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TITLE OF THE | NVENTION CPTI CAL PI CKUP AND OPTI CAL RECORDI NG AN OS €ory

REPRODUCT]

ON APPARATUS BACKGROUND OF THE | NVENTI ON 1. Rﬁ@g@tq,q
Uilization in Industry : The present invention relates to an
optical pickup which emits a |aser beamto a disk-like or sheet-1like

optical.. recordi ng nedium for recording hnd/or reproduction of data

SREC 0 rdi ng nedlun1and to-an optical recording
and reprodflj‘gT EBE Stk Tk t hat optlcal ~pi ckup. 2. Description.

signal's w

of the Re

@P?@JCAUPICKUP AND OBTICACHHCOBANG ARBt REBROPICKLS AWk AARRN

configured as shown in Figs. 1 and 2. In'the optical pickup 40 shown in
Fig. 1, a bi-axial driving unit 46, that is, a lens driving unit of

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 reproduction 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 photodiode 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 and 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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an object lens 43, a |aser erﬁtti ng unit 47 emitting a laser beam and an
optical signal detection unit 45 conprised by for exanple a photodiode
are fixed on a base wunit 41 having nechanical strength such as for
exanple .a zinc die casting, alumnumdie casting, netal plate, plastic
material, etc. The bi-axial driving ungt 46, the laser emtting unit 47,
and the optical signal detection unit 45 are connected to a servo circuit
“and an RF 40 gsabrprédedsy hth unifieedi guédnrett TorisusBtbal P HERAD ™2¥eand
19, oL SeL, B A ST SR ROAL T ARST Bk, ReRL ks o i By
Do T oPuRF e an b S Lk MR o5 posh o a0, S e
obj ect lengy @il fd& idNtheaidd.al directions and enits the
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 cgpqgction—use board members 55 anq 586 similqr
_to the above connectgon—use board members 48 and 49. Here, the
laser reéeiving 5nd eﬁitting'unit 54 is constituted b& packaging
a laser emitting unit emitting the laser beam aﬁd 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 _
- 51 by an adhesive or binder fd?uglacement,.so the.rgduqtion of
the number of assembly steps at the time of thé'maﬁufacture is

-prevénted.

Further, in the optical pickups 40 and 50; parts such
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| aser beam on the data signal recording portion on the disk-like optical
‘recordi ng nmedi um . Al'so, in the optical pickup 50 showmn in Fig. 2, the
bi-axial driving unit driving the object |lens 53 which is protected by
haV|ng its upper surface covered by the-bi-axial cover 52 'and the Iight
receiving and enmitting unit 54 are placdd and afflxed on a base portion 51
simlar to the base portion 41. Further, the - axli al dr|V|n unjt and the

| i ght rece?‘%'h@e ard aaictk dﬁd"ﬂlﬁﬁtu“Sﬁ a’raesec’oﬁ'ﬁéftledngoaf' e“8ervo iurncllr}i't
the RF sigpal pﬁ%esﬁx'dqgldﬁn'ltl\e/ 3% kaged NG CONDCLLEQD: U5 QPaEQzB'e'ItPﬁrS

55 and 56 SInilar. to the abov nnect1 dn-use board nenbers 48 and 4

Here, the rEéﬁ@Ex&ﬁC@fVtﬁﬁbﬁﬁ%&éﬁﬂﬂé'd¥}f48d1t54 is constituted by packag|ng
a laser emtting unit enmtting the | aser beamand an optical signal

detection unit. Also, id RHehepOpthtapipkak s stdwandn5Pighdwn & rstieipgs.
1 and 2, the connection-use board nenbers 48, 49, 55, and 56 are needed,
so the nunberoméepmm¢1¢gecmm$dmreg31ng the 1aser|:ue¢:¢mvmg|~g;ybem1tt1ng
connecti on-use board nenbers 48, 49, 55,

-unit 54 to the package term1nals at the time of the packaglng ‘and
then further mounting the same on the base portion 51 becomes
necessary, so the work involved is doubled and the connection
costs become high.

Further, when the}e are different requests. from the
users concerning these optical pickups 40 and 50, a variety of
products satisfying thp user requests.must be manufactured which
also increases the ,costs. Further, after a large 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 will become all wasted.

OBJECT AND SUMMARY OF THE INVENTION

The present inﬁention was made in consideration with the
above actual circumstances dnémﬁas as an object thereof is to
provide an optical pickup which makes the connect1on—use board

members unnecessary, achieves a reduction of the number of parts

and number of assembly steps, and, at the same time, eliminates



and 56 nust be adhered or screwed to the base portions 41 and 51 by an
‘adhesi ve or binder for placenent, so the reduction of the nunber of
assenbly steps at the tinme of the nmanufacture is preventeds

Further, in the optical pickups 40 and 50, parts such as the

bi -axial driving unit, laser receiving afd enmtting unit, etc. are
individuall¥ Bagka ed, $0 the reduction of size and reduction of thickness
are difficuff® trouble in mpupting ¢HcP3pts cBRd pPeBRAS STPSHVN GaNTEction 4

te f ' : ti he |laser receiving and enmittin ni t
20 To the  nESRodin g, EORREELIN DL 1S 2o R SERIdtE odnEn kS 1 ey

Tount | NGt NgaRaEe £k 11 A5G RAT LLOL: Blc DEESHESnd'266382EY o BUnddlP UK

i nvol ved i s doubl ed and the connecti on
while maintaining low costs.

According to the present invention, there is provided an
optical pickup provided with a light receiving and emitting 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
conventiona% 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. § is a side view of the embodiment..

Fig. § 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.



cost s becone hi gh. Further, when there are different requests
fromthe users concerning these optical pickups 40 and 50, a variety of
products satisfying the user requests nust be manufactured which also
increases the costs. Further, after a-large anount of optical pickups
are conpleted, there are often design ch@inges nade in for exanpl e .an

optical disk player @ SOmg §f ggggeﬁtma%erf;%geﬁvaecf%é&a@f i shape; {pr

conveni ence of attachment position 'n such cases, there is a
. possi bi | i t yevhate uiked ahgeheuahsédlﬁénept i cal pi ckups 40 and 50
manuf actured will become all wast ed. OBJECT AND SUMVARY OF THE INVENTION

The present invérifgi.on mBSahpdesbaeomsbdeﬁawLom wht hutbe apbpeasarmed usl an
ci rcunst ances and has as an object thereof is to provide an optical pickup
whi ch nake$titise hgentemembarueé bbarembodiment. unnecessary, achieves a
reduction of the nunber of parts and nunber of assenbuy steps andi at the
sane tine, elln1ﬁ§teé is a view for explaining the manufacture 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.

L. _
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 for

driving the object lens in an optical axis direction and tracking
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the trouble in nounting of parts and suppresses the connection

cost,

énabl es a reduction of size and reduction of thickness, and can flexibly

cope with specifications and requests of many users

whi | e mai ntai ning | ow

costs. According to the present invention, there is provided an
optical pickup provided with a |ight rec®i vi ng and emtting unit

conpri sed

of awrin
light emt
connect ed
| ens drivi
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conventi on

8Fboard formed wth a wiring pattern on which is provided a
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al optical pickup.

This wiring board 2 has mounted on 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



Fig. 2is a perspectlve vi ew of the outer appearance of the conventional
Optical pickup in which the laser receiving and enitting unit is packaged.
Fig. 3 is a disassenbled perspective view of an enbodi nent of an optical
pi ckup according to the present invention. Fig. 4 is a plan view of
t he enbodi rrent Fi g. '5 is a side view of the enbodi nent. - Fig. 6
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appear ance of an

emitted from the laser chip 10 is reflected at the reflection
plane 12R of the 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.



attachment nenber of the enbodi nment. Fig. 10 is a view for explaining
the manufacture of a large nunber of wring boards used in the enmbodi nent:
Fig. 11 is a disassenbl ed perspective view of another enbodi ment of the
optical pickup according to the present invention. Fig. 12 is a view
of the other enbodi ment fromthe back si&fle of the wiring board.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS {3 | ow, an
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formed with tﬁe wirting pattern fo

21d, terminals 25a and 25b etc. such as a plurgllty of elastic
suppofting members 121, 122, 123, and 124, etc. are projecgedfand
e1ectricall§ 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 p?operty 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 26c.
at the center and i§ éf.a size eﬁabling it to be inserted into
the opening 21c of the lens holder 21. At the same 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 bobbln 26 along the optical axis direction of the object
'lens 20. A pair of coil portlons constltutlng the track1ng coil
26b are formed so that they become substantially square in planar,
shape. A pair of éoil portions conétituting the tracking coil 26b
are prov1ded on one surface of the focusing coil 26a. These c011
portions are continuously wound by u81ng one lead wire. On the
su:face of the opposife side ofyiﬁe coil bobbin 26 proyided with
- the tr#cking coil 26b, a plurality of pin—like terminals are
pfovided. The starting.aﬁd ending ends of the focusing co;l 26a .

and the tracking coil 26b are wound around these. These plurality



connection and, placed and affixed on the same, a | aser
‘emtting unit 3 conprising a laser emtting unit and an
axi al
axis direction and tracking

6 direction electrically connected to t9e mnrlng pattern.
board 2 is .made of a cop

detection unit and a bi -
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actuator 6 for

driving
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" of the coil bobbin 26 is covered by the cover 26d. Each of the

plurality of elastic supporting members 121,

122,

123, 124, €tc.

is formed as a thin sheet by a material having resiliency and

électric ‘conductivity.

membens'lzi,

(not illustrated),

the same time,

attached to

supporting members 121,

.small width,

122,

the other ends 121a,

the fixipg members.

In these plurality of

123, 124, ete.,

etc.

122a,

122, 123, 124, etc.

ends 121b,
are attached to the lens holder 21.
123a,

These plurality of

elastic supporting

122b, 123b, 124b

At
are

124a, etc.

elastic

"are formed with a

‘'so they can be displaced in two directions of the

focusing direction (Z-axis direction) and the tracking diréction

(X-axis directiod) shown in Fig. 8.

elastic supporting members 121,

lens holder

21

Namely,
122, 123,

so as to be

124,

able to move

these plurality of
etc. suppqrt.the

in the focusing

direction, which is a direction parallel to the optical axis of

the object 1lens 20,

and the tracking direction,

which is the

planar direction orthogonal to the optical axis of the object

At . "
lens 20. From the back side of the fixing member are projected

.connection terminals 6a,

ends 121a,

supporting members

122a,"

6b, 6c,

123a, 124a, etci

121, 122, 123, 124,

etc.

and 6d connected to the other

of a plurality of elastic

These act as the



protected by the protective cover 4 is reflected at a build-up mrror 5
di sposed at the position 2h as wll be explained later and built up. Then,
"the | aser beamstrikes the object lens of the bi-axial device 6 in which

t he connection termnals 6a, 6b, 6c and-6d are connected at the positions
2a, 2b, 2c, and 2d, which are parts of ¥he wWiring pattern, by silver

te. At th ti , t ted. to th 111 2i, . - 2L -
Far ther . 1HTA T AGooUPRY bnfdde dPeuerTeal 1E AoRRaa i s tofRidh
termnal ap, SXLEIN8sLYa¢ONAGSL ! 0O RANNEFIQLe Aol O QlegGLrCalduie CORRESL NG
ng gha en t1 [ and the bi -

i1vin
the | aser Tecel I ng un axi al actuator 6 to a

not illustLaed SRIY O Sidfiits 288, RbpSi geal andl @SS 1gcoRhéctad LE@L the i
pl aced at the position 2f. Further, -fhe wiring board 2 has the nounting

portions 2goan¢idiks f @A re@dwan 2d [ . and 2d, Thenidsedre epeairti ngf atlte ewiittingg
unit 3 conprises, as showmm in Fig. 6, a laser chip 10 placed on a
seni conducpaettelevi € the wiring board 2, by silver paste as mentioned
above. The focusing coil 26a and tracking coil 26b of thg 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 electrically
connected to the not illustrated servo cirquit and RF signal.
_.processing unit wvia 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 on

parallel surfaces on the wiring board 2 formed with the wiring

pattern, so a high precision of assembly becomes possible.



7 provided in the optical light receiving unit, an optical prism 12, and
an optical signal detection unit 14 provided with signal receiving units
14a and 14b such as photodi odes. The | aser beam emtted fromthe |aser
chip 10 is reflected at the reflection E{ane 12R of the optical prism12
and then bent by a bénding mrror 4a of “the protective cover 4 nentioned
| ater, reaches up miyrror U|Iq up nlrror

b
5, and reachesg%%e objegpeleﬁ§ e?ﬁa?}%fl %n%fllféhtg??%%g nat

i || ustrat eg,ppt cofgin S r ﬁg§Le§ | pLane
12R due to ?ﬁg H? f%égncggofg?ﬁggggggg?lgﬁgggb ggggﬁﬁgg?lon andérgggheg t he

optical sigpsémsipd€Cchh@nmddnted3.on Tdvee PpOLREET bYE stB¥@bnt4atOyeipaRg1aed
protecting this laser receiving and emtting unit 3 is formed with a shape
of the backlaséslp 6 the hedstbgoasoshewrei, nretdgctYonNafeltyhickhesp;obedtive
cover 4 accommodates the |aser receiving and emtting unit 3 in
. 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



t he acconmodating portion and bends the | aser beamwhich is emtted from
fhe laser chip 10 and reflected at the reflection plane 12R of the opti cal
prism 12 by the bending mrror 4a provided on the back side of the
protection cover 4. The bi-axial device 6 conprises, as shown in Fig.
8, a lens holder 21, a coil bobbin 26, agmplurality of elastic supporting
menbers 121, 122, 123, and 124, etc. In the lens holder 21, an object |ens
20 is attatR&dvibing RAAR g Phédchoi fetlompiel £l o fsér Prhyl hsC  1RPRG & Aty

2L AR B RaRROPL P2 Shop b DL 8061 U R B

8 The |engchglder ?ilfzésc%%”%étg}r%qo%e%”.w er Jol Fﬁ& RQldd OB pdd @Nd a
| ower hol der portion 21b forned by @ plrastic nhaterial. A Trecess portion
'21d is forpedikBi®ReyPaldn Obe ONGpTdhkAcCe Mt d NEhat, 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 §etection 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.



opening portion 21c of the lens holder 21. In this recess portion 21d,
‘termnals 25a and 25b etc. such as a plurality of elastic - supporting
~menbers 121, 122, 123, and 124, etc. are projected and electrically
connected to the termnals of the coil bohbin 26 by solder. The object
lens 20 is a lens which is nade of glass1 r a plastic having a |ight
transm ssion property and has.two ‘aspherical. surfaces,, The coil. bbin 26
is formed by arrgﬂeaslt%lscer of theViTke2] ;f"b%&ér"é cud’ll(l}nns%aﬁlsnélgléggarlem

thr 0ughhol 6, 28G -l b £8NUS, ANfebs Ofods iNif CRAR! 1M ddinko Bs ¢ nser ted

into the opening c of 21.. At" the sane tine, it has

i ndi vi dualp fdtaeges ther Pedafiai N tiRRQr 3ad; L oyaki endsid Beheegurafié@cisi ng
coil 26a is wound around the outer circunference of the coil bobbin 26

al ong t he w0 ivdalaxddils aditatbiros. of the object 1lens 20. A pair of coil
portions constituting the tracking coil 26b are fornmed so that they becone
substantial | y Sfpeamajior pd efferersteapef Ahpai optficedi Pipbrpi As fowmstthait i ng
the tracking coil 26b are provided on.-one surface of the focusing cojl

' 26a. Thes@Rididal goiakiughs! afes et | huotisPy PRGOAR By tugPnPRATE NBedd i ¥, On
the 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 34@ to the positions 31a, 31b, 3lc,

and 31d by silver paste so as to bury the body and is protected

.by 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.pqrtion 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 unifr At the
position 31f of the wiring board 31, an externally connecting

connector 37 for :lectrically connecting the laser receiving and

emitting unit 32 and the bi-axial actuator 34 to a not



surface of the opposite side of the coil bobbin 26 provided with the
tracking coil 26b, a plurality of pin-like termnals are provided. The
starting and ending ends of the focusing coil 26a and the tracking coi
26b are wound around these. These plurality of term nal s engage
with the termnals 25a, 25b, etc. such asigthe plurality of elastic
supporting nenbers 121, 122, 123, 124, etc. when the coil bobbin 26'is
attached tb't4tTaRe ndraee 2irgvdt etrdt RFcaf1§72bnRECCEFSBYBsHddri AY.

Note that, the upper portion of the coil bobbin 26 is covered by the cover

26d. Each O?S? e plurality of elastic supporting nenbers 121, 122, 123,
124, etc. is fﬂz{%ﬁ-ﬁﬁ@,t @h@s%bﬁ@@ capvtpqc &)e§¢4lqéﬂawlpgh£§,saﬂe' gRgYcand
. pluralify of e

el ectric conductivity n 't hese astlc supporting nenbers
121, 122, Jdesvided vet Ghe %ﬂ@@el%H%iégﬁbpié@§P1llZ%Qt'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 conngétion_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
reductioh'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.



(not illustrated), etc. are attached to the lens holder 21. At the sane
tinme, the other ends 12l1la, 122a, 123a, 124a, etc. are attached to the
fixing menbers. These plurality of elastiec supporting nenbers 121, 122,
123, 124, etc. are forned with a snmall width, so they can be displaced in
two directions of the focusing directioﬁs(z-axis direction) and the
tracking direction (X-axis djirection) shown in Fig. 8. Nanely, these
plurality of eYB&%itS SUded i ‘menbers 121, 122, 123, 124, etc. support

the Iens hol de{]_ i 21%1; Zpoptaﬁﬁ%?}’ibc(%‘“ﬁa%g%ptrqStqﬁ‘%e in the focusing

direction, whic S I'Tec par to € optical axis of the object

lens 20, and the tr@&K&F%h&Erﬁ%&ﬂdﬂbn\wﬂﬂéﬁ laS wli@ngPbabeerdi 1€Ctdied;
orthogonal to the optical axis of the object Ilens 20. Fromthe back side

of the fixing menbergalegRt 0f86éedingoaneckmantisgnMunakspbayied @¢thand 6d
connected to the other ends 121a, 122a, 123a, 124a, etc. of a plurality of
el astic suppbttiemiteider anit21and22an12ft ik, etignaThedetection undt
| 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 *



10 termnals for supplying the focus driving signal and the tracking
driving signal froma not illustrated servo circuit. These connection
termnals 6a, 6b, 6¢, and 6d are connected to the positions 2a, 2b, 2c,
and 2d, which are part of the wiring pattern of the wiring board 2, by
silver paste as nentioned above. The fodésing coil 26a and tracking coil

26b of the coil_. bobpin 26  are inserted into a ga aving a_predeterm.ned
size between aayoke‘prbo?‘fﬁb%bﬁl f%@ﬁ&ﬁ‘&?‘%@ﬁéﬁ“ 88. wIlag\eerréa,mt ﬁglg

er manent ymgRet 2815, 4L 360°Untsq SAE XS, PALLLOVL 22D BPT 6N orfsRTR ;3 Pl 1

. wWththey portion nt1oned above, aser receiving

and em tti ggvRifembe APk NI v@%hak BehHIher mOrEORNEL It HN D X RRGIFaRR
terminals on the wiring pattern which is provided in advance on the wiring

board 2 bythebwef gesést it theadt ke t9@ @ieeeltaehr bealhyer comneciad. to the
not illustrated servo circuit and RF signal- ' _

: . T. An optical pickup according to claim 1, wherein said
optical pickup is provided with a bending-hirror directigg 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

[
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processing unit via the connector 7. For this reason, the material of the
connecti on board which had been conventionally used becones unnecessary,
so the nunber of. parts and nunber of assenbly steps at the tine of the
‘manuf acture can be reduced. Further, the-reduction of size and reduction
of thickness also becone possible. 17The | aser chip 10, which is the
| aser emtting unit, and the optical signal detection unit 13 are

assenbl ed and mount &2 of JE&Fallleé‘IS AFFHOEs BeRthed iF #1882 b58r #%2 $r REd
with the mn ng.; P %{yr |qh p{ECISIOﬂ gf %%§eng X)beggqgs Q??% i_bl e.
¢ BPREPHy T oHE r SRlg Cui i1

11 Fur ﬁe Sconnect'thy"®cBhnect or
emtting ugbgrgo and optlcal S|gnal detection unit 13 can be

assenbled

and nmounted on one plane or substantlally par al | el

said llght receiving and emitting unlt and said object
lens driving means being arranged on the same plane of said
wiring board. | ‘

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. _‘ .

12. An opticallpiekdp 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



pl anes, so the reduction of size, reduction of thickness, and |owering of
cost becone possi bl e. Al so, the optical -pi ckup assenbl ed as shown in
Figs. 4 and 5 is acconmpdated in a nmenber 29 for attachnment to the body.of
the optical disk recording and reproductH%n apparatus as shown in Fig. 9
via attachnent portions 2e and 2k of thewring board 2. This attachnment
menber 29 copprises .a cover portion .29a for_ _the hi-axi tuat.qr, . ack
and gear po?tioh fg‘d%f 8B3F8édll‘?fbs I 18t Psﬁpsplisclfl?ﬁ;%)ééﬁ tgggﬂ?ég{aghgp% 29c
for receivj i shaf i 41l u : ' e uw@Rbirédh

pi ckup. FO?P?%€§99 gg?énfgm%%éégﬁiéﬂﬁg 3%%?%??%5%$5332§?§ﬂ?6r thgﬁghapegof
the attacharplrsParse §F 008 USEorife WA @02 sde8i giirchangetoeeurs in  for
exanpl e an optical disk player after a |arge anount of optical pickups are
conpl eted and the. shape dpisicdie Stéghidhg changed dproduaiien erepagh tulse

attachnment position, etc., it is -sufficient to change just the attachnent
menber 29 aodpsbdsimg: productivity of the optical pickup is greatly
enhanced. Further, it becones possible to.use the,sanelpickup for many
optical di sk a wiring board on which the wiring pattern 'is fprm@ s

a liéht receiving 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 |

| 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 the 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 optical 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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pl ayers, so the productivity and cost. of the optical disk player per se
are al so enhanced. Further, by nounting the laser emtting unit 10,
for which a heat radiating property is required, on the wiring pattern on
12 the wiring board 2, which is conprised _of a nmetallic copper-clad

| am nate, the heat radiating property is é?eatly i nproved, the service
life can be prolonged and, at the same time, the reliabjlity can be

i nproved. i@t FRSEivingrand smigtipgamndt chphprRveded PunPndrr@tect ive

al so possible to constitute the wring bqard 2.by a plate qof tal .such as
21 i hum | TYGE R o Gkl w1t o 9o 1B BirYeR o Vi BacT she R

ke or ERERLLE W dde MR & iU Gon BE LAULRI LK suhgEe Tt TS
constituted by netal, the pattern width can be nore tinely

18. An optical pickip 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 constituted so that

the electric power is supplied to the coil by said elastic

supporting members eleétrically connected to said wiring pattern.

A



designed than with the usual gl ass epoxy sheet, and the heat radi ati ng

Characteristic can be inproved. Further, sinultaneous nenufacturing
- of a plurality of wiring boards 2 becones p055|ble as shown in Fig. 10, so
a reduction of cost can be achieved. - Note that, the optical pickup

accordi ng to the present invention is no®linted to the above enbodi nent.
The optical © c & GYP ANDs QBIHCAL rRECORBING] ANR REPRODUCKTON: APPARNFUS d Opt ed.
This opti pttkup 30 al so conprises a wiring board 31 forned with a
wiring pattern fgr gomneghi on;q re; proy ded,«d Jadselhrechb®88hYi N nd
emtting unit 3 pro&ig % '?ﬁ ﬂupgsg$e§n1t$lnd{ Sﬁ1t and OSFIC&F élg%g
detection UWdrRUt AN aPPadla tAG! URT e idd aWiGRngebY 8B daSorh8d Ok i Yh NELENI t
of the object | ens. The wiring board 31 is nade a copper-clad | am nate:
sinmilar ' tovitingvpaitfgrhonss A ft dilte 10pt 6mhePiekp 1t hasigmchaseealng
strength, and has al so a heat radiating property.

and emlttlng unit provided with a light em1tt1ng un1t and an

optical signal detection unit. At the same time, an obaegt'lens
‘driving means is arranged'én the wiring board. Due to this
configuration, the electric conneétion members can be reduced and
a reduction of size and a reductlon of thlckness of the opt1ca1

p1ckup can be achleved

FIGURE 3



13 . The | aser receiving and emtting unit 32 is simlar in
configuration to the laser receiving and emtting unit 3. Further,.the

bi -axial actuator 34 is simlar in configuration to the bi-axial actuator
6. ' The major difference of this optical pickup 30 fromthe optical
pickup 1 resides in the point that an opening 31h'" is provided in the
wi.ring board 31 with the aimof a furthayllreduction of thickness. Nanely,
the bi-axial actuator 34 is arranged at a position 31li while connecting -
the connection termnals 34a, 34b, 34c, and 34d to the positions 3la, 31b,
31lc, and 31d by silver paste so as to bury the body and is protected by
the base yoke 36 so as to affix the magnet 35 for the bi-axial actuator.
The |l aser receiving and emtting unit 32 is protected by the protective

cover 33. The |aser beamoutput fromthe [ight
A z-axs |
a0 DIRECTION
Y-AXIS '
(® DIRECTION!

™~

X-AXIS
@ DIRECTION

Al



emtting unit of the |laser receiving and emitting unit 32 protected
by the protective cover 33 is bent by the bending mrror 33b of the
protective cover 33, reaches the build-up mrror 33c, is built up by-the
building mirror portion 33c and nmade incident upon the object |ens 38 of
the bi-axial actuator 34. The reflected light fromthe not illustrated
optical disk is guided to the photodi @jerof the light receiving unit. At
the position 31f of the wiring board 31, an externally connecting
connector 37 for electrically connecting the |aser receiving and enitting
unit 32 and the bi-axial actuator 34 to a not

14 illustrated servo circuit and RF signal processing unit is disposed.
Accordingly, this optical pickup 30 not only has the effects

FIG.2




‘provi ded by the above optical pickup 1, but also achieves a further
veduction of thickness. Note that, in the present enbodinent, silver paste
was used for the connection of the connection term nals 6a, 6b, 6c, and 6d
and 34a, 34b, 34c, and 34d, but connection of themusing solder or the
like is also possible. As descri bed above, according to the opti cal
pi ckup of the present invention, the B#Eer receiving and enmtting unit

is directly arranged, attached, and fixed on the wiring board formed wth
the wiring pattern so that it is electrically connected to the wring _
pattern. At the sane tine, the laser driving unit is placed, attached, and
fixed. Therefore, the use of the material of the connection board is
limted to the mninumlevel, a reduction of the nunber of parts and
nunber of assenbly steps is -.achieved and, at the sane tinme, the
connection- costs are suppressed by elimnating the work of attachnent of
parts, the reduction of size and reduction of thickness becone possi bl e,
and it becomes possible to flexibly cope With the specifications and




requests of many different users while maintaining the costs | ow.

15 What is clained is: 1. An optical pickup conprising:

a wiring board on which a wiring pattern is forned, : a |light
receiving and emtting unit provided with a light emitting unit and an
optical signal detection unit electrically connected to the wiring pattern
on said wiring board; and an4dbl ect |ens driving ‘nmeans arranged
on said wiring board. —AmoptTcal—{ ckup according to - claim1,
wherein said light receivingland emtti unift and object |ens driving
neans arranged on said wiring ard ar ccommodated in an attachnent.

siomininluisisiziainiziainiminh

AWaunisin
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menber provided with a pickup cover, which attachment nmenber is provided a
rack for feeding the pickup and a bearing for receiving a feed guide

shaft. 3. An optical pickup according'to claim1l, wherein an
opening is provided in said wiring board, and one part of the object |ens
driving neans is arranged in this opening. 4. An optical pickup
according to claim1, wherein said wrimylboard is constituted by a netal -
plate. 5. An optical pickup according to claim1l1, wherein said
light receiving and emtting unit conprise§*a light emtting unit
constituted by a sem conductor |aser device,) an optical prism having a
reflection plane, and an, optical signal defdction unit constituted by a
phot odi ode. B 16
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6. An optical pickup according to claiml, wherei n said | i ght receiving
and emtting unit is covered by a protective 'c'over nenber provided with a
bending mirror on the back surface thereof except at least in the

direction of |aser em ssion. 7. An optical pickup according to claim
1, wherein said optical pickup is provided with a bending mrror directing
the l|aser beamirradiated fromsaid |i }11receiying and emtting unit to
t he object |ens. 8. An optical pickup according to claim1l, wherein

said object |ens driving nean%ais electrically connected to the wiring
pattern on the wiring board. . 9. An optical pickup according to claim
8, wherein said object lens dr&ving means supports the object lens by a
plurality of elastic supporting nenbers havingselectric conductivity and,
at the sane time, a coil portion igTpsovidedA1Tthe object |ens holder;
sai d object |ens driving neans_e® 3t the electric power is
supplied to the coil by saig ) i Nng~ ‘nenbers el ectrical liy
connected to said wiring pg : '

e e e e
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10. An optical pickup conprising: a wring board on which a
Wring pattern is formed and constituted by a netal plate; a
l'ight receiving and emtting unit provided with a light emtting unit
and an optical .signal detection wunit electrically connected to the
wiring pattern on said wiring board; and '

17 an object lens driving neai@larranged so as to be

el ectrically connected to the wiring pattern on said wiring board,

said light receiving and emtting unit and said object |ens driving neans
bei ng arranged on the sanme plane of said wring board. '

25a
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11. An optical pickup according to claim 10, wherein said |ight receiving
and enitting unit and object lens driving neans are accommobdated in an
attachnment menber provided with a pickup cover,- which attachnment nenber
is provided with a rack for feeding the pickup and a bearing for receiving
the freed guide shaft. 12. An optical pickup according to claim10,
wherein said light receiving and emttigggiunit conprises a light emtting
unit constituted by a sem conhductor |aser device, optical prismhaving a
reflection surface, .and the optical signal detection unit constituted by

t he phot odi ode. 13. An optical pickup according to claim 10, wherein
said light receiving and emtting unit. is covered by a protective cover
menber provided with a bending mrror on the back syfs t her eof except

pi ckup
~supports the
ng el ectric

at least a direction of |aser em ssion. ' 14.
according to claim10, wherein said object |lens
object lens by a plurality of elastic supportiy
conductivity and,

FIG.9



at the same tine, a coil portion is provided in the object |ens

18 hol der; said object I'ens driving neans is constituted so that the

el ectric power is supplied to the coil by said elastic supporting nenbers
el ectrically connected to said wiring pattern. 15. An optica
recording and reproduction apparatus conprising: ) a wring
board on which the wiring pattern is forgﬁﬂ%l a light receiving
and emtting unit provided with a |ight itting unit and optical
signal detection wunit electrically connected to the wiring pattern on
said wiring board, an optical pickup provided with an object

| ens driving neans electrically connected to the wiring pattern on said
Wi ring -

FIG.10
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board; and - an optical pickup supporting nenber providing a

pi ckup cover accomodating.said |ight receiving and enitting unit and .
obj ect lens driving nmeans arranged on the wiring board of said optical

pi ckup therein and, at the sane tinme, provided with the rack for feeding
~ the optical pickup and the bearing receiving the feed guide shaft for
gui.ding the feeding of the optical pickapyi1 16. An optical pickup
according to claim15, wherein said light receiving and emtting unit
conprises a light emtting unit constituted by a sem conductor |aser
device, an optical prism having a reflection surface, and an-opti cal

signal detection unit constituted by a phot odi ode. 17. An optical
pi ckup according to claim15, wherein said
19 '

30 | 33a 33b ¢

330
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iiéht receiving and emtting unit is covered by a protective cover nenber

provided with a bending mirror on the back surface thereof except at |east

~a direction of |aser em ssion. 18. An optical pickup according to

claim15, wherein said object Iens driving nmeans supports the object |ens

by a plurality of elastic supporting nenbers having electric conductivity

and, at the sane tine, a coil portion iljgsptovided in the object |ens

hol der; said object |ens driving means being constituted so that the

" electric power is supplied to the coil by said elastic. supporting nenbers
electrically connected to said wring pattern. ' :

FIG.12



