬂ?@ﬁ@%%%rO$P¥%¥}€c%C%PE§&$ﬁ %% om an
optical di,sc nediym conprisin a_li ht sour ce; uralit .

phot o- def@¢tFhd rs ¥OETEHL SfPPEEgt%Fi OfrE Grie Eag?gﬁTp thIi %aéﬁﬁpﬁﬁ from

the light source and is then reflected fromthe optical disc nmedium
a ground potential.

5
5. The photodetector-amplifier circuit according to
claim 1, wherein each of the first and second switches includes
any of a bipolar transistor, an analog MOS transistor, and a
junction FET.
10
€. An optical pickup device for outputting a voltage,
depending on an intensity of reflected light from an optical disc
medium, comprising:
a light source;
15 a plurality of photo-detecting sections of receiving

returning light which is output from the 1ight source and is then
reflected from the optical disc medium;
an amplifying circuit;
a plurality cof first switches of connecting the
20 corresponding respective photo-detecting sections and an input
terminal of the amplifying circuit; and
a plurality of second switches of connecting
corresponding respective connection points between the first
switches and the photo-detecting sections, and a predetermined

25 voltage supplying point.

22




an anplifying circuit; a plurality of first swtches of connecting the 20
correspondi ng ‘respecti ve photo-detecting sections and an i nput termnal of
the anplifying circuit; and a plurality of second sw tches of connecting
correspondi ng respective connection points between the first sw tches and
t he photo-detecting sections, and a predetermned 25 voltage supplying
point. 22 7. The optical pickup device according to claim®6, wherein the

| ight source emits two or nore |ight beans having different wavel engths. 5
B. The optical pickup device according to claim7, wherein at |east a
portion of the returning light enters a different position, depending on a

wavel ength of the returpin Light. .10 9. The optical pick devi.ce
according to cIainFG, E&ﬁeggFﬁcgﬁepﬁF éﬁﬁl§§b3ﬁﬁxgﬁﬁf5%g%>é%ﬁ%%%t%&lto
the sane _connection _point are operated in a conpl enentary nmanner so that
one of tHESHRILHES i< 9B% WIS O dthde LTS %}%yk%ﬁ?éﬁ VB OFF
while the other is ON. _10. The optical pickup device according to claim®6,
wher ei n &FdEERitav e Y@l t age suppl ying point is set to be

5
8. The optical pickup device according to claim 7,
wherein at least a portion of the returning light enters a
different position, depending on a wavelength of the returning
light.
10

9. The optical pickup device according to claim 6,
wherein the first and second switches connected to the same
connection point are operated in a complementary manner so that
one of the switches is ON while the other is OFF, and the one is

15 OFF while the other is ON.

10. The optical pickup device according to claim 6,
wherein a potential of the voltage supplying point is set to be

equal to an output offset voltage of the amplifving circuit.

20
11. The optical pickup device according to claim 6,
wherein a potential of the veltage supplying point is a ground
potential.
25 12. The optical pickup device according to claim 6,

23




equal to an output offset voltage of the anplifying circuit. 20 11. The
optical pickup device according to claim6, wherein a potential of the
vol tage supplying point is a ground potential. 25 12. The optical pickup
devi ce according to claim6, 23 wherein each of the first and second

swi tches includes any of a bipolar transistor, an anal og MOS transi stor,
and a junction FET. 24

wherein each of the first and second switches includes any of a

bipelar transistor, an analog MOS transistor, and a junction FET.

24




