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TITLE OF THE INVENTION 2w e .
OPTICAL PICKUP AND OPTICAL RECORDING AND REPRODUCTION APPARATUS

BACKGROUND OF THE INVENTION

1. Field of Utilization in Industry

The preSent invention relateé to an optical pickup

"which emits a laser beam to a disk-~like or sheet-like optical

recording medium for recording and/or reproduction of data
signals with respect to the recording medium and to an optical
recording and repfoduction apparatus using that optical pickup.
2. Description of the Related Art

In Fecént‘y%grs, optical pickups have béén configured
as shown in Figs. 1 ;né 2. In.the optical pickup 40 shown in Fig.
1, a bi-axial driving unit 46; that is, a lens driving unit of
an object lens 43, a laser emittihg unit 47 emitting a’ laser
beam, and an opti?al signal detection unit 45 comprised by for
exaﬁpie a ﬁhotodiode are fixed'fon 'a base unit 41 having
mechanical strength such as for examﬁle a zinc die casting,
aluminum die c#séing, metal pl#te, plastic haterial, etc. The
bi-axial driving unit 46, the laser emitting unit 47, and the
optical signal detection unit 45 are connected to a éervo c;rcuit

and an RF signal processing unit via connection~-use board members

48 an& 49 comprised by a glass epoxy board, papér phenol board,

or the like. Here,.the bi—axial driving unit 46 is protected by

being covered by a bi-axial cover 42. Also, this optical pickup
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40 is provided with a feed guide 44. Thistptical pickup 40 moves
the object lens 43 in the X- and Z-axial directions and emiés the
laser beam on the data signal recording po}tion on the disk-1like
optical recording medium.

Also, in the opfical pickup 50 shown in Fig. 2, the bi-axial
driving unit driving the object lens 53 which is proteqted.by
having-its upper surface éovered b§ the Bi—axial cover 52'and the
light receiving and emitting unit 54 are placéd'and'affixed on
a base portion 51 similar to the base portion 41. Further, the
bi-axial driving unit and the light geceiving and emitting unit
54 are connected to the servo circuit, the RF signal processing

unit, etc. via the connection-use board members 55 and 56 similar

to the above connection—use board members 48 and 49. Here, the

laser receiving and emitting'unit 54 is constituted by packaging

a laser emitting unit emitting the laser beam and an optical

‘signal detection unit.

In the optical pickups 40 and 50 shown in Figsl 1 and
2, the connection-use bo#rd'members 48, 49, 55, and 56 are
needed, so the number of parts becomes large.

Furtﬁer, these connection~use board memﬁers 48, 49, 55,

and 56 must be adhered or screwed to the base portioﬁs 41 and _

alie

- 51 by an adhesive or binder for ﬁlacement, so the reduction of

the number of assembly steps at the time of the manufacture is

-prevénted.

Further, in the optical pickups 40 and 50; parts such
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as the bi—axial driving unit, laser receiving and emitting unit,
etc. are individually packaged,_so the reduction of size and
reduction of thickness.are difficult. . ’
Also, in the optical pickup 50 shown in Fig. 2, a step

of once bonding and connecting the laser receiving and emitting

-unit 54 to the package terminals at the time of the packaging’and

then further mounting the.same on the base portion 51 becomes
necessary, so the work involved is doubled and the connection
cost; become high.

Further, when the}e are different requests,ffom the

users concerning these optical pickups 40 and 50, a variety of

products satisfying the user requests .must be manufactured which

also increases the costs. Further, after a largé amount of
optical pickups are completed, there are often design changes
made in for example an optical disk player or some slight changes

become necessary in shape for convenience of attachment position

‘etc. In such cases, there is a possibility that the large number

of optical pickups 40 and 50 manufactured Qill become all wasted.

OBJECT AND SUMMARY OF THE . INVENTION

The presenﬁ invention was made in consideration with the
. ’ E AR
above actual circumstances and has as an object thereof is to
provide an optical pickup which makes the connection-use board

members unnecessary, achieves a reduction of the number of parts

and number of assembly steps, and, at the same time, eliminates
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the trouble in mounting of parts and suppresses the connection
cost; enableé a reduction of sizg and reduction of thickness, and
can flexibly cope with specifications and requests of many users
while maintaining low costs.

According to the present invention, there is provided an
optical pickup provided with a light receiving and emittiqg dnit
comprised of a wiring board formed with a wiring pattern on which
is provided a light emitting unit ana an optical signal detection

unit electrically connected to the wiring pattern on the wiring

board and also an object lens driving means on the wiring board.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the outer appearance of a
conventional optical pickup.

Fig. 2 is a perspective view of the outer appearance of the
conventional optical pickup in which the laser receiving and
emitting unit is packaged. |

Fig. 83 is a disassemb;ed perépective view of an embodiment
of an.optical pickup according to the present invention.

Fig. 4 is a plan view of.the embodiment.

Fig; 5 is a side view of the embodiment..

Fig. 6 is an enlarged view‘:;'a laser receiving and emifting'
unit used in the above embodiment.

Fig. 7 is a view showing a back surface of a protection

cover used in the above embodiment.
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Fig. 8 is a disassembled perspective view of a bi-axial
device 'used in the embodiment.

Fig. 9 is a perspective view of an outer appearance of an
attachment member of ﬂhe embodiment . |

Fig. 10 is a viéw for explaining the manufacture of a large
number of wiring boards used in the embodiment. _ ‘

Fig. 11 1is a disassembled perspective view of another
embodiment of the optical pickup according to the present
invention.

Fig. 12 is a view of the other embodiment from the bacg side

of the wiring board.

¢

DETAILED DESCRIPTIOﬁ OF THE PREFERRED EMBODIMENTS.

Below, an explanation will be made of an embodiment of an
opticél pickup according to the present invention by referring
to the drawings. This embodiment relates to an obtipal pickup
which emits a laser beam fo a disk—-like opfical recording medium
to perform the recording and/or reproduction of data signals with
respect to the recording medium.

As shown in fig. 3 through Fig. 5, this optical pickup 1 is
comprised of a wiring board 2 formed with tbe wiring pattern for
connection and, placed and afff;;a on the same, a laser receiving
and emitting uﬁit 3 comprising a laser emitting uniﬁ and an
optical signal detection unit and a bi-axial actuator 6 fﬁf

driving the object lens in an optical axis direction and tracking
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direction eleétrically connected to the wiring pattern.

The wiring board 2 is made of a copper—clad laminate and has
a high mechanical strength and a high heat radiating property.
This.wiring board 2 has mountedion it a laser receiving and
em;tting unit 3 by a silver péste at a position 2 g, so the
radiation of heat at the time of the laser emission is'gFedﬁly
improved. The laser recei§ing and emitfing unit 3 is protected
by a protective cover 4. The laser beam output-from the light
emitting unit of the laser feceiving'.and emitting unit 3
protected by the protective cover 4 is reflected at a build-up
mirror-5‘disposed at the position 2h as will be explained later
and built up. Then, ?h% laser beam strikes the object lens of the
bi—axial device 6 in.wﬂich the connection terminals Ga,.Sb, 6c
and 6d are conhected at the positions 2a, 2b, 2c¢, and 2d, which
ére parts'of the wiring pattern, by silver pasté.lAt the same
time, part are conﬁected to the positions 2i and 2j. Further,
this wiring board 2 has electrically connected to a fixea
terminal an extefnally connecting qonnector 7 for electrically
connecting the laser receiving and emitting unit 3 and the bi-
axial actﬁator 6 to a not illustrated servo circuit and RF signal
processing unit so that it is placed at the position 2f. Further,
the wiring board 2 has the mounf?ﬁg pdrtions 2e and 2k fo;méd on
it. | |

The laser receiviﬂg and emitting unit 3 comprises, as shown

in Fig. 6, a laser chip 10 placed on a semiconductor device 11
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provided in the optical light.receiving unit, an optical prism
12, and an optical signal detection unit 14 provided withlsignal
receiving units 1l4a .and 14b such as photodiodes. The laser beam
emitted from the laser chip 10 is reflected at the reflection
plane 12R of £he optical prism 12 and then bent by a bending
mirror 4a of the protective cover 4 mentioned later; reachgs‘the
build—-up mirror 5, is built up by the build—up mirror 5,_and
reaches the objecf lens. The reflected l;ght from the not
illustrated optical recording medium passes through the
reflection plane 12R due to the difference of the direction of
polarization and reaches the optical signal detection unit 13.
The protective cover, 4 covering and protecting this- laser
receiving and emittiﬁg unit 3 is formed with a shape of the back
side of the hous;ng as shown in Fig. 7. Namely, the protectivé
cover 4 accommodates the laser receiving and emitting unit 8 in
the accommogating portion and bends the laser beam which 1is
emitted from the laser chip 10 and reflected at the.réf}ection
plahe 12R of the optical prism.lz by the bénding mirror 4a
proyided on the back side of the protection cover 4.

The bi-axial device 6 comprises, as shown in Fig. 8, a lens
holder 21, a coil bobbin 26, a plurality of elastic supporting_
members 121, 122,.123, and 1247&2tc. In the lens holder 21, an
object lens 20 is attached to an opening 2le formed one end
serving as the free end.and, at the same time, an opening 21c¢ for

attaching the coil bobbin 26 thereto is formed on the other end.
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The lens ﬁolder 21 is constituﬁed by an upper holder portion 21a
and a lower.holder portion 21b formed by a plastic material. A
recess portion 21d is forméd in one part of one surface of the
opening portion 21c of the lens holder 21. In this recess portion
21d, terminals 25a and 25b etc. such as a plurgiity of elastic
suppofting members 121, 122, 123, and 124, etc. are projected ‘and
electrically connected to the terminals of the coil bobbin 26 by
solder. The oﬁjeét lens ZOIis a lens which is made of glass or
a plastic having a 'light transmission property and has two
aspherical surfaces. The coil bobbin 26 is formed by a plastic
or the like as a square column having a square throughhqle 26¢c
at the center and is éf.a size eﬁabling it to be inserted into
the opening 21c of the lens holder 21. At the ;ame time, it hgs
individual,flaﬁges formed at the upper and lower ends thereof.
A focusing coil 26a is wound around the ogter c;rcumfereﬁce of

the coil bobbin 26 along the optical axis direction of the object
lens 20. A pair of coil ﬁortibns constitﬁting the tracking coil
26b are formed so that they become Substantially square in planar,
shape. A pair of éoil portions conétituting the tracking coil 26b.
are provided on one surface of the focusing coil 26a. These coil
portions are continuously wéund by usihg one lead wire. On tﬁe
su:face of the opposife side ofyiﬁe coil bobbin 26 proyided with
the tr#cking coil 26b, a plurality of pin—like terminals are
provided. The starting.aﬁd ending ends of the focusing coil 26a

and the tracking coil 26b are wound around these. These plurality
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of terminals engage with the terminals 25a, 25b, etc. such as the
plurality of elastic supporting members 121,.122, 123, 124, etc.
when the coil bobbin 26 is attached to the lens holder 21 and
electrically connected by soldéring. Note that, tﬁg upper portion
of the coil bobbin 26 is covered by the cover 26d. Each of the
plurality of elastic supporting members 121,'122,'123, 124, gtc.
is formed as a thin sheet by a material h;ving resiliency and
électric ‘conductivity. In these plurality of elastic subporting
membens'IZI, 122, 123, 124, etc., ends 121b, 122b, 123b, 124b
(not illustrated), etc. are attached to the lens holder 21. At
thg same time, the other ends 121a, 122a, 123&, 124a, etc. are
attached to the f{xipg members. These plurality of elastic
supporﬁing members £21, 122, 123, 124, etc..a;é formed with a
.small width,‘so they can be disélaced in two directions of the
focusing directiop (Z-axis direction) and the tracking diréection
(X—axis directiod) shown in_Eig. 8. Namely, these plurality of
elastic éupporting members 121, 122, 123, 124, etc. suppqrt.the
lens holdef 21 .so as to be able to move in the focusing
direction, which is a direction parallel to the optical axis of
the object lens 20, and the tracking direction, which is the
planar direction orthogonal to the optical axis of the ébject
lens 20. From £he back side'ofmﬁﬂe fixing membef are projected
.connection terminals 6a, 6b,'6c, and 6d connected to the other
ends 1l21a, 122a,'123a; 124a, etc. of a plurality of elastic

suppo:ting members 121, 122, 123, 124, etc. These act as the
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terminals for supplying the focus Ariving signal and the tracking
driving signal from a not illustrated servo _circuitm These
connection terminals 6a, 6?,-6c, and 6d are connected to the
positiéns Za, 2b, 2c¢, and 2d, which are part.of the wiring
pattern of the wiring board 2, by silver paste as mentioned
above. The focusing coil 26a and tracking coil 26b of the coil
bobbin 26_are inserted into a gap haviﬁg a predetermined size
between_a yoke portion 27a and a permanent magnet 28. Here, the
permanent magnet 28 is attached to the yoke portion 27b which
forms a pair with the yoke portion 27a.

As mentioﬁed above, the laser receiving and emitting unit
3 and the bi-axial ﬁcguator 6 connect the COnnecﬁion terminals
on the wiring patterﬁ which is provided in advance on the wiring
board 2 by 'silver paste or the like, so are eleétrically
connected to the not illustrated servo cirquit and RF signal.
_.processing gnit via the connector 7. For this reason, the
material of the connection board which had been conventionally
used becomes unnecessary, so the number of parts and number of
assembly steps at the time of the manufactufe.can be reducéd.
Fdrther, the reduction of size and reduction of thickness also
become possible. )

The laser chip 10, which iém?ﬁe laser emitting unit, and the
.optical signal detection uniﬁ 13 are assembled and mounted oh
parallel surfaces on tﬁe wiring board 2 formed with the wiring

pattern, so a high precision of assembly becomes possible.
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'Further, the externally connecting connector 7, laser
'eaitting unit 10, and optical signal detection unit 13 can be
assembled and mounted on one plane or substantially.parallel
planes, so the reduction of size, reduction of thickness, and
lowering of cost become possible.

Also, the optical pickup assembled as shown in Figs. 4 ‘and
5 is accommodated in a member 29 for attachment to the body of
the optical disk recording and reproduction apparatus as shown
in Fig. é via attachmént portions-Ze_and 2k of the wiring board
2. This attachment member 29 comprises 4 cover portion 28a for
- the bi—-axial actuator,’a rack and gear portion éQb for feeding
the optical pickup,,gng a guide shaf£ 29c for receiving a guide
shaft (not illustratéd) for feeding the optical pickup. For this
feason, where there differing requests for the shape of the
attachment spade from users or where a design change occurs iq
for éxample_an optical disk player after a large.amount of
optical pickups'are completed and the shape must be slightly
chénged for convenience of the attachment position, efc.,.it is
sufficient to change just the attachment member 29 and so the
productivity of the optical pickup is greatly enhanqed. Further;
it becomes possible td use the samé pickup for many optical disk
players, so the productivity and cost of the optical disk piayer
per se are also-enhanced.

Furthé:, by mounting the iaser emitting unit 10, for whieh

a heat radiating property is required, on the wiring pattern on
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the wiring board 2, which is comprised of a metallic copper-clad
}aminate, the heat radiating pnopérty is great;y'improved, the
service life can be prolonged and, at the same timg, the
reliability can beiimproved. Note that, here, other than a

copﬁer—clad laminate, it is also possible to constitute‘the
wiring board 2 by a plate_of metal such as aiuminum,;ifon,
silicon steel, etc., a glass epoxy sheet, or the' like or
ponstitute the same by a ceramic. Particulafly, where-it is
constituted by metal, the pattefn width can be more finely
designed than with the usual glass epoxy sheet, and the heat
radiating characteristic can be improved.

Further, simulgaqgous manufacturing of a plurality of wiring
boards 2 becomes pos;ible as shown in Fig. 10, so a reduction Qf
cost can be achieved.

Note that,‘ the optical pickup according to the wpresent
invention ig not limited to the above embodiment. The optical
pickup 30 as shown in Figs. 11 and 12 can also bg adopted. This
optical pickup 30-aiso comprises a wiring board 31 formed with
a wiring patterh'for connection on which'are provided a laser
receiving.and emitting unit-32 provided with a laser emitting
unit and optical signal detection unit and a bi-axial actﬁator
-34 which serves as.the dr}vingmt;it of the object lens.

The wiring board 31 is made a copper—ciﬁd laminate similar
to the wiring board 2'of the optical pickup 1, has mechanical

strength, and has also a heat radiating pfoperty.
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The laser receiving.and emitting unit 32 is similar in
configuratioh to the iaser feceiving and emifting unit 3.
Further,. the bi—axial actuator 34 is.similar in configuration to
the bi—axial actuator 6.

The major differenae of this optical pickup 30 from the
optical pickup 1 resides in £he point that an'opening 31h’is
provided in the_wiping board- 31 with the aim of a further
reduction of thickness. Namely, the-bi—axial actuator 34 is
arranged at a position 31i while connecting the connection
termina}s 34#, 34b, 34c, and 34d to the positions 31a, 31b, 3l1c,
and 31d by silver paste so as to bury the body and is protected
.py the base yoke 36 so ,as to affix the magnet 35 for the bi—axial
actuétor. | ‘ . '

The laser receiving and emitting unit 32 is protected by the
protective cover -33. The laser beam output from the "light
emitting un-_it of the 1laser receiving and emitting unit 32
proiected by the pfotective cover 33 is bent by the bending
mirror 33b of the protective cover 33, reaches.the build—up
mirror 33c, is built up by the building mirror.portion 33c and
made incident upon the object lens 38 of the bi-axial actuator
34. Ihe reflected light from the not illustrated optical disk is
guided to tﬁe photodiode of fﬁ:hlight receiving unit. At the
position 31f of the wiring board 31, an externally connecting
connector 37 for wlectfically COnnegting the laser receiving and

emitting unit 32 and the bi-axial actuator 34 to a not
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illustrated servo circuit and RF signal processing uhit .is
disposed.

Accofdingly, this optical pickup 30 not only has the effects
provided by the above optical pickﬁp 1, but'also achieves a
further rgductiOn of thickness. Note that, in the present
embodiment, silver paste was used for the connection qf the
connection terminals 6a, 6b, 6¢, and éd and 34a, 34b,'34c, and
34d, but connection of them using solder or the like .is also
possible.

As described above, according to the optical pickup of the
present invention, the ‘laser receiving and emitting unit is
‘directly arranged, agtqched, and fixed on the wiring board formed
with the wiring pattérn so.thdt it is electrically connected to
the Qiring pattern. At the same time, the laser driving unit is
piaced, attached, and fixed. Therefore, the ﬁse of the material
of the connection board is limited %6 the minimum level, a
reduction of the number of parts and number of assembly steps is
achieved And{ at the same time, the conrnection costs  are
suppfesséd by_eliminating the work of attachment of parts, the
reduction of size and reduction of thickness become possible, an&
it becomes possible to flexibly cope with the specifications and

ali.. -
requests of many different users while maintaining the costs low.
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What is cla{med is:

1. Aﬂ optical pickup comprising:

a wiring bogrd on which a wiring pattern is formed; -

a light receiving and emitting unit provided with a
1igh£ emiéting_ unit and an optical signal detectién unit
electrically connected: to-the wiring pattern on said ‘wifing
board; and |

an object lens driving means arranged on said wiring
‘board.
. 2. An optical pickup according to claim 1, wherein said
light receiving and emitting unit and object lens driving means
arranged on said wifjgg board are accommodated in an attachment
member broVided withja pickup cover, which attachment member is -
provided a rack fop feeding the pickup and a bearing for
receiving a feed gﬁide shaft.

3. An opticai pickup according to c¢laim 1, wherein an
opening.is provided in said wiring board, and one part of the
objéct lens driving means is arranged in this opening.

4. An optical piékup.according to claim 1, wherein said
wiriﬁg board is constituted by a meﬁal plate.

5. An optical pickup according to claim 1, wherein said
Iight receiving and emitting unf:“bomprises a light emitting unit
constituted by a semiconductor laser device, an optical prism

having a reflection plane, and an optical signal detection unit

constituted by a photodiode.

* [ L M S *
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6. An optical pickup according to claim 1, wherein said
light receiving and emitting unit is covered by a protective
cover member provided with a bending mirror on the back surface
" thereof except at leas£ in the direction of laser emissiqn.

7. ‘An optical pickup adcording to claim 1, wherein said
optical pickup is provided with a bending-hirror directing the
laser beam irradiated from said light receiving and emitting unit
to the object lens.

8. An optical pickup according to claim 1, wherein said
object lens driving means is electrically connected to the w;ring
battern on thé wiring board.

9. An optica{‘gickﬁp'according to claim 8, wherein said
object lens dr%ving méans supports'the object lens by a plurality
of ‘'elastic Suppopting mémbgrs having electric ¢onductivity and,
at the same time, a coil portion is pfovided in the object lens
holder; said object lens driving means constituted so that the
electric pow;r is supplied to the coil by said elastic supporting
members electrically connected to said wiring pattern.

10. An opticﬁi pickup comprising:

a wiring board on which # wiring pattern is formed and
constituted by a met#l pPlate;

a light receiving angeémitting unit proQided with a
light emitting unit- ana- an optical signal- detection -Qnit
electrically connected' to the wiring pattern on said wiring

board; and

[

- T\!I\II} I
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an object lens driving means arranged so as to be
eleétrically.connected to the wiring pattern on said wiring
board; | .
said light receiving and eﬁitting unit'and'said object
lens driving means being arranged on the same plane of said
wiring boerd.. . . ) _ ‘
11. An optical pickup according to ciaim 10, wherein said
light receiving and emitting unit and object lens dr1v1ng means'
are accommodated in an attachment member prov1ded with a pickup
cover, wh1ch axtachment member is prov1ded with a rack for
feeding'the pickup and a bearing for receiving the feed guide

shaft.

4

4

12. An optical piekdp accofding to claim 10, wherein said
light receiving and emitting unit comprises a light emitting unit
constituted by a semiconduetor laser deVice, optical prism having
a reflection surface, and the optical signal detection unit
eonstituted by the photodiode.

13. An optical ﬁickup according to claim 10, wherein said
light receiving and emlttlng unit is covered by ‘a protective
cover member provided with a bendlng mirror on the back surface
thereof except at least a d1rect1on of laser emission.

14. An optical pickup acé:;d1ng to claim 10, wherein said
object lens driving means supports the object lens by a plurality

of elastlc supporting members hav1ng electric conductivity and,

at the same time, a coil portion is provided in the dbject lens

L) G
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. holder; said object lens drivihg means is constituted so that the
electric power is suppliea to the coil by said elastic supporting
members electrically connected to said wiring pattern.
15. An optical recording and reproduction apparatus

comprising: |

a wiring boa%d on which the wiring patterﬁ is fprm@d;

a liéht réceiving.and emitting unit provided with a
light emitting unit and optical signal detection unit
electrically connected to the wiring pattern on said Wiring
board;

an optical pickup provided with an objeét lens driving
.means electrically-cgngected to the wiring patfern on said wiring
‘board; and | . i
| an optical pickuﬁ suppbrting.member providing a pickup
cover accommodating said light receiving and emitting unit and
object'lens driving means arranged on the wiring board of said
optical pick;p therein and, at the same time, ﬁroVided with the
rack for feeding the optical pickup and the bearing receiving the-
feed guide shaft fof guiding tﬁe feeding of the optical pickup.

16. An optical pickup according to claim 15, wherein said

light receiving and emitting unit comprises a light emitting unit
constituted by a semiconducto;mTéser device, an.bptical prism
having # reflection surface, and an optical signal detection unit’
constituted by a photo&iode. |

17. An optical pickup according to claim 15, wherein said

LU
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li.ght_ receiving and emitting unit is cévered by a protective
cover member lprovided with a bending mirror on the back surfa.ce-
thereof except at least a direction of laser emission.

18. An optical.pickup according to claim 15, wherein said
object lens driving means supports the object lens by a plurality
of elastic supporting members having electric 'conductivity. ahd,
at the same ti'me,'a coil.po-rtion is provided in the object lens
holder; said object lens driving means béing c.onstituted so that
the electric power is sup.plied to the .coil by said elastic

supporting members eleétrically connected to said wiring pattern.
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