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OPTICAL PICKUP APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an optical pickup 
apparatus Which can emit a plurality of laser beams With 
different Wavelengths to read recording information from a 
plurality of types of optical disks having different recording 
densities. 

[0003] 2. Description of the Related Background Art 

[0004] Generally, a semiconductor laser device is used as 
a light source of an optical pickup apparatus for playing an 
optical information recording medium such as CD, DVD, or 
the like. 

[0005] To play back the recording medium, the light 
emission Wavelength and the numerical aperture (NA) of an 
objective lens of the semiconductor laser device Which is 
used for playing a CD and for playing a DVD are different 
from each other. For eXample, in the case of the DVD, the 
Wavelength is equal to 650 nm and the NA is equal to 0.6 
and, in the case of the CD, the Wavelength is equal to 780 
nm and the NA is equal to 0.45. 

[0006] To play different kinds of discs such as CD, DVD, 
and the like by one disc player, therefore, an optical pickup 
apparatus having therein light sources of tWo Wavelengths of 
650 nm and 780 nm is being used. FIG. 1 shoWs an eXample 
of the optical pickup apparatus. 

[0007] According to the optical pickup apparatus shoWn in 
FIG. 1, a laser device 1 for emitting a laser beam having a 
Wavelength of 650 nm, a laser device 2 for emitting a laser 
beam having a Wavelength of 780 nm, a synthesiZing prism 
3, a half mirror 4, a collimator lens 5, and an objective lens 
6 are sequentially arranged. Further, a photodetector 7 is 
arranged on another optical aXis Which is branched from the 
half mirror 4. In the construction, since an optical system 
starting With the synthesiZing ?lter 3 and extending to an 
optical disc 8 is used in common for the CD and DVD, in 
both cases, the light emitted from the laser device passes 
through the synthesiZing ?lter 3 and, thereafter, is guided 
toWard the optical disc 8 along an optical aXis Y. The 
objective lens 6 used here is a lens having double focal 
points and different focal positions, provided in accordance 
With the tWo Wavelengths. A spherical aberration Which is 
caused by different thicknesses of surface substrates of the 
CD and DVD can be, consequently, suppressed. 

[0008] In the construction, hoWever, since a synthesiZing 
prism or the like is needed, a large number of parts is 
required and the costs of production are high. Further, 
because it is necessary to match the positions of the tWo laser 
devices and the synthesiZing prism, the construction 
becomes complicated, and it is dif?cult to make adjustments 
to the device. 

SUMMARY OF THE INVENTION 

[0009] In consideration of the problems, it is an object of 
the present invention to provide an optical pickup apparatus 
and a laser diode chip, in Which a construction of the 
apparatus for using a plurality of laser beams having differ 
ent Wavelengths can be simpli?ed and miniaturiZed. 
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[0010] The optical pickup apparatus of the present inven 
tion is an optical pickup apparatus comprising a light 
emitting device having a plurality of light emitting portions 
for emitting laser beams having different Wavelengths on a 
substrate, for emitting a laser beam from one light emitting 
portion selected from the plurality of light emitting portions 
in the same emitting direction in response to a light emitter 
selecting instruction; at least one objective lens for converg 
ing the laser beam emitted from the light emitting device to 
irradiate a recording surface of an optical disk; and a lens 
driving device for moving the objective lens to one position 
Within a plurality of different positions from one another in 
a radial direction of the optical disk, corresponding to the 
light emitting portion selected by the light emitter selecting 
instruction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a con?guration diagram illustrating an 
eXample of a conventional optical pickup apparatus; 

[0012] FIG. 2 is a diagram generally illustrating an optical 
pickup apparatus of the present invention; 

[0013] FIG. 3 is a diagram shoWing a Gaussian distribu 
tion of a laser beam; 

[0014] FIG. 4 is a block diagram illustrating a disk player 
to Which the present invention is applied; 

[0015] FIG. 5 is a diagram illustrating the con?guration of 
the optical pickup apparatus of the present invention, and a 
path for a laser beam When an optical disk is a DVD; 

[0016] FIG. 6 is a diagram illustrating a path for a laser 
beam When an optical disk is a CD; 

[0017] FIG. 7 is a cross-sectional vieW illustrating a 
semiconductor laser device chip; 

[0018] FIG. 8 is a diagram illustrating an arrangement of 
respective light receiving surfaces of a light receiving ele 
ment; 

[0019] FIG. 9 is a block diagram illustrating the internal 
con?guration of an error generator circuit and a servo 
control circuit in FIG. 4; 

[0020] FIG. 10 is a diagram shoWing a position at Which 
a light spot is formed on the light receiving surface in FIG. 
8 by a ?rst laser beam; 

[0021] FIG. 11 is a diagram shoWing a position at Which 
a light spot is formed on the light receiving surface in FIG. 
8 by a second laser beam; 

[0022] FIG. 12 is a How chart illustrating a disk type 
discriminating operation; 
[0023] FIG. 13 is a How chart illustrating an objective lens 
optimal position detecting operation; 
[0024] FIG. 14 is a cross-sectional vieW shoWing When a 
DVD objective lens is selected from tWo objective lenses; 
and 

[0025] FIG. 15 is a cross-sectional vieW shoWing When a 
CD objective lens is selected from the tWo objective lenses. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0026] An embodiment of the present invention Will here 
inafter be described in detail With reference to the draWings. 
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[0027] FIG. 2 generally illustrates an optical system of an 
optical pickup apparatus according to the present invention. 
The optical pickup apparatus has a semiconductor laser 
device 111 for emitting tWo laser beams having different 
Wavelengths. A semiconductor laser device 111 separately 
emits a ?rst laser beam having a Wavelength of 650 nm and 
a second laser beam having a Wavelength of 780 nm from 
different light emitting points in the same emitting direction. 
A spacing L betWeen the light emitting points is approXi 
mately 100 pm. 

[0028] The optical pickup apparatus is con?gured such 
that the laser beam emitted from the semiconductor laser 
device 111 passes through a collimator lens 112 and an 
objective lens 113 in that order and reaches a disk 114. As 
the disk 114, a DVD and a CD (including a CD-R) are used, 
and either disk used is set on a turn table, not shoWn. 

[0029] The semiconductor laser device 111 is driven by a 
laser driving circuit 115. The laser driving circuit 115 drives 
the semiconductor laser device 111 to selectively emit either 
the ?rst laser beam or the second laser beam in accordance 
With the type of the disk 114 from Which information is read. 
Speci?cally, the laser driving circuit 115 drives the semi 
conductor laser device 111 such that the semiconductor laser 
device 111 emits the ?rst laser beam having the Wavelength 
of 650 nm When the disk 114 is a DVD, and the semicon 
ductor laser device 111 emits the second laser beam having 
the Wavelength of 780 nm When the disk 114 is a CD. 

[0030] The objective lens 113 is movable in a tracking 
direction 118, i.e., in the disk radial direction by a lens 
driving mechanism 116. The lens driving mechanism 116 
can be used as a knoWn lens actuator mechanism for 
performing focusing and tracking servo adjustments. A lens 
driving circuit 117 is connected to the lens driving mecha 
nism 116. The lens driving circuit 117 generates a lens 
moving instruction in accordance With the type of disk 114 
from Which information is read, and the lens driving mecha 
nism 116 moves the objective lens 113 in response to the 
lens moving instruction. 
[0031] When the disk 114 is a DVD, the semiconductor 
laser device 111 emits the ?rst laser beam having the 
Wavelength of 650 nm. The objective lens 113 is moved to 
a ?rst position such that the center of the ?rst laser beam 
substantially aligns With the optical aXis (center axis) of the 
objective lens 113. On the other hand, When the disk 114 is 
a CD, the semiconductor laser device 111 emits the second 
laser beam having the Wavelength of 780 nm. The objective 
lens 113 is moved to a second position such that the center 
of the second laser beam substantially aligns With the optical 
aXis of the objective lens 113. 

[0032] An intensity distribution of the laser beam emitted 
from the semiconductor laser device 111 is a Gaussian 
distribution. In the Gaussian distribution, the intensity I of 
the laser beam is maXimum at the center of the laser beam 
and becomes loWer in accordance With a distance r from the 
center, as illustrated in FIG. 3. By moving the objective lens 
113 as described above, the center of the laser beam can be 
substantially aligned With the optical aXis of the objective 
lens 113 even When either the ?rst beam or the second beam 
is emitted. It is therefore possible to effectively utiliZe the 
intensity of the laser beam irradiated to a recording surface 
114a of the disk 114 Whether it is a DVD or a CD. 

[0033] A tracking servo adjustment and a focus servo 
adjustment upon reading information from the disk 114 are 
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performed With reference to the ?rst position of the objective 
lens 113 When the disk 114 is a DVD, and With reference to 
the second position of the objective lens 113 When the disk 
114 is a CD. 

[0034] Next, the present invention Will be described in a 
more speci?c manner. FIG. 4 is a diagram illustrating the 
general con?guration of an optical disk player to Which the 
present invention is applied. 

[0035] In the optical disk player illustrated in FIG. 4, the 
types of optical disks 1 Which can be played are CD, CD-R 
and DVD. Here, the CD-R is treated identically to the CD. 

[0036] A pickup apparatus 2 has a semiconductor laser 
device 21 for emitting a ?rst laser beam having a Wavelength 
of 650 nm and a second laser beam having a Wavelength of 
780 nm, as illustrated in FIGS. 5 and 6. Also, in the optical 
pickup apparatus, a laser beam emitted from the semicon 
ductor laser device 21 reaches a half mirror (beam splitter) 
23 through a grating 22. The grating 22 is provided for 
separating the laser beam into a plurality of light ?uX (0th 
order light, :primary light). The 0th order light is for focus 
servo control, and :primary light is for tracking servo 
control. The half mirror 23 re?ects the laser beam substan 
tially at an angle of 90° With respect to the incidence thereof. 
The direction of the re?ected laser beam is in the direction 
of an optical disk 1. BetWeen the half mirror 23 and the 
optical disk 1, a collimator lens 24 and an objective lens 25 
are disposed. 

[0037] The collimator lens 24 collimates the laser beam 
from the half mirror 23 and supplies the collimated laser 
beam to the objective lens 25. The objective lens 25 is a 
bifocal lens Which converges the collimated laser beam on 
a recording surface 1a of the disk 1. The laser beam re?ected 
by the recording surface 1a of the disk 1, through the 
objective lens 25, is collimated by the collimator lens 24, 
and linearly passes through the half mirror 23. In the 
direction of the optical aXis passing through the half mirror 
23, a cylindrical lens 28 and a photodetector 26 are disposed 
in that order. The cylindrical lens 28 is an astigmatism 
generating element for creating astigmatism. 

[0038] FIG. 5 illustrates the case Where a DVD is used as 
the optical disk 1, Where the ?rst laser beam having a 
Wavelength of 650 nm is emitted from the semiconductor 
laser device 21. FIG. 6 illustrates the case Where a CD 
(including a CD-R) is used as the optical disk 1, Where the 
second laser beam having a Wavelength of 780 nm is emitted 
from the semiconductor laser device 21. 

[0039] FIG. 7 illustrates a cross section of a chip of the 
semiconductor laser device 21. As illustrated in FIG. 7, the 
semiconductor laser device 21 is formed in one chip, and has 
a ?rst light emitter 31 having a ?rst light emitting point A1 
for emitting the ?rst laser beam having a Wavelength of 650 
nm, and a second light emitter 32 having a second light 
emitting point A2 for emitting the second laser beam having 
the Wavelength of 780 nm on one major surface of a single 
n-type GaAs substrate 30 With a separating groove 33 
interposed therebetWeen. The ?rst light emitter 31 and the 
second light emitter 32 are in a laminate structure, as 
described later. Also, the semiconductor laser device 21 has 
a back electrode 34, on the other major surface of the 
substrate 30, Which is a common electrode for both light 
emitters 31, 32. A light emitting surface of the ?rst light 
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emitter 31 Which has the light emitting point A1, and a light 
emitting surface of the second light emitter 32 Which has the 
light emitting point A2 are oriented in the same emitting 
direction. 

[0040] The ?rst light emitter 31 has an n-type AlGaInP 
clad layer 41, a distortion quantum Well active layer 42, a 
p-type AlGaInP clad layer 43, an n-type GaAs layer 44, a 
p-type GaAs layer 45, and an electrode 46 in order from the 
GaAs substrate 30. The cross section of the clad layer 43 is 
formed such that its central portion is trapezoidal. The 
n-type GaAs layer 44 is formed to cover the clad layer 43 
except for a top surface of the trapeZoid. A p-type GaInP 
layer 47 is formed on the top surface of the trapeZoid. The 
?rst light emitting point A1 is positioned in the distortion 
quantum Well active layer 42. 

[0041] The second light emitter 32 is in a so-called double 
heterodyne structure, and has a pair of n-type AlGaAs buried 
layers 51, 52 With a predetermined spacing therebetWeen on 
the GaAs substrate 30. On each of the pair of n-type AlGaAs 
buried layers 51, 52, an electrode 55 is provided through 
insulating layers 53, 54. On the GaAs substrate 30 betWeen 
the buried layers 51, 52, an n-type AlGaAs clad layer 56, an 
undoped GaAs active layer 57, a p-type AlGaAs clad layer 
58 are laminated in order. The clad layer 58 is in contact With 
the electrode 55. The second light emitting point A2 is 
positioned in the active layer 57. The spacing betWeen the 
optical aXis from the ?rst light emitting point A1 and the 
optical aXis from the second light emitting point A2 is, for 
eXample, 100 pm. 

[0042] The semiconductor laser device 21 is ?Xed on an 
insulating submount, and these are further covered With a 
casing member 21a as illustrated in FIGS. 5 and 6. 

[0043] The photodetector 26 has three independent light 
receiving elements 71-73 as illustrated in FIG. 8. Light 
receiving surfaces of the light receiving elements 71-73 are 
positioned on a plane perpendicular to the optical aXis, and 
each have a rectangular shape. Also, the light receiving 
elements 71-73 are arranged in a line in their longitudinal 
direction. The light receiving element 71 is positioned 
betWeen the light receiving elements 72, 73, and receives 0th 
order light formed by the grating 22. The light receiving 
element 71 has its light receiving surface divided into eight, 
and is comprised of eight light receiving elements 71a-71h. 
Speci?cally, the light receiving surface of the light receiving 
element 71 is divided into eight by a bisecting division line 
in the longitudinal direction and quadrisecting division lines 
perpendicular to that division line. An output signal corre 
sponding to a received light intensity on the light receiving 
surface is generated from each of the eight light receiving 
elements 71a-71h of the light receiving element 71. In each 
of the light receiving elements 72, 73, the light receiving 
surface is not divided, and an output signal is generated 
corresponding to a received light intensity on the light 
receiving surface. The light receiving element 72 receives 
one of re?ected light of :primary light formed by the grating 
22, and the light receiving element 73 receives the other 
re?ected light of the :primary light. In FIG. 8, a one-dot 
chain line is a center line common to the respective light 
receiving surfaces of the light receiving elements 71-73. 

[0044] As illustrated in FIG. 4, the ?rst light emitter 31 of 
the semiconductor laser device 21 is driven by a driver 67, 
and the second light emitter 32 is driven by a driver 68. A 
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system control circuit 6 is connected to the drivers 67, 68. 
The system control circuit 6 supplies a driving instruction to 
either one of the drivers 67 and 68 in accordance With the 
type of the disk 1 for playing the disk 1. The operation for 
discriminating the type of the disk 1 Will be described later. 

[0045] The pickup apparatus 2 is also provided With a 
tracking actuator (not shoWn) for offsetting the position of 
the beam spot in the disk radial direction, and a focusing 
actuator (not shoWn) for adjusting a focus position of the 
beam spot. 

[0046] Output signals from the light receiving elements 
71-73 are supplied to a head ampli?er 3 and an error 
generator circuit 4. The head ampli?er 3 produces an RF 
signal in accordance With the output signal of the light 
receiving element 71 as described later, and ampli?es this 
Which is supplied to an information data reproducing circuit 
27 as an RF signal Rf. 

[0047] The information data reproducing circuit 27, after 
digitiZing the output RF signal Rf of the head ampli?er 3, 
applies demodulation and error correcting processing to 
recover data recorded on the optical disk 1. Further, the 
information data reproducing circuit 27 performs informa 
tion (video, audio, computer data) demodulating processing 
on the recovered data to reproduce information data Which 
is output as reproduced information data. 

[0048] The error generator circuit 4 has a focus error 
signal generator circuit 84 and a tracking error signal 
generating circuit 85, as illustrated in FIG. 9. The focus 
error signal generator circuit 84 generates a focus error 
signal FE indicative of an error of the focus of a beam spot 
on the recording surface 1a of the optical disk 1 based on the 
respective output signals of the light receiving element 71, 
and the tracking error signal generator circuit 85 generates 
a tracking error signal TE indicative of an error of the beam 
spot on the optical disk 1 in the disk radial direction from the 
center of the track based on the respective output signals of 
the light receiving elements 72, 73. These error signals are 
supplied to a servo control circuit 5. Further, the error 
generator circuit 4 supplies the tracking error signal TE to a 
track cross signal generator circuit 86 as Well. 

[0049] The track cross signal generator circuit 86 gener 
ates a binary track cross signal TZC Which is at logical level 
“1” When the signal level of the tracking error signal TE 
produced during a track jump of the pickup apparatus 2 is 
higher than a predetermined level, and at logical level “0” 
When loWer, and supplies this signal to the system control 
circuit 6. In other Words, the track cross signal generator 
circuit 86 outputs the track cross signal TZC such that the 
logical level transitions, for example, to “0,”“1” and “0” 
each time the pickup 2 crosses the recording track on the 
optical disk 1 during the track jump. The track cross signal 
TZC is supplied to the system control circuit 6. 

[0050] In the servo control circuit 5, as illustrated in FIG. 
9, a rotational speed detector 79 is supplied With a frequency 
signal FG Which is an alternating current signal indicative of 
a current rotational frequency of a spindle motor 11 for 
rotating the optical disk 1 through a turn table. The rotational 
speed detector 79 generates a rotational speed signal indica 
tive of a rotational speed of the spindle corresponding to the 
frequency signal PG, and the rotational speed signal is 
supplied to a rotational speed error generator 80. The 
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rotational speed error generator 80 generates a rotational 
speed error signal indicative of a difference betWeen the 
rotational speed signal and a reference rotation speed signal 
supplied from the system control circuit 6, and supplies the 
rotational error signal to an equaliZer 81. From the equalizer 
81, a spindle driving signal SPD is generated from the 
rotational speed error signal, and the spindle driving signal 
SPD is supplied to the spindle motor 11 through a driver 10 
When a sWitch 82 is on. The spindle motor 11 drives the 
optical disk 1 to rotate at a rotational speed in accordance 
With the spindle driving signal SPD. An alternating current 
generator (not shoWn) provided in the spindle motor 11 
supplies the servo control circuit 5 With the frequency signal 
FG corresponding to the rotational frequency at a current 
time. With the spindle servo system, the spindle motor 11 is 
driven to rotate at a rotational speed indicated by the 
reference rotational speed signal supplied from the system 
control circuit 6. 

[0051] Also, in the servo control circuit 5, the focus error 
signal FE is supplied to the equaliZer 74, and a focusing 
driving signal FD is generated from the equaliZer 74, and is 
supplied to a driver 9 When a sWitch 75 is on. The driver 9 
drives a focusing actuator provided in the pickup apparatus 
2 in accordance With the focusing driving signal FD, and the 
focusing actuator operates to adjust the focus position of a 
beam spot irradiated to the disk 1. 

[0052] Further, in the servo control circuit 5, the tracking 
error signal TE is supplied to an equaliZer 76, and a tracking 
driving signal TD is generated from the equaliZer 76 and 
supplied to the driver 9 through an adder 20 When a sWitch 
77 is on. The driver 9 drives a tracking actuator provided in 
the pickup apparatus 2 in accordance With the tracking 
driving signal TD, and the tracking actuator offsets the 
position of the beam spot irradiated to the disk 1 in the disk 
radial direction by a portion corresponding to a driving 
current by the tracking driving signal TD. 

[0053] Each of the sWitches 75, 77, 82 is turned on/off in 
response to an instruction from the system control circuit 6. 
The sWitch 75 is turned on during focus servo control; the 
sWitch 77 is turned on during tracking servo control; and the 
sWitch 82 is turned on during spindle servo control. 

[0054] Further, though not shoWn in FIG. 9, the servo 
control circuit 5 generates a slider driving signal SD based 
on the tracking error signal TE and supplies this to a slider 
100 through a driver 8. In this Way, the slider 100 carries the 
pickup 2 in the disk radial direction at a rotational speed 
corresponding to a driving current by the slider driving 
signal SD. 

[0055] The system control circuit 6, Which comprises a 
microcomputer, controls the entire disk player and generates 
a variety of control signals in accordance With manipulation 
inputs from a manipulation unit (not shoWn) by the user, and 
a current operating situation of the disk player. The servo 
control circuit 5 performs a servo control operation in 
accordance With a variety of control signals generated in the 
system control circuit 6. 

[0056] In the foregoing con?guration, the ?rst laser beam 
or the second laser beam emitted from the semiconductor 
laser device 21 is separated into a plurality of light ?uX (0th 
order light, :primary light) by the grating 22 as mentioned 
above, and then re?ected by the half mirror 23. The laser 
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beam re?ected by the half mirror 23 is collimated by the 
collimator lens 24 and reaches the objective lens 25. The 
laser beam is converged on the recording surface 1a of the 
disk 1 by the objective lens 25 to form an elliptic light spot. 

[0057] The beam modulated and re?ected by an informa 
tion pit on the recording surface 1a of the disk 1, passing 
through the objective lens 25 and the collimator lens 24, 
returns to the half mirror 23, and is separated here from the 
light path from the semiconductor laser device 21 and 
incident on the light receiving surfaces of the respective 
light receiving elements 71-73 of the photodetector 26 
through the cylindrical lens 28. Re?ected light of the 0th 
order light from the disk 1 reaches the light receiving 
element 71, and re?ected light of the :primary light from the 
disk 1 reaches the light receiving elements 72, 73. 

[0058] When the ?rst laser beam having the Wavelength of 
650 nm is emitted from the ?rst light emitter 21 and an 
elliptic light spot formed by the ?rst laser beam on the 
recording surface la of the disk 1 is positioned on a track as 
focused thereon, circular light spots 61-63, as illustrated in 
FIG. 10, are formed on the respective light receiving 
surfaces of the light receiving elements 71-73 in the photo 
detector 26. On the light receiving element 71, the circular 
light spot 61 of the 0th order light is formed, centered on the 
center of a division intersection on the light receiving 
surfaces of the light receiving elements 71a, 71b, 71e, 71f, 
and on the light receiving elements 72, 73, the circular light 
spots 62, 63 of the :primary light are formed at positions 
spaced by a predetermined distance from the light spot 61 of 
the 0th order light. In other Words, on the light receiving 
surface of the light receiving element 72, the light spot 62 is 
positioned on the opposite side of the light receiving element 
71 from the center in the longitudinal direction, and on the 
light receiving surface of the light receiving element 73, the 
light spot 63 is positioned proximal to the light receiving 
element 71 from the center in the longitudinal direction. 
Also, in a relation in Which the direction of the division line 
of the light receiving surfaces of the light receiving elements 
71a, 71c and the light receiving surfaces of 71b, 71f is in 
alignment With the track direction of the disk 1, spot light is 
formed on the light receiving surface. 

[0059] When the second laser beam having the Wave 
length of 780 nm is emitted from the second light emitter 22 
and an elliptic light spot formed on the recording surface 1a 
of the disk 1 by the second laser beam is positioned on a 
track as focused thereon, circular light spots are formed on 
the light receiving surfaces of the light receiving elements 
71-73, respectively, in the photodetector 26, as illustrated in 
FIG. 11. In the light receiving element 71, a circular light 
spot 64 of the 0th order light is formed, centered on the 
center of a division intersection on the light receiving 
surfaces of the light receiving elements 71c, 71d, 71g, 71h, 
and on the light receiving elements 72, 73, the circular light 
spots 65, 65 of the :primary light are formed at positions 
spaced by a predetermined distance from the light spot on 
the light receiving element. In other Words, on the light 
receiving surface of the light receiving element 72, the light 
spot is positioned proximal to the light receiving element 71 
from the center in the longitudinal direction, and on the light 
receiving surface of the light receiving element 73, the light 
spot is positioned on the opposite side of the light receiving 
element 71 from the center in the longitudinal direction. 
Also, in a relation in Which the direction of the division line 
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of the light receiving surfaces of the light receiving elements 
71c, 71g and the light receiving surfaces of 71d, 71h is in 
alignment With the track direction of the disk 1, spot light is 
formed on the light receiving surface. 

[0060] An RF signal Rf and a focus error signal FE are 
generated in accordance With output signals of the respective 
light receiving elements 71a-71h of the photodetector 26. 
Also, a tracking error signal TE is generated in accordance 
With output signals of the respective light receiving elements 
72, 73. Assuming that the output signals of the light receiv 
ing elements 71a-71h are Aa-Ah, respectively, in that order, 
and the output signals of the light receiving elements 72, 73 
are B, C, respectively, in this order, Rf signal Fr is calculated 
as: 

[0061] in a head ampli?er 3 When the ?rst laser beam 
having the Wavelength of 650 nm is emitted from the ?rst 
emitter 21, the focus error signal FE is calculated as: 

[0062] in the focus error signal generator circuit 84, and 
the tracking error signal TE is calculated as: 

[0063] in the tracking error signal generator circuit 85. 
When the second laser beam having the Wavelength of 780 
nm is emitted from the second light emitter 22, the RF signal 
Rf is calculated as: 

[0064] in the head ampli?er 3, the focus error signal FE is 
calculated as: 

[0065] in the focus error signal generator circuit 84, and 
the tracking error signal TE is calculated as: 

TE=B—C 

[0066] in the tracking error signal generator circuit 85. 

[0067] The focus error signal FE is supplied to the driver 
9 as a focusing driving signal FD through the equaliZer 74 
When the sWitch 75 is on. The driver 9, in according With to 
the focusing driving signal FD, forces the focusing actuator 
to move the objective lens 2 in its optical axis direction to 
adjust the focus position of a beam spot irradiated to the disk 
1. 

[0068] The tracking error signal TE is supplied to the 
driver 9 as a tracking driving signal TD through the equal 
iZer 76 When the sWitch 77 is on. The driver 9, in accordance 
With the tracking driving signal TD, forces the tracking 
actuator to move the objective lens 25 in the disk radial 
direction to adjust the position of the beam spot irradiated to 
the disk 1 in the disk radial direction. 

[0069] When the disk 1 is set on the turn table, the system 
control circuit 6 performs a disk type discriminating opera 
tion for discriminating the type of the disk. 

[0070] In the disk type discriminating operation, the sys 
tem control circuit 6 ?rst generates a light emission driving 
instruction to the driver 67 or 68 (step S1), as illustrated in 
FIG. 12. For example, When the driver 67 is supplied With 
the light emission driving instruction, the driver 67 supplies 
a driving current betWeen electrodes 34, 46 of the ?rst light 
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emitter 21 of the semiconductor laser device 21 in response 
to the light emission driving instruction, thereby emitting the 
?rst laser beam from the light emitting point A1 of the light 
emitter 21. 

[0071] After execution of step S1, the system control 
circuit 6 turns off the spindle servo control, turns on the 
focus servo control, and turns off the tracking servo control 
(step S2). Speci?cally, the sWitch 75 is turned on, and 
sWitches 77 and 82 are turned off. Since only the focus servo 
control is operative, the focus of a beam spot by the laser 
beam is adjusted on the recording surface 1a of the disk 1. 

[0072] The system control circuit 6 generates a forced 
driving instruction for the slider servo system to the servo 
control circuit 5 (step S3). In response to the forced driving 
instruction, the servo control circuit 5 supplies the driver 8 
With a predetermined driving pulse to move the pickup 
apparatus 2 by a predetermined distance in the disk radial 
direction by the slider 100 for jumping tracks. Then, the 
number of pulses corresponding to “1” of the binary track 
cross signal generated from the track cross signal generator 
circuit 86 during the track jump period is counted (step S4). 
After execution of step S4, the counted number of pulses 
indicates the number of tracks during the track jump period, 
so that it is determined Whether or not the counted value is 
larger than a predetermined threshold value (step S5). If the 
counted number of pulses>the predetermined threshold 
value, it is determined that the disk 1 is a DVD. If the 
counted number of pulseséthe predetermined threshold 
value, it is determined that the disk is a CD. 

[0073] For playing the disk 1, after the termination of the 
disk type discriminating operation, the system control circuit 
6 performs an objective lens optimal position detecting 
operation for moving the objective lens 25 in the disk radial 
direction for adjustment to provide the maximum RF signal 
Rf. 

[0074] In the objective lens optimal position detecting 
operation, the system control circuit 6 ?rst generates a light 
emission driving instruction in accordance With the result of 
the disk type discriminating operation (step S11), as illus 
trated in FIG. 13. When the disk 1 is discriminated to be a 
DVD, the driver 67 is supplied With the light emission 
driving signal. Thus, in response to the light emission 
driving instruction, the driver 67 supplies a driving current 
betWeen the electrodes 34, 46 of the ?rst light emitter 31 of 
the semiconductor laser device 21, thereby emitting the ?rst 
laser beam from the light emitting point A1 of the ?rst light 
emitter 31. When the disk 1 is discriminated to be a CD, the 
driver 68 is supplied With the light emission driving instruc 
tion. Thus, in response to the light emission driving instruc 
tion, the driver 68 supplies a driving current betWeen the 
electrodes 34, 56 of the second light emitter 32 of the 
semiconductor laser device 21, thereby emitting the second 
laser beam from the light emitting point A2 of the second 
light emitter 32. 

[0075] After execution of step S11, the system control 
circuit 6 turns on the spindle servo control, turns on the focus 
servo control, and turns off the tracking servo control (step 
S12). Speci?cally, the sWitches 75 and 82 are turned on, and 
the sWitch 77 is turned off. Since the focus servo control and 
the spindle servo control are operative, the disk 1 is driven 
to rotate, and the spot of a beam spot by the emitted laser 
beam is adjusted on the recording surface 1a of the disk 1. 
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Further, the system control circuit 6 generates an objective 
lens shifting instruction to a voltage applying circuit 19 in 
the servo control circuit 5 (step S13). In response to this 
objective lens shifting instruction, the voltage applying 
circuit 19 supplies the driver 9 With a gradually changing 
driving voltage through the adder 20. In this Way, the driver 
9 drives the objective lens 25 through the tracking actuator 
to move the objective lens 25 Within a movable range in the 
disk radial direction. 

[0076] After execution of step S13, the system control 
circuit 6 determines Whether or not the objective lens 25 has 
been moved entirely over the movable range thereof (step 
S14). If the objective lens 25 has not been moved entirely 
over the movable range thereof, the maximum value of the 
RF signal RF detected by a maXimum value detector circuit 
40 is monitored to determine Whether or not the maXimum 
value of the RF signal Rf is detected (step S15). When the 
maXimum value is detected, a driving voltage from the 
voltage applying circuit 19 When the maXimum value is 
found is stored in a memory, not shoWn, as VMAX (step 
S16). Then, returning to step S13, the movement of the 
objective lens 25 is continued. On the other hand, When it is 
determined at step S14 that the objective lens 25 has been 
moved entirely over the movable range thereof, the objective 
lens optimal position detecting operation is terminated. The 
driving voltage VMAX stored at this time is the maXimum 
value of the actual RF signal Rf Within the entire movable 
range of the objective lens 25. 

[0077] The RF signal Rf is increased or decreased in 
accordance With the distance betWeen the optical aXis of the 
objective lens 25 and the center of the Gaussian distribution. 
Speci?cally, the RF signal Rf is loWer as the distance is 
larger. Also, apart from the distance, the RF signal Rf differs 
When the position of the beam spot on the disk is on track 
and When it is off track. Speci?cally, RF signal Rf is larger 
at a position of off-track than on-track. HoWever, since the 
spindle servo control functions to drive the disk 1 to rotate 
While the tracking servo control is off, on-track and off-track 
randomly occur in the position of the beam spot. Therefore, 
a temporal average level of the RF signal Rf is hardly 
affected by on-track and off-track during the objective lens 
optimal position detecting operation. As a result, the dis 
tance betWeen the optical aXis of the objective lens 25 and 
the center of the Gaussian distribution of the laser beam can 
be determined from the magnitude of the RF signal Rf, and 
a shifted position of the objective lens 25, at Which the center 
of the laser beam is substantially aligned With the optical 
aXis of the objective lens 25 by the objective lens optimal 
position detecting operation, can be detected as the driving 
voltage VMAX. 

[0078] During reproduction of the disk 1, the system 
control circuit 6 selects the emitted laser beam of the 
semiconductor laser device 21 in accordance With the type 
of the disk 1 found in the disk type discriminating operation. 
Also, the voltage applying circuit 19 is forced to generate the 
driving voltage VMAX, the spindle servo control is turned 
on, the focus servo control is turned on, and the tracking 
servo control is turned on. When the disk 1 is a DVD, the 
semiconductor laser device 21 emits the ?rst laser beam 
having the Wavelength of 650 nm. The objective lens 25 is 
moved to a ?rst position corresponding to the driving 
voltage VMAX such that the optical aXis of the objective 
lens 25 aligns substantially With the center of the ?rst laser 
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beam. On the other hand, When the disk 1 is a CD, the 
semiconductor laser device 21 emits the second laser beam 
having the Wavelength of 780 nm. The objective lens 25 is 
moved to a second position corresponding to the driving 
voltage VMAX such that the optical aXis of the objective 
lens 25 aligns substantially With the center of the second 
laser beam. 

[0079] In the tracking servo control, the driving voltage 
VMAX is generated from the voltage applying circuit 19, 
and the driving voltage VMAX is added as an offset voltage 
to a tracking driving signal TD from the equaliZer 76 in the 
adder 20. The addition result by the adder 20 is supplied to 
the driver 9 as the tracking driving signal TD to drive the 
tracking actuator. Thus, the tracking servo control is per 
formed With the amount of movement of the objective lens 
25 in the disk radial direction by the offset voltage as a 
reference position. 

[0080] Amechanical neutral point of the tracking actuator 
may be set in the middle of the reference position of the 
objective lens 25 When the disk 1 is a DVD and the reference 
position of the objective lens 25 When it is a CD, such that 
the objective lens 25 is moved in the opposite direction in 
the case of the CD by substantially the same amount as the 
amount by Which the objective lens 25 is moved in the case 
of the DVD. Alternatively, the mechanical neutral point of 
the tracking actuator is made coincident With the reference 
position of the objective lens 25 When the disk 1 is DVD, 
and the objective lens 25 may be moved in the disk radial 
direction by the offset voltage in the case of the CD. In other 
Word, since signal detection in the pickup apparatus is more 
dif?cult When a laser beam at a shorter Wavelength is used, 
no offset voltage is provided in the case of the DVD. 

[0081] In the foregoing embodiment, the objective lens 25 
is actually moved in the disk radial direction to detect a 
position at Which the RF signal Rf takes the maXimum value 
for each set disk 1. Alternatively, the position of the objec 
tive lens may be previously set for each of the DVD and the 
CD, such that the objective lens is moved to the previously 
set position in accordance With the result discriminated by 
the disk type discriminating operation, Without detecting the 
maXimum value of the RF signal Rf. Alternatively, While the 
RF signal Rf is monitored for moving the objective lens to 
the optimal position, the error rate of the RF signal may be 
monitored to move the objective lens to a position at Which 
this is minimiZed. 

[0082] Also, in the foregoing embodiment, the objective 
lens 25 is a bifocal lens and can be used When the disk 1 is 
either a DVD or a CD, different objective lenses from each 
other may be used for a DVD and a CD. In the con?guration 
of this case, for eXample, as illustrated in FIG. 14, an 
objective lens 91 for DVD and an objective lens 92 for CD 
are attached to a lens holder 93 such that the respective 
optical aXes are in parallel. The lens holder 93 is driven by 
driving means, not shoWn, to move in a direction of an arroW 
95. When a disk 94 is a DVD, the lens holder 93 is moved 
such that the center of an irradiated ?rst laser beam 96 
having a Wavelength of 650 nm is aligned With the optical 
aXis of the objective lens 91 for DVD, as illustrated in FIG. 
14. When the disk 94 is a CD, the lens holder 93 is moved 
such that the center of an irradiated second laser beam 97 
having a Wavelength of 780 nm is aligned With the optical 
aXis of the objective lens 92 for CD, as illustrated in FIG. 
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15. Since a mechanism for switching tWo objective lenses in 
accordance With the type of a disk is disclosed in detail in 
Laid-open Japanese Patent Application No. 10-112057, so 
that detailed description is omitted here. 

[0083] Also, While the foregoing embodiment has been 
described for the case Where the present invention is applied 
to an in?nite optical system using the collimator lens 24, the 
present invention may be applied to a ?nite optical system. 

[0084] Also, While in the foregoing embodiment, the focus 
servo control is performed in accordance With an astigma 
tism method and the tracking servo control is performed in 
accordance With a three-beam method, knoWn methods may 
be employed Without limited to these. In addition, the same 
method need not be employed for playing a CD and a DVD. 
For example, the tracking servo control for CD may be 
performed in accordance With the three-beam method, DVD 
in accordance With a phase-differential method, and so on. 

[0085] Further, While in the foregoing embodiment, the 
semiconductor laser device comprises tWo light emitting 
points at different light emitting Wavelengths, the present 
invention may be applied to a semiconductor laser device 
Which comprises three or more light emitting points at 
different light emitting Wavelengths from one another. Also, 
the semiconductor laser device is not limited to that having 
tWo integrally formed light emitters as in the foregoing 
embodiment, but one having tWo independently formed light 
emitters for emitting laser beams having Wavelengths Which 
are different from each other may be used. 

[0086] As described above, according to the present 
invention, optics such as a combining prism need not be 
used, and the optical system can be intensively arranged in 
compact, as compared With the prior art, so that the optical 
pickup apparatus can be simpli?ed in con?guration and 
reduced in siZe. Also, since the objective lens is moved to 
one of a plurality of positions different from one another in 
the radial direction of an optical disk corresponding to a light 
emitter selected from a plurality of light emitters, the inten 
sity of a laser beam irradiated to the recording surface of the 
optical disk can be set in an appropriate condition even if a 
light emitting points of laser beams of the respective light 
emitters are slightly spaced. 

What is claimed is: 
1. An optical pickup apparatus comprising: 

a light emitting device having a plurality of light emitting 
portions for emitting laser beams having different 
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Wavelengths on a substrate, for emitting a laser beam 
from one light emitting portion selected from said 
plurality of light emitting portions in the same emitting 
direction in response to a light emitter selecting instruc 
tion; 

at least one objective lens for converging the laser beam 
emitted from said light emitting device to irradiate a 
recording surface of an optical disk; and 

a lens driving device for moving said objective lens to one 
position Within a plurality of different positions from 
one another in a radial direction of said optical disk, 
corresponding to the light emitting portion selected by 
said light emitter selecting instruction. 

2. An optical pickup apparatus according to claim 1, 
Wherein said lens driving device has a tracking actuator for 
moving said objective lens to a position corresponding to a 
supplied voltage level, and supplies the tracking actuator 
With an offset voltage having a level corresponding to said 
light emitter selecting instruction. 

3. An optical pickup apparatus according to claim 1, 
Wherein said lens driving device moves said objective lens 
to a position at Which an optical aXis of said objective lens 
is aligned With the center of a Gaussian distribution of the 
laser beam emitted from said one light emitting portion. 

4. An optical pickup according to claim 2, Wherein at a 
mechanical neutral point of said tracking actuator, the opti 
cal aXis of said objective lens is aligned With the center of 
the Gaussian distribution of a laser beam having a short 
Wavelength of laser beams emitted respectively from said 
plurality of light emitting portions, and said tracking actua 
tor actuates to other than said mechanical neutral point in 
accordance With an offset voltage When said light emitter 
selecting instruction indicates a light emitting portion for 
emitting a laser beam having a long Wavelength. 

5. An optical pickup apparatus according to claim 1, 
comprising a plurality of objective lenses including said 
objective lens, Wherein said lens driving device moves one 
of said plurality of objective lenses in response to said light 
emitter selecting instruction such that an optical aXis of said 
one objective lens is aligned With the center of the Gaussian 
distribution of the laser beam emitted from said one light 
emitting portion. 


