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(57) ABSTRACT 

An optical head is composed of a light source means (1) for 
generating a luminous ?ux (A), a polarization beam splitter 
(2), an object lens (11) opposed to an appropriate recording 
medium (12), and a poWer monitoring means (6) for moni 
toring the poWer of the luminous ?ux (A) output from the 
light source means The poWer monitoring means (6) is 
adapted to utilize a luminous ?ux (B) other than a luminous 
?ux (C) of the luminous ?ux (A) (the Whole amount of light) 
in order to monitor the poWer of the luminous ?ux (A) 
output from the light source means The luminous ?ux 
(C) is substantially used for reproducing predetermined 
information from the recording medium (12) or recording 
the predetermined information onto the recording medium 
(12). 
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OPTICAL HEAD AND METHOD FOR 
MONITORING LIGHT SOURCE OUTPUT IN 

OPTICAL HEAD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an optical head and 
a method for monitoring a light source output in the optical 
head and, more particularly, to a smaller optical head 
capable of ef?ciently monitoring a light beam output such as 
a laser beam output supplied by a predetermined light source 
means. 

[0003] 2. Description of the Related Art 

[0004] Hitherto, as shoWn in FIGS. 1 and 2, for example, 
an optical head has a structure Wherein a light beam emitted 
from a semiconductor laser 1, Which is an example of a light 
source means, passes through a polariZation beam splitter 2 
to be split into a light beam re?ected toWard a collimating 
lens 7 and a light beam transmitted toWard a poWer moni 
toring means 6 at a certain ratio of light amount before they 
are provided for use. 

[0005] Disposed in a matrix on the surface of the poWer 
monitoring means 6 are arbitrary photodetecting elements 
16 divided and de?ned in an appropriate number. The light 
beams that are re?ected by a re?ection surface 13 of the 
polariZation beam splitter 2 and used for recording or 
reproducing information are, for example, irradiated onto an 
appropriate recording medium 12 via the collimating lens 7 
retained by an appropriate lens holder 8, a quarter Wave 
length plate 9, a riser mirror 10, and an object lens 11. 

[0006] The light beam re?ected back from the recording 
medium 12 passes through the re?ection surface of the 
polariZation beam splitter 2 and enters a predetermined 
signal detection sensor 14 via a condensing lens 15. 

[0007] In the optical head having the structure described 
above, a luminous ?ux A representing the Whole amount of 
light emitted from the semiconductor laser 1 is not directed 
toWard the collimating lens 7. Instead, a part of the luminous 
?ux A is transmitted through the polariZation beam splitter 
2 and supplied to the poWer monitoring means 6. 

[0008] Hence, in a typical optical head, the receiving of 
light by the poWer monitoring means 6 for detecting the 
amount of light emitted from the semiconductor laser 1 
deteriorates the utiliZation efficiency of light beams in the 
optical head. 

[0009] In the optical head, the required poWer for applying 
semiconductor laser beams to the recording medium 12 is 
restricted, While the value of this poWer and the light beam 
utiliZation ef?ciency of the optical head determine the 
required emitting output of the semiconductor laser 1. 

[0010] Hence, the loWer the light beam utiliZation ef? 
ciency of an optical head is, the larger the optical output of 
the semiconductor laser 1 must be. This has been posing a 
problem of higher cost of components. 

[0011] Further, increasing the output of a short Wavelength 
semiconductor laser is limited, so that the required light 
output to the recording medium 12 cannot be obtained if the 
light beam utiliZation efficiency of the optical head is loW. 
This has been presenting a problem in that the performance 

Dec. 26, 2002 

of an apparatus incorporating the optical head cannot be 
improved or a satisfactory apparatus cannot be imple 
mented. 

[0012] Japanese Unexamined Patent Publication (JP-A) 
No. 212910/ 1997 has disclosed an example Wherein a light 
beam output from the same light source means is split into 
tWo light beams. The optical pickup described in the pub 
lication is con?gured so that one light beam of the split light 
beam is irradiated to a ?rst recording medium having a ?rst 
thickness, While the other light beam is irradiated to a second 
recording medium having a second thickness. The example 
discussed in the publication has not disclosed that the poWer 
levels of a part of the split light beam and a light beam 
emitted from the light source means are monitored. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, an object of the present invention is to 
provide an optical head capable of improving light beam 
utiliZation ef?ciency by using a simple con?guration. 

[0014] Another object of the present invention is to pro 
vide a method for monitoring a light source output in an 
optical head. The method permits monitoring an output state 
of a light beam emitted from a light source means Without 
deteriorating light utiliZation ef?ciency. 

[0015] To this end, an optical head according to one aspect 
of the present invention includes a light source means for 
generating a light beam, a polariZation beam splitter, an 
object lens opposed to a recording medium, and a poWer 
monitoring means for monitoring the poWer of the light 
beam emitted from the light source means. The poWer 
monitoring means is con?gured to monitor the poWer of the 
light beam emitted from the light source means by utiliZing 
a portion of the light beam other than a portion thereof 
substantially used for reproducing or recording predeter 
mined information from or onto the recording medium. 

[0016] In a method for monitoring a light source output in 
an optical head according to another aspect of the present 
invention, the optical head has a light source means for 
generating a light beam, a polariZation beam splitter, an 
object lens opposed to a recording medium, and a poWer 
monitoring means for monitoring the poWer of the light 
beam emitted from the light source means. The poWer 
monitoring means monitors the poWer of the light beam 
emitted from the light source means by making use of a 
portion of the light beam other than a portion thereof 
substantially used for reproducing or recording predeter 
mined information from or onto the recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a perspective vieW of a conventional 
optical head; 
[0018] FIG. 2 is an enlarged perspective vieW of an 
essential section of the conventional optical head; 

[0019] FIG. 3 is a perspective vieW of an optical head 
according to a ?rst embodiment of the present invention; 

[0020] FIG. 4A is an enlarged perspective vieW of an 
essential section of the optical head according to the ?rst 
embodiment of the present invention; 

[0021] FIG. 4B is an enlarged perspective vieW shoWing 
a half-Wave plate in the optical head of the ?rst embodiment 
of the present invention; 
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[0022] FIG. 5 is an enlarged perspective vieW of a shield 
ing plate applied to a poWer monitoring means in an optical 
head of a second embodiment of the present invention; 

[0023] FIG. 6 is a top plan vieW of a poWer monitoring 
means in an optical head of a third embodiment of the 
present invention; 

[0024] FIG. 7 is a top plan vieW of a poWer monitoring 
means in an optical head of a fourth embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] An optical head of the present invention that 
employs the con?guration described above is able to 
improve light utiliZation ef?ciency by irradiating a portion 
of light beam, Which used to be discarded Wastefully, to a 
poWer monitoring means so as to detect the amount of light 
emitted from a light source means employing, for example, 
a semiconductor laser. 

[0026] To be more speci?c, as illustrated in FIGS. 3, 4A, 
and 4B, a half-Wave plate 17 having an aperture 18 is 
provided on the side of a semiconductor laser 1 of a 
polariZation beam splitter 2. A light beam transmitted 
through the aperture 18 of the half-Wave plate 17 is re?ected 
by a re?ection surface 13 of the polariZation beam splitter 2, 
and enters a collimating lens 7 retained by a lens holder 8. 

[0027] A light beam passing through a portion other than 
the aperture 18 of the half-Wave plate 17 is turned 90 degrees 
in the direction of polariZation, transmitted through the 
re?ection surface 13 of the polariZation beam splitter 2, and 
received by a poWer monitoring means 6. By setting the 
diameter of the aperture 18 of the half-Wave plate 17 to a 
value obtained by the conversion based on the effective 
diameter of the collimating lens 7, only the amount of light, 
Which is not used due to eclipse, among the light emitted 
from the semiconductor laser 1 is alloWed to be received by 
the poWer monitoring means 6. This makes it possible to 
increase the percentage of light received by the poWer 
monitoring means 6 Without causing a decrease in the 
percentage of light incident upon an object lens 11. 

[0028] Referring noW to the accompany draWings, the 
embodiments of an optical head and a method for monitor 
ing the light source output in the optical head Will be 
described in detail. 

[0029] FIG. 3 is a block diagram shoWing the con?gura 
tion of a ?rst embodiment of the optical head of the present 
invention. The optical head shoWn in the ?gure is composed 
of a light source means 1 for generating a luminous ?uX A, 
a polariZation beam splitter 2, an object lens 11 opposed to 
an appropriate recording medium 12, and a poWer monitor 
ing means 6 for monitoring the poWer of the luminous ?uX 
A output from the light source means 1. The poWer moni 
toring means 6 utiliZes a luminous ?uX B other than a 
luminous ?uX C of the luminous ?uX A (the Whole amount 
of light) in order to monitor the poWer of the luminous ?uX 
A output from the light source means 1. The luminous ?uX 
C is substantially used for reproducing predetermined infor 
mation from a recording medium 12 or recording predeter 
mined information onto the recording medium 12. 

[0030] Preferably, the light source means 1 of the present 
invention is, for example, a semiconductor laser. Further, it 
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is desirable that the luminous ?uX B used for monitoring the 
poWer of the luminous ?uX A in the present invention is the 
luminous ?uX constituting the peripheral portion of the 
luminous ?uX A. 

[0031] Further, in a more speci?c con?guration according 
to the present invention, the poWer monitoring means 6 is 
preferably provided so that it is opposed to the light source 
means 1 via the polariZation beam splitter 2. 

[0032] In the foregoing embodiment, it is desirable to 
apply a half-Wave plate 17 to the surface of the polariZation 
beam splitter 2 that is opposed to the light source means 1. 
The half-Wave plate 17 has an aperture 18 for alloWing only 
the luminous ?uX, namely, the luminous ?uX C substantially 
used for reproducing or recording predetermined informa 
tion, to pass therethrough. 

[0033] In the embodiment of the present invention, the 
poWer monitoring means 6 has a photodetecting assembly 
19 divided into an appropriate number of segments. The 
photodetecting assembly 19 receives the annular luminous 
?uX B transmitted through the half-Wave plate 17, and 
outputs information regarding the output poWer of the light 
source means 1 on the basis of the amount of the received 
annular luminous ?uX B. 

[0034] A further detailed embodiment of the optical head 
shoWn in the foregoing embodiment of the present invention 
Will be described beloW. 

[0035] FIG. 3 shoWs an optical system of an optical head 
20 of the ?rst embodiment of the present invention. FIG. 4A 
is an enlarged vieW of a section that characteriZes the present 
invention, and a neighborhood of the section; and FIG. 4B 
is an enlarged vieW of an optical element of the present 
invention. 

[0036] Referring to FIG. 3, the half-Wave plate 17 is 
sticked on the polariZation beam splitter 2. A luminous ?uX 
emitted from the semiconductor laser 1 serving as the light 
source means enters the half-Wave plate 17 having the 
aperture 18 as shoWn in FIG. 4B, then is split into a 
luminous ?uX that is re?ected by a re?ection surface 13 of 
the polariZation beam splitter 2 and a luminous ?uX that is 
transmitted therethrough. 

[0037] As illustrated in FIG. 4A, the luminous ?uX B 
transmitted through the polariZation beam splitter 2 is 
received by the poWer monitoring means 6 and used for 
detecting the amount of light emitted from the semiconduc 
tor laser 1. 

[0038] On the other hand, the luminous ?uX re?ected at 
the polariZation beam splitter 2 enters a collimating lens 7. 
A part of the luminous ?uX that has a diameter larger than 
the effective diameter of the collimating lens 7 develops an 
eclipse and therefore does not enter the collimating lens 7. 

[0039] A majority of the luminous ?uX, hoWever, enters 
the collimating lens 7 to turn into a collimated beam. The 
collimated beam is then transmitted through a quarter Wave 
length plate 9, re?ected by a riser mirror 10, and focused 
onto a recording medium 12 through an object lens 11. 

[0040] The light beam re?ected by the recording medium 
12 traces back the same optical path, namely, the riser mirror 
10, the quarter Wavelength plate 9, the collimating lens 7, 
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and the polarization beam splitter 2 in that order. Thus the 
light beam is received by a signal detection sensor 14 that 
detects a signal therefrom. 

[0041] Preferably, the diameter of the aperture 18 of the 
half-Wave plate 17 is set such that it is larger than the 
diameter that causes an eclipse by the effective diameter of 
the collimating lens 7, Whereas it is smaller than the diam 
eter of the luminous ?uX A emitted from the semiconductor 
laser 1. 

[0042] Thus, a part of the light beam emitted from the 
semiconductor laser 1 is transmitted through the vitreous 
constituent of the half-Wave plate 17 and another part 
thereof is not transmitted therethrough. 

[0043] The half-Wave plate 17 is axially disposed so that 
the direction of polariZation of an incident light beam is 
rotated 90 degrees. 

[0044] The operation of the optical head of the present 
invention Will noW be described in detail. 

[0045] Referring to FIGS. 3 and 4A, the luminous ?uX C 
of the luminous ?uX Aemitted from the semiconductor laser 
1 is transmitted through the aperture 18 of the half-Wave 
plate 17, Whereas it is not transmitted through the vitreous 
constituent of the half-Wave plate 17. Nearly all the lumi 
nous ?uX C is re?ected by the re?ection surface 13 of the 
polariZation beam splitter 2, enters the collimating lens 7, 
reaches the recording medium 12 via the quarter Wavelength 
plate 9, the riser mirror 10, the object lens 11, and is used for 
reading or Writing information. 

[0046] The luminous ?uX B having a larger diameter than 
the aperture 18 of the half-Wave plate 17 (the luminous ?uX 
B is the portion that remains after eliminating the luminous 
?uX C from the luminous ?uX A) is rotated 90 degrees in the 
direction of polariZation as it passes through the vitreous 
constituent of the half-Wave plate 17. Nearly all the lumi 
nous ?uX B is transmitted through the re?ection surface 13 
of the polariZation beam splitter 2 and received by the poWer 
monitoring means 6. The received luminous ?uX is used to 
detect the poWer output from the semiconductor laser 1. 

[0047] The diameter of the luminous ?uX B is determined 
by the diameter of the aperture 18 of the half-Wave plate 17. 
Since the diameter of the aperture 18 is set to be larger than 
the diameter calculated based on the effective diameter of 
the collimating lens 7, the half-Wave plate 17 does not 
in?uence the optical characteristics or the utiliZation effi 
ciency of light beams from the collimating lens 7 and after. 

[0048] In other Words, of the luminous ?uX A, a luminous 
?uX other than the luminous ?uX B has a larger diameter 
than the effective diameter of the collimating lens 7, so that 
it incurs the eclipse because of the collimating lens 7, and is 
not used for reading from or Writing into the recording 
medium 11. Hence, only the light beams not used are 
received by the poWer monitoring means 6. 

[0049] A second embodiment of the poWer monitoring 
means 6 of the present invention may be, for eXample, the 
one shoWn in FIG. 5. In the second embodiment, a shielding 
plate 21 having the aperture 18 is applied to the surface of 
the polariZation beam splitter 2, the surface being opposed 
to the light source means 1. The aperture 18 alloWs only the 
luminous ?uX C to pass therethrough, the luminous ?uX C 
being substantially used for reproducing or recording pre 
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determined information. Also, a plurality of photodetecting 
elements 16 are disposed along the periphery of the aperture 
18 of the shielding plate 21. 

[0050] A third embodiment of the poWer monitoring 
means 6 may be con?gured, for eXample, as shoWn in FIG. 
6. In the third embodiment, a shielding plate 22 having the 
aperture 18 is applied to the surface of the polariZation beam 
splitter 2, the surface being opposed to the light source 
means 1. The aperture 18 alloWs only the luminous ?uX C to 
pass therethrough, the luminous ?uX C being substantially 
used for reproducing or recording predetermined informa 
tion. Also, a hologram 23, Which re?ects the luminous ?uX 
B of the luminous ?uX Ain a particular direction, is provided 
along the periphery of the aperture 18 of the shielding plate 
22, and the poWer monitoring means 6 is provided in a 
position toWard Which the luminous ?uX is re?ected by the 
hologram 23. 

[0051] A fourth embodiment of the poWer monitoring 
means 6 may be con?gured, for eXample, as shoWn in FIG. 
7. In the fourth embodiment, a re?ector 24 having the 
aperture 18 is abutted against the surface of the polariZation 
beam splitter 2 at a predetermined angle With respect to the 
surface of the polariZation beam splitter 2, the surface being 
opposed to the light source means 1. In this case, the 
aperture 18 alloWs only the luminous ?uX C to pass there 
through, the luminous ?uX C being substantially used for 
reproducing or recording predetermined information. Fur 
ther, the poWer monitoring means 6 may be provided in a 
position toWard Which the luminous ?uXes are re?ected by 
the re?ector 24. 

[0052] As it is obvious from the above description, 
according to the method for monitoring the output of a light 
source in an optical head of the present invention, in the 
optical head that includes a light source means for generat 
ing a light beam, a polariZation beam splitter, an object lens 
opposed to an appropriate recording medium, and a poWer 
monitoring means for monitoring the poWer of the light 
beam emitted from the light source means, the poWer 
monitoring means monitors the poWer of the light beam 
output from the light source means by utiliZing a portion of 
the light beam other than a portion thereof substantially used 
for reproducing or recording predetermined information 
from or onto the recording medium. 

[0053] In the method for monitoring the output of the light 
source in the optical head, it is desirable that the light source 
means is a semiconductor laser, and the light beam portion 
of the light beam, Which is used for monitoring the poWer of 
the light beam, is the one constituting the peripheral portion 
of the light beam. 

[0054] The optical head and the method for monitoring the 
output of a light source in the optical head designed as 
described above permit improved utiliZation e?iciency of 
the light of the optical head. This makes it possible to reduce 
the output of a semiconductor laser for attaining an optical 
output required for a recording medium, and also to achieve 
reduced cost of components. 

[0055] Moreover, the limitation in increasing the output of 
a short Wavelength semiconductor laser can be overcome by 
the improved light utiliZation e?iciency of the optical head, 
thus achieving increased poWer of the light irradiated to a 
recording medium. This enables improved performance of a 
system incorporating the optical head. 
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[0056] The advantages obtained by the present invention 
are primarily based on successful utilization of the light 
beams that have conventionally been not used. The success 
ful utiliZation of the light beams has been accomplished by 
separating the light beams that are not used due to the eclipse 
taking place because of the effective diameter of an optical 
element such as a collimating lens from the light beams 
primarily used in an optical system by means of a half-Wave 
plate having an aperture and a polariZation beam splitter. 

What is claimed is: 
1. An optical head comprising: 

a light source means for generating a light beam; 

an object lens opposed to a recording medium; and 

a poWer monitoring means for monitoring the poWer of 
said light beam emitted from said light source means; 

Wherein said poWer monitoring means is adapted to 
monitor said poWer of said light beam emitted from 
said light source means by utiliZing a portion of said 
light beam other than a portion thereof substantially 
used for reproducing or recording predetermined infor 
mation from or onto said recording medium. 

2. An optical head as claimed in claim 1, Wherein said 
light source means is a semiconductor laser. 

3. An optical head as claimed in claim 1, Wherein said 
light beam portion used for monitoring said poWer of said 
light beam is a light beam portion constituting a peripheral 
portion of said light beam. 

4. An optical head as claimed in claim 1, Wherein said 
poWer monitoring means is provided such that it is opposed 
to said light source means via said polariZation beam splitter. 

5. An optical head as claimed in claim 4, Wherein a 
half-Wave plate having an aperture, Which alloWs only said 
light beam portion substantially used for reproducing or 
recording predetermined information to be transmitted 
therethrough, is applied to a surface of said polariZation 
beam splitter, said surface being opposed to said light source 
means. 

6. An optical head as claimed in claim 5, Wherein: 

said poWer monitoring means has a photodetecting assem 
bly divided into segments; and 

said photodetecting assembly receives an annular light 
beam transmitted through said half-Wave plate and 
outputs information regarding the output poWer of said 
light source means on the basis of the amount of the 
received annular light beam. 

7. An optical head as claimed in claim 1, Wherein: 

a shielding plate having an aperture, Which alloWs only 
said light beam portion substantially used for repro 
ducing or recording predetermined information to be 
transmitted therethrough, is applied to a surface of said 
polariZation beam splitter, said surface being opposed 
to said light source means; and 
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a plurality of photodetecting elements are disposed along 
the periphery of said aperture of said shielding plate. 

8. An optical head as claimed in claim 1, Wherein: 

a shielding plate having an aperture, Which alloWs only 
said light beam portion substantially used for repro 
ducing or recording predetermined information to be 
transmitted therethrough, is applied to a surface of said 
polariZation beam splitter, said surface being opposed 
to said light source means; 

a hologram, Which re?ects a part of said light beam in a 
particular direction, is provided along the periphery of 
said aperture of said shielding plate; and 

said poWer monitoring means is provided in a position 
toWard Which said light beam is re?ected by said 
hologram. 

9. An optical head as claimed in claim 1, Wherein: 

a re?ector having an aperture, Which alloWs only said 
light beam portion substantially used for reproducing or 
recording predetermined information to be transmitted 
therethrough, is abutted against a surface of said polar 
iZation beam splitter at a predetermined angle With 
respect to a surface of said polariZation beam splitter, 
said surface being opposed to said light source means; 
and 

said poWer monitoring means is provided in a position 
toWard Which said light beam is re?ected by said 
re?ector. 

10. A method for monitoring a light source output in an 
optical head, Wherein: 

said optical head comprises a light source means for 
generating a light beam, a polariZation beam splitter, an 
object lens opposed to a recording medium, and poWer 
monitoring means for monitoring the poWer of said 
light beam emitted from said light source means; and 

said poWer monitoring means monitors said poWer of said 
light beam output from said light source means by 
utiliZing a portion of said light beam other than a 
portion thereof substantially used for reproducing or 
recording predetermined information from or onto said 
recording medium. 

11. A method for monitoring a light source output in an 
optical head as claimed in claim 10, Wherein said light 
source means is a semiconductor laser. 

12. A method for monitoring a light source output in an 
optical head as claimed in claim 10, Wherein said light beam 
portion used for monitoring said poWer of said light beam is 
a light beam portion constituting a peripheral portion of said 
light beam. 


