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TITLE OF THE INVENTION

Optical pickup
BACKGROUND OF THE INVENTION

The present invention relates to an optical pickup used in a
recording/reproducing apparatus using an opticdl disk.

In recent years, for miniaturization and cost reduction of

_‘optical disk apparatus, integration of the optical parts of
the optical pickups has developed, and hologram laser units
combining semiconductor lasers, receiving elements and optical
elements have become popular,

In the following, an optical pickup of a prior art is
explained referring to the drawings. Referring to Fig.4, a
conventional optical pickup comprises a hologram laser unit 21, a
diffraction grating 22 attached thereto, mirror 23, objective .
lens 24, and disk 25. The laser unit 21 is packaged in a
hexahedron having a pair of two opposing relatively large flat
main surfaces, and a laser light is emitted from one of the large |
flat surfaces to pass into the grating 22 where it is diffracted.
The package has, further, two pairs of opposing small side
surfaces. The surfaces of one of the two pairs are flat while
other two surfaces 28a and 28b are partially cylindrical. The
flat side surfaces are arranged generally parallel with the disk.
A light beam B with its two subbeams is reflected by the mirror

23, which is inclined 45,° to the disk 25 to be projected




‘explained referring to the drawings. Referring to Fig.4, a conventi onal
optical pickup conprises a hologramlaser unit 21, a diffraction grating 22
sattached thereto, mrror 23, objective lens 24, and disk 25. The l|aser unit
21 i s packaged in a hexahedron having ?.pair of two opposing relatively
large flat main surfaces, and a laser Tight is enmtted fromone of the

|l arge flat surfaces to pass into the grating 22 where it is diffracted. The
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the disk 25 as it rotates, while subbeams project on the disk
surface at incidence points 27a and 27b.

Referring to Fig.5, a plan viewof the apparatus shown in
Fig.4, the axis A of the light beam which proceeds from the

. hologram laser unit 21 to the mirror 23 becomes the tangent 29 at
the incident point. Usually, in order to make the trucking
sensitivity maximum the hologfam laser unit is rotated and
adjusted around the light beam axis A so as to have the @ between
the tangent 29 and the line 27c which connects the subbeams 27a
and 27b to be

@ = arcsin(P/2L)
where P is the truck pitch and L is the subbeam pitch.

However, the hologram laser unit 21 with the diffraction
grating 22 having its diffraction direction 30 parallel with the
sﬁort side 31 of the laser unit package as shown in Fig. 6 must be
rotated, as shown in Fig. 7, by angle ¢ from a plane parallel with
the disk to obtain the.angle 8, resulting in a shortcoming of
increase of the thickness of the optical pickup 33 by H
corresponding to the projection of the unit 21 from the base 32.

Against the shortcoming, a method was proposed to incline
previously the diffraction grating 22 from the package by an

angle as shown in Fig. 8. However, variation of the value of L or



"2 perpendicularly to the disk and focussed on the incidence point 27 on the
di sk by the objective lens 24. The incidence point 27 of the beam runs
=along a truck 26 on the disk 25 as it rotates, while subbeans project on
the di sk surface at incidence points g7a and 27b. Referring to Fig.5, a
pl an vi ewof the apparatus shown in Fig. 4, the axis A of the |ight beam

whi ch proceeds fromthe hologram |l aser unit 21 to the mrror 23 becones the

tangent 23 3l pdading"Gbos HhdIpatiridatlon Yot 'theObb factiTe  Tefses Gallk UK N9
the application of the idea difficult.

It is an object of the present invention to solve the above
difficulties of the prior art and to provide a thin optical
pickup.
SUMMARY OF THE INVENTION

To attain the above object, an optical pickup according to

. the present invention cmprises: a hologram laser unit in a

package of hexahedron having a pair of main surfaces and two
pairs of side surfaces, the two side surfaces of one of the pairs
being partially cylindrical; a diffraction grating attached to
one of the main surfaces and having its direction of diffraction
parallel with said two side surfaces which is partially
cylindrical; a base supporting the hologram laser unit rotatably
around the optical axis; a mirror fixed on the base and
reflecting the light beam from the laser unit into the direction
perpendicular to the disk surface, and an objective lens placed
between the mirror and disk surface; wherein the hologram and
the mirror are so fixed on the base that the angle between the
projection of the lighi beam axis on the disk surface and the
tangent to the truck-at the incident point of the axis of the
main beam may have a prescribed value,

Further, the pickup has its hologram unit and the mirror so
fixed on the base that the angle & between the projection of the

light beam axis on the disk surface and the tangent to the truck



"sensitivity maxi numthe hologram |l aser unit is rotated and adjusted around
the light beamaxis A so as to have the [err] between the tangent 29 and
.the line 27c which connects the subbeans 27a and 27b to be [err] =
arcsin(P/2L) where P is the truck pitgh and L is the subbeam pitch
However, the hologramlaser unit 21 with the diffraction grating 22 having
its diffraction direction 30 parallel with the short side 31 of the |aser

uni t package shown in Fj st he rot as shown in Fig. 7, by
angle a f Sep}%fgneﬂéra?’r’& °\%| ke taﬁ‘ésdi’@ka“f% obtain the angle 8,

resulting in a s rtcon1ngﬂgf gncrease of the thickness of the optical

pi ckup 33 by Hc regﬁsﬁﬂ %P the projection of the unit 21 fromthe base

32. where, P is the pitch of the truck and L is the subbeam pitch.
The optical pickup of the present invention comprising a
hologram laser unit with the light beam axis arranged parallel
with the disk surface to make it possible to incline the straight
line passing through the incidence points of the two subbeams from
. the truck on the disk by a prescribed angle by the adjustment
vithin a small range, to realize a thin optical pickup.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a perspective view of the optical system of an
optical pickup according to the present invention.
Fig. 2 shows a plan view of the same optical system.
Fig. 3 shows a side view of the same optical system.
Fig. 4 shows a perspective view of the optical syétem of an
optical pickup of prior art.
Fig.5 shows a plan view of the same optical systen.
Fig, 6 shows a front view of a holograﬁ laser unit of a
conventional technology.
Fig. 7 shows a side view of an optical pickup of a prior art.
Fig. 8 shows a front view of a hologram laser unit of a prior
art,
DETAILED DESCRIPTION OF THE INVENTION
Referring to Figures 1, 2 and 3, an optical pickup 13

embodying the present invention comprises a hologram laser unit 1



‘Agai nst the shortconing, a method was proposed to incline previously the
diffraction grating 22 fromthe package by an angle as shown in Fig.8.
‘However, variation of the value of L or 3 [err] depending upon the
speci fication of the objective | enses gade the application of the idea
difficult. It is an object of the present invention to solve the above

difficulties of the pricor art and-to provide a thin optical

pi ckup. SURMARY

OF THE INVENTICN

aving a lightemitting element and light receiving element therein
and a diffraction grating 2 for generating a subbeam for the
detection of the trucking.
The pickup further comprises a mirror 3 to reflect the light
beam B with the axis 10 from the hologram laser unit 1 in the
vertical direction, and an objective lens 4 to converge the light

beam B. The converged light beam B strikes a disk 5 to form a

.truck 6 thereon, consisting of a main beam and two subbeams, the

main beam 7 focuses on the disk 5 at point 7 and the two side
beans pass the disk 5 at points Ta and 7b, to define a straight
line Te. The truck 6 has a tangent 11 at the point 7. The
package of the hologram laser unit 1 is a hexahedron with a pair
of two main surfaces and two pairs of side surfaces. The light
is emitted from one of the main surfaces into the adjacent
diffraction grating 2; The surfaces of one of the two pairs are
flat, while the surfaces 9a and 9b parallel with the direction of
diffraction of the grating are partially cylindrical to be used
as adjusting guides when the optical pickup 13 is fixed on a base
12.

The axis 10 of the light beam of the hologram laser unit 1
going to the mirror 3 is parallel with the surface of the disk 5,
and, as shown in Fig.2 viewed from the upper side, the angle 6
formed by the projection 10a of the axis 10 and the tangent 11 of
the truck 6 is;

@ = arcsin(P/2L)



"To attain the above object, an optical pickup according to the present

I nvention caprises: a hologramlaser unit in a package of hexahedron havi ng
.a pair of main surfaces and two pairs of side surfaces, the two side
surfaces of one of the pairs being pagtially cylindrical; a diffraction
grating attached to one of the main surfaces and having its direction of
diffraction parallel wth said two side surfaces which is partially

cylindrical: a pase portjn oqr ser yni abl round
the opti caﬁheé'flg ﬁ}é.?,tap 1‘ Q%etd’hoﬁ“ He a§BL rpéltF’ecq{ E’ S?/'%ht beam
fromthe | asger unlt into the direction perpendicular to the di sk surface,

and an obﬁ¥5¥79e | ens placed between the mrror and disk surface; wher ei n

t he hologran1a % m,r.ro % so fixed n t he base hat 8 angl e between
t he he optica plc up constructed as above escr1 ,

light radiated by the hologram laser unit 1 parallel with the
surface of the disk 5 is diffracted by the diffraction grating 2,
reflected by the mirror 3 to the disk 5 and is converged by the
objective lens 4 to focus on the disk surface; and the straight

. line Tc passing through the incidence points Ta and Tb of the
subbeams and showing the direction of diffraction coincides with
the projection 10a of the axis 10 of the light beam from the
laser unit 1 to the mirror 3 on the disk surface, that is, the
line Tc has angle @ against the tangent 11 to make the trucking
detection sensibility maximum,

Thus, according to the present invention, the hologram laser
unit 1 can be held parallel with the surface of the disk 5 with
no projection from the base 12, although some small rotation the
package of the laser unit ] along the arcs 9a and 9b to adjust

against the variation of the parts.



projection of the light beamaxis on the disk surface and the tangent to
the truck at the incident point of the axis of the main beam nmay have a
prescri bed value. Further, the pickup has its hologramunit and the mrror
so fixed on the base that the angle [efr] between the projection of the

| i ght beam axis on the disk surface and the tangent to the truck 4 at
the incident point of the axis may be; [err] = arcsin(P/2L) where, P is the

pitch of t*ﬁzgli%cglgggk ig? t he subbeam pitch.

1. An optical pickup comprising:

a hologram laser unit in a package of hexahedron having a
pair of main surfaces and two pairs of side surfaces, the two
side surfaces of one of the pairs being partially cylindrical;

a diffraction grating attached to one of the main surfaces
and having its direction of diffraction parallel with said two
side surfaces which is partially cylindrical;

a base supporting said hologram laser unit rotatably
around its optical axis;

a mirror fized on said base and reflecting the iight beam
emitted from said hologram laser unit in the direction
perpendicular to the disk; and

an objective lens placed between said mirror and the disk;

wherein said hologram laser unit and said mirror are so
fixed on said base that the angle & between the projection of
the axis of the light beam which proceeds from said hologranm
laser unit t6 said mirror on.the disk surface and the tangent
to the truck at the incident point of the axis of the main beanm
may have a prescribed value,

2. An optical laser unit according to Claim 1, wherein the
angle 6 is; |

@ = arcsin(P/2L)

where, P is the truck pitch and L is. the subbeam pitch.




‘The optical pickup of the present invention conprising a hologram | aser

unit with the light beam axis arranged parallel wth the disk surface to
smake it possible to incline the straight |ine passing through the incidence
points of the two subbeans fromthe truck on the disk by a prescribed angle
by the adjustnment within a small rangg,7 to realize a thin optical pickup.
BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.1 shows a perspective view of the
optical systemof an optical pickup according to the present invention.
Fig.2 shows a plan view of the sane optical system Fig.3 shows a side view
of . the same optical system Fig.4 shows a perspective view of. the optical
system of an optical pickup of prior art.

F'ig. 1




Fig.5 shows a plan view of the sane optical system Fig,6 shows a front
view of a hologram |l aser unit of a conventional technology. Fig.7 shows a
.si de view of an optical pickup of a prior art. Fig.8 shows a front view of
a hologramlaser unit of a prior art. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Referring to Figures 1, 2 and 3, an og#’ cal pickup 13 enbodyi ng the present
i nvention conprises a hol ogram | aser It 1 5

Fig. 2




‘having a lightemtting elenment and |ight receiving elenment therein and a

diffraction grating 2 for generating a subbeamfor the detection of the

trucking. The pickup further conprises a mrror 3 to reflect the |ight beam

Bwth the axis 10 fromthe hologramlaser unit 1 in the vertica

direction, and an objective lens 4 to3gpnverge the Iight beam B. The
converged |ight beam B stri kes a di sk to forma truck 6 thereon
consisting of a nmain beam and two subbeans, the main beam 7 focuses on the
disk 5 at point 7 and the two side beans pass the disk 5 at points 7a and
7b, to defiM@ pgs@aight line 7c. The truck 6 has a tangent 11 at the point
7. The package ®f the hol.ogramlaser unit 1 is a hexahedron with a pair of
two main surfaces and two pairs of side surfaces. The |ight -
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is emtted fromone of the main surfaces into the adjacent diffraction
grating 2. The surfaces of one of the two pairs are flat, while the
surfaces 9a and 9b parallel with the direction of diffraction of the
grating are partially cylindrical to be used as adjusting gui des when the
optical pickup 13 is fixed on a base The axis 10 of the |ight beam of
the hologramlaser unit 1 going to themrror 3 is parallel with the
surface of the disk 5, and, as shown in Fig.2 viewed fromthe upper side,
the angle a_forned by the projection 10a of the axis 10 and the tangent 11

of the trucF¢9’,§[— [err] = arcsin(P/2L)
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‘6 where Pis the truck pitch and L is subbeam pitch of subbeans 7a and 7b.
In the optical pickup constructed as above described, the light radiated by
the hologramlaser unit 1 parallel with the surface of the disk 5 is
diffracted by the diffraction grating 2, reflected by the mrror 3 to the
disk 5 and is converged by the objectigyg Iens 4 to focus on the disk
surface; and the straight |line 7c passing through the incidence points 7a
and 7b of the subbeans and showi ng the direction of diffraction coincides
with the prokfctigﬁ 10a of the axis 10 of the light beamfromthe
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¢laser unit 1 to the mrror 3 on the disk surface, that is, the line 7c has
angle [err] against the tangent 11 to nake the trucking detection
-.sensibility maxi mum Thus, according to the present invention, the hol ogram
| aser unit 1 can be held parallel with the surface of the disk 5 with no
projection fromthe base 12, although me small rotation the package of
the laser unit 1 along the arcs 9a ang?gb to adj ust against the variation
of the parts. 7 That is clained is;

Fig.6
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1. An optical pickup conprising: a hologramlaser unit in a package of
hexahedron having a pair of main surfaces and two pairs of side surfaces,
the two side surfaces of one of the pairs being partially cylindrical; a
diffraction grating attached to one of the main surfaces and having its
direction of diffraction parall el mﬁt?ﬁﬁaid two side surfaces which is
partially cylindrical; a base supporti’ig said hologram | aser unit rotatably
around its optical axis; a mrror fixed on said base and reflecting the

i ght beamemtted fromsaid hologramlaser unit in the direction
perpendicularIﬁo tQ; di sk; and ar objective | ens placed between said mrror
and t he di sk; '8'
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= wherein said hologramlaser unit and said mrror are SQ fi xed on said base

that the angle [err] between the projection of the axis of the |ight beam
whi ch proceeds from said hologramlaser unit to said mrror on the disk
surface and the tangent to the truck at the incident point of the axis of
the main beam may have a prescribed val ue. 2. An optical |aser unit
according to Claiml, wherein the angle [err] is; [err] = arcsin(P/2L)
where, Pis the truck pitch and L is the subbeam pitch.

ABSTRACT OF THE DISCLOSURE

TITLE OF INVENTION: OPTICAL PICKUP

To provide an optical pickup of thin form, an optical pickup
comprises: a hologram laser unit in a package of hexahedron-
having a pair of main surfaces and two pairs of side surfaces,

. the two side surfaces of one of the pairs being partially
cylindrical; a diffraction grating attached to one of the main
surfaces and having its direction of diffraction parallel with
said tvo side surfaces which is partially cylindrical; a base to
support the unit 1 rotatable around the axis 10 of the light beanm
from the unit; a mirror 3 to reflect the beam to the disk 5; and
an objective lens 4 placed between the mirror 3 and the disk 5 to
focus the beam on the surface of the disk, wherein the projection
10a of the axis 10 of the beam onto the disk surface and the
tangent 11 of the truck 6 on the disk at the incidence point of

the axis.




