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OPTICAL PICKUP DEVICE AND OPTICAL DISK 
DRIVE USING THE SAME 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an optical pickup 
device and an optical disk drive using the same. More 
Specifically, the present invention relates to an optical pickup 
device for an optical disk drive which focuses a light beam 
to a corresponding one of two optical disks of different types 
for recording of information, and receives a reflected light 
beam from the corresponding optical disk for reproduction 
of information. 

0003 2. Description of the Related Art 
0004. In the optical disk drive, storage media, such as 
optical disks, in which tracks in the spiral or concentric 
formation are formed in the recording Surface of the optical 
disk, are used for recording and reproduction of information. 
The optical disk drive emits a light beam to the optical disk 
to record information in the recording Surface of the optical 
disk, and receives a reflected light beam from the recording 
Surface of the optical disk to reproduce the information 
based on the received light beam. 
0005 The optical disk drive is usually equipped with an 
optical pickup device. The optical pickup device is provided 
for emitting a laser beam to the recording Surface of an 
optical disk to form a Small light Spot thereon, and for 
receiving a reflected laser beam from the recording Surface 
of the optical disk. 
0006 The optical pickup device usually includes an 
object lens, an optical System and a photodetector. The 
optical System is provided to lead the light beam emitted by 
the light Source, to the recording Surface of the optical disk, 
and to lead the return light beam reflected from the recording 
Surface of the optical disk to a predetermined light-receiving 
location where the photodetector is arranged. 

0007. In response to the received light beam, the photo 
detector outputs the electrical Signal indicating the repro 
duced information of data that is recorded in the optical disk. 
Also, the optical pickup device outputs the Signal including 
information (servo control information) required for the 
position control of the optical pickup device itself and the 
object lens. 

0008. In recent years, a DVD (digital versatile disk) has 
been generalized as a mass Storage medium having a record 
ing capacity much larger than that of a CD (compact disk). 
0009. In order to perform recording and reproduction to 
CD, the laser light having the wavelength 780 nm is used. In 
order to perform recording and reproduction to DVD, the 
laser light having the wavelength 650 nm is used. 

0.010 For this reason, the optical disk drive for CD and 
the optical disk drive for DVD have been developed respec 
tively as different peripheral devices of information proceSS 
ing devices, Such as personal computer. 
0.011 With recent developments of small-sized, light 
weight information processing devices, the necessity for the 
optical disk drive, which can access both CD and DVD, is 
increasing. 
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0012. In this case, in order to access both DVD and CD, 
the optical pickup device must be provided with a light 
source unit containing both the semiconductor laser (DVD 
light Source) which outputs the laser light whose wavelength 
is 650 nm, and the semiconductor laser (CD light source) 
which outputs the laser light whose wavelength is 780 nm. 
Furthermore, the optical pickup device must be provided 
with the optical System for detecting each of the two laser 
beams output from the two light Sources. 
0013 However, if the optical system for 650 nm and the 
optical system for 780 nm are arranged individually in the 
optical pickup device, the problem that the Size of the optical 
pickup device is enlarged arises. 
0014. In the following the optical pickup device equipped 
with the light sources of two different wavelengths will be 
called the two-wavelength optical pickup device. 
0.015 For example, Japanese Patent No. 3026279 dis 
closes a laser module for a recording/reproduction appara 
tus. This laser module is equipped with an LD module in 
which two laser components which output laser light beams 
having different wavelengths are integrated. In the laser 
module, a light-receiving component is commonized to 
receive both the return light beams of the different wave 
lengths. 
0016. According to the optical pickup device using the 
laser module, the commonization of the optical System and 
the reduction of the number of the optical parts needed are 
possible, and Simplification of the assembly of the compo 
nents, the reduction in cost, and the miniaturization of the 
device are promoted. 
0017 FIG. 17 shows a relationship between the intensity 
distribution of the light beam output from the semiconductor 
laser and the location of the activation layer thereof. 
0018 Generally, the light beam (the outgoing light beam) 
output from the Semiconductor laser that is used as a light 
Source is a divergent light beam with the intensity distribu 
tion in the form of an ellipse having the major axis whose 
direction accords with the direction perpendicular to the 
Surface of the activation layer (hetero-junction plane) AL of 
the semiconductor laser LD, as shown in FIG. 17. 
0019. The rate of the light beam received by the object 
lens and focused on the recording Surface of the optical disk 
(which light beam is called the received light beam) over the 
outgoing light beam of the light Source is represented by the 
ratio of the minimum optical intensity in the received light 
beam to the optical intensity in the center of the outgoing 
light beam. This ratio is called the rim intensity (RIM). 
0020 FIG. 18 shows an example of the intensity distri 
bution of the received light beam in the case of RIM =50%. 
0021 FIG. 19 shows a relationship between the optical 
efficiency and the rim intensity of the light beam output from 
the Semiconductor laser. The optical efficiency, which is 
indicated by the ratio of the quantity of light on the optical 
disk recording Surface to the quantity of light in the outgoing 
light beam, is almost in the inverse proportion with the RIM, 
as shown in FIG. 19. 

0022. If the optical pickup device is designed to raise the 
RIM, the optical efficiency will fall. If the optical pickup 
device is designed to raise the optical efficiency, the RIM 
will become low. 
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0023. Usually, the optical pickup device is designed so 
that the RIM to the outgoing light beam of CD light source 
is lower than the RIM to the outgoing light beam of DVD 
light Source. 
0024. This is because it is necessary to control accurately 
the diameter of a light spot on the recording surface of DVD, 
as the recording density of DVD is higher than that of CD. 
On the other hand, importance is attached to raising the 
optical efficiency for CD light source. 
0.025 However, in the optical pickup device using the 
laser module of Japanese Patent No. 3026279, the RIM to 
the outgoing light beam of CD light source and the RIM to 
the outgoing light beam of DVD light Source become almost 
equal. 
0026. When the optical system is optimized to DVD, the 
optical efficiency of CD light source falls, and it is difficult 
to deal with improvement in the acceSS Speed for the optical 
disk. On the other hand, when the optical System is opti 
mized to CD, the problem arises that it is difficult to control 
accurately the diameter of a light Spot on the recording 
Surface of DVD. 

SUMMARY OF THE INVENTION 

0027. An object of the present invention is to provide an 
improved optical pickup device in which the above-de 
Scribed problems are eliminated. 
0028. Another object of the present invention is to pro 
vide a light Source unit of an optical pickup device that is 
capable of optimizing the respective intensity distributions 
of the light beams output from the plurality of light Sources. 
0029. Another object of the present invention is to pro 
vide a light Source unit package of an optical pickup device 
which is capable of optimizing the respective intensity 
distributions of the light beams from the plurality of light 
Source without causing enlargement and high cost, and 
which stably receives the return light beam from the outside. 
0.030. Another object of the present invention is to pro 
vide an optical element of an optical pickup device that is 
capable of adjusting the intensity distributions of two incom 
ing light beams with Sufficient accuracy. 
0.031) Another object of the present invention is to pro 
vide an optical pickup device that can respond to each of two 
kinds of optical disks and forms the optimal light Spot for 
each optical disk without causing enlargement and high cost. 
0032) Another object of the present invention is to pro 
vide an optical disk drive that includes an optical pickup 
device and can respond to each of two kinds of optical disks 
and Stably carry out high-Speed access to each optical disk. 
0033. Another object of the present invention are to 
provide a method of manufacture of an optical pickup device 
in which a deviation of the outgoing direction of each of the 
light beams output from the plurality of light Sources can be 
corrected with Sufficient accuracy. 
0034. The above-mentioned objects of the present inven 
tion are achieved by a light Source unit comprising: a 
plurality of light Sources outputting light beams respectively, 
the plurality of light Sources being arranged in proximity to 
each other, and a divergence-angle changing unit changing 
an angle of divergence of a light beam output from at least 
one of the plurality of light Sources. 
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0035. The above-mentioned objects of the present inven 
tion are also achieved by a light Source unit package 
including a light Source unit, a branch optical element 
reflecting a light beam, incident to the light Source unit, in 
a predetermined direction, and a photodetector receiving the 
reflected light beam from the branch optical element, 
wherein the light Source unit, the branch optical element and 
the photodetector are unified, and the light Source unit 
comprising: a plurality of light Sources outputting light 
beams respectively, the plurality of light Sources being 
arranged in proximity to each other; and a divergence-angle 
changing unit changing an angle of divergence of a light 
beam output from at least one of the plurality of light 
SOUCCS. 

0036) The above-mentioned objects of the present inven 
tion are also achieved by an optical pickup device which 
focuses a light beam on a recording Surface of a correspond 
ing one of two or more Storage media of different types and 
receives a return light beam from the recording Surface, the 
optical pickup device comprising: a light Source unit; an 
optical System which leads the return light beam to a 
predetermined light-receiving location and includes an 
object lens focusing each light beam from the light Source 
unit to the recording Surface of the corresponding Storage 
medium; and a photodetector arranged at the light-receiving 
location, the light Source unit comprising: a plurality of light 
Sources outputting light beams respectively, the plurality of 
light Sources being arranged in proximity to each other; and 
a divergence-angle changing unit changing an angle of 
divergence of a light beam output from at least one of the 
plurality of light Sources. 
0037. The above-mentioned objects of the present inven 
tion are also achieved by an optical disk drive which 
performs recording, reproduction and erasing of information 
with a corresponding one of two or more optical disks of 
different types, the optical disk drive including: an optical 
pickup device and a reproduction Signal processing unit 
performing reproduction of information based on a signal 
output by the optical pickup device, the optical pickup 
device focusing a light beam on a recording Surface of the 
corresponding optical disk and receiving a return light beam 
from the recording Surface, the optical pickup device com 
prising: a light Source unit; an optical System which leads the 
return light beam to a predetermined light-receiving location 
and includes an object lens focusing each light beam from 
the light Source unit to the recording Surface of the corre 
sponding Storage medium; and a photodetector arranged at 
the light-receiving location, the light Source unit comprising: 
a plurality of light Sources outputting light beams respec 
tively, the plurality of light Sources being arranged in 
proximity to each other, and a divergence-angle changing 
unit changing an angle of divergence of a light beam output 
from at least one of the plurality of light Sources. 
0038 According to the light source unit of the present 
invention, the angle of divergence of the light beam output 
from at least one of the plurality of light Sources is changed 
by the changing unit. For example, when the angle of 
divergence of the light beam output from the light Source has 
shifted from a desired angle of divergence, it can be adjusted 
to the desired angle of divergence by the changing unit. 
Therefore, it is possible to optimize the respective intensity 
distributions of the light beams output from the light 
SOUCCS. 
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0.039 Since the light source unit, the branch optical 
element, and the photodetector are unified, while acting as 
the outgoing light beam by which the intensity distribution 
is optimized according to the light Source unit package of the 
present invention, without causing enlargement and high 
cost, it is possible to be stably receive the return light beam 
from the outside. 

0040. By arranging each light Source corresponding to 
the positional relation between the first lens portion and the 
Second lens portion for use in the light Source unit in which 
the two light Sources are arranged in proximity to each other 
according to the optical element of the present invention, the 
angle of divergence of the light beam which acts as the 
outgoing light beam from one light Source can be changed 
in the first lens portion, and the angle of divergence of the 
light beam which acted as the outgoing light beam from the 
other light Source can be changed in the Second lens portion. 
0041 Since the first lens portion and the second lens 
portion are unified, even if the assembly proceSS and the 
adjustment process are simplified, it is possible to change 
with Sufficient accuracy the angle of divergence of the light 
beam output from each light Source. 
0.042 Since the respective intensity distributions of the 
light beams output from the plurality of light Sources can be 
optimized by using the light Source unit of the present 
invention, the optical pickup device of the present invention 
makes it possible to respond to two or more kinds of optical 
disks, and makes it possible to form the optimal light Spot on 
the recording Surface of each optical disk. 
0043. According to the optical disk drive of the present 
invention, it is possible to form the optimal light Spot on the 
recording Surface of each of the two kinds of optical disks 
by using the optical pickup device of the present invention. 
Therefore, the optical disk drive of the present invention 
responds to each of the two kinds of optical disks, and it is 
possible to Stably carry out the high-speed access to each 
optical disk. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0044) Other objects, features and advantages of the 
present invention will be apparent from the following 
detailed description when read in conjunction with the 
accompanying drawings. 
004.5 FIG. 1 is a block diagram of the optical disk drive 
in one preferred embodiment of the present invention. 
0.046 FIG. 2 is a diagram showing the composition of the 
optical system in the optical pickup device of FIG. 1. 
0047 FIG. 3 is a diagram showing the composition of the 
optical module of FIG. 2. 
0.048 FIG. 4 is a diagram for explaining the configura 
tion of the light beam output from each of the Semiconductor 
lasers. 

0049 FIG. 5A and FIG. 5B are diagrams for explaining 
the angle of divergence of the light beam output from the 
first Semiconductor laser. 

0050 FIG. 6A is a diagram for explaining the rim 
intensity of the light beam output from the first Semicon 
ductor laser and received by the object lens when the angle 
of divergence is not changed. 
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0051 FIG. 6B is a diagram for explaining the rim 
intensity of the light beam output from the Second Semicon 
ductor laser and received by the object lens when the angle 
of divergence is not changed. 
0052 FIG. 7 is a diagram for explaining an example in 
which the cylindrical lens is used as the optical element. 
0053 FIG. 8A is a diagram for explaining an example in 
which the angle of divergence of the light beam output from 
the first Semiconductor laser is enlarged using the cylindrical 
lens. 

0054 FIG. 8B is a diagram for explaining an example in 
which the angle of divergence of the light beam output from 
the Second Semiconductor laser is reduced using the cylin 
drical lens. 

0055 FIG. 9 is a diagram for explaining an example in 
which two cylindrical lenses are united. 
0056 FIG. 10 is a diagram for explaining an example in 
which a mark for positioning is added to each of the 
Semiconductor laser and the cylindrical lenses. 
0057 FIG. 11A and FIG. 11B are diagrams for explain 
ing an example in which the outgoing direction of the light 
beam with the maximum intensity is changed by the optical 
element. 

0.058 FIG. 12A and FIG. 12B are diagrams for explain 
ing the overlapping range of the light beam output from the 
first Semiconductor laser and the light beam output from the 
Second Semiconductor laser. 

0059 FIG. 13 is a diagram for explaining the arrange 
ment of the optimal location of the optical element. 
0060 FIG. 14 is a diagram for explaining the relation 
ship between the radius of curvature of the optical element 
and the distance Z when the angle of divergence is doubled. 
0061 FIG. 15 is a diagram for explaining an example in 
which the return light beam passes through a part of the 
optical element. 
0062 FIG. 16 is a diagram for explaining an example in 
which the meniscus lens is used as the optical element. 
0063 FIG. 17 is a diagram for explaining a relationship 
between the intensity distribution of the light beam output 
from the Semiconductor laser and the location of the acti 
vation layer thereof. 
0064 FIG. 18 is a diagram for explaining a case in which 
the rim intensity of the light beam output from the Semi 
conductor laser is equal to 50%. 
0065 FIG. 19 is a diagram for explaining a relationship 
between the efficiency and the rim intensity of the light beam 
output from the Semiconductor laser. 
0066 FIG.20 is a block diagram of the optical disk drive 
in another preferred embodiment of the present invention. 
0067 FIG. 21 is a diagram showing the composition of 
the optical system in the optical pickup device of FIG. 20. 
0068 FIG. 22 is a diagram for explaining two semicon 
ductor lasers in the light source unit of FIG. 21. 
0069 FIG. 23 is a diagram for explaining the optical 
element in the light source unit of FIG. 21. 
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0070 FIG. 24 is a flowchart for explaining a method of 
manufacture of the optical pickup device of the preferred 
embodiment. 

0071 FIG. 25A and FIG. 25B are diagrams for explain 
ing a slide guide used to fix the photodetector at a given 
position. 

0.072 FIG. 26 is a diagram showing the photodetector in 
the optical pickup device of the preferred embodiment. 

0.073 FIG. 27 is a diagram showing the detection control 
device in the optical pickup device of the preferred embodi 
ment. 

0074 FIG. 28 is a flowchart for explaining a method of 
manufacture of the optical pickup device of another pre 
ferred embodiment of the present invention. 
0075 FIG. 29A and FIG. 29B are diagrams for explain 
ing a filter in the optical pickup device of the preferred 
embodiment. 

0.076 FIG. 30 is a diagram showing the detection control 
device in the optical pickup device of the preferred embodi 
ment. 

0077 FIG. 31 is a flowchart for explaining a method of 
manufacture of the optical pickup device of another pre 
ferred embodiment of the present invention. 
0078 FIG. 32A and FIG.32B are diagrams for explain 
ing a photodetector in the optical pickup device of the 
preferred embodiment. 
007.9 FIG.33 is a diagram showing the detection control 
device in the optical pickup device of the preferred embodi 
ment. 

0080 FIG.34 is a block diagram of the optical disk drive 
in another preferred embodiment of the present invention. 

0081 FIG. 35A and FIG.35B are diagrams showing the 
composition of the optical pickup device of FIG. 34. 

0082 FIG. 36 is a diagram for explaining the configu 
ration of light beams output from the first Semiconductor 
laser and the Second Semiconductor laser. 

0083 FIG. 37A and FIG. 37B are diagrams for explain 
ing the angle of divergence of the light beam output from the 
first Semiconductor laser. 

0084 FIG.38A and FIG.38B are diagrams for explain 
ing the angle of divergence of the light beam output from the 
Second Semiconductor laser. 

0085 FIG.39 is a diagram for explaining the diameter of 
the light beam passing through the coupling lens. 

0.086 FIG. 40 is a diagram for explaining the relation 
ship between the divergence angle and the rim intensity of 
the light beam incident to the coupling lens. 

0087 FIG. 41A and FIG. 41B are diagrams for explain 
ing the rim intensity of the light beam received by the object 
lens when the angle of divergence is not adjusted. 

0088 FIG. 42A and FIG. 42B are diagrams for explain 
ing the adjustment of the divergence angle by the adjustment 
optical element. 
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0089 FIG. 43A and FIG. 43B are diagrams for explain 
ing the adjustment of the divergence angle by the adjustment 
lens element. 

0090 FIG. 44 is a diagram showing the composition of 
the optical module in which the first lens and the Second lens 
are incorporated. 
0091 FIG. 45 is a diagram showing the composition of 
the optical pickup device in another preferred embodiment 
of the present invention. 
0092 FIG. 46A and FIG. 46B are diagrams for explain 
ing the adjustment of the divergence angle by the third 
adjustment optical element. 
0093 FIG. 47 is a block diagram of the optical disk drive 
in another preferred embodiment of the present invention. 
0094 FIG. 48 is a diagram showing the composition of 
the optical system of the optical pickup device of FIG. 47. 
0.095 FIG. 49A and FIG. 49B are diagrams for explain 
ing the configuration of the light beam output from each of 
the Semiconductor lasers. 

0096 FIG. 50 is a diagram showing the composition of 
the wavelength filter. 
0097 FIG. 51A and FIG. 51B are diagrams for explain 
ing the rim intensity of each of the light beams received by 
the object lens when the micro lens is not used. 
0098 FIG. 52 is a diagram for explaining the rim inten 
sity of the light beam received by the object lens when the 
micro lens is used. 

0099 FIG.53 is a block diagram of the optical disk drive 
in another preferred embodiment of the present invention. 
0100 FIG. 54A and FIG. 54B are diagrams for explain 
ing the rim intensity of each of the light beams received by 
the object lens when the micro lens is not used. 
0101 FIG. 55 is a diagram for explaining the rim inten 
sity of the light beam received by the object lens when the 
micro lens is used. 

0102 FIG. 56 is a block diagram of the optical disk drive 
in another preferred embodiment of the present invention. 
0103 FIG. 57A and FIG. 57B are diagrams showing 
variations of the optical module. 
0104 FIG. 58 is a diagram showing a variation of the 
optical module including three light Sources. 
01.05 FIG. 59A, FIG. 59B and FIG. 59C are diagrams 
for explaining the composition of the micro lens and the 
transparent Substrate. 

0106 FIG. 60A and FIG. 60B are diagrams for explain 
ing the deviation of the locations of the emission points of 
the Semiconductor lasers. 

0107 FIG. 61A and FIG. 61B are diagrams for explain 
ing the composition of the micro lens and the transparent 
Substrate. 

0108 FIG. 62A, FIG. 62B and FIG. 62C are diagrams 
for explaining the anamorphic lens that adjusts the angle of 
divergence of the light beam output from the Second Semi 
conductor laser. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0109) A description will now be provided of the preferred 
embodiments of the present invention with reference to the 
accompanying drawings. 

0110 FIG. 1 shows the composition of an optical disk 
drive 20 in one preferred embodiment of the present inven 
tion in which the optical pickup device of the present 
invention is included. 

0111. The optical disk drive 20 shown in FIG. 1 com 
prises a spindle motor (SP/MOTOR) 22 for carrying out a 
rotation drive of the optical disk 15, an optical pickup device 
(OPD) 23, a laser control circuit (LASER CNTR) 24, an 
encoder (ENCODER) 25, a motor driver (DRIVER) 27, a 
reproduction signal processing circuit (RSPC) 28, a servo 
controller (SERVO CNTR) 33, a buffer RAM (BUFFER) 
34, a buffer manager (BUF/MNG) 37, an interface (INTER 
FACE) 38, a ROM 39, a CPU 40, and a RAM 41. 
0112 The optical pickup device 23 is provided for receiv 
ing the return light from the recording Surface of the optical 
disk 15, and for emitting laser light to the recording Surface 
of the optical disk 15 in which the tracks in the spiral or 
concentric formation are formed. 

0113 Referring to FIG. 1, the reproduction signal pro 
cessing circuit 28 converts into an electrical Voltage Signal 
the current signal which is the output Signal of the optical 
pickup device 23, and detects the wobble Signal, the repro 
duction signal and the Servo Signal (the focal error Signal, the 
track error signal) based on the Voltage signal. 
0114. In the reproduction signal processing circuit 28, the 
address information, the Synchronizing Signal, etc. are 
extracted from the wobble signal. 

0115 The extracted address information is outputted to 
the CPU 40, and the synchronizing signal is outputted to the 
encoder 25. 

0116. After the reproduction signal processing circuit 28 
performs error-correction processing to the reproduction 
signal, it is stored in the buffer RAM 34 through the buffer 
manager 37. 

0117 The servo signal is outputted to the servo controller 
33 from the reproduction Signal processing circuit 28. 

0118. The servo controller 33 generates the control signal 
which controls the optical pickup device 23 based on the 
Servo Signal, and outputs it to the motor driver 27. 

0119) The buffer manager 37 notifies to the CPU 40 when 
the I/O of the data to the buffer RAM 34 is managed and the 
accumulated amount of data becomes the predetermined 
value. 

0120) The motor driver 27 controls the optical pickup 
device 23 and the spindle motor 22 based on the directions 
of the control signals from the servo controller 33 and the 
CPU 40. 

0121 The encoder 25 takes out the data accumulated at 
the buffer RAM 34 through the buffer manager 37 based on 
directions of the CPU 40, adds the error correction code, and 
creates the write-in data to the optical disk 15. 
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0.122 The encoder 25 outputs write-in data to the laser 
control circuit 24 Synchronizing with the Synchronizing 
Signal from the reproduction Signal processing circuit 28 
based on the directions from the CPU 40. 

0123 The laser control circuit 24 controls the laser light 
output from the optical pickup device 23 based on the 
write-in data from the encoder 25. 

0.124. The laser control circuit 24 controls one side of the 
two light Sources of the optical pickup device 23 later 
mentioned based on directions of the CPU 40. 

0.125 The interface 38 is the bi-directional communica 
tion interface with the host System (for example, personal 
computer), and is based on the Standard interfaces, Such as 
ATAPI (ATAttachment Packet Interface) and SCSI (Small 
Computer System Interface). 
0.126 The program described in code decipherable by the 
CPU 40 is Stored in the ROM 39. 

0127. The CPU 40 temporarily stores data required for 
control etc. in the RAM 41 while controlling operation of 
each part of the above according to the above-mentioned 
program stored in the ROM 39. 
0128. Next, the composition of the optical pickup device 
23 will be described with reference to FIG. 2 and FIG. 3. 

0129. The optical pickup device 23 outputs the laser light 
whose wavelength is 650 nm or the laser light whose 
wavelength is 780 nm alternatively, as shown in FIG. 2. 

0.130. The optical pickup device 23 contains the optical 
module LM, the coupling lens 52, the quarter-wave plate 62, 
the object lens 60, and the drive system (the focusing 
actuator, the tracking actuator, and the seeking motor) as a 
light Source unit package which receives the return light 
beam from the recording surface of the optical disk 15. 
0131 The optical module LM contains the light-emission 
portion EL and the light-receiving portion RL as a light 
Source unit, as shown in FIG. 3. 

0132) The light-emission portion EL contains the first 
optical element 55 which changes the angle of divergence of 
the light beam output from the first semiconductor laser 53 
which outputs the laser light the wavelength of which is 650 
nm, the Second Semiconductor laser 54 which outputs the 
laser light the wavelength of which is 780 nm, and the first 
semiconductor laser 53, and the second optical element 56 
which changes the angle of divergence of the light beam 
output from the Second Semiconductor laser 54. 
0133. The light-receiving portion RL comprises the light 
receiving component 59 as a photodetector which receives 
the light beam which branched by the polarization hologram 
61 and the polarization hologram 61 as a branch optical 
element which branch the received light from the recording 
surface of the optical disk 15. 

0134) The first semiconductor laser 53 is chosen when the 
optical disk 15 is DVD, and the second semiconductor laser 
54 is chosen when the optical disk 15 is CD. 
0135) In this preferred embodiment, as shown in FIG. 4, 
the first semiconductor laser 53 and the second semicon 
ductor laser 54 are arranged So that the activation layerS AL1 
and AL2 may become parallel to XZ plane. 
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0.136 Therefore, the light beam output from each semi 
conductor laser is divergence light with the intensity distri 
bution of the ellipse form which makes Y-axis direction the 
direction of the transverse. 

0.137 The light beam of angle-of-divergence 01Y in YZ 
plane and angle-of-divergence 01Z in XZ plane output from 
the first semiconductor laser 53 has the relation of 01Y>01Z, 
rather than is the same, as shown in FIG. SA and FIG. 5B. 
0138 Similarly, the light beam of the angle of divergence 
(referred to as 02Y) in YZ plane and the angle of divergence 
(referred to as 02Z) in XZ plane output from the second 
semiconductor laser 54 also has the relation of 02Y>02Z, 
rather than is the same. 

0.139. In this preferred embodiment, to the light beam 
output from the first semiconductor laser 53, the angle of 
divergence is changed using the first optical element 55 So 
that RIM may become about 30% (optical efficiency=about 
45%), and to the light beam taken out from the second 
Semiconductor laser 54, the angle of divergence is changed 
using the second optical element 56 so that RIM may 
become about 15% (optical efficiency=about 50%). 
0140. The light beam Bdvd received by the object lens 60 
among the light beams output from the first Semiconductor 
laser 53 when there is no first optical element 55, as shown 
in FIG. 6A, and it is RIM =30% about the Y axis direction 
and it is RIM-30% about the X axis direction. 

0141 Moreover, the light beam Bcd incorporated by the 
object lens 60 among the light beams which are output from 
the Second Semiconductor laser 54 when there is no Second 
optical element 56, as shown in FIG. 6B, and it is RIM-15% 
about the X axis direction, and it is RIM>15% about the Y 
axis direction. 

0142. In order to double the angle of divergence 01Z 
within XZ plane of the light beam output from the first 
semiconductor laser 53 (01Y/01Z) (>1) and to change the 
angle of divergence, as shown in FIG. 7, the cylindrical lens 
(the first cylindrical lens) is used as the first optical element 
55. 

0143 A description of the first cylindrical-lens 55a (this 
cylindrical lens) will now be given. 
0144. The first cylindrical-lens 55a is arranged on the 
optical path length of the light beam output from the first 
semiconductor laser 53 so that the cylinder axis orientation 
may be in agreement with Y-axis direction. 
0145 As shown in FIG. 8A, the angle of divergence of 
the light beam through first cylindrical-lens 55a becomes 
larger than angle-of-divergence 01Z within XZ plane of the 
light beam output from the first semiconductor laser 53, and 
becomes almost equal to angle-of-divergence 01Y within 
YZ plane. 

0146 The light beam received by the object lens 60 
becomes RIM-30% mostly also about X-axis direction. 
0147 Moreover, in order to double angle-of-divergence 
02Y within YZ plane of the light beam output from the 
second semiconductor laser 54 (02Z/02Y) (<1) and to 
change the angle of divergence, as shown in FIG. 7, the 
cylindrical lens (the Second cylindrical lens) is used as the 
second optical element 56. 
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0.148. A description of the second cylindrical-lens 56a 
(this cylindrical lens) will now be given. 
014.9 The second cylindrical-lens 56a is arranged on the 
optical path length of the light beam output from the Second 
Semiconductor laser 54 So that the cylinder axis orientation 
may be in agreement with X axis direction. 
0150. As shown in FIG. 8B, the angle of divergence of 
the light beam through Second cylindrical-lens 56a becomes 
smaller than angle-of-divergence 02Y within YZ plane of 
the light beam output from the Second Semiconductor laser 
54, and becomes almost equal to angle-of-divergence 02Z 
within XZ plane. 
0151. The light beam incorporated by the object lens 60 
becomes RIM-15% mostly also about Y-axis direction. 
0152 To the polarization direction (for example, P polar 
ization) of the light beam output from each semiconductor 
laser, the polarization hologram 61 has the low diffraction 
efficiency, and it is Set up So that the diffraction efficiency 
may become high to the polarization direction (for example, 
S polarization) of the return light beam. 
0153. Therefore, in the polarization hologram 61, about 
95% of the light beam which came out of each semicon 
ductor laser and is put is penetrated, and about 35% of the 
return light beam diffracts 
0154) The photodetector 59 contains two or more light 
receiving components which output the optimal Signal for 
detecting the Wobble Signal, the reproduction Signal, the 
SerVO signal, etc. 
O155 The action of the above-mentioned optical pickup 
device 23 is explained. 
0156 First, the case where the optical disk 15 is DVD 
will be explained. 
O157 The angle of divergence in XZ plane is expanded 
in first cylindrical-lens 55a, and the light beam of the linear 
polarization (for example, P polarization) output from the 
first semiconductor laser 53 is incident to the polarization 
hologram 61. 
0158. After most light beams incident to the polarization 
hologram 61 penetrate the polarization hologram 61 and it 
Serves as parallel light with the coupling lens 52, it is made 
into the circularly polarized light with the quarter-wave plate 
62, and is focused on the recording Surface of the optical 
disk 15 as a minute spot through the object lens 60. 

0159. With the outward trip, the received light (return 
light beam) reflected in respect of record of the optical disk 
15 turns into the circularly polarized light of the circumfer 
ence of the contrary, is again made into parallel light with the 
object lens 60, and let it be the linear polarization (for 
example, S polarization) which intersected perpendicularly 
with the outward trip with the quarter-wave plate 62. 
0160 The light beam through the collimator lens 52 is 
incident to the polarization hologram 61. 

0.161 The return light beam which carried out incidence 
to the polarization hologram 61 is diffracted, and is received 
by the photodetector 59. 
0162. With each light-receiving component which con 
Stitutes the photodetector 59, the current Signal according to 
the amount of the received light is outputted to the repro 
duction Signal processing circuit 28, respectively. 
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0163) Next, the case where the optical disk 15 is CD will 
be explained. 

0164. The angle of divergence in YZ plane is reduced in 
second cylindrical-lens 56a, and the light beam of the linear 
polarization (for example, P polarization) output from the 
Second Semiconductor laser 54 is incident to the polarization 
hologram 61. 

0.165. After each light beam through the polarization 
hologram 61 is converted into the parallel light beam by the 
coupling lens 52, it is converted into the circularly polarized 
light with the quarter-wave plate 62, and is focused on the 
recording Surface of the optical disk 15 as a minute light Spot 
through the object lens 60. 

0166 With the outward trip, the received light (return 
light beam) reflected in respect of record of the optical disk 
15 turns into the circularly polarized light of the circumfer 
ence of the contrary, is again made into parallel light with the 
object lens 60, and let it be the linear polarization (for 
example, S polarization) which intersected perpendicularly 
with the outward trip with the quarter-wave plate 62. 

0167 The light beam through the collimator lens 52 is 
incident to the polarization hologram 61. 

0168 The return light beam incident to the polarization 
hologram 61 is diffracted, and is received by the photode 
tector 59. 

0169. With each light-receiving component which con 
stitutes the photodetector 59, the current signal according to 
the amount of the received light is outputted to the repro 
duction Signal processing circuit 28, respectively. 

0170 It can be distinguished from the intensity of the 
received light from the recording Surface whether the optical 
disk 15 is CD or DVD. 

0171 Usually, this distinction is performed at the time of 
loading, when the optical disk 15 is intercalated in the 
predetermined location of the optical disk drive 20. 

0172 It is also possible to distinguish the kind of optical 
disk 15 based on TOC (Table Of Contents) information, 
PMA (Program Memory Area) information, the wobble 
Signal, etc. which are beforehand recorded on the optical 
disk 15. 

0173 The distinction result is notified to the laser control 
circuit 24, and either the first semiconductor laser 53 and the 
Second Semiconductor laser 54 are chosen by the laser 
control circuit 24. 

0.174 Next, processing operation in the case of recording 
data on the optical disk 15 is briefly explained using the 
optical disk drive 20. 

0.175. In addition, selection of the semiconductor laser 
shall be carried out as described above, and shall already 
have been performed. 

0176) The CPU 40 notifies the information that the record 
request is received from the host System to the reproduction 
Signal processing circuit 28 while outputting the control 
Signal for controlling rotation of the Spindle motor 22 based 
on the record rate to the motor driver 27, if the record request 
is received from the host System. 
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0177) If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, in the reproduction signal pro 
cessing circuit 28, address information will be acquired 
based on the output signal from the optical pickup device 23, 
and it will notify to the CPU 40. 
0.178 Based on the output signal from the optical pickup 
device 23, the reproduction signal processing circuit 28 
detects the track error Signal and the focal error Signal, and 
outputs them to the servo controller 33. 
0179 The servo controller 33 drives the tracking actuator 
and the focusing actuator of the optical pickup device 23 
through the motor driver 27 based on the track error signal 
and the focus error Signal from the reproduction signal 
processing circuit 28. 
0180 That is, the tracking error and the focusing error are 
corrected. 

0181. The CPU 40 accumulates the data from the host 
system to the buffer RAM 34 through the buffer manager 37. 

0.182) If the amount of data accumulated at the buffer 
RAM 34 exceeds the predetermined value, the buffer man 
ager 37 will notify to the CPU 40. 
0183) The CPU 40 outputs the specified signal which 
directs the Seeking operation of the optical pickup 23 that it 
writes in and the optical pickup 23 is located in the Start 
point to the motor driver 27 based on the address informa 
tion from the reproduction Signal processing circuit 28 while 
it is written in the encoder 25 and directs creation of data, if 
the notice from the buffer manager 37 is received. 
0184). If the CPU 40 determines that the location of the 
optical pickup device 23 writes in and it is the Start point 
based on the address information from the reproduction 
Signal processing circuit 28, it will be notified to the encoder 
25. 

0185. The encoder 25 records write-in data on the optical 
disk 15 through the laser control circuit 24 and the optical 
pickup device 23. 
0186 Next, processing operation in the case of reproduc 
ing the data currently recorded on the optical disk 15 using 
the optical disk drive 20 mentioned above is explained. 

0187 Selection of the semiconductor laser shall be car 
ried out as described above, and shall already have been 
performed. 

0188 The CPU 40 will output the control signal for 
controlling rotation of the Spindle motor 22 based on the 
reproduction rate to the motor driver 27, if the reproduction 
request is received from the host System. 

0189 The CPU 40 notifies the purport that the reproduc 
tion request is received from the host to the reproduction 
Signal processing circuit 28. 

0190. If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, the reproduction signal proceSS 
ing circuit 28 will acquire address information based on the 
output signal from the optical pickup device 23, and will 
notify it to the CPU 40. 
0191 The tracking error and the focusing error are cor 
rected Similar to the previous embodiment mentioned above. 
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0192 The CPU 40 outputs the specified signal which 
direct the Seeking operation that it reads and the optical 
pickup device 23 is located in the Start point to the motor 
driver 27 based on the address information from the repro 
duction Signal processing circuit 28. 
0193 If the CPU 40 determines it whether it is the 
reading Start point to check, and for the location of the 
optical pickup device 23 to read, and to be the Start point 
based on the address information from the reproduction 
Signal processing circuit 28, it will be notified to the repro 
duction Signal processing circuit 28. 
0194 After the reproduction signal processing circuit 28 
detects the reproduction Signal from the output signal of the 
optical pickup device 23 and performs error-correction 
processing etc., it is accumulated to the buffer RAM 34. 
0195 The buffer manager 37 transmits to the host 
through the interface 38, when the data accumulated at the 
buffer RAM 34 are assembled as sector data. 

0196. As mentioned above, the reproduction signal pro 
cessing circuit 28 detects the focal error Signal and the track 
error Signal based on the output Signal from the optical 
pickup device 23, and corrects the focusing error and the 
tracking error at any time through the Servo controller 33 and 
the motor driver 27, until the recording processing and the 
regeneration are completed. 
0197) The optical disk drive of this preferred embodiment 
realizes processing according to the reproduction Signal 
processing circuit 28 and the program performed by the 
CPU 40 and the CPU 40 so that clearly from the above 
explanation. 
0198 However, the present invention is not limited to 
this preferred embodiment. 
0199 That is, it is possible to constitute a part of the 
composition of that processing according to the program by 
the CPU 40 realizes by the hardware. Or it is possible to 
constitute all the composition by hardware. 
0200 AS explained above, according to the light source 
unit of this preferred embodiment, the angle-of-divergence 
01Z within XZ plane of the light beam output from the first 
semiconductor laser 53 is changed twice (01Y/01Z) (>1) by 
the first cylindrical-lens 55a. 
0201 For example, if the light source unit of this pre 
ferred embodiment is used for the optical pickup device 
which can respond to both DVD and CD, the light beam 
incorporated by the object lens 60 among the light beams 
which are output from the first semiconductor laser 53 will 
become RIM-30% mostly also about X axis direction. 
0202) Therefore, it becomes possible to form the optimal 
optical spot for DVD in the recording surface. 
0203 Moreover, according to the light source unit of this 
preferred embodiment, the angle-of-divergence 02Y within 
YZ plane of the light beam output from the second semi 
conductor laser 54 is changed twice (02Z/02Y) (<1) by the 
second cylindrical-lens 56a. 
0204 For example, if the light source unit of this pre 
ferred embodiment is used for the optical pickup device 
which can respond to both DVD and CD, the light beam 
incorporated by the object lens 60 among the light beams 
which are output from the second semiconductor laser 54 
will become RIM = 15% mostly also about Y axis direction. 
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0205 Therefore, most light beams which are output from 
the second semiconductor laser 54 will be incorporated by 
the object lens 60, and it becomes possible to raise optical 
efficiency of it. 

0206. It becomes possible to form the optimal optical 
Spot for CD in the recording Surface, and can respond to 
improvement in the Speed of the access rate. 

0207 Furthermore, according to the light source unit of 
this preferred embodiment, the semiconductor laser 53 and 
54 and the optical elements 55 and 56 are contained and 
unified in the same housing. 

0208 For example, if the light source unit of this pre 
ferred embodiment is used for the optical pickup device, the 
miniaturization of the optical pickup device can be pro 
moted. 

0209 Moreover, since each semiconductor laser and each 
optical element are positioned with accuracy Sufficient in the 
case of the unification, respectively, they can Simplify the 
attachment process and the adjustment process. 

0210 That is, work cost is reduced and it becomes 
possible to promote low cost. 

0211. According to the light Source unit package of this 
preferred embodiment, the photodetector 59 and the polar 
ization hologram 61 are united with the light-emission 
portion EL. 

0212 For example, if the light Source unit package of this 
preferred embodiment is used for the optical pickup device, 
the miniaturization of the optical pickup device can be 
promoted. 

0213 Moreover, since the photodetector 59 and the 
polarization hologram 61 are positioned with accuracy Suf 
ficient in the case of the unification, they can simplify the 
attachment process and the adjustment process. 

0214) That is, work cost is reduced and it becomes 
possible to promote low cost. 

0215 According to the light Source unit package of this 
preferred embodiment, as a branch optical element, the 
diffraction efficiency is low to the polarization direction of 
the light beam output from each Semiconductor laser, and the 
polarization hologram 61 set up So that the diffraction 
efficiency might become high to the polarization direction of 
the return light beam is used. 

0216) For example, if the light source unit package of this 
preferred embodiment is used for the optical pickup device, 
incidence of the light beam output from each Semiconductor 
laser will be carried out to the coupling lens 52, without the 
quantity of light almost falling. 

0217. Therefore, high-speed access to the optical disk 15 
is attained. 

0218 Moreover, since the amount of the received light in 
the photodetector 59 increases, the signal level and the S/N 
ratio of the Signal which are outputted from each light 
receiving component which constitutes the photodetector 59 
can be raised. 
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0219. Since the light beam by which incidence is carried 
out to the coupling lens 52 has the optimal optical intensity 
distribution for the wave length according to the optical 
pickup device of this preferred embodiment, the light beam 
incorporated by the object lens 60 can secure the optimal 
RIM for the wave length. 
0220. Therefore, without causing enlargement and high 
cost, it can respond to two or more kinds of information 
Storage mediums, and the optimal optical Spot for each 
information Storage medium can be formed in the recording 
Surface. 

0221. According to the optical disk drive of this preferred 
embodiment, as for both DVD and CD, the optimal light 
Spot can be formed in the recording Surface also to each 
optical disk (DVD and CD), it can respond to both and it 
becomes possible to be stably perform the recording and 
reproduction of information with Sufficient accuracy. 

0222 By the miniaturization of the optical pickup device 
23, the miniaturization of the optical disk drive itself and 
reduction of the demand can also be promoted. 
0223 For example, when used as a portable device, 
carrying the optical pickup device 23 becomes easy and 
becomes usable for a long time. 
0224. Although this preferred embodiment explained the 
case where each optical element is arranged individually. It 
is not limited to only this example. Each optical element 
may be unified. 

0225. For example, as shown in FIG. 9, it is possible to 
use the optical element 63 equipped with Second lens portion 
63b which has the optical function equivalent to first cylin 
drical-lens 55a, first lens portion 63a which has the equiva 
lent optical function, and the Second cylindrical-lens 56a. 

0226 That is, it can be considered that this optical 
element 63 is what unified first cylindrical-lens 55a and 
second cylindrical-lens 56a. 

0227. When performing positioning of first lens portion 
63a to the first semiconductor laser 53, the optical element 
63 is moved to X axis direction. 

0228. Even if the second lens portion 63b moves to X 
axis direction Simultaneously at this time, it is changeless to 
the optical action of the second lens portion 63b to the light 
beam output from the Second Semiconductor laser 54. 
0229. Moreover, when performing positioning of second 
lens portion 63b to the second semiconductor laser 54, the 
optical element 63 is moved to Y-axis direction. 

0230. Even if the first lens portion 63a moves to Y-axis 
direction simultaneously at this time, it is changeless to the 
optical action of first lens portion 63a to the light beam 
output from the first semiconductor laser 53. 

0231 Since the direction of positioning to the semicon 
ductor laser in first lens portion 63a and Second lens portion 
63b lies at right angles mutually, each lens portion can be 
arranged in the optimal location to each Semiconductor laser, 
without interfering mutually. 

0232 Therefore, it becomes possible to simplify the 
attachment process and the adjustment process. 

Nov. 20, 2003 

0233. That is, work cost is reduced and low cost can be 
promoted. It is possible to add the mark for positioning to the 
Semiconductor laser and the optical element. 
0234. It enables it to simplify the attachment process and 
the adjustment process. 

0235. In the above-mentioned preferred embodiment, in 
order to carry out positioning to X axis direction to the first 
semiconductor laser 53, as shown in FIG. 10, as for first 
cylindrical-lens 55a, it is good to add the mark of the shape 
of a straight line prolonged in the direction (Y axis direction) 
which interSects perpendicularly with the activation layer of 
the first semiconductor laser 53 to the first semiconductor 
laser 53 and first cylindrical-lens 55a side. 
0236. At the attachment process, the location of the first 
semiconductor laser 53 and first cylindrical-lens 55a can be 
correctly doubled by making in agreement the mark AM 1 
by the side of the first semiconductor laser 53, and the mark 
AM2 by the side of first cylindrical-lens 55a. 
0237. On the other hand, in order to carry out positioning 
to Y axis direction to the second semiconductor laser 54 as 
shown in FIG. 10, it is possible to add the mark to the 
Second cylindrical-lens 56a prolonged in the direction (X 
axis direction) parallel to the activation layer of the Second 
semiconductor laser 54 to the second cylindrical-lens 56a 
Side. 

0238. At the attachment process, the location of the 
Second Semiconductor laser 54 and Second cylindrical-lens 
56a can be correctly doubled by making in agreement the 
activation layer of the Second Semiconductor laser 54, and 
the mark AM 3 by the side of second cylindrical-lens 56a. 
0239 Since the thickness of the activation layer in the 
Semiconductor laser is usually about 0.2 micrometers, it can 
use the activation layer as a mark for positioning. 
0240 The mark for positioning is not limited to the 
Straight-line-like mark. 

0241 Moreover, it is not limited to the location shown in 
FIG. 10 also about the location which adds the mark for 
positioning. 

0242. It becomes possible to discriminate the front flesh 
Side of the optical element by the mark for positioning. 
0243 If there are the location gap at the time of attaching 
each Semiconductor laser (mounting gap) and the gap of the 
activation layer in each Semiconductor laser, the outgoing 
direction of the light beam output from each Semiconductor 
laser may not be in agreement. 
0244 If the outgoing direction of the light beam output 
from each Semiconductor laser has shifted, Since the cou 
pling lens will be commonized, the light beam output from 
one of the Semiconductor laser causes the optical-axis gap to 
the optical axis of the object lens. 

0245 For example, as shown in FIG. 11B as shown in 
FIG. 11A, when the outgoing direction of the light beam 
output from the first semiconductor laser 53 is not in 
agreement with Z axis direction in XZ plane in the above 
mentioned preferred embodiment 
0246 By shifting the location about X axis direction of 

first cylindrical-lens 55a, the outgoing direction of the light 
beam through the first cylindrical-lens 55a can be made 
mostly in agreement with Z-axis direction. 
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0247 This becomes possible to reduce the optical-axis 
gap to the optical axis of the object lens 60. 
0248 Next, the arrangement location of the optical ele 
ments 55 and 56 is considered. 

0249. The light-emission point of the first semiconductor 
laser 53 emitting light and the light-emission point of the 
Second Semiconductor laser 54 are arranged in close proX 
imity about the X-axis direction. 
0250) As shown in FIG. 12A, the range (interaction 
region) KA with which the range through which the light 
beam output from the first Semiconductor laser 53 passes, 
and the range through which the light beam output from the 
Second Semiconductor laser 54 passes lap exists near the 
point of each Semiconductor laser emitting light. 
0251 For example, if the first optical element 55 is 
arranged in the location including the interaction region KA 
as shown in FIG. 12B, the periphery portion of the light 
beam which came out of the Second Semiconductor laser 54, 
and is put will pass the first optical element 55. 
0252 Un-arranging, Such as decline in optical efficiency, 
aggravation of aberration, and generating of the Stray light, 
may arise. 
0253) In order to make it the light beam output from the 
Semiconductor laser other than the corresponding Semicon 
ductor laser not pass, as for each optical element, arranging 
to the Semiconductor laser Side is more desirable than the 
interaction region KA respectively. 
0254 As shown in FIG. 13, the distance Z from the 
light-emission point of the light Source to an outgoing plane 
of the optical element in the Z-axis direction of XYZ 
orthogonal coordinate System with XY plane being the 
outgoing plane meets requirement conditions: 

0255 where x indicates a distance in the X axis direction 
between the light-emission point of the light source 53 and 
the light-emission point of the adjacent light Source 54 in 
proximity to the light Source 53, 01 indicates an angle of 
divergence of the first light beam output in the Z axis 
direction from the light source 53,02 indicates an angle of 
divergence of the Second light beam output in the Z axis 
direction from the adjacent light Source 54, d indicates a 
thickness in the Z axis direction of the optical element 55, 
and e indicates a width of a region in the X axis direction, the 
region being interposed between an optical path of the first 
light beam and an optical path of the Second light beam, and 
neither the first light beam nor the Second light beam passing 
through the region. 
0256 The minimum value of the distance Z in the Z-axis 
direction of the light-emission point and the outgoing Sur 
face of the optical element 55 will be set to d. Therefore, 
what is necessary is just to make it the distance Z in the 
Z-axis direction of the light-emission point and the outgoing 
side of the optical element serve as the value within the 
limits indicated by the above-mentioned requirement con 
ditions. 

0257 For example, the optical element which doubles the 
angle of divergence, the radius of curvature of the optical 
element becomes large, So that the distance Z is large, as the 
relation between the radius of curvature and the distance Z. 
is shown in FIG. 14. 
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0258 Generally, if the radius of curvature becomes large, 
processing of the lens becomes easy and can lower the 
manufacturing cost. 

0259 Moreover, while the allowable error in the attach 
ment process becomes large and the dependability after 
attachment improves, it becomes possible to Simplify the 
adjustment process and work cost can be lowered. 

0260. It is desirable to use the optical element which has 
the greatest radius of curvature within the limits which meet 
the above conditions as the first optical element 55 and the 
second optical element 56. 
0261 Since the light Source unit package is miniaturized, 
although it is in the inclination which arranges the photo 
detector in the location close to the Semiconductor laser, it 
is necessary to consider that the quantity of light of the 
return light beam does not fall. 
0262. When the optical element is especially arranged in 
the front face of the point of the semiconductor laser 
emitting light, it returns also not only to the effective range 
of the optical element but to un-effective ranges, and it is 
necessary to make it the light beam not pass. 

0263 Since the permeability of light is not 100% in the 
un-effective range, either, even if the return light beam 
passes through the un-effective range, it is for the amount of 
the received light in the photodetector to fall. 

0264. In the above-mentioned preferred embodiment, as 
shown in FIG. 15, when it diffracts by the polarization 
hologram 61, Slitting and the hole are made in the un 
effective range of the first optical element 55. 
0265. It is appropriate to make the return light beam not 
pass the first optical element 55. 

0266 Thus, the light Source unit package can be minia 
turized, without reducing the amount of the received light in 
the photodetector 59. 

0267 Although the above-mentioned preferred embodi 
ment explained the case where the cylindrical lens is used as 
an optical element for changing the angle of divergence of 
the light beam output from each Semiconductor laser, it is 
possible to use not only this but the Spherical lens, the 
aspheric lens, the aspherical-Surface cylindrical lens, the 
aspherical-Surface cylindrical lens, etc. 

0268. In the above-mentioned preferred embodiment, the 
astigmatism occurs at the same time it changes the angle of 
divergence, Since the cylindrical lens of the first page is 
used. 

0269. It is because it has the focus about the direction 
which intersects perpendicularly with the cylinder axis to 
power being 0 (focal-distance infinity) about the cylinder 
axis direction of the cylindrical lens. 

0270. Therefore, what is necessary when the astigmatism 
poses the problem is just to use the optical element which 
corrects the astigmatism at the same time it changes the 
angle of divergence. Such an optical element is, for example, 
the plain-anamorphic lens, the plain-toroidal lens, the posi 
tive (negative) meniscus lens, the anamorphic-anamorphic 
lens, the toroidal-toroidal lens, and the toroidal-anamorphic 
lens. 
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0271 For example, in using the meniscus lens, as shown 
in FIG. 16, to the light beam output from the first semicon 
ductor laser 53, it uses positive-meniscus-lens 56b to the 
light beam output from the Second Semiconductor laser 54 
using negative-meniscus-lens 55b. 
0272. While changing each angle of divergence, it 
becomes possible to correct the astigmatic. 
0273. In the above-mentioned preferred embodiment, 
when there is no first optical element 55, the RIM of Y axis 
direction in the light beam incorporated by the object lens 60 
among the light beams output from the first Semiconductor 
laser 53 is about 30%. 

0274. Alternatively, the RIM of Y-axis direction may be 
Smaller than 30%. In Such a case, as for Y axis direction and 
X axis direction, it is appropriate to use the optical element 
which enlarges both the divergence angle 01Y in YZ plane 
of the light beam output from the first Semiconductor laser 
53, and the divergence angle 01Z in XZ plane, instead of 
first cylindrical-lens 55a, so that it may become RIM =30%. 
0275 Similarly, in the above-mentioned preferred 
embodiment, when there is no Second optical element 56, 
the RIM of X axis direction in the light beam incorporated 
by the object lens 60 among the light beams output from the 
Second semiconductor laser 54 is about 15%. 

0276 Alternatively, the RIM of X-axis direction may be 
larger than 15%. In Such a case, as for Y axis direction and 
X axis direction, it is appropriate to use the optical element 
which enlarges both the angle-of-divergence 02Y in YZ 
plane of the light beam output from the Second Semicon 
ductor laser 54, and the angle-of-divergence 02Z in XZ 
plane, instead of the Second cylindrical-lens 56a, So that it 
may become RIM-15%. 
0277. The above-mentioned preferred embodiment has 
explained the case where the Second cylindrical-lens 56a 
which reduces the angle of divergence of the light beam 
which outputs the angle of divergence of the light beam 
output from the first semiconductor laser 53 from first 
cylindrical-lens 55a to enlarge and the Second Semiconduc 
tor laser 54 is used. The present invention is not limited to 
this example. 
0278 When the optimal coupling lens for the light beam 
output from the first semiconductor laser 53 is used, the first 
cylindrical-lens 55a is unnecessary. 

0279. In this case, since the amount of change of the 
angle of divergence becomes large to the light beam output 
from the Second Semiconductor laser 54, it is good to use the 
different optical element from the Second cylindrical-lens 
56a. 

0280 When the optimal coupling lens for the light beam 
output from the Second Semiconductor laser 54 is used, 
Second cylindrical-lens 56a is unnecessary. 

0281. In this case, since the amount of change of the 
angle of divergence becomes large to the light beam output 
from the first semiconductor laser 53, it is good to use the 
different optical element from first cylindrical-lens 55a. 
0282 Although the above-mentioned preferred embodi 
ment explained the case where the wavelength of the light 
beam output from the light Source is the two kinds, the 
present invention is not limited to this example. 
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0283 The above-mentioned preferred embodiment 
explained the case where the polarization hologram 61 is 
used as a branch optical element for branching the return 
light beam in the direction of the light-receiving Side of the 
photodetector 59. 

0284. It is possible to use not only this but the non 
polarized hologram, the beam Splitter, the polarization beam 
Splitter, etc. 

0285) In this case, when the branch optical element does 
not have polarization nature, the quarter-wave plate 62 is 
unneceSSary. 

0286 The above-mentioned preferred embodiment 
explained the case where the light-emission portion EL and 
the light-receiving portion RL are unified. 

0287. It is possible to arrange individually not only this 
but also the light-emission portion EL, and the light-receiv 
ing portion RL, respectively. 

0288 The above-mentioned preferred embodiment 
explained the case where it is the divergence light in which 
the configuration of the light beam of are outputting from the 
light Source has the intensity distribution of the ellipse form. 

0289. It is possible to be the divergence light in which the 
configuration of the light beam of are outputting not only 
from this but also from the light source has the almost 
circular intensity distribution. 

0290. In the above-mentioned preferred embodiment, 
when target RIM is 30% when the optical disk 15 is DVD, 
and the optical disk 15 is CD, the case where target RIM is 
15% has been explained. The present invention is not limited 
to this example. 

0291. The above-mentioned preferred embodiment 
explained the case where the optical module LM and the 
polarization hologram 61 are unified. It is not necessary to 
unify not only this but also the optical module LM, and the 
polarization hologram 61. 

0292 AS explained above, according to the light source 
unit of the present invention, both the optical intensity 
distributions of the light beam output from two or more light 
Sources can be optimized. 

0293 While outputting the light beam by which the 
optical intensity distribution is optimized according to the 
light Source unit package of the present invention, without 
causing enlargement and high cost, it is Stabilized and the 
light beam from the outside can be received. 
0294. According to the optical element of the present 
invention, the optical intensity distributions of the two 
incoming beams can be changed with Sufficient accuracy. 

0295 According to the optical pickup device of the 
present invention, without causing enlargement and high 
cost, it can respond to two or more kinds of information 
Storage mediums, and the optimal optical Spot for each 
information Storage medium can be formed. 

0296 According to the optical disk drive of the present 
invention, it can respond to two or more kinds of informa 
tion Storage mediums, and it is Stabilized and access at the 
high Speed can be performed. 
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0297 FIG. 20 shows the composition of the optical-disk 
drive 20A in one first preferred embodiment in which the 
optical pickup device concerning the present invention is 
included. 

0298. The optical-disk-drive 20A shown in FIG. 20 
comprises the Spindle motor 22 for carrying out the rotation 
drive of the optical disk 15 as an information Storage 
medium, the optical-pickup-device 23A, the laser control 
circuit 24, the encoder 25, the motor driver 27, the repro 
duction signal processing circuit 28, the Servo controller 33, 
the buffer RAM 34, the buffer manager 37, the interface 38, 
the ROM 39, the CPU 40, and the RAM 41. 
0299 The optical-pickup-device 23A is provided for 
receiving the received light from the recording Surface and 
for focusing the laser light on the recording Surface of the 
optical disk 15. 
0300. The reproduction signal processing circuit 28 
detects the wobble signal, the RF signal, the servo signal (the 
focal error signal, the track error signal), etc. based on the 
output signal of the optical-pickup-device 23A. 

0301 And the reproduction signal processing circuit 28 
extracts address information, the Synchronizing Signal, etc. 
based on the wobble signal. 

0302) The address information extracted is outputted to 
the CPU 40, and the synchronizing signal is outputted to the 
encoder 25. 

0303. Furthermore, after the reproduction signal process 
ing circuit 28 performs error-correction processing to the RF 
signal, it is stored in the buffer RAM 34 through the buffer 
manager 37. 

0304 Moreover, the servo signal is outputted to the servo 
controller 33 from the reproduction signal processing circuit 
28. 

0305 The servo controller 33 generates the various con 
trol Signals which control the optical-pickup-device 23A 
based on the Servo Signal, and outputs them to the motor 
driver 27. 

0306 The buffer manager 37 notifies I/O of the data to 
the buffer RAM 34 to the CPU 40 that it manages and the 
accumulated amount of data becomes the predetermined 
value. 

0307 The motor driver 27 controls the optical-pickup 
device 23A and the spindle motor 22 based on directions of 
the control signal from the servo controller 33, and the CPU 
40. 

0308. It is written in synchronizing with the synchroniz 
ing Signal from the reproduction Signal processing circuit 
28, and outputs data to the laser control circuit 24 while the 
above-mentioned encoder 25 takes out the data accumulated 
at the buffer RAM 34 through the buffer manager 37 based 
on directions of the CPU 40, performs addition of the error 
correction code etc. and creates the write-in data to the 
optical disk 15. 

0309 The laser control circuit 24 controls the output of 
the laser light output from the optical-pickup-device 23A 
based on directions of the write-in data from the encoder 25, 
and the CPU 40. 
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0310. In addition, let one side of the two light sources of 
optical-pickup-device 23A mentioned later be the control 
object in the laser control circuit 24 based on directions of 
the CPU 40. 

0311. The interface 38 is the bi-directional communica 
tion interface with the host (for example, personal com 
puter), and is based on the standard interfaces, Such as 
ATAPI (ATAttachment Packet Interface) and SCSI (Small 
Computer System Interface). 
0312 The program described in code decipherable by the 
CPU 40 is Stored in the ROM 39. 

0313 And the CPU 40 stores data required for control 
temporarily in the RAM 41 while controlling operation of 
each part of the above according to the program Stored in the 
ROM 39. 

0314. Next, the composition of the optical-pickup-device 
23A will be described with respect to FIG. 21 through FIG. 
23. 

0315. The optical-pickup-device 23A is equipped with 
the light source unit 51 as shown in FIG. 21. 
0316 While leading the light beam output from the light 
Source unit 51 to the recording surface of the optical disk 15 
including the angle-of-divergence adjustment lens 70 as an 
adjustment optical element, the collimator lens 52, the beam 
splitter 54, the object lens 60, and the detection lens 58, it 
has the optical System which is reflected in respect of record 
and to which it returns and the light beam is led to the 
predetermined light-receiving location, the photodetector 59 
arranged in the light-receiving location. 
0317. The light source unit 51, the optical system, and the 
photodetector 59 are attached by the position relation in the 
housing of the optical pickup device. 

0318) As shown in FIG. 22, the light source unit 51 is 
configured so that the first semiconductor laser 51a which 
outputs the laser light whose wavelength is 650 nm and the 
second semiconductor laser 51b which outputs the laser light 
whose wavelength is 780 nm may be included. 
03.19 Each semiconductor laser arranged in proximity is 
mounted on the Substrate, and only the predetermined dis 
tance leaves it and it is arranged in X axis direction. It is 
designed So that the outgoing direction of the maximum 
intensity of each light beam output from the light Source unit 
51 be the -Z direction. 

0320 The first semiconductor laser 51a is chosen when 
the optical disk 15 is DVD, and the second semiconductor 
laser 51b is chosen when the optical disk 15 is CD. 
0321) The angle-of-divergence adjustment lens 70 is 
arranged at the -Z plane of the light Source unit 51, and is 
shown in FIG. 23. 

0322. It is constituted including positive-meniscus-lens 
70b which adjusts the angle of divergence of the light beam 
(the Second light beam) output from the Second Semicon 
ductor laser 51b (reduction), and the negative-meniscus-lens 
70a which adjusts the angle of divergence of the light beam 
(the first light beam) output from the first semiconductor 
laser 51a (expansion). 
0323 If it is unified and the angle-of-divergence adjust 
ment lens 70 shifts, as for the negative-meniscus-lens 70a 
and the positive-meniscus-lens 70b, both meniscus lenses 
will also shift only the same distance in the same direction. 
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0324. In addition, the cylinder generating line in each 
meniscus lens lies at right angles mutually. 
0325 The collimator lens 52 is provided at the -Z plane 
of the angle-of-divergence adjustment lens 70, and converts 
the light beam through the angle-of-divergence adjustment 
lens 70 into the parallel light beam. 
0326. The beam splitter 54 is arranged at the -Z plane of 
the collimator lens 52. 

0327. The object lens 60 is arranged at the -Z plane of the 
beam splitter 54, focuses the light beam through the beam 
splitter 54 to form the light spot on the recording surface of 
the optical disk 15. 
0328. The detection lens 58 is arranged at the -X plane 
of the beam splitter 54, and the return light beam reflected 
by the beam splitter 54 is focused. 
0329. The photodetector 59 is arranged at the -X plane of 
this detection lens 58. In the photodetector 59, four division 
light-receiving components are used as in the usual optical 
disk drive. 

0330. The photodetector 59 receives the return light beam 
from the recording Surface of the optical disk 15, and outputs 
the Signal including Wobble Signal information, reproduction 
data information, focal error information, track error infor 
mation, etc. as in the usual optical pickup device. 
0331 Referring back to FIG. 21, the operation of the 
optical-pickup-device 23A which is constituted as men 
tioned above will be described. The angle of divergence is 
expanded by the negative-meniscus-lens 70a, and after the 
light beam (the first light beam) output from the first 
Semiconductor laser 51a is made into the parallel light beam 
by the collimator lens 52, it is incident to the beam splitter 
54. 

0332 The first light beam through the beam splitter 54 is 
focused on the recording Surface of the optical disk 15 as a 
minute light spot through the object lens 60. 
0333) On the other hand, the angle of divergence is 
reduced by the positive-meniscus-lens 70b, and after the 
light beam (the Second light beam) output from the Second 
semiconductor laser 51b is made into the parallel light beam 
by the collimator lens 52, it is incident to the beam splitter 
54. 

0334. The second light beam through the beam splitter 54 
is focused on the recording Surface of the optical disk 15 as 
a minute light spot through the object lens 60. 
0335 The received light beam reflected from the optical 
disk 15 is converted into the parallel light beam by the object 
lens 60 as a return light beam, and it is incident to the beam 
splitter 54. 
0336. The return light beam which is output in the 
direction of -X by the beam splitter 54 is received by the 
photodetector 59 through the detection lens 58. 
0337. From the photodetector 59, the signal according to 
the amount of the received light is output to the reproduction 
Signal processing circuit 28. 
0338 Next, the procedure of manufacturing the optical 
pickup-device 23A will be described with reference to FIG. 
24. 
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0339. At step 401, as shown in FIG. 25A, the light source 
unit 51 and the angle-of-divergence adjustment lens 70 are 
attached to the housing 50 of the optical pickup device. 
0340. At this time, the light source unit 51 is attached, 
after having been held by the electrode holder 61 to the 
housing 50. 
0341. At step 403, as shown in FIG. 25A, the collimator 
lens 81 as an optical element for making into the parallel 
light each light beam through each meniscus lens of the 
angle-of-divergence adjustment lens 70 is arranged to the -Z 
plane of the angle-of-divergence adjustment lens 70. 
0342. The collimator lens 81 is stationed so that the 
collimator lens 81 optical axis may be mostly in agreement 
with the collimator lens 52 optical axis. 
0343. Then, the light-receiving component 82 for detec 
tion as the first position transducer for receiving the light 
beam converted into the parallel light beam by the collima 
tor lens 81 is arranged in the predetermined location by the 
-Z plane of the collimator lens 81. 
0344 As shown in the wall by the side of one of Y-axis 
direction in FIG.25B, the slide guide 50a of the shape of the 
U character projected inside is formed in the housing 50. 
0345 For this reason, the light-receiving component 82 
for detection is correctly positioned along with the Slide 
guide 50a in the above-mentioned predetermined location. 
0346. In addition, the collimator lens 81 and the light 
receiving component 82 for detection may be unified. 
0347 Moreover, as shown in FIG.25A, the measurement 
control device 83 are connected to the optical element 82 for 
detection. 

0348. As a light-receiving component 82 for detection, as 
shown in FIG. 26, the four-division light-receiving compo 
nents Separated by the parting line DX of X axis direction 
and the parting lines DY of Y axis direction are used. 
0349 The light-receiving component 82 for detection 
includes the first light-receiving component 82a, the Second 
light-receiving component 82b, the third light-receiving 
component 82c, and the fourth light-receiving component 
82d. 

0350. It is the +X plane (the upper left side) of the parting 
line DY at the +Y plane of the parting line DX. 
0351) The +X plane (the upper right side) of the parting 
line DY by the first light-receiving component 82a and -Y 
plane of the parting line DX of the Second light-receiving 
component 82b. 

0352 Let the -X plane (the lower left side) of the parting 
line DY be the fourth light-receiving component 82d for the 
-X plane (the lower right side) of the parting line DY by the 
-Y plane of the parting line DX by the third light-receiving 
component 82c and +Y plane of the parting line DX. 
0353 And the photo-electric-conversion signal in each 
partial light-receiving component is outputted to the mea 
Surement control device 83. 

0354) The intersection of each parting line is made into 
the origin/datum in this preferred embodiment, and the 
location based on the intensity of the light-receiving light 
beam shall be shown by making Y axis direction into the Y 
coordinate, making X axis direction as the X coordinate. 
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0355 The drive unit 88 is attached in the angle-of 
divergence adjustment lens 70 at step 405. 
0356. This drive unit 88 drives the angle-of-divergence 
adjustment lens 70 to X axis direction and Y-axis direction 
based on directions of the measurement control device 83. 

0357 The measurement control device 83 provide the 
output signals from the first light-receiving component 82a, 
as shown in FIG. 27. 

0358 Converting into the electrical-potential-difference 
Signal S82a, and the output signal from the Second light 
receiving component 82b is converted into the electrical 
potential-difference signal S82b. 
0359 The output signal from the third light-receiving 
component 82c is converted into the electrical-potential 
difference signal S82c. 
0360 The I-V conversion circuit 83a for changing the 
output signal from the fourth light-receiving component 82d 
into the electrical-potential-difference signal S82d. 
0361) The adder 83b provides addition of the signal S82a 
and signal S82b, and the adder 83c provides addition of the 
signal S82c and signal S82d. The adder 83e provides addi 
tion of the signal S82b and signal 82c, and the adder 83d 
provides addition of the signal S82a and signal S82d. 
0362. The subtractor 83f provides the difference signal of 
the output-signal S83c of the adder 83c and the output-signal 
S83b of the adder 83b. 

0363 The subtractor 83g provides the difference signal of 
the output-signal S83d of the adder 83d and the output 
signal S83e of the adder 83e. 
0364. The compensation computation circuit 83h calcu 
late the amount of location compensation of the angle-of 
divergence adjustment lens 70 based on the output Signal 
SPX of the subtractor 83f and the output signal SPy of the 
subtractor 83g. 
0365. In the non-volatile memory 83i, various informa 
tion required for the operation of the compensation compu 
tation circuit 83h and the amount of location compensation 
are stored, and the driver 83j which outputs the drive signal 
to the drive unit 88 based on the operation results of the 
compensation computation circuit 83h. 
0366 The compensation computation circuit 83h also 
controls the on/off Switching of each Semiconductor laser. 
0367 The signal SPX is computed by the operation 
processing of the following formula (1), and the Signal SPy 
is computed by the operation processing of the following 
formula (2). 

0368. The location compensation of the angle-of-diver 
gence adjustment lens 70 is directed to the measurement 
control device 83. Thereby, in the measurement control 
device 83, location compensation processing of the follow 
ing steps 407-step 419 is performed. 

0369. At step 407, the first semiconductor laser 51a is set 
in ON state by the compensation computation circuit 83h, so 
that the first light beam is output from the light Source unit 
51. 
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0370. This first light beam is received by the light 
receiving component 82 for detection through the collimator 
lens 81, after the angle of divergence is expanded by the 
negative-meniscus-lens 70a. 

0371 From each partial light-receiving component which 
constitutes the light-receiving component 82 for detection, 
the Signal according to the amount of the received light is 
outputted to the measurement control device 83. 
0372. In the measurement control device 83, the above 
mentioned operation processing is performed and the Signal 
SPX and signal SPy are computed. 

0373 At step 409, based on the signal SPX and signal 
SPy, the coordinates (Px1, Py1) of the intensity center 
location of the first light beam in the light-receiving Side of 
the light-receiving component 82 for detection are com 
puted, and the result is stored in the non-volatile memory 83i 
by the compensation computation circuit 83h. 

0374. The first semiconductor laser 51a is set in OFF 
State by the compensation computation circuit 83h, and the 
emission of the first light beam is stopped. 

0375. At step 411, the second semiconductor laser 51b is 
Set in ON State by the compensation computation circuit 
83h, and the second light beam is output from the light 
Source unit 51. 

0376. This second light beam is received by the light 
receiving component 82 for detection through the collimator 
lens 81, after the angle of divergence is reduced by the 
positive-meniscus-lens 70b. 

0377 From each partial light-receiving component which 
constitutes the light-receiving component 82 for detection, 
the Signal according to the amount of the received light is 
outputted to the measurement control device 83. 

0378. In the measurement control device 83, the above 
mentioned operation processing is performed and the Signal 
SPX and signal SPy are computed. 

0379 At step 413, the coordinates (Px2, Py2) of the 
intensity center location of the Second light beam in the 
light-receiving Side of the light-receiving component 82 for 
detection is computed by the compensation computation 
circuit 83h based on the signal SPX and signal SPy. 

0380. The second semiconductor laser 51b is set in OFF 
State by the compensation computation circuit 83h, and the 
emission of the Second light beam is Stopped. 

0381 At step 415, the coordinates (Px1, Py1) of the 
intensity center location of the first light beam and the 
coordinates (Px2, Py2) of the intensity center location of the 
Second light beam are in agreement with the compensation 
computation circuit 83h. 

0382 Based on the following formula (3), the amount 
MX of location compensation of the angle-of-divergence 
adjustment lens 70 about X axis direction is computed, and 
the amount My of location compensation of the angle-of 
divergence adjustment lens 70 about Y axis direction is 
computed based on the following formula (4). 
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0383 where RX is a value acquired by the following 
formula (5) when the angle-of-divergence adjustment lens 
70 is moved by a distance Tx in X axis direction and the 
amount of movement in X axis direction of the intensity 
center location of the light beam received by the light 
receiving component 82 is indicated by tX. 

0384 Moreover, Ry is a value acquired by the following 
formula (6) when the angle-of-divergence adjustment lens 
70 is moved by a distance Ty in Y axis direction and the 
amount of movement in Y axis direction of the intensity 
center location of the light beam received by the light 
receiving component 82 is indicated by ty. 

Ry=Tyfty (6) 

0385 RX and Ry are beforehand calculated by theoretical 
calculation or the experiment, and are Stored in the non 
volatile memory 83i. 
0386 The amounts Mx and My of location compensation 
of the angle-of-divergence adjustment lens 70 are outputted 
to the driver 83i from the compensation computation circuit 
831. 

0387. At step 417, based on the amounts MX and My of 
location compensation of the angle-of-divergence adjust 
ment lens 70, the drive signal is generated by the driver 83i 
and it is outputted to the drive unit 88. 
0388 At step 419, the drive unit 88 drives the angle-of 
divergence adjustment lens 70 based on the drive signal. 
Thereby, location compensation processing of the angle-of 
divergence adjustment lens 70 by the measurement control 
device 83 is completed. 
0389 And the angle-of-divergence adjustment lens 70 is 
fixed to the housing 50 with the screws. 
0390 At step 421, the collimator lens 81 and the light 
receiving component 82 for detection are removed from the 
optical path. 

0391) Moreover, the drive unit 88 is also removed from 
the angle-of-divergence adjustment lens 70. 
0392 At step 423, after attaching the remaining optical 
parts (the collimator lens 52 in FIG. 21, the beam splitter 54, 
the object lens 60, the detection lens 58) and the remaining 
photodetector 59 which are not attached until now according 
to the design value in the housing 50, the manufacture of 
optical-pickup-device 23A is completed by the processing 
attaching the lid (covering) of the housing. 
0393 At this time, the optical system, the light source 
unit 51, and the photodetector 59 are attached by the ideal 
location relation. 

0394 Next, processing operation in the case of recording 
data on the optical disk 15 is briefly explained using the 
above-mentioned optical-disk-drive 20A. 

0395. It can be distinguished from the intensity of the 
received light from the recording Surface whether the optical 
disk 15 is CD or DVD. 

0396 Usually, this distinction is performed at the time of 
loading, when the optical disk 15 is Set to the predetermined 
location of optical-disk-drive 20A. 
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0397. It is also possible to distinguish the kind of optical 
disk 15 based on TOC (Table Of Contents) information, 
PMA (Program Memory Area) information, the wobble 
Signal, etc. which are beforehand recorded on the optical 
disk 15. 

0398. The distinction result is notified to the laser control 
circuit 24, and the Semiconductor laser of the control object 
is chosen by the laser control circuit 24. 
0399. Therefore, it is assumed that one of the semicon 
ductor laser is already chosen here. 
0400. The CPU 40 notifies the purport that the command 
of the record request is received from the host to the 
reproduction Signal processing circuit 28 while outputting 
the control Signal for controlling rotation of the Spindle 
motor 22 based on the Specified record rate to the motor 
driver 27, if the command of the record request is received 
from the host system. 

0401 Moreover, the CPU 40 accumulates the data 
received from the host to the buffer RAM 34 through the 
buffer manager 37. 

0402. If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, based on the output signal of the 
photodetector 59, the reproduction Signal processing circuit 
28 will detect the track error Signal and the focal error Signal, 
and will output them to the servo controller 33. 
0403 Based on the track error signal, the servo controller 
33 drives the tracking actuator of optical-pickup-device 23A 
through the motor driver 27, and corrects the tracking error. 
0404 Based on the focal error signal, the servo controller 
33 drives the focusing actuator of the optical-pickup-device 
23A through the motor driver 27, and corrects the focusing 
CO. 

04.05 Thus, the tracking control and focusing control are 
performed. 

0406. The reproduction signal processing circuit 28 
acquires address information based on the output Signal of 
the photodetector 59, and notifies it to the CPU 40. 
0407 And the CPU 40 outputs the specified signal which 
controls the Seeking motor of the optical-pickup-device 23A 
So that it writes in and optical-pickup-device 23A is located 
in the start point to the motor driver 27 based on address 
information. 

0408 If the notice that the amount of data accumulated 
from the buffer manager 37 at the buffer RAM 34 exceeded 
the predetermined value is received, the CPU 40 is written 
in the encoder 25 and directs creation of data. 

04.09 If the CPU 40 determines that the location of 
optical-pickup-device 23A writes in based on address infor 
mation, and it is the start point, it will be notified to the 
encoder 25. 

0410 The encoder 25 records write-in data on the optical 
disk 15 through the laser control circuit 24 and optical 
pickup-device 23A. 

0411 Next, processing operation in the case of reproduc 
ing the data currently recorded on the optical disk 15 using 
optical-disk-drive 20A mentioned above is explained briefly. 
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0412. In addition, it is assumed that one of the semicon 
ductor laser is already chosen like record processing. 

0413) The CPU 40 notifies the purport that the command 
of the reproduction request is received from the host to the 
reproduction Signal processing circuit 28 while outputting 
the control Signal for controlling rotation of the Spindle 
motor 22 based on the reproduction rate to the motor driver 
27, if the command of the reproduction request is received 
from the host. 

0414. If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, tracking control and focal control 
will be performed like the case of the above-mentioned 
record processing. 

0415. Like the case of the above-mentioned record pro 
cessing, the reproduction signal processing circuit 28 detects 
address information, and notifies it to the CPU 40. 

0416) The CPU 40 outputs the specified signal which 
controls the Seeking motor So that it reads and optical 
pickup-device 23A is located in the Start point to the motor 
driver 27 based on address information. 

0417) If the CPU 40 determines that the location of 
optical-pickup-device 23A reads, and it is the Start point 
based on address information, it will be notified to the 
reproduction Signal processing circuit 28. 

0418. After the reproduction signal processing circuit 28 
detects RF signal based on the output signal of the photo 
detector 59 and performs error-correction processing etc., it 
is accumulated to the buffer RAM 34. 

0419. The buffer manager 37 transmits to the host 
through the interface 38, when the reproduction data accu 
mulated at the buffer RAM 34 are assembled as sector data. 

0420. In addition, tracking control and focal control are 
performed at any time until record processing and the 
regeneration are completed. 

0421. In this preferred embodiment, the information 
acquisition process of the manufacture approach concerning 
the present invention is carried out by processing of Step 403 
of FIG. 24-step 415, and the compensation process is 
carried out by processing of step 417 of FIG. 24, and step 
419 so that clearly from the above explanation. 

0422 Moreover, the processor is realized in optical-disk 
drive 20A concerning this preferred embodiment by the 
reproduction signal processing circuit 28 and the program 
performed by the CPU 40 and this the CPU 40. 

0423 AS explained above, according to the manufacture 
approach of the optical pickup device concerning this pre 
ferred embodiment, it is the phase which attached the light 
Source unit 51 and the angle-of-divergence adjustment lens 
70. 

0424 The first semiconductor laser 51a and second semi 
conductor laser 51b are made to emit light one by one, the 
first light beam to which the angle of divergence is expanded 
by negative-meniscus-lens 70a, and the Second light beam to 
which the angle of divergence is reduced by positive 
meniscus-lens 70b are received with the light-receiving 
component 82 for detection, respectively, and the intensity 
center location of each light beam is detected, respectively. 
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0425. When the intensity center location of each light 
beam is not in agreement, the mounting location of the 
angle-of-divergence adjustment lens 70 is corrected So that 
the intensity center location of each light beam may be in 
agreement. 

0426) Even if the outgoing direction of the first light 
beam when it is output from the light source unit 51 and the 
outgoing direction of the Second light beam are not mutually 
in agreement, when the angle-of-divergence adjustment lens 
70 is passed, the outgoing direction of each light beam is 
mutually in agreement. 

0427. Therefore, it is possible to correct the deviation of 
the outgoing direction of each light beam output from the 
plurality of light Sources. 
0428 Moreover, since cheap 4 division light-receiving 
component is used as a light-receiving component 82 for 
detection, location compensation processing of the angle 
of-divergence adjustment lens 70 can be performed at low 
COSt. 

0429. The preferred embodiment of FIG. 28 has the 
description at the point using the filter for choosing either the 
first light beam and the Second light beam while making first 
Semiconductor laser 51a and Second Semiconductor laser 
51b emit light Simultaneously in the case of location com 
pensation processing of the angle-of-divergence adjustment 
lens mentioned above. 

0430. In addition, in addition to this, the composition of 
the optical pickup device and the optical disk drive etc. is the 
same as that of the preferred embodiment of FIG. 24 
mentioned above. 

0431. Therefore, the explanation shall be omitted while 
using the sign same about the component equivalent to the 
first preferred embodiment mentioned above while explain 
ing difference with the preferred embodiment of FIG. 24 
below. 

0432. The procedure of manufacturing optical-pickup 
device 23A in the preferred embodiment is shown to FIG. 
28 by the flow chart. 
0433. At step 501, the same processing as the above 
mentioned step 401 is performed. 

0434. At step 503, the collimator lens 81 is stationed in 
the predetermined location like the above-mentioned Step 
403. 

0435 Next, as shown in FIG. 29A, the filter 84 is 
arranged to the -Z plane of the collimator lens 81. 
0436. In this step, it is arranged so that the light beam is 
converted into the parallel light beam by the collimator lens 
81 and it is incident to a part of the filter 84 (the lower half 
of FIG. 29A). 
0437. As shown in FIG. 29B, the filter 84 has a disk 
configuration and is divided into two penetration ranges 
(first penetration range 84a, second penetration range 84b) 
by the Straight line passing through the center. 
0438. The first penetration range 84a has the property of 
making the first light beam penetrating alternatively, and the 
Second penetration range 84b has the property of making the 
Second light beam penetrating alternatively. 
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0439. The filter 84 comprises the rotation drive mecha 
nism, and can be rotated within XY plane with directions of 
measurement control-device 83' by setting the axis of rota 
tion as the shaft of Z-axis direction passing through the 
Center. 

0440 Then, the light-receiving component 82 for detec 
tion is arranged to the -Z plane of the filter 84. 
0441. As shown in FIG. 29A, the measurement control 
device 83' is connected to the optical element 82 for detec 
tion. 

0442. As shown in FIG. 30, the measurement control 
device 83' uses, instead of the above-mentioned circuit 83h 
of the measurement control device 83, the compensation 
computation circuit 83h' having the additional function to 
control the filter 84. 

0443). Other composition is the same as that of the 
measurement control device 83, and a description thereof 
will be omitted. 

0444. At step 505, the same processing as the above 
mentioned step 405 is performed. 
0445 And location compensation of the angle-of-diver 
gence adjustment lens 70 is directed to the measurement 
control-device 83'. 

0446. Thereby, in the measurement control-device 83', 
location compensation processing of the following Steps 
507-521 is performed. 
0447. At step 507, rotation of the filter 84 is controlled by 
the compensation computation circuit 83h' So that the light 
beam is converted into the parallel light beam by the 
collimator lens 81 and it is incident to the first penetration 
range 84a. 
0448. At step 509, the first semiconductor laser 51a and 
second semiconductor laser 51b are set in ON state by the 
compensation computation circuit 83h', and the first light 
beam and Second light beam are output from the light Source 
unit 51. 

0449 After the angle of divergence is expanded by the 
negative-meniscus-lens 70a, the first light beam is incident 
to the filter 84 through the collimator lens 81. 
0450. After the angle of divergence is reduced by the 
positive-meniscus-lens 70b, the Second light beam is inci 
dent to the filter 84 through the collimator lens 81. 
0451. In the filter 84, only the first light beam passes 
through it, and the first light beam is received by the 
light-receiving component 82 for detection. 
0452 From each partial light-receiving component which 
constitutes the light-receiving component 82 for detection, 
the Signal according to the amount of the received light is 
outputted to the measurement control-device 83'. 
0453. In the measurement control-device 83', the signal 
SPX and Signal SPy are computed as in the previous pre 
ferred embodiment. 

0454. At step 511, the same processing as the above 
mentioned step 409 is performed. 
0455. At step 513, rotation of the filter 84 is controlled by 
the compensation computation circuit 83h' So that the filter 
84 is rotated by 180 degrees, the light beam is converted into 
the parallel light beam by the collimator lens 81 and it is 
incident to the Second penetration range 84b. 

Nov. 20, 2003 

0456. Thereby, in the filter 84, only the second light beam 
passes through it, and the Second light beam is received by 
the light-receiving component 82 for detection. 
0457. From each partial light-receiving component which 
constitutes the light-receiving component 82 for detection, 
the Signal according to the amount of the received light is 
outputted to the measurement control-device 83'. 
0458 In the measurement control-device 83', the signal 
SPX and Signal SPy are computed as in the previous pre 
ferred embodiment. 

0459. At steps 515-521, the same processing as the 
above-mentioned steps 413-419 is performed. 
0460 The location compensation processing of the 
angle-of-divergence adjustment lens 70 by the measurement 
control-device 83' is thus completed. 
0461) At step 523, the collimator lens 81, the filter 84, 
and the light-receiving component 82 for detection are 
removed from the optical path. The drive unit 88 is also 
removed from the angle-of-divergence adjustment lens 70. 
0462. At step 525, the same processing as the above 
mentioned Step 423 is performed, and the manufacture of the 
optical-pickup-device 23A is completed. 
0463 At this time, the optical system, the light source 
unit 51, and the photodetector 59 are attached by the ideal 
location relation. 

0464) In this preferred embodiment, the information 
acquisition process of the manufacture approach concerning 
the present invention is carried out by the processing of steps 
503-517, and the compensation process is carried out by the 
processing of steps 519 and 521. 
0465 Moreover, in the optical-disk-drive 20A of this 
preferred embodiment, the processing is realized like the 
preferred embodiment of FIG.24 by the reproduction signal 
processing circuit 28 and the program performed by the 
CPU 40, and the recording processing and the reproduction 
processing are performed as in the preferred embodiment of 
FIG. 24. 

0466. The preferred embodiment of FIG. 31 is charac 
terized by using the dichroic prism as a branch optical 
element for Separating the first light beam and the Second 
light beam while controlling the first Semiconductor laser 
51a and second semiconductor laser 51b to emit light 
Simultaneously in the case of location compensation pro 
cessing of the angle-of-divergence adjustment lens 70. 
0467. In addition, the composition of the optical pickup 
device and the optical disk drive etc. is the Same as that of 
the preferred embodiment of FIG. 24. 
0468. Therefore, the explanation shall be omitted while 
using the sign same about the component equivalent to the 
first preferred embodiment mentioned above while explain 
ing focusing on difference with the preferred embodiment of 
FIG. 24 below. 

0469 The procedure of manufacturing optical-pickup 
device 23A in this preferred embodiment is shown to FIG. 
31 by the flow chart. 
0470. At step 601, the same processing as the above 
mentioned step 401 is performed. 
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0471. At step 603, the collimator lens 81 is first stationed 
like the above-mentioned step 403. 

0472. Next, as shown in FIG.32A, the dichroic prism 85 
is arranged to the -Z plane of the collimator lens 81. 

0473. The first light beam is made into the parallel light 
beam by the collimator lens 81 and it passes through the 
dichroic prism 85, and the Second light beam is set up So that 
it may be reflected in the direction of +X by the dichroic 
prism 85. 

0474. The light-receiving component 82 for detection for 
receiving the first light beam through the dichroic prism 85 
is arranged to the -Z plane of the dichroic prism 85, and the 
light-receiving component 86 for detection as the Second 
position transducer for receiving the Second light beam 
reflected in the direction of +X by the dichroic prism 85 is 
arranged to the +X plane of the dichroic prism 85. 

0475 Each light-receiving component for detection is 
arranged through the Slide guide of the shape of the U 
character formed in the housing in the predetermined loca 
tion, respectively. 

0476. As a light-receiving component 86 for detection, as 
shown in FIG. 32B, the four-division light-receiving com 
ponents (the first light-receiving component 86a, the Second 
light-receiving component 86b, the third light-receiving 
component 86c, and the fourth light-receiving component 
86d) as well as the light-receiving component 82 for detec 
tion is used. 

0477 As shown in FIG. 32A, measurement control 
device 83" is connected to the optical element 82 for 
detection, and the optical element 86 for detection. 

0478 As the above-mentioned measurement control-de 
vice 83" is shown in FIG. 33, the adder and the Subtractor 
from which signal SPy' is obtained for signal SPX' based on 
the following formula (8) based on the following formula (7) 
are added. 

0479. The signal S86a is the electrical-potential-differ 
ence Signal which changed the output signal of the first 
light-receiving component 86a. 

0480. The signal S86b is the electrical-potential-differ 
ence signal which changed the output Signal of the Second 
light-receiving component 86b, signal S86c is the electrical 
potential-difference Signal which changed the output signal 
of the third light-receiving component 86c, and signal S86d 
is the electrical-potential-difference Signal which changed 
the output Signal of the fourth light-receiving component 
86d. 

0481. The signal SPX' and signal SPy" are outputted to the 
compensation computation circuit 83h" with the signal SPX 
and signal SPy. 

0482. Other composition is the same as that of the 
measurement control device 83. 

0483 The explanation is omitted while using the same 
reference numeral for the below about the component 
equivalent to the measurement control device 83. 
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0484. At step 605, the same processing as the above 
mentioned step 405 is performed. 
0485 And location compensation of the angle-of-diver 
gence adjustment lens 70 is directed to the measurement 
control-device 83". 

0486 Thereby, in the measurement control-device 83", 
location compensation processing of the following Steps 
607-617 is performed. 

0487. At step 607, the first semiconductor laser 51a and 
second semiconductor laser 51b are made the ON state by 
the compensation computation circuit 83.h", and the first 
light beam and Second light beam are output from the light 
Source unit 51. 

0488. After the angle of divergence is expanded in nega 
tive-meniscus-lens 70a, the first light beam is incident to the 
filter 84 through the collimator lens 81. 
0489. After the angle of divergence is reduced in posi 
tive-meniscus-lens 70b, incidence of the second light beam 
is carried out to the dichroic prism 85 through the collimator 
lens 81. 

0490 The first light beam through the dichroic prism 85 
is received with the light-receiving component 82 for detec 
tion. 

0491 From each partial light-receiving component which 
constitutes the light-receiving component 82 for detection, 
the Signal according to the amount of the received light is 
outputted to the measurement control-device 83". 
0492. In the measurement control-device 83", the signal 
SPX and signal SPy are computed like the first preferred 
embodiment of the above. 

0493 The second light beam reflected by the dichroic 
prism 85 is received with the light-receiving component 86 
for detection. 

0494. From each partial light-receiving component which 
constitutes the light-receiving component 86 for detection, 
the Signal according to the amount of the received light is 
outputted to measurement control-device 83". 
0495. In the measurement control-device 83", the signal 
SPX and signal SPy' are computed as mentioned above. 

0496 At step 609, the coordinates (Px1, Py1) of the 
intensity center position of the first light beam are computed 
by the compensation computation circuit 83h" based on the 
signal SPX and signal SPy. 

0497. At step 611, the coordinates (Px2, Py2) of the 
intensity center location of the Second light beam are com 
puted by the compensation computation circuit 83h" based 
on the signal SPX' and signal SPy'. 

0498. At steps 613-617, the same processing as the 
above-mentioned steps 415-419 is performed. 
0499 And location compensation processing of the 
angle-of-divergence adjustment lens 70 by the measurement 
control-device 83" is completed. 

0500) At step 619, the collimator lens 81, the dichroic 
prism 85, and the light-receiving components 82 and 86 for 
detection are removed from the optical path. 
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0501) Moreover, the drive unit 88 is also removed from 
the angle-of-divergence adjustment lens 70. 

0502. At step 621, the same processing as the above 
mentioned Step 423 is performed, and the manufacture of the 
optical-pickup-device 23A is completed. 
0503 At this time, the optical system, the light source 
unit 51, and the photodetector 59 are attached by the ideal 
location relation. 

0504. In this preferred embodiment, the information 
acquisition process of the manufacture approach concerning 
the present invention is carried out by the processing of steps 
603-613, and the compensation process is carried out by 
processing of steps 615 and step 617. 
0505) Moreover, in the optical-disk-drive 20A of this 
preferred embodiment, the processing is realized like the 
preferred embodiment of FIG.24 by the reproduction signal 
processing circuit 28 and the program performed by the 
CPU 40, and recording processing and reproduction are 
performed like the preferred embodiment of FIG. 24. 
0506 AS explained above, according to the manufacture 
approach of the optical pickup device concerning the present 
invention, the deviation of the outgoing direction of each of 
the light beams output from the plurality of light Sources can 
be corrected with Sufficient accuracy. 
0507 Moreover, according to the optical pickup device 
of the present invention, generating of the wavefront aber 
ration resulting from the deviation of the outgoing direction 
of each of the light beams output from the plurality of light 
Sources, and the reduction of optical efficiency can be 
controlled. 

0508 According to the optical disk drive concerning the 
present invention, it can respond to two or more kinds of 
information Storage mediums, and it is Stabilized with Suf 
ficient accuracy and access at the high Speed to each 
information Storage medium can be performed. 
0509) Next, FIG.34 shows the composition of the optical 
disk drive in another preferred embodiment of the present 
invention in which the optical pickup device of another 
preferred embodiment is provided. 
0510) The optical disk drive 20B in FIG. 34 comprises 
the spindle motor 22 for carrying out the rotation drive of the 
optical disk 15 as an information Storage medium, the 
optical pickup device 23B, the laser control circuit 24, the 
encoder 25, the driver 27, the reproduction Signal processing 
circuit 28, the servo controller 33, the buffer RAM 34, the 
buffer manager 37, the interface 38, the ROM 39, the CPU 
40, the RAM 41 etc. 
0511 Moreover, in this preferred embodiment, the opti 
cal disk drive 20B can respond to the-two kinds of optical 
disks, CD and DVD. 
0512. The optical pickup device 23B is provided for 
receiving the received light from the recording Surface and 
for irradiating laser light to the recording Surface of the 
optical disk 15 in which the tracks in the Spiral or concentric 
formation are formed. 

0513. The reproduction signal processing circuit 28 of 
FIG. 34 converts into the electrical-potential-difference sig 
nal the current Signal which is the output signal of the optical 
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pickup device 23B, and detects the wobble signal, the RF 
Signal, the servo signal (the focusing error Signal, tracking 
error Signal), etc. based on this electrical-potential-differ 
ence Signal. 
0514. The reproduction signal processing circuit 28 
extracts address information, the Synchronizing Signal, etc. 
from the wobble signal. 
0515. The address information extracted here is outputted 
to the CPU 40, and the synchronizing signal is outputted to 
the encoder 25. 

0516 Furthermore, after the reproduction signal process 
ing circuit 28 performs error-correction processing etc. to 
RF signal, it is stored in the buffer RAM 34 through the 
buffer manager 37. 
0517 Moreover, the servo signal is outputted to the servo 
controller 33 from the reproduction Signal processing circuit 
28. 

0518. The servo controller 33 generates the control signal 
which controls the optical pickup device 23B based on the 
Servo Signal, and outputs it to the driver 27. 
0519) The buffer manager 37 will notify to the CPU 40, 
if I/O of the data to the buffer RAM 34 is managed and the 
accumulated amount of data becomes the predetermined 
value. 

0520. The driver 27 controls the optical pickup device 
23B and the spindle motor 22 based on directions of the 
control signal from the servo controller 33, and the CPU 40. 
0521. The encoder 25 takes out the data accumulated at 
the buffer RAM 34 through the buffer manager 37 based on 
directions of the CPU 40, performs addition of the error 
correction code etc., and creates the write-in signal to the 
optical disk 15. 
0522 The encoder 25 outputs the write-in signal to the 
laser control circuit 24 Synchronizing with the Synchronizing 
Signal from the reproduction Signal processing circuit 28 
based on the directions from the CPU 40. 

0523 The laser control circuit 24 controls the laser light 
output from the optical pickup device 23B based on the 
write-in signal from the encoder 25. 
0524. In addition, the laser control circuit 24 makes the 
control object one Side of the two light Sources of the optical 
pickup device 23B later mentioned based on directions of 
the CPU 40. 

0525) The interface 38 is the bi-directional communica 
tion interface with the host (for example, personal com 
puter), and is based on the standard interfaces, Such as 
ATAPI (ATAttachment Packet Interface) and SCSI (Small 
Computer System Interface). 
0526. The program described in code decipherable by the 
CPU 40 is Stored in the ROM 39. 

0527. And the CPU 40 temporarily stores the data 
required for control in the RAM 41 while controlling 
operation of each part of the above according to the program 
Stored in the ROM 39. 

0528 Next, the composition of the above-mentioned 
optical pickup device 23B will be explained with based on 
FIG 35A and FIG 35B. 
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0529. The optical pickup device 23B outputs the laser 
light whose wavelength is 660 nm or the laser light whose 
wavelength is 785 nm alternatively, as shown in FIG. 35A. 
0530. The optical pickup device 23B comprises the opti 
cal module LM which receives the return light beam from 
the recording Surface of the optical disk 15, the first angle 
of-divergence adjustment component M1, the Second angle 
of-divergence adjustment component M2, the coupling lens 
52, the object lens 60, and the drive system (the focusing 
actuator, the tracking actuator, and seeking motor). 
0531. The optical module LM comprises the light-emis 
Sion portion EL and the light-receiving portion RL as shown 
in FG, 35B. 

0532. The light-emission portion EL comprises the first 
semiconductor laser 53 which outputs the laser light whose 
wavelength is 660 nm, and the Second Semiconductor laser 
54 which outputs the laser light whose wavelength is 785 

. 

0533. The light-receiving portion RL comprises the light 
receiving component 59 as a photodetector which branched 
by the hologram 61 as a branch optical element which 
branches the return light beam from the recording Surface of 
the optical disk 15, and the hologram 61 and which returns 
and receives the light beam. 
0534. The first semiconductor laser 53 is chosen when the 
optical disk 15 is DVD, and the second semiconductor laser 
54 is chosen when the optical disk 15 is CD. 
0535 Let the outgoing direction of maximum intensity of 
the light beam output from each Semiconductor laser be the 
-Z direction in this preferred embodiment. 
0536. In this preferred embodiment, as shown in FIG. 36, 
the first semiconductor laser 53 and the second semicon 
ductor laser 54 are arranged So that the activation layerS AL1 
and AL2 may become parallel to XZ plane. 
0537) Therefore, the light beam output from each semi 
conductor laser is divergence light with the optical intensity 
distribution of the ellipse form which makes Y-axis direction 
the direction of the transverse. 

0538. The light beam (the first outgoing beam) with the 
angle of divergence 01Y in YZ plane and the angle of 
divergence 01Z in XZ plane, output from the first Semicon 
ductor laser 53, has the relation of 01Y>01Z, rather than is 
the same, as shown in FIG. 37A and FIG. 37B. 
0539 Similarly, the light beam (the second outgoing 
beam) with the angle of divergence 02YinYZ plane and the 
angle of divergence 02Z in XZ plane, output from the 
Second Semiconductor laser 54, has the relation of 
02Y>02Z, rather than is the same, as shown in FIG.38A and 
FIG 38B. 

0540 Referring to FIG.35B, the above-mentioned holo 
gram 61 fixed to the output aperture is arranged at the -Z 
plane of each Semiconductor laser. 
0541. The photodetector 59 contains two or more light 
receiving components which output the optimal Signal for 
detecting the wobble Signal, the reproduction Signal, and the 
Servo Signal. 
0542. Referring to FIG. 35A, the angle-of-divergence 
adjustment component M1 of the first is arranged at the -Z 
plane of the optical module LM. 
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0543. The first angle-of-divergence adjustment compo 
nent M1 has wavelength-Selection nature, and adjusts the 
angle of divergence of the first outgoing beam alternatively. 
0544 The angle-of-divergence adjustment component 
M2 of the second is arranged at the -Z plane of the first 
angle-of-divergence adjustment component M1. 

0545. This second angle-of-divergence adjustment com 
ponent M2 has wavelength-Selection nature, and adjusts the 
angle of divergence of the Second outgoing beam alterna 
tively. 

0546. As the first angle-of-divergence adjustment com 
ponent M1 and the Second angle-of-divergence adjustment 
component M2, the optical element using the ingredient 
from which the index of refraction differs with wavelength, 
for example like the polymer liquid crystal is used. 

0547. When the focal distance of the coupling lens 52 is 
Set to fel, the diameter of beam (p dvd of the first outgoing 
beam through the coupling lens 52 can be calculated by the 
following formula (31), as shown in FIG. 39. Here, 01 is the 
angle of divergence of the first outgoing beam incident to the 
coupling lens 52. 

(pdvd=2xfelixsin(01/2) (31) 

0548. The diameter of beam (p cd of the second outgoing 
beam through the coupling lens 52 can be calculated by the 
following formula (32). 
0549. Here, 02 is the angle of divergence of the second 
outgoing beam incident to the coupling lens 52. 

100cd=2xfclxsin(02/2) (32) 

0550 The rim intensity will become high, if the correla 
tion is between the angles of divergence of the light beam 
and the rim intensity, which is incident to the coupling lens 
52, and the angle of divergence becomes large, as shown in 
FIG. 40. 

0551 When designing more highly than the rim intensity 
in the case of CD the rim intensity in the case of DVD, it is 
necessary to satisfy the following formula (33). 

(pdvd-pcd (33) 

0552) That is, it is necessary to satisfy the following 
formula (34). 

81-82 (34) 

0553 For example, 01 will become 7.7 degrees if the 
focal distance fel of the coupling lens 52 is 11 mm in order 
to make the rim intensity in the case of CD into 15% (optical 
efficiency=about 50%) for the rim intensity in the case of 
DVD 30% (optical efficiency=about 45%), 02 will become 
11 degrees. 

0554. Although the light beam Bdvd incorporated by the 
object lens 60 among the first outgoing beam is the rim 
intensity=30% mostly about Y axis direction in this pre 
ferred embodiment when there is no first angle-of-diver 
gence adjustment component M1 as shown in FIG. 41A, 
about X axis direction, it shall be the rim intensity.<30%. 

0555 As shown in FIG. 41B, when there is no second 
angle-of-divergence divergence adjustment component M2, 
although the light beam Bcd incorporated by the object lens 
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60 among the Second outgoing beam is rim intensity=15% 
about X axis direction, it shall be rim intensity>15% about 
Y axis direction. 

0556. The first angle-of-divergence adjustment compo 
nent M1 doubles the angle of divergence 01Z within XZ 
plane of the first outgoing beam (01Y/01Z>1). 
0557. Thereby, as shown in FIG. 42A, the angle of 
divergence within XZ plane of the first outgoing beam 
through the first angle-of-divergence adjustment component 
M1 becomes larger than the angle of divergence 01Z, and 
becomes almost equal to the angle of divergence 01 YWithin 
YZ plane. 
0558. The light beam incorporated by the object lens 60 
becomes rim intensity=30% about X-axis direction. 
0559 The second angle-of-divergence adjustment com 
ponent M2 doubles the angle of divergence 02Y within YZ 
plane of the second outgoing beam (02Z/02Y <1). 
0560. Thereby, as shown in FIG. 42B, the angle of 
divergence within YZ plane of the Second outgoing beam 
through the Second angle-of-divergence adjustment compo 
nent M2 becomes Smaller than the angle of divergence 02Y, 
and becomes almost equal to the angle of divergence 02Z 
within XZ plane. 
0561. The light beam incorporated by the object lens 60 
becomes the rim intensity=15% about Y-axis direction. 
0562. The coupling lens 52 is arranged at the -Z plane of 
the Second angle-of-divergence adjustment component M2, 
and makes the first outgoing beam and the Second outgoing 
beam parallel light, respectively. 

0563 The above-mentioned object lens 60 is arranged at 
the -Z plane of the coupling lens 52. 
0564) The object lens 60 condenses the light beam 
through the coupling lens 52, and forms the optical spot on 
the recording surface of the optical disk 15. 
0565. The action of the optical pickup device 23B con 
Stituted as mentioned above is explained. 
0566 First, the case where the optical disk 15 is DVD is 
explained. 

0567 The light beam output from the first semiconductor 
laser 53 is incident to the hologram 61. 
0568. The angle of divergence in XZ plane of the first 
angle-of-divergence adjustment component M1 in the light 
beam through the hologram 61 is expanded. 
0569. After this light beam penetrates the second angle 
of-divergence adjustment component M2 as it is and Serves 
as parallel light with the coupling lens 52, it is focused on 
the recording Surface of the optical disk 15 as a minute spot 
through the object lens 60. 
0570 Let again the received light reflected in respect of 
record of the optical disk 15 be parallel light with the object 
lens 60 as a return light beam. 
0571 After this return light beam penetrates the collima 
tor lens 52, incidence of it is carried out to the hologram 61 
through the Second angle-of-divergence adjustment compo 
nent M2 and the first angle-of-divergence adjustment com 
ponent M1. 
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0572 The return light beam diffracted by the hologram 
61 is received by the photodetector 59. 
0573. Each light-receiving component which constitutes 
the photodetector 59 outputs the current Signal according to 
the amount of the received light to the reproduction Signal 
processing circuit 28, respectively. 
0574) Next, the case where the optical disk 15 is CD is 
explained. 
0575. The light beam output from the second semicon 
ductor laser 54 is incident to the hologram 61. 
0576. The light beam through the hologram 61 penetrates 
the first angle-of-divergence adjustment component M1 as it 
is, and it carries out incidence to the Second angle-of 
divergence adjustment component M2. 
0577. After the angle of divergence in YZ plane is 
reduced with the Second angle-of-divergence adjustment 
component M2 and this light beam Serves as parallel light 
with the coupling lens 52, it is focused on the recording 
Surface of the optical disk 15 as a minute spot through the 
object lens 60. 
0578. Let again the received light reflected in respect of 
record of the optical disk 15 be parallel light with the object 
lens 60 as a return light beam. 
0579. After this return light beam penetrates the collima 
tor lens 52, incidence of it is carried out to the hologram 61 
through the Second angle-of-divergence adjustment compo 
nent M2 and the first angle-of-divergence adjustment com 
ponent M1. 
0580. The return light beam diffracted by the hologram 
61 is received by the photodetector 59. 
0581. Each light-receiving component which constitutes 
the photodetector 59 outputs the current Signal according to 
the amount of the received light to the reproduction Signal 
processing circuit 28, respectively. 
0582. It can be distinguished from the intensity of the 
received light from the optical disk whether the optical disk 
15 is CD or DVD. 

0583. Usually, this distinction is performed when the 
optical disk 15 is intercalated in the predetermined location 
of the optical disk drive 20B (at the time of loading). 
0584) It is also possible to distinguish the kind of optical 
disk 15 based on TOC (Table Of Contents) information, 
PMA (Program Memory Area) information, the wobble 
Signal, etc. which are beforehand recorded on the optical 
disk 15. 

0585. The distinction result is notified to the laser control 
circuit 24, and either the first semiconductor laser 53 and the 
Second Semiconductor laser 54 are chosen by the laser 
control circuit 24. 

0586) Next, processing operation in the case of recording 
data on the optical disk 15 is briefly explained using the 
above-mentioned optical disk drive 20B. 
0587. In addition, selection of the semiconductor laser 
shall already have been performed. 
0588. The CPU 40 notifies the purport that the command 
of the record request is received from the host to the 
reproduction Signal processing circuit 28 while outputting 
the control Signal for controlling rotation of the Spindle 



US 2003/0214898A1 

motor 22 based on the record rate to the driver 27, if the 
command of the record request is received from the host 
System. 

0589 The CPU 40 accumulates the data received from 
the host to the buffer RAM 34 through the buffer manager 
37. 

0590) If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, based on the output signal of the 
photodetector 59, the reproduction Signal processing circuit 
28 will detect the tracking error Signal and the focusing error 
signal, and will output them to the servo controller 33. 
0591. In the servo controller 33, the tracking actuator and 
focusing actuator of the optical pickup device 23B are 
driven through the driver 27 based on the tracking error 
Signal and focusing error Signal from the reproduction signal 
processing circuit 28. 
0592. The track gap and the focal gap are corrected. 
0593. The reproduction signal processing circuit 28 
acquires address information based on the output Signal of 
the photodetector 59, and notifies it to the CPU 40. 
0594. The CPU 40 outputs the specified control signal 
which controls the Seeking motor of the optical pickup 
device 23B so that it writes in and the optical pickup device 
23B is located in the start point to the driver 27 based on the 
address information. 

0595. If the notice that the amount of data accumulated 
from the buffer manager 37 at the buffer RAM 34 exceeded 
the predetermined value is received, the CPU 40 is written 
in the encoder 25 and directs creation of the Signal. 
0596) If the CPU 40 determines that the location of the 
optical pickup device 23B writes in based on address 
information, and it is the start point, it will be notified to the 
encoder 25. 

0597. The encoder 25 records the write-in signal on the 
optical disk through the laser control circuit 24 and the 
optical pickup device 23B. 
0598 Next, processing operation in the case of reproduc 
ing the data currently recorded on the optical disk 15 using 
the optical disk drive 20B mentioned above is explained 
briefly. 

0599. In addition, selection of the semiconductor laser 
shall be carried out as described above, and shall already 
have been performed. 

0600 The CPU 40 notifies the purport that the command 
of the reproduction request is received from the host to the 
reproduction Signal processing circuit 28 while outputting 
the control Signal for controlling rotation of the Spindle 
motor 22 based on the reproduction rate to the driver 27, if 
the command of the reproduction request is received from 
the host System. 
0601 If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, tracking control and focal control 
of the object lens 60 will be performed like the case of the 
above-mentioned record processing. 
0602. Like the case of the above-mentioned record pro 
cessing, the reproduction signal processing circuit 28 detects 
address information, and notifies it to the CPU 40. 
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0603) The CPU 40 outputs the specified control signal 
which controls the Seeking motor So that it reads and the 
optical pickup device 23B is located in the Start point to the 
driver 27 based on address information. 

0604) If the CPU 40 determines that the location of the 
optical pickup device 23B reads and it is the Start point based 
on address information, it will be notified to the reproduction 
Signal processing circuit 28. 
0605 After the reproduction signal processing circuit 28 
detects RF signal based on the output signal of the optical 
pickup device 23B and performs error-correction processing 
etc., it is accumulated to the buffer RAM 34. 
0606) The buffer manager 37 transmits to the host 
through the interface 38, when the reproduction data accu 
mulated at the buffer RAM 34 are assembled as sector data. 

0607. In addition, as mentioned above, the reproduction 
Signal processing circuit 28 detects the focusing error Signal 
and the tracking error Signal based on the output signal from 
the optical pickup device 23B, and corrects the focal gap and 
the track gap at any time through the Servo controller 33 and 
the driver 27, until record processing and the regeneration 
are completed. 
0608. In the optical disk drive concerning this preferred 
embodiment, the processor is realized by the program per 
formed by the reproduction Signal processing circuit 28, the 
CPU 40, and this the CPU 40 so that clearly from the above 
explanation. 

0609. However, the present invention is not limited to 
this example. 
0610. It is appropriate also to constitute a part of the 
composition realized by the processing according to the 
program by the CPU 40 by hardware. Or it is appropriate 
also to constitute all the composition by hardware. 
0611 AS explained above, according to the optical 
pickup device concerning this preferred embodiment, the 
angle of divergence 01Z within XZ plane of the light beam 
output from the first semiconductor laser 53 is expanded 
twice (01Y/01Z> 1) using the first angle-of-divergence 
adjustment component M1. 
0612 The light beam incorporated by the object lens 60 
among the light beams which are output from the first 
semiconductor laser 53 becomes rim intensity=30% mostly 
also about X axis direction. 

0613. Therefore, it is possible to form the optimal optical 
spot for DVD on the recording surface thereof. 
0.614. According to this preferred embodiment, the angle 
of divergence 02Y within YZ plane of the light beam output 
from the second semiconductor laser 54 is reduced twice 
(02Z/02Y <1) using the Second angle-of-divergence adjust 
ment component M2. 
0615. The light beam incorporated by the object lens 60 
among the light beams which are output from the Second 
semiconductor laser 54 becomes rim intensity=15% mostly 
also about Y axis direction. 

0616) Therefore, most light beams which are output from 
the second semiconductor laser 54 will be incorporated by 
the object lens 60, and it becomes possible to raise optical 
efficiency of it. 
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0617 Therefore, it is possible to form the optimal optical 
Spot for CD in the recording Surface thereof, and this can 
respond to improvement in the Speed of the access rate. 
0618. Since the light beam by which incidence is carried 
out to the coupling lens 52 has the optimal optical intensity 
distribution for the wavelength according to this preferred 
embodiment, the light beam incorporated by the object lens 
60 can secure the optimal rim intensity for the wavelength. 
0619. Therefore, without causing enlargement and high 
cost, it can respond to two or more kinds of optical disks, and 
the optimal optical Spot for each optical disk can be formed 
on the recording Surface thereof. 
0620. According to this preferred embodiment, since the 
optical intensity distribution Serves as the circle configura 
tion mostly, the light beam through the coupling lens 52 can 
become possible extracting the light beam to the diameter 
of the beam mostly made into the ideal, and can raise 
optical efficiency further. 
0621. According to this preferred embodiment, since the 

first angle-of-divergence adjustment component and the 
Second angle-of-divergence adjustment component are 
arranged between the hologram and the coupling lens, the 
thing which diffracted by the hologram and which it returns 
and interferes in the light beam with the first angle-of 
divergence adjustment component and the Second angle-of 
divergence adjustment component can be prevented. 
0622. Therefore, it becomes possible to stabilize the 
Signal outputted from the photodetector. 
0623. According to the optical disk drive of this preferred 
embodiment, the optimal optical Spot can be formed on the 
recording surface of each optical disk (DVD and CD), and 
it is possible to stably perform recording and reproduction of 
exact information. Furthermore, the miniaturization of the 
optical disk drive itself can also be promoted by the min 
iaturization of the optical pickup device 23. 
0624 For example, when used as a portable device, 
carrying the optical pickup device of the present invention 
becomes easy and becomes usable for a long time. 
0625. Although the above-mentioned preferred embodi 
ment explained the case where the first angle-of-divergence 
adjustment component M1 and the Second angle-of-diver 
gence adjustment component M2 are arranged individually, 
it is not limited to this example. 
0626. The first angle-of-divergence adjustment compo 
nent M1 and the Second angle-of-divergence adjustment 
component M2 may be unified. 
0627 The components mark at the time of attachment 
can decrease, attachment work and tuning can be simplified, 
and it becomes possible to reduce work cost. 
0628. Although the above-mentioned preferred embodi 
ment explained the case where the first angle-of-divergence 
adjustment component M1 is arranged at the light Source 
Side, it is not limited to this example. 
0629. The second angle-of-divergence adjustment com 
ponent M2 may be arranged at the light Source Side. 
0630. Although the above-mentioned preferred embodi 
ment explained the case where the optical element (the first 
angle-of-divergence adjustment component M1, Second 
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angle-of-divergence adjustment component M2) which has 
wavelength-Selection nature as an optical element for chang 
ing the angle of divergence is used, it is not limited to this 
example. 

0631. As shown in FIG. 43A, it is possible to arrange the 
first lens LI which changes the angle of divergence 01Z. 
within XZ plane twice (01Y/01Z>1) to the -Z plane of the 
first semiconductor laser 53. 

0632. As shown in FIG. 43B, it is possible to arrange the 
Second lens L2 which changes the angle of divergence 02Y 
within YZ plane twice (02Z/02Y <1) to the -Z plane of the 
Second Semiconductor laser 54. 

0633. In this case, as shown in FIG. 44, the first lens L1 
and the Second lens L2 may be mounted in the optical 
module LM1, respectively. 
0634. Instead of the first angle-of-divergence adjustment 
component M1 and the Second angle-of-divergence adjust 
ment component M2, as shown in FIG. 45, it is possible to 
use the third angle-of-divergence adjustment component M3 
which can control the amount of adjustments of the angle of 
divergence by the Supply Voltage. 

0635. When the optical disk is DVD, as shown in FIG. 
46A, the electrical potential difference V1 is impressed to 
the third angle-of-divergence adjustment component M3 
through the driver 27 by directions of the CPU 40, and the 
angle of divergence 01Z within XZ plane is expanded twice 
(01Y/01Z>1). 
0636. When the optical disk is CD, as shown in FIG. 
46B, the electrical potential difference V2 is impressed to 
the third angle-of-divergence adjustment component M3 
through the driver 27 by directions of the CPU 40, and the 
angle of divergence 02Y within YZ plane is reduced twice 
(02Z/02Y <1). 
0637 As the third angle-of-divergence adjustment com 
ponent M3, the crystalline-liquid lens as disclosed in Japa 
nese Laid-Open Patent Application No. 5-54414 can be 
used. 

0638 Although the case where the rim intensity of Y axis 
direction in the light beam incorporated by the object lens 60 
among the light beams which are output from the first 
semiconductor laser 53 is about 30% is explained by the 
above-mentioned preferred embodiment when there is no 
first angle-of-divergence adjustment component M1, it is not 
limited to this example. 
0639 For example, the rim intensity of Y-axis direction 
may be smaller than 30%. 
0.640. In this case, the optical element which has the 
action which enlarges both the angle of divergence 01Y in 
YZ plane of the light beam output from the first semicon 
ductor laser 53, and the angle of divergence 01Z in XZ plane 
instead of the first angle-of-divergence adjustment compo 
nent M1 needs to use so that it may become the rim 
intensity=30% mostly about Y axis direction and X axis 
direction. 

0641 Although the case where the rim intensity of X axis 
direction in the light beam incorporated by the object lens 60 
among the light beams which are output from the Second 
semiconductor laser 54 is about 15% is explained by the 
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above-mentioned preferred embodiment when there is no 
Second angle-of-divergence adjustment component M2, it is 
not limited to this example. 
0642 For example, the rim intensity of X-axis direction 
may be larger than 15%. 
0643. In this case, the optical element which has the 
action which makes Small both the angle of divergence 02Y 
in YZ plane of the light beam output from the second 
Semiconductor laser 54, and the angle of divergence 02Z in 
XZ plane instead of the Second angle-of-divergence adjust 
ment component M2 needs to use So that it may become the 
rim intensity=15% mostly about Y axis direction and X axis 
direction. 

0644 Although the above-mentioned preferred embodi 
ment explained the case where the Second angle-of-diver 
gence adjustment component M2 which makes Small the 
first angle-of-divergence adjustment component M1 which 
enlarges the angle of divergence of the first outgoing beam, 
and the angle of divergence of the Second outgoing beam is 
used, it is not limited to this example. 
0645. For example, when the optimal coupling lens for 
the first outgoing beam is used, the first angle-of-divergence 
adjustment component M1 is unnecessary. 

0646. In this case, since the amount of adjustments of the 
angle of divergence becomes large to the Second outgoing 
beam, it is necessary to use the different optical element 
from the Second angle-of-divergence adjustment compo 
nent. 

0647 Moreover, when the optimal coupling lens for the 
Second outgoing beam is used for example, the Second 
angle-of-divergence adjustment component M2 is unneces 
Sary. 

0648. In this case, since the amount of adjustments of the 
angle of divergence becomes large to the first outgoing 
beam, it is necessary to use the different optical element 
from the first angle-of-divergence adjustment component 
M1. 

0649. Although the above-mentioned preferred embodi 
ment explained the case where the angle of divergence of the 
light beam output from each Semiconductor laser is adjusted, 
and incidence is carried out to the coupling lens, it is not 
limited to this example. 
0650 When the light beam output from each semicon 
ductor laser has satisfied the upper formula (34), it is not 
necessary to adjust the angle of divergence. 
0651. There may not be the first angle-of-divergence 
adjustment component M1 and the Second angle-of-diver 
gence adjustment component M2. 
0652) Even if it is this case, when rim intensity is greatly 
shifted from the value made into the ideal, it is possible to 
adjust the angle of divergence. 
0653 Although the above-mentioned preferred embodi 
ment explained the case where the wavelength of the light 
beam output from the light Source is the two kinds, the 
present invention is not limited to this. 
0654). Although the above-mentioned preferred embodi 
ment explained the case where it comprises the light Source 
which outputs the light beam whose wavelength is 660 nm, 
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and the light Source which outputs the light beam whose 
wavelength is 785 nm, the present invention is not limited to 
this. 

0655 For example, it is possible to use the light source 
which outputs the light beam whose wavelength is 405 nm, 
instead of one of the two light Sources. 
0656 Although the above-mentioned preferred embodi 
ment explained the case where the hologram is used as a 
branch optical element for branching the return light beam, 
it is not limited to this example. 
0657 For example, it is possible to use the polarization 
hologram. 

0.658. By this, incidence of the light beam output from 
each Semiconductor laser will be carried out to the coupling 
lens 52, without the quantity of light almost falling. 
0659 Therefore, high-speed access to the optical disk 15 
is attained. 

0660 Moreover, since the amount of the received light in 
the photodetector 59 increases, the signal level and the S/N 
ratio of the Signal which are outputted from each light 
receiving component which constitutes the photodetector 59 
can be raised. 

0661. In this case, the phase difference plate for giving 
optical phase difference like the quarter-wave plate is 
arranged between the coupling lens 52 and the object lens 
60. 

0662 Moreover, it is possible to use the beam splitter 
instead of the hologram. 
0663 Although the above-mentioned preferred embodi 
ment explained the case where the light-emission portion EL 
and the light-receiving portion RL unified, it is not limited 
to this example. 
0664) The light-emission portion EL and the light-receiv 
ing portion RL may be arranged individually, respectively. 

0665 Although the above-mentioned preferred embodi 
ment explained the case where each Semiconductor laser 
approached mutually and is arranged, it is not limited to this 
example. 

0.666 Although the above-mentioned preferred embodi 
ment explained the case where it is the divergence light in 
which the configuration of the light beam of are outputting 
from the light Source has the optical intensity distribution of 
the ellipse form, it is not limited to this example. 
0667. It is possible to be the divergence light in which the 
configuration of the light beam of are outputting from the 
light Source has the optical, almost circular intensity distri 
bution. 

0668. Although the case where target rim intensity is 
15% is explained by the above-mentioned preferred embodi 
ment when target rim intensity is 30% when the optical disk 
is DVD, and the optical disk is CD, it is not limited to this 
example. 

0669 AS for rim intensity, it is desirable that it is 10% or 
more, and is 70% or less. 

0670) If the rim intensity exceeds 70%, it will become 
difficult to Secure the required quantity of light. 
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0671. It is for enlarging the numerical aperture of the 
coupling lens, for considering as less than 10% of rim 
intensity, and causing the cost rise. 

0672. In the above-mentioned preferred embodiment, 
although the light beam output from each Semiconductor 
laser explained the case where the angle of divergence is 
adjusted and the light beam is incident to the coupling lens 
So that the optical intensity distribution might Serve as the 
circular configuration mostly, it is not limited to this 
example. 

0673 Although the above-mentioned preferred embodi 
ment explained the case where the hologram 61 is one of the 
composition components of the optical module, it is not 
limited to this example. 
0674) It may dissociate with the optical module and the 
hologram 61 may be arranged. 

0675 Without causing enlargement and high cost accord 
ing to the optical pickup device concerning the present 
invention, as explained above, it can respond to two or more 
kinds of information Storage mediums, and is effective in the 
ability to form the optimal optical Spot for each information 
Storage medium. 

0676 According to the optical disk drive concerning the 
present invention, it can respond to two or more kinds of 
information Storage mediums, and is effective in being 
Stabilized and being able to perform access at the high Speed. 

0677. The composition of the optical disk drive 120 of 
the preferred embodiment of the present invention is shown 
in FIG. 47. 

0678. The optical disk drive 120 shown in FIG. 47 
comprises the Spindle motor 22 for carrying out the rotation 
drive of the optical disk 15 as an information Storage 
medium, the optical pickup device 123, the laser control 
circuit 24, the encoder 25, the motor driver 27, the repro 
duction signal processing circuit 28, the Servo controller 33, 
the buffer RAM 34, the buffer manager 37, the interface 38, 
the ROM 39, the CPU 40, and the RAM 41. 

0679. In addition, the arrow in FIG. 47 does not show the 
flow of the typical Signal or information, and does not 
express connection-related all of each block. 
0680 The optical pickup device 123 is equipment for 
receiving the received light from the recording Surface of the 
optical disk while irradiating laser light to the recording 
Surface of the optical disk in which the tracks in the Spiral 
or concentric formation are formed. 

0681. The reproduction signal processing circuit 28 
changes into the electrical-potential-difference Signal the 
current Signal which is the output signal of the optical pickup 
device 123, and detects the wobble signal, the RF signal, and 
the servo signal (the focusing error signal, tracking error 
Signal) based on this electrical-potential-difference signal. 
0682. The reproduction signal processing circuit 28 
extracts address information, the Synchronizing Signal, etc. 
from the wobble signal. 

0683. The extracted address information is outputted to 
the CPU 40 and the synchronizing signal is outputted to the 
encoder 25. 
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0684. After the reproduction signal processing circuit 28 
performs error-correction processing etc. to RF signal, it is 
stored in the buffer RAM 34 through the buffer manager 37. 
0685 Moreover, the servo signal is outputted to the servo 
controller 33 from the reproduction Signal processing circuit 
28. 

0686. The servo controller 33 generates the control signal 
which controls the optical pickup device 123 based on the 
Servo Signal, and outputs it to the motor driver 27. 
0687. The buffer manager 37 will notify to the CPU 40, 
if I/O of the data to the buffer RAM 34 is managed and the 
accumulated amount of data becomes the predetermined 
value. 

0688. The motor driver 27 controls the optical pickup 
device 123 and the spindle motor 22 based on directions of 
the control signal from the servo controller 33, and the CPU 
40. 

0689. The encoder 25 takes out the data accumulated at 
the buffer RAM 34 through the buffer manager 37 based on 
directions of the CPU 40, performs addition of the error 
correction code etc., and creates the write-in data to the 
optical disk 15. 
0690. The encoder 25 outputs write-in data to the laser 
control circuit 24 Synchronizing with the Synchronizing 
Signal from the reproduction Signal processing circuit 28. 
0.691. The laser control circuit 24 controls the output of 
the laser light output from the optical pickup device 123 
based on directions of the write-in data from the encoder 25, 
and the CPU 40. 

0692 Let one side of the two light sources of the optical 
pickup device 123 based on directions of the CPU 40 be the 
control object in the laser control circuit 24. 
0.693. The interface 38 is the bi-directional communica 
tion interface with the host System (for example, a personal 
computer), and is in conformity with the Standards, Such as 
ATAPI (AT Attachment Packet Interface) or SCSI (Small 
Computer System Interface). 
0694. The program described in code decipherable by the 
CPU 40 is Stored in the ROM 39. 

0695) The CPU 40 controls operation of each part of the 
above according to the program stored in the ROM 39. 
0696) The CPU 40 temporarily stores the data required 
for control on the RAM 41. 

0697 Next, the composition of the above-mentioned 
optical pickup device 123 will be described with reference 
to FIG. 48. 

0698. The optical pickup device 123 outputs the light 
beam whose wavelength is 650 nm, as shown in FIG. 48. It 
outputs the light beam the first optical module 151 which 
receives the return light beam (650 nm return light beam) 
whose wavelength is 650 nm, and whose wavelength is 780 

. 

0699 The second optical module 161 receives the return 
light beam (780 nm return light beam) whose wavelength is 
780 nm. The optical pickup device 123 further includes the 
first hologram 153, the second hologram 156, the beam 
splitter 154, the collimator lens 152, the micro lens 157 as 



US 2003/0214898A1 

an optical element, the wavelength filter 158, the object lens 
160, and the drive System (the focusing actuator, the tracking 
actuator, and seeking motor). 
0700. In addition, the first optical module 151 is chosen 
when the optical disk 15 is DVD, and the second optical 
module 161 is chosen when the optical disk 15 is CD. 
0701. The first optical module 151 contains first semi 
conductor laser 151a which outputs the light beam whose 
wavelength is 650 nm, and the first photodetector 151b as a 
photodetector which receives 650 nm return light beam. 
0702. The second optical module 161 contains the second 
Semiconductor laser 161a as a light Source which outputs the 
light beam whose wavelength is 780 nm, and the second 
photodetector 161b as a photodetector which receives 780 
nm return light beam. 
0703. The first semiconductor laser 151a is arranged in 
the location which acts in the direction of +Z as the outgoing 
light beam, and the Second Semiconductor laser 161a is 
arranged in the location which acts in the direction of +X as 
the outgoing light beam. 
0704. The light beam (650 nm outgoing beam) whose 
wave length output from the first semiconductor laser 151a 
is 650 nm has the elliptical intensity distribution which 
makes the perpendicular direction (X axis direction) the 
direction of the transverse to the activation layer AL1 of first 
semiconductor laser 151a, as shown in FIG. 49A. 

0705) Moreover, the light beam (780 nm outgoing beam) 
whose wave length output from the Second Semiconductor 
laser 161a is 780 nm has the elliptical intensity distribution 
which makes the perpendicular direction (Z axis direction) 
the direction of the transverse to the activation layer AL2 of 
Second semiconductor laser 161a, as shown in FIG. 49B. 
0706 The first hologram 153 is arranged on common 650 
nm optical path length of the outgoing beam and 650 nm 
return light beam, and branches 650 nm return light beam in 
the direction of the light-receiving Side of first photodetector 
151b from the common optical path length. 
0707. The second hologram 156 is arranged on common 
780 nm optical path length of the outgoing beam and 780 nm 
return light beam, and branches 780 nm return light beam in 
the direction of the light-receiving Side of Second photode 
tector 161b from the common optical path length. 
0708. The beam splitter 154 has high reflectivity to the 
light beam whose wavelength is 650 nm, comprises the 
dichroic mirror which has high permeability to the light 
beam whose wavelength is 780 nm, and is arranged at the 
light source side of the collimator lens 152. 
0709) The wavelength filter 158 is arranged between the 
collimator lens 152 and the object lens 160, and specifies the 
magnitude of the light beam received by the object lens 160 
among the light beams output from the Semiconductor 
lasers. 

0710. This wavelength filter 158 includes the three 
regions (the first region 158a, the second region 158b, and 
the third region 158c) as shown in FIG. 50. 
0711. The first region 158a is a circular region which is 
located in a part for the central part of the wave-length filter 
158, and has diameter p ccd. 
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0712. The first region 158a has high permeability to both 
the light beams one having the wavelength 650 nm, and the 
other having the wavelength 780 nm. 
0713 The second region 158b is the region of the shape 
of a doughnut which touches the periphery of first region 
158. 

0714. The second region 158b has high permeability only 
to the light beam whose wavelength is 650 nm. 
0715 The third region 158c is a range included by neither 
the first range 158a nor the second range 158b, and has high 
reflectivity to both the light beams one having the wave 
length 650 nm, and the other having the wavelength 780 nm. 
0716. Therefore, the light beam whose wavelength is 650 
nm penetrates the inside of the circular range of diameter (p 
dvd which includes the first range 158a and the second range 
158b, and the light beam whose wavelength is 780 nm 
penetrates only the inside of first range 158a. 

0717. As shown in FIG. 51A, the focal distance of the 
collimator lens 152 is set up so that the minimum value of 
RIM in the light beam (650 nm received light beam) Bdvd 
whose wave length which penetrates the wave-length filter 
158 and is incorporated by the object lens 160 is 650 nm may 
become about 30%. 

0718. In this case, when there is no micro lens 157, as 
shown in FIG. 51B, the minimum value of RIM in the light 
beam (780 nm received light beam) Bcd whose wavelength 
which penetrates the wavelength filter 158 and is incorpo 
rated by the object lens 160 is 780 nm becomes about 40%. 
0719. The micro lens 157 has the convex-lens configu 
ration, is arranged between the Second optical module 161 
and the beam splitter 154, and makes Small the angle of 
divergence of 780 nm outgoing beam. 

0720. As shown in FIG. 52, the focal distance and 
numerical aperture of the micro lens 157 are set up so that 
the minimum value of RIM in 780 nm received light beam 
Bcd may become about 13%. 
0721 The aberration compensation of the object lens 160 
is carried out to the light beam the light beam whose wave 
length is 650 nm, and whose wavelength are 780 nm, 
respectively. 

0722. The arrangement location of the first optical mod 
ule 151 is optimized so that 650 nm outgoing beam may 
serve as parallel light by the collimator lens 152. 

0723 Similarly, the second optical module 161 and the 
arrangement location of the micro lens 157 are optimized, 
respectively So that 780 nm outgoing beam may serve as 
parallel light by the collimator lens 152. 
0724. The first photodetector 151b and second photode 
tector 161b contain two or more light-receiving components 
which output the optimal Signal for detecting the wobble 
Signal, RF signal, the Servo Signal, etc. in the reproduction 
Signal processing circuit 28, respectively. 

0725. The action of the optical pickup device 123 con 
Stituted as mentioned above is explained. 

0726) First, the case where the optical disk 15 is DVD 
will be described. 
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0727 The light beam which is output in the +Z direction 
from the first semiconductor laser 151a is incident to the first 
hologram 153. 

0728. The light beam through the first hologram 153 is 
incident to the beam splitter 154. 
0729. After the light beam is reflected in the direction of 
+X by the beam splitter 154, it is converted into the parallel 
light beam by the collimator lens 152, and it is incident to 
the wavelength filter 158. 
0730. The light beam through the wavelength filter 158 is 
focused on the recording surface of the optical disk 15 (here 
DVD) as a minute light spot through the object lens 160. 
0731. After the received light (return light beam) 
reflected in respect of record of the optical disk 15 is again 
made into parallel light with the object lens 160 and pen 
etrates the wave-length filter 158 and the collimator lens 
152, incidence of it is carried out to the beam splitter 154. 
0732. The return light beam reflected in -Z direction by 
the beam splitter 154 is incident the first hologram 153. 
0733. The return light beam diffracted by the first holo 
gram 153 is received by first photodetector 151b. 
0734 Each light-receiving component which constitutes 

first photodetector 151b outputs the current Signal according 
to the amount of the received light to the reproduction signal 
processing circuit 28, respectively. 

0735. Next, the case where the optical disk 15 is CD will 
be described. 

0736. The light beam which is output in the direction of 
+X from the second semiconductor laser 161a is incident to 
the second hologram 156. 
0737. The angle of divergence is reduced by the micro 
lens 157, and the light beam through the second hologram 
156 is incident to the beam splitter 154. 
0738. After the light beam passes through the beam 
splitter 154, it is converted into the parallel light beam by the 
collimator lens 152, and it is incident to the wavelength filter 
158. 

0739 The light beam through the wavelength filter 158 is 
focused on the recording surface of the optical disk 15 (here 
CD) as a minute light spot through the object lens 160. 
0740. After the received light beam (return light beam) 
reflected from the recording surface of the optical disk 15 is 
again made into the parallel light beam by the object lens 
160 and passes through the wavelength filter 158 and the 
collimator lens 152. The light beam is incident to the beam 
splitter 154. 

0741. The return light beam through the beam splitter 154 
is incident to the second hologram 156 through the micro 
lens 157. 

0742 The return light beam diffracted by the second 
hologram 156 is received by the second photodetector 161b. 
0743 Each light-receiving component which constitutes 
the Second photodetector 161b outputs the current Signal 
according to the amount of the received light to the repro 
duction Signal processing circuit 28, respectively. 
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0744. It can be distinguished from the intensity of the 
received light from the recording Surface of the optical disk 
whether the optical disk 15 is CD or DVD. 
0745 Usually, this distinction is performed by the CPU 
40 when the optical disk 15 is loaded to the predetermined 
location of the optical disk drive 120. 
0746 Moreover, it is also possible to distinguish the kind 
of optical disk 15 based on the TOC (Table Of Contents) 
information, the PMA (Program Memory Area) information, 
the wobble signal, etc. which are beforehand recorded on the 
optical disk 15. 
0747 The distinction result is notified to the laser control 
circuit 24 from the CPU 40, and either the first optical 
module 151 and the second optical module 161 is chosen by 
the laser control circuit 24. 

0748 Next, processing operation in the case of recording 
data on the optical disk 15 is briefly explained using the 
above-mentioned optical disk drive 120. 
0749 Selection of the optical module shall be carried out 
and shall already have been performed. 
0750. The CPU 40 notifies the purport that the command 
of the record request is received from the host System to the 
reproduction Signal processing circuit 28 while outputting 
the control Signal for controlling rotation of the Spindle 
motor 22 based on the Specified record rate to the motor 
driver 27, if the command of the record request is received 
from the host system. 
0751) The CPU 40 accumulates the data received from 
the host system to the buffer RAM 34 through the buffer 
manager 37. 
0752) If rotation of the optical disk 15 reaches the pre 
determined linear Velocity, the reproduction signal proceSS 
ing circuit 28 will detect the focusing error Signal and the 
tracking error Signal based on the output signal from the 
optical pickup device 123, and will output them to the Servo 
controller 33. 

0753 Based on the focusing error signal and tracking 
error Signal from the reproduction Signal processing circuit 
28, the servo controller 33 drives the focusing actuator and 
tracking actuator of the optical pickup device 123 through 
the motor driver 27, and corrects the focal gap and the track 
gap. 

0754) The reproduction signal processing circuit 28 
acquires address information based on the output signal 
from the optical pickup device 123, and notifies it to the 
CPU 40. 

0755. The CPU 40 outputs the signal which is specified 
based on address information and which directs the Seeking 
operation of the optical pickup device 123 that it writes in 
and the optical pickup device 123 is located in the Start point 
to the motor driver 27. 

0756. If the notice that the amount of data accumulated 
from the buffer manager 37 at the buffer RAM 34 exceeded 
the predetermined value is received, the CPU 40 is written 
in the encoder 25 and directs creation of data. 

0757. Moreover, if the CPU 40 determines that the loca 
tion of the optical pickup device 123 writes in based on 
address information, and it is the Start point, it will be 
notified to the encoder 25. 
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0758. The encoder 25 records write-in data on the optical 
disk 15 through the laser control circuit 24 and the optical 
pickup device 123. 
0759 Next, processing operation in the case of reproduc 
ing the data currently recorded on the optical disk 15 using 
the optical disk drive 120 mentioned above is explained 
briefly. 

0760 Selection of the optical module shall be carried out, 
and shall already have been performed. 

0761 The CPU 40 notifies the information that the com 
mand of the reproduction request is received from the host 
System to the reproduction signal processing circuit 28 while 
outputting the control Signal for controlling rotation of the 
Spindle motor 22 based on the reproduction rate to the motor 
driver 27, if the command of the reproduction request is 
received from the host System. 
0762. Like the case of the above-mentioned record, the 
reproduction Signal processing circuit 28 corrects the focal 
gap and the track gap while notifying address information to 
the CPU 40. 

0763) The CPU 40 outputs the signal which is specified 
based on address information and which directs the Seeking 
operation that it reads and the optical pickup device 123 is 
located in the start point to the motor driver 27. 

0764) If the CPU 40 determines that the location of the 
optical pickup device 123 reads based on address informa 
tion, and it is the start point, it will be notified to the 
reproduction Signal processing circuit 28. 

0765. After the reproduction signal processing circuit 28 
detects RF signal based on the output signal of the optical 
pickup device 123 and performs error-correction processing 
etc., it is accumulated to the buffer RAM 34. 

0766 The buffer manager 37 transmits to the host system 
through the interface 38, when the reproduction data accu 
mulated at the buffer RAM 34 are assembled as sector data. 

0767 As mentioned above, the reproduction signal pro 
cessing circuit 28 detects the focusing error Signal and the 
tracking error Signal based on the output signal from the 
optical pickup device 123, and corrects the focal gap and the 
track gap at any time through the Servo controller 33 and the 
motor driver 27, until record processing and the regeneration 
are completed. 

0768. The processor is realized in the optical disk drive of 
this preferred embodiment by the program performed by the 
reproduction signal processing circuit 28, and the CPU 40. 

0769. However, the present invention is not limited to 
this example. 

0770. It is good also as constituting some processors 
realized by processing according to the program by the CPU 
40 by hardware. Or it is good also as constituting all the 
processors by hardware. 
0771 AS explained above, according to the optical 
pickup device of this preferred embodiment, the angle of 
divergence of the light beam output from the Second Semi 
conductor laser 161a is made small by the micro lens 157 so 
that the minimum value of RIM in 780 nm received light 
beam may become about 13%. 
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0772) Even if the collimator lens 152 by which wave 
length is optimized by this to the light beam which is 650 nm 
is used, most light beams which are output from the Second 
semiconductor laser 161a will be incorporated by the object 
lens 160, and it raises optical efficiency. 
0773 Since the light beam by which incidence is carried 
out to the collimator lens 152 has the optimal optical 
intensity distribution for the wavelength, it can Secure the 
optimal RIM for the wavelength in the light beam incorpo 
rated by the object lens 160. 
0774. According to the optical pickup device of this 
preferred embodiment, by the case where they are the case 
where the optical disk 15 is DVD, and CD, since the 
collimator lens 152 and the object lens 160 are communal 
ized, the miniaturization of the optical pickup device and 
low cost are promoted. 
0775. Therefore, according to the optical pickup device 
of this preferred embodiment, without causing enlargement 
and high cost, it can respond to two or more kinds of optical 
disks, and it is possible to form the optimal optical Spot for 
each optical disk on the recording Surface thereof. 
0776. According to the optical disk drive of this preferred 
embodiment, the optimal optical Spot can be formed on the 
recording surface of each optical disk (DVD and CD), and 
it is possible to Stably perform the high-Speed access to each 
optical disk. 
0777. When the miniaturization of the optical disk drive 
itself and reduction of the demand can also be promoted, for 
example, the optical disk drive is used as portable by the 
miniaturization of the optical pickup device 123, and light 
weight, carrying becomes easy and usable. 
0778 Although the above-mentioned preferred embodi 
ment explained the case where the micro lens 157 is 
arranged between the beam splitter 154 and the second 
hologram 156, it is not limited to this example. 
0779) For example, the micro lens 157 may be arranged 
between the second hologram 156 and the second optical 
module 161. 

0780. The preferred embodiment of FIG. 53 has the 
description at the point of changing the angle of divergence 
of the light beam output from the first Semiconductor laser 
151a by the micro lens. 
0781. As shown in FIG. 53, instead of the micro lens 157 
in the first preferred embodiment of the above, it has the 
concave-lens configuration and the micro lens 162 for 
enlarging the angle of divergence of the light beam output 
from the first semiconductor laser 151a is arranged between 
the beam splitter 154 and the first hologram 153. 

0782. Moreover, instead of the above-mentioned colli 
mator lens 152, as shown in FIG. 54B, the collimator lens 
163 to which the focal distance is set So that the minimum 
value of RIM in 780 nm received light beam Bcd might 
become about 13% is used. 

0783 The composition of the other optical pickup 
devices and the optical disk drive etc. is the same as that of 
the above-mentioned preferred embodiment. 
0784. While explaining focusing on difference with the 
above-mentioned preferred embodiment below, about the 
component equivalent to the above-mentioned preferred 
embodiment, the explanation is omitted using the same sign. 
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0785. In the collimator lens 163, since wave length is 
optimized to the light beam which is 780 nm, as is shown in 
FIG. 54A as an example, the minimum value of RIM in 650 
nm received light beam Bdvd in case there is no micro lens 
162 becomes about 13%. 

0786) As shown in FIG. 55, the focal distance and 
numerical aperture of the micro lens 162 are set up So that 
the minimum value of RIM in 650 nm received light beam 
Bdvd may become about 30%. 
0787. The action of the optical pickup device 123 con 
Stituted as mentioned above is explained. 
0788 First, the case where the optical disk 15 is DVD is 
explained. 

0789. The light beam which is output in the +Z direction 
from the first semiconductor laser 151a is incident to the first 
hologram 153. 
0790 The angle of divergence is enlarged by the micro 
lens 162, and the light beam through the first hologram 153 
is incident to the beam splitter 154. 
0791. After the light beam is reflected in the direction of 
+X by the beam splitter 154, it is converted to the parallel 
light beam by the collimator lens 163, and it is incident to 
the wavelength filter 158. 
0792. The light beam through the wavelength filter 158 is 
focused on the recording Surface of the optical disk.15 (here 
DVD) as a minute light spot through the object lens 160. 
0793. After the received light (return light beam) is 
reflected from the recording surface of the optical disk 15, 
it is again made into the parallel light beam by the object lens 
160 and penetrates the wavelength filter 158 and the colli 
mator lens 163. It is incident to the beam splitter 154. 
0794. The return light beam reflected in the -Z direction 
is incident to the first hologram 153 through the micro lens 
163 by the beam splitter 154. 
0795. The return light beam diffracted by the first holo 
gram 153 is received by the first photodetector 151b. 
0796. Each light-receiving component which constitutes 
the first photodetector 151b outputs the current signal 
according to the amount of the received light to the repro 
duction Signal processing circuit 28, respectively. 
0797 Next, the case where the optical disk 15 is CD will 
be explained. 
0798. The light beam output in the direction of +X from 
the Second Semiconductor laser 161a is incident to the 
second hologram 156. 
0799) The light beam through the second hologram 156 is 
incident to the beam splitter 154. 
0800. After the light beam through the beam splitter 154 

is converted into the parallel light beam by the collimator 
lens 163, it is incident to the wavelength filter 158. 
0801) The light beam through the wavelength filter 158 is 
focused on the recording surface of the optical disk 15 (here 
CD) as a minute light spot through the object lens 160. 
0802. After the received light (return light beam) 
reflected from the optical disk 15 is again made into the 
parallel light beam by the object lens 160 and passes through 
the wave-length filter 158 and the collimator lens 163, it is 
incident to the beam splitter 154. 
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0803) The return light beam through the beam splitter 154 
is incident to the second hologram 156. 

0804. The return light beam diffracted by the second 
hologram 156 is received by the second photodetector 161b. 

0805. Each light-receiving component which constitutes 
the Second photodetector 161b outputs the current Signal 
according to the amount of the received light to the repro 
duction Signal processing circuit 28, respectively. 

0806. In the optical disk drive 120 of this preferred 
embodiment, reproduction of the data currently recorded on 
the optical disk 15 and recording of the data to the optical 
disk 15 are performed like the above-mentioned preferred 
embodiment. 

0807. The recording and reproduction processing is real 
ized in the optical disk drive of this preferred embodiment 
by the program performed by the reproduction Signal pro 
cessing circuit 28 and the CPU 40. 

0808 However, the present invention is not limited to 
this. Alternatively, Some of the processing according to the 
program by the CPU 40 may be realized by the hardware. Or 
all the processing may be realized by the hardware. 

0809 AS explained above, according to the optical 
pickup device of this preferred embodiment, the collimator 
lens 163 is optimized to the light beam whose wavelength is 
780 nm. 

0810 Moreover, the angle of divergence of the light 
beam output from the first semiconductor laser 151a is 
enlarged by the micro lens 162 so that the minimum value 
of RIM in 650 nm received light beam may become 30%. 

0811. The light beam by which incidence is carried out to 
the collimator lens 163 has the optimal optical intensity 
distribution for the wavelength. 

0812. In the light beam incorporated by the object lens 
160, the optimal RIM for the wavelength is securable. 

0813 Therefore, it is possible to respond to two or more 
kinds of optical disks, and to form the optimal optical spot 
for each optical disk on the recording Surface thereof with 
out causing enlargement and high cost. 

0814. According to the optical pickup device of this 
preferred embodiment, in DVD and CD, since the collimator 
lens 163 and the object lens 160 are communalized, the 
miniaturization of the optical pickup device and low cost can 
be promoted. 

0815. According to the optical disk drive of this preferred 
embodiment, the optimal optical Spot can be formed on the 
recording surface of each optical disk (CD and DVD). It is 
possible to acquire the same effectiveness as the optical disk 
drive of the above-mentioned preferred embodiment. 
0816. Although this preferred embodiment explained the 
case where the micro lens 162 is arranged between the beam 
splitter 154 and the first hologram 153, it is not limited to 
this example. 

0817 For example, the micro lens 162 may be arranged 
between the first hologram 153 and the first optical module 
151. 
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0818. Although the above-mentioned preferred embodi 
ment explained the case where the first optical module 151 
and first hologram 153 are arranged individually, it is not 
limited to these examples. 

0819. The first optical module 151 and first hologram 153 
may be unified. 
0820. Although similarly the above-mentioned preferred 
embodiment explained the case where the Second optical 
module 161 and second hologram 156 are arranged indi 
vidually, it is not limited to these examples. 

0821. The second optical module 161 and second holo 
gram 156 may be unified. 
0822. It becomes possible to promote the miniaturization 
of the optical pickup device. 
0823. The attachment process and the adjustment process 
can be simplified and work cost can be reduced. 
0824. The preferred embodiment of FIG. 56 has the 
description at the point which unified first Semiconductor 
laser 151a and second semiconductor laser 161a. 

0825. As shown in FIG. 56, the third optical module 171 
with which first semiconductor laser 151a and second semi 
conductor laser 161a have been arranged by approaching 
mutually is used instead of the first optical module 151 in the 
above-mentioned preferred embodiment, and the Second 
optical module 161. 

0826 And the third photodetector 171b which receives 
650 nm return light beam and 780 nm return light beam is 
used instead of first photodetector 151b and second photo 
detector 161b. 

0827. The third photodetector 171b and the micro lens 
157 are mounted in the third optical module 171. 

0828. It is unified and the first hologram 153 and second 
hologram 156 are arranged between the collimator lens 152 
and the third optical module 171. 

0829. In this preferred embodiment, the beam splitter 154 
in the above-mentioned preferred embodiment is unneces 
Sary. 

0830) The composition of the other optical pickup 
devices and the optical disk drive is the same as that of the 
above-mentioned preferred embodiment. 
0831 While explaining focusing on difference with the 
above-mentioned preferred embodiment below, about the 
component equivalent to the above-mentioned preferred 
embodiment, the explanation is omitted using the same sign. 

0832 First, the action of the optical pickup device 123 is 
explained about the case where the optical disk 15 is DVD. 

0833. The light beam outgoing in the direction of +X 
from the first semiconductor laser 151a is incident to the 
second hologram 156. 

0834. The light beam through the second hologram 156 is 
incident to the first hologram 153. 

0835. After the light beam through the first hologram 153 
serves as parallel light by the collimator lens 152, it is 
incident to the wavelength filter 158. 
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0836. The light beam through the wavelength filter 158 is 
focused on the recording surface of the optical disk 15 (here 
DVD) as a minute light spot through the object lens 160. 
0837. After the received light (return light beam) 
reflected in respect of record of the optical disk 15 is again 
made into parallel light with the object lens 160 and pen 
etrates the wave-length filter 158 and the collimator lens 
152, incidence of it is carried out to the first hologram 153. 
0838. It diffracts by the first hologram 153 and the return 
light beam through the second hologram 156 is received by 
third photodetector 171b. 
0839 Each light-receiving component which constitutes 
third photodetector 171b outputs the current signal accord 
ing to the amount of the received light to the reproduction 
Signal processing circuit 28, respectively. 

0840 Next, the case where the optical disk 15 is CD is 
explained. 

0841. The angle of divergence becomes small by the 
micro lens 157, and incidence of the light beam come out of 
and put in the direction of +X from the Second Semicon 
ductor laser 161a is carried out to the second hologram 156. 
0842) The light beam through the second hologram 156 is 
further incident to the first hologram 153. 
0843. After the light beam through the first hologram 153 
serves as parallel light by the collimator lens 152, it is 
incident to the wavelength filter 158. 
0844. The light beam through the wavelength filter 158 is 
focused on the recording surface of the optical disk 15 (here 
CD) as a minute light spot through the object lens 160. 
0845. After the received light (return light beam) 
reflected in respect of record of the optical disk 15 is again 
made into parallel light with the object lens 160 and pen 
etrates the wave-length filter 158 and the collimator lens 
152, incidence of it is carried out to the first hologram 153. 
0846. The return light beam through the first hologram 
153 is incident to the second hologram 156. 

0847 The return light beam diffracted by the second 
hologram 156 is received by the third photodetector 171b. 

0848. Each light-receiving component which constitutes 
third photodetector 171b outputs the current signal accord 
ing to the amount of the received light to the reproduction 
Signal processing circuit 28, respectively. 

0849. In the optical disk drive 120 of this preferred 
embodiment, reproduction of the data currently recorded on 
record and the optical disk 15 of the data to the optical disk 
15 is performed like the above-mentioned preferred embodi 
ment. 

0850. The processing is realized in the optical disk drive 
of this preferred embodiment by the program performed by 
the reproduction Signal processing circuit 28 and the CPU 
40. However, the present invention is not limited to this 
example. 

0851 Hardware may constitute a part of the processing 
according to the program by the CPU 40. Or hardware may 
constitute all the processing. 
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0852. As explained above, according to the optical 
pickup device of this preferred embodiment, the collimator 
lens 152 optimizes the light beam whose wavelength is 650 

. 

0853 Moreover, the angle of divergence of the light 
beam output from the Second Semiconductor laser 161a is 
made small by the micro lens 157 so that the minimum value 
of RIM in 780 nm received light beam may become about 
13%. 

0854. In DVD and CD, the collimator lens 152 and the 
object lens 160 are commonized. 
0855. Therefore, it becomes possible to acquire the same 
effectiveness as the optical pickup device of the above 
mentioned preferred embodiment. 
0856. According to the optical pickup device of this 
preferred embodiment, Since each Semiconductor laser is 
contained and arranged in the same housing, it can promote 
the miniaturization of the optical pickup device. 
0857 Since each semiconductor laser is positioned with 
accuracy Sufficient in the case of packaging, it can Simplify 
attachment work and tuning. Low cost is promoted. The 
Stability of the optical Spot to mechanical vibration or the 
temperature change is raised by the light Source unit pack 
age. 

0858. According to the optical pickup device of this 
preferred embodiment, third photodetector 171b is con 
tained in the same housing as each Semiconductor laser. 
0859. The miniaturization of the optical pickup device is 
promoted further. 
0860) The third photodetector 171b and each semicon 
ductor laser are positioned with accuracy Sufficient in the 
case of packaging. Attachment work and tuning are simpli 
fied. It becomes possible to promote low cost. The stability 
of the various signals outputted to the reproduction signal 
processing circuit 28 by the packaging to mechanical vibra 
tion or the temperature change is raised. 
0861. According to the optical disk drive of this preferred 
embodiment, the optimal light Spot can be formed on the 
recording Surface of each optical disk, and it is possible to 
acquire the same effectiveness as the optical disk drive of the 
above-mentioned preferred embodiment. 
0862 Although this preferred embodiment has explained 
the case where each Semiconductor laser is arranged in 
parallel mutually, and the outgoing directions of the light 
beams are made the same direction (the direction of +X), it 
is not limited to this example. 
0863 For example, as shown in FIG. 57A, while the 
light-emission point arranges each Semiconductor laser in 
the location which counters mutually, it is possible to use the 
optical module 172 equipped with triangle-like reflective 
mirror 172a which reflects the light beam output from each 
Semiconductor laser in the same direction instead of the third 
optical module 171. 
0864. In this example, the light beam which is output in 
the +Z direction from the first semiconductor laser 151a is 
reflected in the direction of +Xby the reflective mirror 172a. 
0865. On the other hand, the angle of divergence 
becomes Small by the micro lens 157, and the light beam 
which is output in the -Z direction from the Second Semi 
conductor laser 161a is reflected in the direction of +X by 
the reflective mirror 172a. 

Nov. 20, 2003 

0866. In this example, it becomes possible to narrow 
spacing of the intensity center of 650 nm outgoing beam and 
the intensity center of 780 nm outgoing beam which carry 
out incidence to the collimator lens 152. 

0867. The configuration of the optical spot of each wave 
length is improvable, respectively. 

0868 Moreover, as shown in FIG. 57B, the outgoing 
direction of each Semiconductor laser is arranged in the 
location which interSects perpendicularly mutually, and the 
light beam which is output from one Semiconductor laser 
may be made to penetrate, and the light beam which is 
output from the Semiconductor laser of another Side may use 
the optical module 173 including the dichroic prism 173a to 
reflect, instead of the third optical module 171. 
0869. In this example, the light beam outgoing in the 
direction of +X from the first semiconductor laser 151a 
passes through the dichroic prism 173a. 
0870. On the other hand, the angle of divergence is 
reduced by the micro lens 157, and the light beam which is 
output in the -Z direction from the Second Semiconductor 
laser 161a is reflected in the direction of +X by the dichroic 
prism 173a. 

0871. In this example, it becomes possible to make 
mostly in agreement the intensity center of 650 nm outgoing 
beam and the intensity center of 780 nm outgoing beam 
which carry out incidence to the collimator lens 152. 
0872 The configuration of the optical spot of each wave 
length is improvable, respectively. 

0873. The first reflective film M1 which reflects alterna 
tively the light beam output from the first semiconductor 
laser 151a when it has further the third semiconductor laser 
174a which outputs the light beam whose wavelength is 400 
nm as shown in FIG. 58. 

0874. The dichroic prism 174b including the second 
reflective film M2 which reflects alternatively the light beam 
output from the first semiconductor laser 151a, and the light 
beam output from the Second Semiconductor laser 161a can 
be used. 

0875. The intensity center of the light beam of are 
outputting from each Semiconductor laser can be made 
mostly in agreement. 

0876. In this example, it is reflected in-Z direction by the 
first reflective film M1, and the light beam come out of and 
put in the direction of +X from the first semiconductor laser 
151a is reflected in the direction of +X by the second 
reflective film M2. 

0877. The light beam which is output in the -Z direction 
from the Second Semiconductor laser 161a penetrates the 
first reflective film M1, and is reflected in the direction of +X 
by the second reflective film M2. The light beam output in 
the direction of +X from the third semiconductor laser 174a 
penetrates the second reflective film M2. 
0878. It is possible to make mostly in agreement the 
intensity center of 400 nm outgoing light beam and the 
intensity center of 650 nm outgoing light beam which is 
incident to the collimator lens 152, and the intensity center 
of 780 nm outgoing light beam. 



US 2003/0214898A1 

0879 The configuration of the optical spot of each wave 
length is improvable, respectively. 

0880. In this case, it is possible to add the micro lens for 
changing the angle of divergence of the light beam output 
from the third semiconductor laser 174a if needed. 

0881. It may be made to penetrate without changing the 
angle of divergence of incoming beams, as shown in FIG. 
59A, and it is possible to use the lens unit 175 in which the 
lens portion LA which has the lens action equivalent to the 
micro lens 157 by etching etc. in the transparent substrate BP 
of predetermined thickneSS is formed instead of the micro 
lens 157. 

0882. In this case, incidence of the light beam output 
from the first semiconductor laser 151a is carried out to the 
ranges other than the lens portion LA of the lens unit 175 
(penetration portion), and each Semiconductor laser and the 
lens unit 175 are arranged so that incidence of the light beam 
output from the Second Semiconductor laser 161 a may be 
carried out to the lens portion LA of the lens unit 175. 
0883. Thereby, the emitting light point spacing L2 of first 
Semiconductor laser 151a and Second Semiconductor laser 
161a about Z axis direction becomes possible to make it 
narrower than the emitting light point spacing L1 (FIG. 
59C) at the time of using the micro lens 157. 
0884 Moreover, since the lens unit 175 is the configu 
ration where the micro lens 157 and the transparent substrate 
BP which does not influence the angle of divergence of 
incoming beams are unified, it can raise the workability of 
the attachment process and the adjustment process, and 
becomes possible to reduce work cost. 
0885. In addition, the lens unit 175 is easily producible 
compared with the micro lens 157. 
0886. In this preferred embodiment, as shown in FIG. 
59B, it is possible to use the lens unit 176 by which the lens 
portion LB which has the lens action equivalent to the micro 
lens 157 by etching etc. is formed on one field of the 
transparent Substrate BP which does not influence the angle 
of divergence of incoming beams instead of the micro lens 
157. 

0887 While arranging the field in which the lens portion 
LB is formed to the light Source Side, the light beam output 
from the first semiconductor laser 151a is incident to the 
regions other than the lens portion LB of the lens unit 176 
(penetration portion), and each Semiconductor laser and the 
lens unit 176 are arranged so that the light beam output from 
the Second Semiconductor laser 161a may be incident to the 
lens portion LB of the lens unit 176. 
0888. In this case, it becomes possible to make it still 
narrower than the emitting light point Spacing L2 which 
mentioned above the emitting light point spacing L3 of first 
Semiconductor laser 151a and Second Semiconductor laser 
161a about Z axis direction. 

0889. Although this preferred embodiment explained the 
case where the distance of the light-emission point location 
of each semiconductor laser and the collimator lens 152 is 
almost equal, it is not limited to this example. 
0890. The light-emission point location of each semicon 
ductor laser may be mutually shifted about the outgoing 
direction. 
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0891. For example, the light beam which came out of 
Second Semiconductor laser 161a, and is put may not serve 
as the predetermined divergence light by the collimator lens 
152 with the change action of the angle of divergence by the 
micro lens 157, the color aberration of the collimator lens 
152, etc. 

0892. In this case, as shown in FIG. 60B, the light 
emission point location of Second Semiconductor laser 161a 
can be shifted to X axis direction, and let the light beam 
output from the second semiconductor laser 161a be the 
predetermined divergence light by the collimator lens 152. 
0893. Thereby, even if the optical disk 15 is CD, it is 
Stabilized and the optimal optical Spot can be formed on the 
recording Surface thereof. 
0894) Moreover, as shown at FIG. 60A in the above 
mentioned case, it is possible to use the lens unit 177 instead 
of the micro lens 157. 

0895. The lens unit 177 has the function which makes 
almost equal the distance Da about X axis direction of the 
point of the appearance of 650 nm outgoing beam which 
carries out incidence to the collimator lens 152 emitting 
light, and the actual light-emission point, and distance Db 
about X axis direction of the point of the appearance of 780 
nm outgoing beam which carries out incidence to the 
collimator lens 152 emitting light, and the actual light 
emission point. 
0896. In the optical pickup device used for the optical 
disk drive which performs only reproduction of CD, since it 
is Seldom necessary to make optical efficiency high, it may 
be necessary to change the angle of divergence of the light 
beam output from the Second Semiconductor laser 161a. 
0897. In the optical pickup device used for the optical 
disk drive which records on CD on the other hand, since it 
is necessary to make optical efficiency high, you have to 
change the angle of divergence of the light beam output from 
the Second Semiconductor laser 161a. 

0898. In this case, after mounting each semiconductor 
laser in the location optimized in consideration of the color 
aberration of the collimator lens 152, in the optical pickup 
device used for the optical disk drive which records on CD, 
the lens unit 177 can be intercalated and attachment accu 
racy predetermined only by performing positioning of the 
direction of the optical axis of the collimator lens 152 can be 
acquired. 

0899. In this case, by the case where the optical pickup 
device is used for record of CD, and the case where it is used 
only for reproduction of CD, it becomes possible to mount 
each Semiconductor laser with the same production line, and 
the manufacturing cost can be reduced. 

0900 Moreover, it is possible to correct the color aber 
ration of the collimator lens 152 by optimizing the configu 
ration (for example, radius of curvature) and arrangement 
location of the micro lens instead of shifting the light 
emission point location of each Semiconductor laser. 
0901) This becomes possible to make mostly the light 
emission point location of each Semiconductor laser into the 
equal distance from the collimator lens 152, and the work 
ability at the time of mounting each Semiconductor laser 
improves. 
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0902. In this preferred embodiment, the light beam out 
put from the Second Semiconductor laser 161a is incident to 
the object lens 160 in response to the influence of the lens 
system of the two groups of the micro lens 157 and the 
collimator lens 152. 

0903. On the other hand, in response to the influence only 
of the collimator lens 152, the light beam output from the 
first semiconductor laser 151a is incident to the object lens 
160. 

0904. Therefore, the allowable error of each arrangement 
location in the Second Semiconductor laser 161a and the 
attachment work of the micro lens 157 becomes very small 
compared with the allowable error of the arrangement 
location of first semiconductor laser 151a. 

0905. By arranging the micro lens 157 and the collimator 
lens 152 so that the mutual optical axis may be mostly in 
agreement, it can consider that the lens System which 
consists of the micro lens 157 and the collimator lens 152 is 
the one group, and it becomes possible to enlarge the 
allowable error of the arrangement location of Second Semi 
conductor laser 161a. 

0906. The attachment process and the adjustment process 
can be simplified and reduction of work cost is attained. 
0907. In addition, when the collimator lens is not used, 
the effectiveness mentioned above can be acquired by mak 
ing the optical axis of the micro lens, and the optical axis of 
the object lens mostly in agreement. 
0908. Although this preferred embodiment explained the 
case where the third optical module 171 and each hologram 
are arranged individually, it is not limited to this example. 
0909. The third optical module 171 and each hologram 
may be unified. Thereby, the miniaturization of the optical 
pickup device can be promoted. 
0910 Although this preferred embodiment explained the 
case where each of 650 nm return light beams and 780 nm 
return light beams is received by third photodetector 171b, 
it is not limited to this example. 
0911. The photodetector which receives 650 nm return 
light beam, and the photodetector which receives 780 nm 
return light beam may be arranged individually, respectively. 
0912. The required signal should just be outputted from 
the optical pickup device 123 in the reproduction Signal 
processing circuit 28. 
0913 Although the above-mentioned preferred embodi 
ment explained the case where the focal distance of the 
collimator lens 152 is set up so that the minimum value of 
RIM in 650 nm received light beam might become about 
30%, it is not limited to this example. 
0914 For example, it is possible to use the collimator 
lens set up so that the minimum value of RIM in 780 nm 
received light beam might become about 13%. 
0915. In this case, the micro lens 163 which enlarges the 
angle of divergence of the light-beam output from the first 
semiconductor laser 151a like the above-mentioned pre 
ferred embodiment is used. 

0916. As shown in FIG. 61A, it is possible to use the lens 
unit 178 in which the lens portion LC which has the lens 
action equivalent to the micro lens 163 by etching etc. in the 
transparent substrate BP of predetermined thickness which 
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does not influence the angle of divergence of incoming 
beams is formed instead of the micro lens 163. 

0917 Moreover, it is etching etc. to the transparent 
substrate BP of predetermined thickness which does not 
influence the angle of divergence of incoming beams as the 
minimum value of RIM in 650 nm received light beam is 
30% or less, and it is shown in FIG. 61B, when using the 
collimator lens (collimator lens currently optimized by nei 
ther 650 nm outgoing beam nor 780 nm outgoing beam) set 
up so that the minimum value of RIM in 780 nm received 
light beam might become 13% or more. 

0918) It is possible to use the lens unit 179 in which the 
Second lens portion LA 2 which has the lens action which 
makes Small the first lens portion LA 1 which has the lens 
action which enlarges the angle of divergence of the light 
beam output from the first semiconductor laser 151a, and the 
angle of divergence of the light beam output from the Second 
semiconductor laser 161a is formed instead of the micro lens 
163. 

0919) Although each above-mentioned preferred 
embodiment explained the case where the Semiconductor 
laser and the photodetector are mounted in the same hous 
ing, it is not limited to these examples. 

0920. The semiconductor laser and the photodetector 
may be mounted individually, respectively. 

0921. Although each above-mentioned preferred 
embodiment explained the case where the non-polarized 
hologram for which the diffraction efficiency does not 
depend in the polarization direction of incoming beams, 
respectively is used as the first hologram 153 and the second 
hologram 156, it is not limited to these examples. 

0922. It is possible to use for either at least the first 
hologram 153 or the second hologram 156 the polarization 
hologram from which the diffraction efficiency differs by the 
polarization direction of incoming beams. 

0923. For example, to the polarization direction of the 
light beam output from the Semiconductor laser, the diffrac 
tion efficiency is low, and incidence of the light beam output 
from the Semiconductor laser by using the polarization 
hologram Set up So that the diffraction efficiency might 
become high to the polarization direction of the return light 
beam is carried out to the collimator lens 152, without the 
quantity of light almost falling. 

0924. Therefore, access at the high speed to the optical 
disk 15 is attained. 

0.925 Moreover, since the amount of the received light in 
the photodetector increases, the Signal level and the S/N 
ratio of the Signal which are outputted from the photode 
tector can be raised. 

0926. In this case, it is necessary to arrange phase dif 
ference grant means, Such as the quarter-wave plate, 
between the collimator lens 152 and the object lens 160. 
0927. Instead of either the first hologram 153 or the 
Second hologram 156, it is possible to use the beam splitter, 
the polarization beam splitter, etc. 

0928. In each above-mentioned preferred embodiment, it 
is possible to use the anamorphic lens for the micro lens. 
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0929. For example, in the above-mentioned preferred 
embodiment, instead of the micro lens 157, as shown in 
FIG. 62A and FIG. 62B, it is possible to use the anamorphic 
lens 180. 

0930. The configuration of XY cross section of this 
anamorphic lens 180 is almost the same as the micro lens 
157, as shown in FIG. 62A. 

0931. As shown in FIG. 62B, unlike the micro lens 157, 
light with the more large angle of divergence can also 
incorporate the configuration of XZ croSS Section. 
0932. The anamorphic lens 180 is designed so that the 
angle of divergence in the field containing the transverse of 
the 780 outgoing beams and the angle of divergence in the 
field containing the branch axis may become almost equal, 
0933 AS for the light beam incorporated by the object 
lens 160 among the light beams which came out of the 
Second Semiconductor laser 161a, and are put, as shown in 
FIG. 62C, compared with the case where the micro lens 157 
is used, the beam intensity distribution becomes close to the 
circle configuration, and raises optical efficiency Moreover, 
the astigmatism can be Suppressed by designing the anamor 
phic lens 180 so that the point Pa of the appearance in XY 
flat Surface emitting light and the point Pb of the appearance 
in XZ flat Surface emitting light may turn into the almost 
Same point. 
0934. It is possible to use the lens unit which unified the 
transparent substrate and the anamorphic lens 180. 
0935. In each above-mentioned preferred embodiment, it 
is possible to use the diffraction grating and hologram which 
have the equivalent angle-of-divergence change action 
instead of the micro lens. 

0936 For example, since it is cheap and small compared 
with the micro lens, the diffraction grating promotes the 
miniaturization of the optical pickup device and the light 
weight Structure with low cost. 
0937 Although each above-mentioned preferred 
embodiment explained the case where the wavelength of the 
light beam output from the light source is 650 nm and 780 
nm, it is not limited to these examples. 
0938. It is possible to use the light source which outputs 
the light beam whose wavelength is 400 nm instead of one 
of the two light Sources. 
0939 Although each above-mentioned preferred 
embodiment has explained the case where the wavelengthes 
of the light beams output from the light Sources are the two 
kinds, the present invention is not limited to these examples. 
0940 Although each above-mentioned preferred 
embodiment has explained the case where it is the diver 
gence light in which the configuration of the light beam 
output from the light Source has the elliptical intensity 
distribution, it is not limited to these examples. 
0941. It is possible to be the divergence light in which the 
configuration of the light beam output from the light Source 
has the intensity distribution of the circle configuration 
mostly. 

0942 Although each above-mentioned preferred 
embodiment explained the case where the target minimum 
value of RIM in 650 nm received light beam is 30%, the 
present invention is not limited to these examples. 
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0943 Moreover, although each above-mentioned pre 
ferred embodiment explained the case where the target 
minimum value of RIM in 780 nm received light beam is 
13%, the present invention is not limited to these examples. 
0944 Without causing enlargement and high cost accord 
ing to the optical pickup device of the present invention, as 
explained above, it can respond to two or more kinds of 
information Storage mediums, and the optimal optical Spot 
for each information Storage medium can be formed. 
0945) Moreover, according to the optical disk drive of the 
present invention, it can respond to two or more kinds of 
information Storage mediums, and it is Stabilized and acceSS 
at the high Speed can be performed. 
0946 The present invention is not limited to the above 
described embodiments, and variations and modifications 
may be made without departing from the Scope of the 
present invention. 
0947. Further, the present invention is based on Japanese 
priority applications No. 2002-111544, filed on Apr. 15, 
2002; No. 2002-134002, filed on May 9, 2002; No. 2002 
134012, filed on May 9, 2002; No. 2002-216446, filed on 
Jul. 25, 2002; and No. 2002-253737, filed on Aug. 30, 2002, 
the entire contents of which are hereby incorporated by 
reference. 

What is claimed is: 
1. A light Source unit comprising: 
a plurality of light Sources outputting light beams respec 

tively, the plurality of light Sources being arranged in 
proximity to each other; and 

a divergence-angle changing unit changing an angle of 
divergence of a light beam output from at least one of 
the plurality of light Sources. 

2. The light Source unit according to claim 1 wherein the 
light beams output from the plurality of light Sources have 
different wavelengths respectively. 

3. The light Source unit according to claim 1 wherein the 
changing unit is provided to change the angle of divergence 
of the light beam in a predetermined plane including an 
outgoing direction of the light beam having a maximum 
intensity. 

4. The light Source unit according to claim 1 wherein the 
changing unit is provided to change respective angles of 
divergence of two light beams among the light beams output 
from the plurality of light Sources, in two orthogonal planes 
each including an outgoing direction of one of the two light 
beams having a maximum intensity. 

5. The light Source unit according to claim 1 wherein the 
changing unit comprises an optical element. 

6. The light Source unit according to claim 5 wherein Said 
optical element includes a marking for positioning of Said 
optical element with one of the plurality of light Sources. 

7. The light Source unit according to claim 5 wherein Said 
optical element includes a marking for positioning of Said 
optical element with Said at least one of the plurality of light 
SOUCCS. 

8. The light Source unit according to claim 5 wherein Said 
optical element is provided to change an outgoing direction 
of the light beam having a maximum intensity in addition to 
the angle of divergence. 



US 2003/0214898A1 

9. The light source unit according to claim 5 wherein said 
optical element is provided Such that astigmatism of Said 
optical element is corrected. 

10. The light source unit according to claim 5 wherein 
Said optical element of the changing unit includes at least 
one of a positive meniscus lens which reduces the angle of 
divergence and a negative meniscus lens which enlarges the 
angle of divergence. 

11. The light Source unit according to claim 5 wherein Said 
optical element is provided to change an angle of divergence 
of a light beam output from a specific one of the plurality of 
light Sources, and Said optical element being arranged at a 
location where the light beams output from the light Sources 
other than the Specific light Source are not incident to Said 
optical element. 

12. The light Source unit according to claim 11 wherein 
Said optical element is arranged at the location So that a 
distance Z from a light-emission point of the Specific light 
Source to an outgoing plane of Said optical element in a 
Z-axis direction of an XYZ orthogonal coordinate System 
with an XY plane being the outgoing plane meets require 
ment conditions: 

diszis (x-p)/{tan (01/2)+tan (02/2) 
where X indicates a distance in an X axis direction 

between the light-emission point of the Specific light 
Source and a light-emission point of an adjacent light 
Source in proximity to the Specific light Source, 01 
indicates an angle of divergence of a first light beam 
output in the Z axis direction from the Specific light 
Source, 02 indicates an angle of divergence of a second 
light beam output in the Z axis direction from the 
adjacent light Source, d indicates a thickness in the Z 
axis direction of the optical element, and e indicates a 
width of a region in the X axis direction, the region 
being interposed between an optical path of the first 
light beam and an optical path of the Second light beam, 
and neither the first light beam nor the Second light 
beam passing through the region. 

13. The light Source unit according to claim 1 wherein the 
changing unit comprises a plurality of optical elements 
arranged for the plurality of light Sources respectively, and 
each of the plurality of optical elements changing an angle 
of divergence of a light beam output from a corresponding 
one of the plurality of light Sources, respectively. 

14. The light Source unit according to claim 13 wherein at 
least two optical elements of the plurality of optical elements 
are unified. 

15. A light Source unit package including a light Source 
unit, a branch optical element reflecting a light beam, 
incident to the light Source unit, in a predetermined direc 
tion, and a photodetector receiving the reflected light beam 
from the branch optical element, wherein the light Source 
unit, the branch optical element and the photodetector are 
unified, and the light Source unit comprising: 

a plurality of light Sources outputting light beams respec 
tively, the plurality of light Sources being arranged in 
proximity to each other; and 

a divergence-angle changing unit changing an angle of 
divergence of a light beam output from at least one of 
the plurality of light Sources. 

16. The light Source unit package according to claim 15 
wherein the photodetector receives the reflected light beam 
from the branch optical element without being influenced by 
the changing unit. 
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17. An optical element comprising: 
a transparent Substrate; 
a first lens portion provided on the Substrate to change an 

angle of divergence of a first incoming light beam to the 
optical element; and 

a Second lens portion provided on the Substrate to change 
an angle of divergence of a Second incoming light beam 
to the optical element. 

18. The optical element according to claim 17 wherein the 
first lens portion is provided to change the angle of diver 
gence of the first incoming light beam in a first plane 
including an outgoing direction of the first incoming light 
beam having a maximum intensity, and the Second lens 
portion is provided to change the angle of divergence of the 
Second incoming light beam in a Second plane including an 
outgoing direction of the Second incoming light beam hav 
ing a maximum intensity. 

19. The optical element according to claim 18 wherein the 
first plane is orthogonal to the Second plane. 

20. The optical element according to claim 17 wherein the 
first lens portion and the Second lens portion are unified. 

21. An optical pickup device which focuses a light beam 
on a recording Surface of a corresponding one of two or 
more Storage media of different types and receives a return 
light beam from the recording Surface, the optical pickup 
device comprising: a light Source unit; an optical System 
which leads the return light beam to a predetermined light 
receiving location and includes an object lens focusing each 
light beam from the light Source unit to the recording Surface 
of the corresponding Storage medium; and a photodetector 
arranged at the light-receiving location, 

the light Source unit comprising: 
a plurality of light Sources outputting light beams 

respectively, the plurality of light Sources being 
arranged in proximity to each other; and 

a divergence-angle changing unit changing an angle of 
divergence of a light beam output from at least one 
of the plurality of light Sources. 

22. An optical pickup device which focuses a light beam 
on a recording Surface of a corresponding one of two or 
more Storage media of different types and receives a return 
light beam reflected from the recording Surface, the optical 
pickup device comprising: a light Source unit package; and 
an optical System which leads the return light beam to a 
predetermined light-receiving location and includes an 
object lens focusing each light beam from the light Source 
unit package to the recording Surface of the corresponding 
Storage medium, 

the light Source unit package comprising: a light Source 
unit, a branch optical element reflecting a light beam 
incident to the light Source unit, in a predetermined 
direction, and a photodetector arranged at the light 
receiving location and receiving the reflected light 
beam from the branch optical element, wherein the 
light Source unit, the branch optical element and the 
photodetector are unified, 

the light Source unit comprising: 
a plurality of light Sources outputting light beams 

respectively, the plurality of light Sources being 
arranged in proximity to each other; and 
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a divergence-angle changing unit changing an angle of 
divergence of a light beam output from at least one 
of the plurality of light Sources. 

23. An optical disk drive which performs recording, 
reproduction and erasing of information with a correspond 
ing one of two or more optical disks of different types, the 
optical disk drive including: an optical pickup device and a 
reproduction signal processing unit performing reproduction 
of information based on a Signal output by the optical pickup 
device, 

the optical pickup device focusing a light beam on a 
recording Surface of the corresponding optical disk and 
receiving a return light beam from the recording Sur 
face, the optical pickup device comprising: a light 
Source unit; an optical System which leads the return 
light beam to a predetermined light-receiving location 
and includes an object lens focusing each light beam 
from the light Source unit to the recording Surface of the 
corresponding Storage medium; and a photodetector 
arranged at the light-receiving location, 

the light Source unit comprising: 
a plurality of light Sources outputting light beams 

respectively, the plurality of light Sources being 
arranged in proximity to each other; and 

a divergence-angle changing unit changing an angle of 
divergence of a light beam output from at least one 
of the plurality of light Sources. 

24. An optical pickup device which focuses a light beam 
on a recording Surface of a corresponding one of two or 
more Storage media of different types and receives a return 
light from the recording Surface, the optical pickup device 
comprising: 

a plurality of light Sources respectively outputting light 
beams to the Storage media individually, and the 
respective light beams having different wavelengths, 

an optical System which leads the return light beam to a 
predetermined light-receiving location and includes an 
object lens and an optical element, the object lens 
focusing each light beam from the plurality of light 
Source on the recording Surface of a corresponding 
Storage medium, and the optical element converting 
each light beam directed toward the object lens into a 
parallel light beam; and 

a photodetector arranged at the light-receiving location 
and receiving the return light beam, 

wherein each light beam incident to the optical element 
has an angle of divergence that is inversely propor 
tional to a wavelength of the light beam. 

25. The optical pickup device according to claim 24 
wherein each light beam focused with the object lens has a 
rim intensity that is inversely proportional to a wavelength 
of the light beam, the rim intensity indicating a ratio of an 
intensity in a pupil edge of the object lens to a maximum 
intensity in an entrance pupil of the object lens. 

26. The optical pickup device according to claim 25 
wherein the rim intensity is above 10% and below 70%. 

27. The optical pickup device according to claim 24 
wherein each light beam output from the plurality of light 
Sources has an angle of divergence that is inversely propor 
tional to a wavelength of the light beam. 
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28. The optical pickup device according to claim 24 
wherein each light beam output from the plurality of light 
Sources is a divergent light having an intensity distribution 
in an elliptical croSS Section of an outgoing direction of the 
light beam having a maximum intensity, and each light beam 
has an angle of divergence in a plane including a minor axis 
of the elliptical croSS Section, the angle of divergence being 
inversely proportional to a wavelength of the light beam. 

29. The optical pickup device according to claim 24 
wherein the optical System comprises an adjustment optical 
element which adjusts an angle of divergence of a light beam 
output from at least one of the plurality of light Sources and 
directed toward the optical element. 

30. The optical pickup device according to claim 29 
wherein the adjustment optical element is provided to Select 
a Specific wavelength of the light beam with which the angle 
of divergence is adjusted. 

31. The optical pickup device according to claim 30 
wherein the plurality of light Sources includes a first light 
Source which outputs a first light beam with a first wave 
length and a Second light Source which outputs a Second 
light beam with a Second wavelength longer than the first 
wavelength. 

32. The optical pickup device according to claim 31 
wherein the adjustment optical element includes a first 
adjustment optical element and a Second adjustment optical 
element which are mutually laminated and unified. 

33. The optical pickup device according to claim 29 
wherein the adjustment optical element is provided to 
change the magnitude of adjustment of the angle of diver 
gence according to an applied Voltage. 

34. The optical pickup device according to claim 29 
wherein the optical System includes a branch optical element 
which branches the return light beam, and the adjustment 
optical element is arranged between the branch optical 
element and the optical element. 

35. An optical disk drive which performs recording, 
reproduction and erasing of information with a correspond 
ing one of two or more optical disks of different types, the 
optical disk drive including: an optical pickup device and a 
reproduction signal processing unit performing reproduction 
of information based on a Signal output by the optical pickup 
device, the optical pickup device focusing a light beam on 
a recording Surface of the corresponding optical disk and 
receiving a return light beam from the recording Surface, the 
optical pickup device comprising: 

a plurality of light Sources respectively outputting light 
beams to the Storage media individually, and the 
respective light beams having different wavelengths, 

an optical System which leads the return light beam to a 
predetermined light-receiving location and includes an 
object lens and an optical element, the object lens 
focusing each light beam from the plurality of light 
Source on the recording Surface of a corresponding 
Storage medium, and the optical element converting 
each light beam directed toward the object lens into a 
parallel light beam; and 

a photodetector arranged at the light-receiving location 
and receiving the return light beam, 

wherein each light beam incident to the optical element 
has an angle of divergence that is inversely propor 
tional to a wavelength of the light beam. 
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36. An optical pickup device which focuses a light beam 
on a recording Surface of a corresponding one of two or 
more Storage media of different types and receives a return 
light from the is recording Surface, the optical pickup device 
comprising: 

a plurality of light Sources respectively outputting light 
beams to the Storage media individually, and the 
respective light beams having different wavelengths, 

an optical System which leads the return light beam to a 
predetermined light-receiving location and includes an 
object lens and an optical element, the object lens 
focusing each light beam from the plurality of light 
Source on the recording Surface of a corresponding 
Storage medium, and the optical element changing an 
angle of divergence of a light beam output from at least 
one of the plurality of light Sources and directed toward 
the object lens, and 

a photodetector arranged at the light-receiving location 
and receiving the return light beam. 

37. The optical pickup device according to claim 36 
wherein each light beam focused with the object lens has a 
rim intensity that is inversely proportional to a wavelength 
of the light beam, the rim intensity indicating a ratio of an 
intensity in a pupil edge of the object lens to a maximum 
intensity in an entrance pupil of the object lens. 

38. The optical pickup device according to claim 37 
wherein the rim intensity is above 10% and below 70%. 

39. The optical pickup device according to claim 36 
wherein each light beam output from the plurality of light 
Sources has an angle of divergence that is inversely propor 
tional to a wavelength of the light beam. 

40. The optical pickup device according to claim 36 
wherein each light beam output from the plurality of light 
Sources is a divergent light having an intensity distribution 
in an elliptical croSS Section of an outgoing direction of the 
light beam having a maximum intensity, and each light beam 
has an angle of divergence in a plane including a minor axis 
of the elliptical croSS Section, the angle of divergence being 
inversely proportional to a wavelength of the light beam. 

41. The optical pickup device according to claim 36 
wherein the optical System comprises an adjustment optical 
element which adjusts an angle of divergence of a light beam 
output from at least one of the plurality of light Sources and 
directed toward the optical element. 

42. The optical pickup device according to claim 41 
wherein the adjustment optical element is provided to Select 
a Specific wavelength of the light beam with which the angle 
of divergence is adjusted. 

43. The optical pickup device according to claim 42 
wherein the plurality of light Sources includes a first light 
Source which outputs a first light beam with a first wave 
length and a Second light Source which outputs a Second 
light beam with a Second wavelength longer than the first 
wavelength. 

44. The optical pickup device according to claim 43 
wherein the adjustment optical element includes a first 
adjustment optical element and a Second adjustment optical 
element which are mutually laminated and unified. 

45. The optical pickup device according to claim 41 
wherein the adjustment optical element is provided to 
change the magnitude of adjustment of the angle of diver 
gence according to an applied Voltage. 

37 
Nov. 20, 2003 

46. The optical pickup device according to claim 41 
wherein the optical System includes a branch optical element 
which branches the return light beam, and the adjustment 
optical element is arranged between the branch optical 
element and the optical element. 

47. The optical pickup device according to claim 36 
wherein each light beam incident to the optical element has 
an angle of divergence that is inversely proportional to a 
wavelength of the light beam. 

48. A method of manufacture of an optical pickup device 
which has a plurality of light Sources including a first light 
Source and a Second light Source arranged in proximity, 
while leading each light beam which are outputs the angle of 
divergence of each light beam output from the first and the 
Second light Source from each light Source including the 
optical element adjusted, respectively to the recording Sur 
face of the corresponding optical disk, comprising the Steps 
of: 

acquiring information about an outgoing direction of each 
light beam which is output from the first and Second 
light Sources passes through the optical element, 
respectively; and 

compensating for the outgoing direction of each light 
beam by correcting a location of the optical element 
based on the acquired information about the outgoing 
direction. 

49. The method of manufacture according to claim 48 
further comprising the Step of arranging the optical element 
for converting the light beam into a parallel light beam in an 
optical path of the light beam through the optical element. 

50. The method of manufacture according to claim 48 
wherein the first light Source and the Second light Source are 
set in ON state to emit the light beams simultaneously in the 
acquisition Step. 

51. The method of manufacture according to claim 50 
wherein the light beam output from first light Source has an 
intensity different from an intensity of the light beam output 
from the Second light Source in the acquisition process. 

52. The method of manufacture according to claim 50 
further comprising the Step of arranging a first filter which 
converts the light beam output from the first light Source, or 
a second filter which converts the light beam output from the 
Second light Source. 

53. The method of manufacture according to claim 48 
wherein a photodetector which detects at the light-receiving 
location the light beam through the optical element is used 
in the acquisition Step. 

54. The method of manufacture according to claim 50 
wherein the light beam output from the first light Source is 
reflected by a branch optical element which reflects the light 
beam output from the Second light Source is arranged on the 
optical path of the light beam through the optical element. 

55. The method of manufacture according to claim 48 
wherein the first and the Second light Sources output each 
light beam one by one in the acquisition Step. 

56. The method of manufacture according to claim 48 
further comprising the Step of displaying the information 
about the outgoing direction acquired in the acquisition Step. 

57. The method of manufacture according to claim 48 
wherein the optical element is a meniscus lens. 
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