30 June 2006 1 PI CKUP ACTUATOR BACKGROUND CF THE I NVENTION 1. Fi el’d ' #P&
I nvention 5 The present invention relates to a pickup actuator enployed into
an optical device for recording/ reproducing an information on/from an
optical disc by using an optical neans. 2. Description of the Prior Art 10
A field of optical neans for recording/reproducing an information on/from

i nformation recordi ng medi um such as an optical disc is already in the
linmelight as a new technique of the comng era. Especially, a pickup
actuator is considered as an inportant conponent of the optical device,
since it determ nes the speed of PFCEMRIACFTUABORIuci ng of information. Such
pi ckup actuator schematically conprises a base nenber, a lens holder, 15 and
a lens holder driving nmeans. The |eans holder is novably di sposed with
respect to the base nenber. An objective lens is nounted on the |ens

hol der . e ~OBIL£CE AN A-ERS L Q)-E a light beamto a recordabl e side of
the opti ce D op s=~signal, or record the information on
the optical disc. The |ens holder driving neans drives the |ens hol der
toward directilborgelgroffla hyemédetand tracking. 20 An exanpl e of such pickup
actuator is shown in FIG. | to 3. FIG | is an exploded perspective view
show ng a conVEm prese ipieakom ragks &t Hpickip ot Smpldiet SR opRickll @wice
showi ng the pickup actuator assenbled, and FIG 3 is a sectional view for
showi ng & pai : ' D t or - Ln F : une 2006
72 A naonrienr iRt B ite b hepl iR AFIUA Bl oA By Bhiie o oplfe on 12
and a hol der supporting portion 14. The hol der supporting portion 14 is

att ached B8A™n upper side

2. Description of the Prior Art

10 A field of optical means for recording/reproducing an information on/from
information recording medium such as an optical disc is already in the limelight as a new
technique of the coming era. Especially, a pickup actuator is considersd as an important
component of the optical device, since it determines the speed of recording/reproducing of
'mformatioﬁ: Such pickup actuator schematically comprises a base member, a lens holder,

15 and a lens holder driving means. The leans holder is movably disposed with respect to the
base membgr. An objective lens is mounted on the lens holder. The objective lens projects
a light beamn to a recordable side of the optical disc to read the optical signal, or record the
information on the optical disc. The lens holder driving means drives the lens holder
toward directions of tfocusing and tracking.

20 An example of such pickup acruator is shown in FIGs. 1 to 3. FIG. 1 is an exploded
perspective view showing a conventonal pickup actuator, FIG. 2 is a perspective view
showing the pickup acruator assembled, and FIG. 3 is a sectional view for showing a main

portion of the pickup actuator shown in FIG. 2.



of the body portion 12 by a pair of screws 16a and 16b. Additionagdy anne
objective tens 22 is nounted on a | ens holder 20. The | ens hol der 5“?6 |8
suspended at the hol der supporting portion 14 of the base nenber 10 by two
pairs of wre springs 24a and 24b. Thus, the lens holder 20 is capabl e of
bei ng noved in directions of focusing and tracking. A lens holder driving
means 30 conprises a pair of magnets 32a and 32b, and a pair of driving
coils 34a and 34b. The nagnets 32a and "32b are respectively attached to both
10 sides of the lens holder 20, and forma magnetic circuit. The driving
coils 34a and 34b are disposed at the body portion 12 of the base nenber

10, while 1acARgnd@th BIGEr A PEIDenRAAR LML B BolPBBRM My ERaNet S

32a and 32b at a predetern ne stance. The t rrving colls a and 34b

respectiv have a pair of fqcusi coils. and a ir. of trackin coils
o 36Ut FBBE GG TRN L L U WPPA BT Bt cura LD ipsF ee
respect to 15 each other. Ina conventional pickup actuator constructed as
above, tdfehé bedsporgioanid by apkirmd safewstlioe anbjlébt i ve | ens 22 are perforned by
novi ng the magnets 32a and 32b, i.e. the lens holder 20 toward the
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performed by controlling the direction and Intensity of electric currents
flowi ng 20. t hrough.the focusing and trackihg coils 36a, 36 36b, and 36d.
Thed abov SGHIRIERS Abie SR SUBRITHAS BP FooVERERe DRSS MRFEIb AL Y SEroPT ows.
Since the lens holder 20 is suspended at the hol der supporting portion 14
by a paiwirespungse24paridnidsd. This, taderd4ivdat 20 ingapdbde 6Hbeing mpvaddh direcionng of
the objective lens 22, alot of time is 30 June 2006 -3 taken for the

obj ecti v#f thewingdnd Ga¢igagh the designated spot and be settled therein. Above
will be described in greater detail with respect to FIG 4. As shown in FIG
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time taken for the objective |lens 22 )
of driving coils 344 and 34b. The magnets 32a and 32b are respectively attached to both

10 sides of the lens holder 20, and form a magnetic circuit. The driving coils 34a and 34b are
disposed at the body portion 12 of the base member 10, while facing each other and being
spaced from the respective magnets 32a and 32b at a predetermined distance. The two
driving coils 34a and 34b respectively have a pair ot focusing coils and a pair of tracking
coils 36a, 36b, and 36¢, 36d which are wound in a perpendicular fashion with respect to

15 each other.

In a conventional pickup actuator constructed as above, the focusing and tracking ot
the objective lens 22 are performed by moving the magnets 32a and 32b, i.e. the lens
holder 20 toward the directions of focusing and tracking. Such moving of the lens holder
20 is performed by controlling the direction and intensity of electric currents tlowing

20 through the focusing and tracking coils 36a, 36¢, 36b, and 36d.

The above conventional pickup actuator, however, has a drawback as tollows. Since
the lens holder 20 is suspended at the holder supporting portion 14 by a pair ot wire springs

24a and 24b, during the focusing and tracking ot the objective lens 22, a lot of time is



~-5-to reach the designated spot and be settled therein. "G" in FIG 4 is a
line for indicating an ideal novenent of the objective | ens 22. 3hJurtg 2006
case, it takes "0" (zero) second for the objective lens 22 to reach the
designated spot "T" and be settled therein. However, it is al nost

i npossi bl e because the objective lens 22 has to have a speed reaching an
infinite value in an instant, to be noved to the "T". 10 "G" in FIG 4 is a
line for indicating an actual novenent of the objective lens 22. In this
case, it takes "tb" for the objective I'ens 22 to reach the "T" and be

settled i I« I i 2 - speed to
shorten Fﬁgﬁﬁwﬂgepﬁgk?ﬁ%ﬁgk??k%ﬂﬁggﬁﬂﬁggéﬁ%éggﬁéﬁﬂF@&;$%Q%Pﬁ%§g%er, t here
inevitably occurs the vibration of the objective |len 22 until the

obj ective | andbose il o FFEtpeqd in Eeater fetai g Inissiest iy Fia’. Mehgad BIGspeed
t he novi ng objective | ens 22 has, .the greater vibration the objective |ens
22 has. #Fhars X-afis ('15€) i ddiatanonthasthefobieciientdny 2dasrpgposech® boimored iovie | ens 22
can be settled in the "T" nore rapidly. In the past, it has been suggested

that a dgaped iP@PdesdBnd w%&&ﬁeaxis;("mj@sfgﬁﬁ taj(ﬂ'r Brlihe objeb@le 1@%21 on of

t he hol der supporting portion 14 in order to danp the vibration. Due to
t he_presence of the danper bo 40, the vibration transmtted through the
wirg spiq rgsh gl?af{é lrgﬂa'gﬁﬁp%fraé’ﬁ mHBEAHBES api dly. (Ref. "Gd" line in FIG
4) Despite the danper bond 40, however, there is a limt to increasing the
speed of the "GetimFHg 4ish linatkiindjcamerant ideal mdvertent objhectijecsive dens 222,
since the vibration occurring at the 30 June 2006 -4- lens holder 20 is

danped byn &h@ggemweboodéﬁ%mb%ﬂ& e SB)EctvkNERL 2201 fefich frRMRSIghaRE spot
through the wire springs 24a and 24b to the danper bond 40. Particularly
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optical device, the 5 vibration_ occurring at the |lens holder 20 is not
qui ckly Baniecave arfacetheepehipg anirfimtenjabie inERARSEN. &F be mOVedte 88l "ldevi ce.

10 "Gb" in FIG. 4 is a line for indicating an actual movement of the objective lens 22.
In this case, it takes "t," for the objective lens 22 to reach the "T" and be settled therein.

If the objective lens 22 is moved at a greater speed to shorten the time "t,", the time
can be shortened to "t.", however, there inevitably occurs the vibration of the objective lens
22 until the objective lens 22 is settled in the "T".

15 As described, the greater speed the moving objective lens 22 has, the greater
vibration the objective lens 22 has. Thus, if the vibration is efficiently damped, the
objective lens 22 can be settied in the "T" more rapidly.

In the past, it has been suggested that a damper bond 40 in a gel state is injected
into the inner portion of the holder supporting portion 14 in order to damp the vibration.

20 Due to the presence of the damper bond 40, the vibration transmitted through the wire
springs 24a and 24b are damped more rapidly. (Ret. "Gd" line in FIG. 4)

Despite the damper bond 40, however, there is a limit to increasing the speed of the

focusing and tracking operation of the objective lens 22, since the vibration occurring at the



Further, the danper bond 40 has to be injected into an inner space 1l4a
defined wthin the hol der supporting portion 14 froma side ther%b¢¥mfﬁ@§,
the injecting of the danper bond 40 itself is a conplex process, which
deteriorates a productivity of the optical 10 pickup device. In addition,
after injecting the danper bond 40, the danper bond 40 has to be solidified
to sone degree by ultraviolet rays radi ated thereto. Thus, a manufacturing
process of the optical pick device becgqp§ nore conpl ex, and a manufacturing
cost thereof accordingly increases. is SUMVARY OF THE | NVENTI ON The present
i nventi on has been nmade to overcone above-descri bed problens, and

accor di depsyholider 2G isatampiefl byt thoflamnmper mmesdhonli nitentheonbtadiopriouiadeniaedi ckup
actuat or capable of danping a vibration occurring at a | ens holder during a

focusi ngh@Nghtth@GkienGriahs 2 264 OBy R)Cﬁll:\ﬁ‘ﬁrﬂlp@ggoncf fpis noving the objective

|l ens to a designated spot rapidly.. Anot he | ect of the present invention
is to provide

pi t uat bl f idly d i i.brati
occurring at %%Pgllr‘@hﬁg’f Qafcrt %3&@“@@38‘30%% %’ﬂﬁlg{’%@h\[ﬁ ﬁﬁﬁﬁ%g@}‘g Vflf’r‘élgz%"lc?ﬂus

preventing a ms-function of the optical device. 30 June 2006 -5 Yet another
obj ect dftenbize prussdntibrateantdrovhensthe phpsicalistieckaispixekep tatewptionl devicehthedoes
not need a danper bond injection process, thus has a sinpler manufacturing

Pr agess, vipAftidnl RESrrifg it LRCleHs haaex_cmts-nq’:\taqm?o irB5ddS anh lherb@®cas§ Ak shed by
a pickup actuator of the present invention conprising a base nenber, a

o d aprrad §oPsbeR B sEse ronber and the | ens holder for danping
vibration of the | ens holder which is generated when the | ens holder is
driven. Her e, Fusthars tierdampeabped 40 &es thee dueetadniga aminmen spacg 1¢p debingd vy
rangi ng from 1000cP to
within the holder supporting portion 14 from a side thereot. Thus, the injecting of the
damper bond 40 itself is a complex process, which deteriorates a productivity ot the optical
10 pickup device.

In addition, after injecting the damper bond 40, the damper bond 40 has to be
solidified to some degree by ultraviolet rays radiated thereto. Thus, a manufacturing
process of the optical‘ pick device becomes more complex, and a manufacturing cost thereof
accordingly increases.

15
SUMMARY OF THE INVENTION

Tl;e present invention has been made to overcome above-described problems, and
accordingly, it is an object of the present invention to provide a pickup actuator capable of
damping a vibration occurring at a lens holder during a focusing and tracking ot an

20 objective lens, thus moving the objective ler.15' to a designated spot rapidly.
Another object of the present invention is to provide a pickup actuator capable of

rapidly damping a vibration occurring at a lens holder caused by an outside vibration or

shock, thus preventing a mis-function of the optical device.



2000cP at 27" C, and is nmagnetized to 100G - 200G in a magnetic field of
3-4k0e. 10 According to the present invention, when there occurs vP B8 280P
at the lens holder by any reasons, such vibration is directly danped by the
danping fluid applied between the base nmenber and the | ens holder. Thus, an
objective lens can reach its designated spot nore rapidly. Further, since
there is no need for an injection of danping bond into an inner space 15 of
t he hol der supporting portion, the manufacturing process becones sinpler,
and the manufacturing costs thereof are accordingly reduced. According to
the first preferred enbodi nent of the present invention, the pickup

actuat or conpkd er. a lens.hol der dispaosed at. the base nmenber
to be noved 'EYI galg:?odﬁe(f cgrabi%t[:ggr[q@: %‘FS%HIEPH%P 8nd Fﬁ"é@ iarPda(u na"gﬁ?oé'c‘{?}f' | ens
is mounted on the lens 20 holder. The lens holder is driven by a |ens hol der
driving #eamotReE A dampeieondhiajecaers pragessd drusthagarimples nnuEsHirmgprofess,
focusing and tracking. The tens hol der driving neans conprises a pair of
magnet s amileds pAhifaofuridgicestng coils. The magnets are attached to both sides
of the lens holder, and the driving coil is disposed at the base nenber,

whi | e spaced . -6 . nets at [ t ] j St ance.
The danpi ng f%&f’gyp@egtggﬁueb% %éé%é%’%ﬁ%&?e?csm%ﬂgofﬁg Pg‘?%‘rﬁ‘gergfé’ﬁ SO0 as
to danp the vibration occurring at the | ens hol der when the |ens holder is
dri §en. PBPHUPEG Rage mEBLRE IsREheldeemovaty gupRaTiedorith FeSPRFtae it b3stivent i on,
the pickup 5 actuator conprises a base nenber, and a | ens hol der whose one
end is suoepdedethddamping flaid spplied detwbbnshe bdse meeniserhmddie lens hoki¢e tbrt owar d
directions of focusing and tracking. An objective lens is nounted on the

| ens hol ﬁﬁf&?lﬁé WBHafioR bt ¥RKESs BSi8ertly '99??%11%?&%(2?1193% leﬂ?ﬁpl‘aér isMtves Spaced

from eac r at a predeterm ned di stalce, a pair of magnets are

respectively tached tp the yokes, A driving coil is disposed at the |ens
hol der in ordg%erﬁ'd[ tSd’fa?%ri}Qeﬁﬁéﬁ}eedﬁnw Heid Ras\gayisgcasHy rangtae {108h 00(9?? to
focusi ng and tracki ng, by

‘ 2000cP at 27 C, and is magnetized to 100G ~ 200G in a magnetic field of 3 4k0e.

10 According to the present invention, when there occurs vibration at the lens holder
by any reasons, such vibration is directly damped by the damping fluid applied between the
base member and the lens holder. Thus, an objective lens can reach its designated spot
more rapidly.

Further, since there is no need for an injection of damping bond into an inner space

15 of the holder supporting portion, the manufacturing process becomes simpler, and the
manufacturing costs thereof are accordingly reduced.

According to the first preferred embodiment of the present invention, the pickup
actuator comprises a base member, a lens holder disposed at the base member to be moved
toward directions of focusing and tracking. An objective lens is mounted on the lens

20 holder. The lens holder is driven by a lens holder driving means which drives the lens
holder toward the directions of tocusing and tracking. The lens holder driving means
comprises a pair of magnets and a pair of driving coils. The magnets are attached to both

sides of the lens holder, and the driving coil is disposed at the base member, while spaced



“el ectromagnetically interacting wwth the magnets. Additionally, a nmagnetic
fluid is applied between the magnets and the | ens hol der so as t%pikﬂﬁiopﬁe
vi bration occurring at the lens holder when the I ens holder is driven.

Thus, the vibration of the | ens holder can be danped nore rapidly. 15
According to yet another preferred enbodi nent of the present invention, the
pi ckup actuator conprises a base nenber, and a | ens hol der whose one end is
suspended by a wire spring. Thus, the | gns holder is noved toward
directions of focusing and tracking. An “objective lens is nmounted on the

{1 om oachoBLHE Peapbes b SRRy i Feeld SRERE T o8 oolP i P o trndin B 56 e

a pair of second nmagnets are respectively attached to inner and outer

sur f acesmagnathand (hgidsying/eeit e ay topdampsthgrvebrpiey deledring at e lerswldwivden. The
vertical parts have openings for -accommodating the yokes together with the
first angetibe isR&sNe dAngnet s attached to the yokes. Additionally, a driving
coil is disposed at the lens holder to drive the | ens holder 30 June 2006
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magnetic fluid is applied between the first nagnets and the tens hol der so
as 10 dafAiuaiPeCAmpFisgs adiase Bember radaa leph Boldemnwhoss| anerengie suspended s wHS| der
is driven. Here, the magnetic fluid nmay be applied between the second 5
magnet s girthgt Mt eths ld3ldéder iAoed tdveardrifeeions of lfodudingesndoeackinyl. icgd bet ween
the first nagnets and the tens holder, and at the sane tine between the

second .t npi ng
oot conPgne IBR R hgn walkeholad” P PR es P B BT Pt
the present invention, the picku actuator conprjses a base nenber, and a
| ens hol H’émbﬁho‘g@waﬂo%&%%’g@ﬁ&éa PERfleleripined dl%@“%pﬁ?‘ﬂ@.lwf RidN2EREiE | ens

hol der is noved toward directions of focusing and tracking. An objective
| ens i s amurspediively ttiachedns tvoyakes.. A Hning adiuiy disposed airthalaw hobder an omignet i ¢
fluid for danping the vibration occurring at the | ens hol der when the | ens
holgler i g @iveV@B-ler holder toward the directions of focusing and tracking, by
electromagnetically interacting with the magnets. Additionally, a magnetic fluid is applied
between the magnets and the lens holder so as to damp the vibration occurring at the lens
holder when the lens holder is driven. Thus, the vibration ot the lens holder can be damped
more rapidly.

15 According to yet another preferred embodiment of the present invention, the pickup
actuator comprises a base member, and a lens holder whose one end is suspended by a wire
spring. Tﬁus, the lens holder is moved toward directions of tocusing and tracking. An
objective lens is mounted on the lens holder. A pair of yokes are disposed at the base
member, while spaced from each other at a predetermined distance. A pgir of first magnets

20 and a pair of second magnets are respectively attached to inner and outer surfaces of the
yokes. Vertical parts are provided to the lens holder. The vertical parts have openings for

accommodating the yokes together with the first and the second magnets attached to the

yokes. Additionally, a driving coil is disposed at the lens holder to drive the lens holder



base nenber has a shaft protruded upward froma center portion thereof. As
the shaft of the base member is inserted into a shaft hole of tha0 Jes2006
hol der, the lens holder is novably 15 di sposed on the base nenber so as to
be noved toward the directions of focusing and tracking. A pair of first
yokes and a pair of second yokes are disposed at both sides of the shaft,
whi | e having the shaft of the base nenber in the center and bei ng spaced
fromeach other at a predeterm ned distiance. A pair of first nagnets are
respectively attached to inner surfaces of the first and the second yokes.
A drivi ngwaad thel diredtisposetbcating had kracisingobydelectr@Bagrtiohity Mt@@c@ng with the
predeterm ned distance fromthe first and the second magnets. The driving

coi | COMRLRES 48 §88US URGAR thentlr SEKIAG, §0hd nwum'dairsgaggﬁecg D& wel heNRkeer
to cross erpen%llcular y to each other- y§neec{ro netrc i nteracti on
bet ween t he ma%;fthz ang he driving coil, the lens holder is driven toward
the di r e®AERSHS Ut thed A raﬁ‘i’dastthQé-mprf&? VTN cannee aigthe Nensighdaravhephe
magnetic fluid is applied between the first nagnets and the focusing coil of
t he | ensthhd¢rdemalddrtis dovernd Herendicedagreat thuiemandeeipptied betwdeapipd secogd | s not
limted to the above case only. That is, the nmagnetic fluid may be applied

bet yeen ﬁlgg%ﬁ.fﬁﬁﬁlﬂleml&er. Heh ¢ Htgg‘%a\%ﬂﬁéeﬂg fglggglgd){c bPip 148 dePeenab (flit?{%e Al so,

t he magnet luid may be applie irst magnets and

focusing coils, d at t sanme time between the second net s nd t he
tracki ngmegrers ard S blero AR AL I rapeEhe bkeuecy e oprbraRas and Radens

bl ocking part is formed at the yokes to prevent the magnetic fluid from
gr avi t at haidert dnanyl cadee theargnerrkablevidiroping effect @pdeegliaaaijteadlent |y t o t he yokes.
Li ke nmentioned above, the remarkable danmping effect can be guaranteed by

t he subj ect pA@E&H&@%%‘@@%nﬁsﬁgrefefrrédf@nwcmﬁ&ntof!cﬂyﬁfssbmnnvél&ioas:&ferﬁém to
yet another preferred enbodi nent of the present invention, the pickup

S pendet YL ifsfts STfn BREREE e bEI0er BRAOnd TS ASRsGRY & wire

directions of focusing and tracking. An objective lens is nmounted on the
| eR8 hol epsing. Thuspihe lens hoddaras sovad sovad slirgcriensrdt foeusingipd traglfingiatdi ng t he
vi bration occurring at the | ens holder when the | ens holder is driven. A
objective lens 1s mounted on the lens holder. The pickup actuator also has a magnetic fluid
tor damping the vibration occurring at the lens holder when the lens holder is driven. A
base member has a shaft protruded upward from a center portion thereof. As the shaft of
the base member is inserted into a shaft hole of the lens holder, the lens holder is movably
15 disposed on the base member so as to be moved toward the directions of focusing and
tracking. A pair of first yokes and a pair of second yokes are disposed at both sides of the
shaft, while having the shaft of the base member in the center and being spaced from each
other at a predetermined distance. A pair of first magnets are respectively attached to inner
surfaces of the first and the second yokes. A driving coil is disposed at the lens holder,
20 maintaining a predetermined distance from the first and the second magnets. The driving
coil comprises a focusing and a tracking coil wound around the lens holder to cross

perpendicularly to each other. By an electromagnetic interaction between the magnets and

the driving coil, the lens holder is driven toward the directions of focusing and tracking.



15 base nenber has a shaft protruded upward froma center portioqﬂﬁﬂﬁkggbs
As the shaft of the base nenber is inserted into a shaft hole of the |ens
hol der, the lens holder is novably disposed on the base nenber so as to be
noved toward the directions of focusing and tracking. A pair of first yokes
and a pair of second yokes are disposed at both sides of shaft, while
havi ng the shaft of the base nenber in the center and being spaced from each
20 other at a predeterm ned di stance. THe second yokes are substantially in
a sem-cylindrica shape. A pair of first magnets and a pair of second
magnet s Meanwhabpélat maghepicaiuid chamblied betweeen s Grsd maghess anvttid clising ogl eich
other. The | ens hol der has an opening for accommobdating the first yokes

di sposedh@iersRldeask wirideE norddhdii B dabNeticalB@iappl9ingfi9@UbiiRBee @ the are 30
June 2006 9 disposed at the | ens holder, while naintaining a predeterm ned
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magnets. By an el ectromagnetic interaction between the magnets and the
f ocusi nadohe &ragkiag cad of theclknnbolder 1Adso0.tthe magnetichidnid enay ke arpligd besveeawar d
the directions of focusing and tracking. Meanwhile, the magnetic fluid is

appd i ed thb€irsafipretteandi the footema bls,adMd dt e fafeUithe Betoih sheddecbi® magiss hol der
to danp the vibration occurring at the |Iens hol der when the | ens holder is

driven. T LG §1 ui i bet. co and
the tr ackioaae BaPRnk Sel o SR nfer, P RSE RS if B¥RabR PR NP TRERES T
applied between the first magnets and the focusing coils, and at the 10 sane
time bet'REBed ehideyokeni@ rrawstle magnetidluid Hor) &rgvdyingsowrrd fie maghsishol der -

Al so, the magnetic fluid may be applied between the opening of the |ens

hol der awiichhee 8ispesed vdjaeantl yawahegokkst Eike mertivaed pbovenghe ndhrkabld Harspiagse,

it is preferable that a blocking pan is fornmed at the yokes to prevent the
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effect can be, guarant eed by fhe subj ct preferred enbodi ment; of fhe present
actuator comprises a base member, and a lens holder whose one end is suspended by a wire
spring. Thus, the lens holder is moved toward directions of focusing and tracking. An
objective lens is mounted on the lens holder. The pickup actuator also has a magnetic fluid
for damping the vibratibn occurring at the lens holder when the lens holder is driven. A
15 base member has a shaft protruded upward from a center portion thereof. As the shaft of
the base member is inserted into a shaft hole of the lens holder, the lens holder is movably
disposed 6n the base member so as to be moved toward the directions of focusing and
tracking. A pair of first yokes and a pair of second yokes are disposed at both sides of
shaft, while having the shaft of the base member in the center and being spaced from each
20 other at a predetermined distance. The second yokes are substantially in a semi-cylindrica
shape. A pair of first magnets and a pair of second magnets are respectively attached to the

second yokes, while tacing each other. The lens holder has an opening tor accommodating

the first yokes disposed at the base member. Additionally, a pair of focusing coils are



""The above object and advantages will be nore apparent by describin
preferred enbodinents in greater detail with reference to the dré@P%ZOOG
acconpani ed, in which; 20 FIG | is a perspective view showi ng a
conventional pickup actuator fromwhich a |ens holder is detached; FIG 2
is a perspective view showi ng the pickup actuator of FIG | assenbled; FIG
3 is a sectional view showing a main portion of the pickup actuator of FIG
2; 30 June 2006 -10- FIG 4 is graph for_explaining a danping effect
obt ai ned by a conventional danper bond;" Brc s5Ais a per spective view
showi ng a pickup actuator according to a first preferred enbodi nent of the
present invention; 5 FIG 513 is a sectional view show ng the pickup
act uat or désposad atrthd=le@s heler, Wi meinta@niaggr predetéonineck distinaé igp ma thatatimsi ng
effect obtained by a danping fluid of the present invention, FIG 7Ais a

per spect inySnuise WIS RetidndbdilsUPe AEPIRUO (REEAS HbREr [ whife ABGRARAIngRr ef erred
enbodi nent "of the present invention; 10 FIG 7B is a sectional view show ng

a main portjon of t‘ggﬁ"-ﬁi ctku LﬁCt uatgr shown.in FlIG 7A'h FIG 8Ais a

per spect PUEATBINHANARY éO%i % oh5ORd MARNEYS- BY @B CHgMaghelG WSTACUr of er r ed
enbodi nent of the present invention;, FIG 8B is a plan view show ng the

pi ckup abttegeorthe magnets and-the, fogysingl &iks| agd the irecking lcaibs . vihelgns tholdends dnanher
exanpl e of applying the danping fluid to the pickup actuator shown in FIG

8A; sFI G (dWardSthe dRk@ibndiot oGl and tBdckidg. Mahb@ile SR TRAgheAE fARPIsYpPHed he
danping fluid to the pickup actuator shown in FIG 8A;, FIG | 1 is a plan

view s hO\MeR’QeeﬁtLhJ: 'rh&'?:%@ﬁ&’s aﬁé%@%o%uagg @8194 Xf ihd 1&&%0?&‘&% Qigmfpl tHé Qibration

occurring at the lens holder when the lens holder is driven. The magnetic tluid may be
applied between the second magnets and the tracking coils of the lens holder. Also, the
magnetic fluid may be applied between the first magnets and the focusing coils, and at the
10 same time between the second magnets and the tracking coils of the lens holder. Also, the
magnetic {luid may be applied between the opening of the lens holder and the first yokes
accommodated in the opening. And in this case, it is preferable that a blocking part is
formed at the yokes to prevent the magnetic fluid from gravitating toward the magnets
which are disposed adjacently to the yokes. Like mentioned above, the remarkable damping

15 effect can be guaranteed by the subject preferred embodiment of the present invention.

E T E THE DRAWIN
The above object and advantages will be more apparent by describing preferred
embodiments in greater detail with reference to the drawings accompanied, in which;
20 FIG. 1 is a perspective view showing a conventional pickup actuator from which a
lens holder is detached;
FIG. 2 is a perspective view showing the pickup actuator of FIG. 1 assembled;

FIG. 3 is a sectional view showing a main portion of the pickup actuator of F1G. 2;



"20 to the pickup actuator shown in FIG 8A; FIG 12A is a perspective view
showi ng a pickup actuator according to a fourth preferred enmbodi #eHnetO0fne
present invention; FIG 12B is a sectional view showing a main portion of

t he pickup actuator shown 30 June 2006 - 11 in FIG 12A; FIG 13 is a
sectional view showi ng anot her exanple of applying the danping fluid to the
pi ckup actuator shown in FIG 12A; FIG 14 is a sectional view show ng still
anot her exanpl e of applying the danping,.5 fluid to the pickup actuator
shown in FIG 12A; FIG 15 is a secti onaf “vi ew showi ng still another exanple
of applying t REGdaigpgraph féd expthihiag tantnipioketifecacbuaniedrbyshomventiodal GamgetA,

FIG 16A is a perspective view showi ng a pickup actuator according to a
fifth Sherred enmbodi ment of the present invention; 10 FIG 16Bis a
sectional” view showing a main portion of the pickup actuator shown in FIG
16Ap; FIG 17?8{15 g.secti onal vi ew.show ng anot her exanpl e of agpl ying t he
danpi ng f1 ui BIE0 RS2 BREREGIVECHIEH SBOWSB AMCKUR JSAUlonFEOTdNZI0 A ABti s a
sectional view showing a nmain portion of FIG 17A; 15 FIG 18 is a

per spectpreterideembdiimentptfahe phsentexeemioa; of appl yi ng the danping fluid to

t he pickup actuator shown in FIG 16A;, FIG 19A is a perspective view

showi ng still 0 3 : i I i he pickup
act?%mat or shovvll?)d?"nslijlgﬁasrci1 931&21 ;h:vr%g‘? s%n\glcg%pfcgﬁ%aé;cgg@% gﬁoa‘{'ﬁw gW'S %Wi ng a main

i f FI 19A. 2 TAI L | PTI . HE PREFERRED. E | VENT
portion o IQIG. 1S a groap or exp a[%n{:r)llgsacé?ampmgcéltfgfo talI:ned ya ampmgl\{ﬁ%)o%vE

‘Lhe present invention;
FIG. 7A is a perspective view showing a pickup actuator according to a second
preferred embodiment of the present invention;
10 FIG. 7B is a sectional view showing a main portion of the pickup actuator shown in
FIG. 7A;
FIG. 8A is a perspective view showing a pickup actuator according to a third
preferred embodiment of the present invention;
FIG. 8B is a plan view showing the pickup actuator shown in FIG. 8A;
15 FIG. 9 is a plan view showing another example of applying the damping tluid to the
pickup actuator shown in FIG. 8A;
FIG. 10 is a plan view showing still another example of applying the damping fluid
to the pickup actuator shown in FIG. 8A;
FIG. 11 is a plan view showing still another example of applying the damping fluid
20 to the pickup actuator shown in FIG. 8A;
FIG. 12A is a perspective view showing a pickup actuator according to a fourth
preferred embodiment of the present invention;

FIG. 12B is a sectional view showing a main portion of the pickup actuator shown



FIGs. 5A to 6 show a pickup actuator according to the first prefesg@she 2006
enbodi nent of the present invention. It would be understood that the |ike
el enents woul d be given the 30 June 2006 - 12 sane reference nunerals as
above. Accordingly, a reference nuneral 10 in the figures is a base nenber,
20 is a lens holder, 30 is a lens holder driving neans, and 50 is a danpi ng
flurd. As showmn in FIG. 5A to 6, the base nenber 10 conprises a body
portion 12 and a 5 hol der supporting pantion 14. The hol der supporting
portion 14 is attached to an upper side of the body portion 12 by a pair of
screws 1l6a and 16b. An objective lens 22 is nounted on the |ens hol der 20,
whil e the %ﬁﬁ: ol der 20 is suspended at the hol der supporting portion 14
of the bds er 10 by two pairs of wire springs 24a and 24b, while being
capabl e of being noved toward focusing and tracking 10 direction. The |ens
hol der dri vi n§loehhs Becoongriise shawingi anodfer rrampte 0t 3alyangithe dbmpagdlad pai r
of driving coils 34a and 34b. The magnets 32a and 32b are respectively

att achedd @e pRXup soh@es sabwhhe Fiens2Rol der 20, and forma nagnet circuit.
The driving coils 34a and 34b are disposed at the body portion 12 of the

base menber 1 ile facing each other .and 15 bei ng spaced.fromthe.
respective rragl,’g%}t,\@' %segﬁan%%e\gtsh%wwges&@taépgﬂeﬁgaargﬁlgttgﬁggg/mﬁq@e dAmBNgr i vi ng
coils 34a and 34b respectively have a pair of focusing coils and a pair of

t r abki ngtluisi toghgpigkupeeruagndhaee in BEg. f@ﬁth are wound in a perpendicul ar
fashion with respect to each other. A danping fluid 50 is applied to

surfaces of t[FeGMpYNes SecBdAalansh IRBwER i3l 4P ek ARpRL a\p'?gyhhgtdhe ddinbidgng
coils 34a and 34b sufficiently. The danping fluid 50 functions to danp the

vi bratiog o i he |l ens_h r .while the I ens holder 20 is

driven. ﬂlﬁhdgt%gé%%#%ag%f&dﬁt%rggo‘?g ”ﬂi@ %%@1 oid state, having ferromagnetic

super particul ates dispersed therein. Thus, the nagnetic particles are not
p p i cul di.sp dth i Th h g icp i cl

separ at ed froml®hdOHdnpPAFPEStIHEYi6W showing a pickup actuator according to a tifth

preferred embodiment of the present invention;
10 FIG. 16B is a sectional view showing a main portion of the pickup actuator shown
in FIG. 16Ap;
FIG. 17A is a sectional view showing another example of applying the damping
fluid to.the pickup actuator shown in FIG. 16A;
FIG. 17B is a sectional view showing a main portion of FIG. 17A;
15 FIG. 18 is a perspective view showing another example of applying the damping
fluid to the pickup actuator shown in FIG. 16A;
FIG. 19A is a perspective view showing still another example of applying the
damping fluid to the pickup actuator shown in FIG. 16A; and,
FIG. 19B is a sectional view showing a main portion of FIG. 19A.
20
DETAI PTION QF THE PREFERR M IMENT
FIGs. 5A to 6 show a pickup actuator according to the tirst preterred embodiment

of the present invention. It would be understood that the like elements would be given the



30 June 2006 - 13 even when the centrifugal force of high intensizpyun®notde
magnetic field is exerted to the fluid. Here, Fe3®»4 can be utilized as. the
magnetic particles. It is preferable that the danping fluid 50 has a
viscosity ranging from 1000cP to 2000cP, at an atnospheric tenperature
twenty seven centigrade (27 Q Additionally, it is 5 preferable that the
danping fluid 50 is magnetized to a degree from 100G to 200G in the

magnetic field of 3~4kOe. Accordingly, -dile-to the viscosity thereof, the
danping fluid 50 danps the vibration of the tens holder 20, and at the sane
tinme, the damping fluid 50 does nqt gravitate . downward. Thus, the

appr opr i astag"egpﬁ}ﬁ%?wdpnﬁéaﬁiaﬁdg‘ﬁcu' C%&'%%yasr%gﬂéé’ewl?ﬁél h@ﬁh@?s“gfffs?,%& and
32b and the driving coils 34a and 34b. U. S. corporation, the Ferrofluidics
di scl osedbase presfiier r Aisexlgnp helder, 3dush letwrtpidey driving cheds, and 80,is a dampimgt i ¢
fluid. According to the related data, the disclosed magnetic fluid are
conmposed ©@fid4' 6% of magnetite, 16-20% of oil sol uble dispersant, 73-80% of
carrier liquid, and 0-1 % of aromatic am ne. 15 The pickup actuator of the

0f “the. obj et i 08 TERR bl S Brdnt He=Naget oDty S35 Boflbh A4S "9

hol der 20 toward the directions of focusing and tracking. The |ens hol der 20
i s roved pldercwppe@inEipagian teckhedisddeirsippartiag portionof4 sl asiaehadcto arupeen gde
flowi ng through the focusing and tracking coils 36a, 36c and 36b, 36d. 20

In such séttt@bb@npoddndessr i pgid ot ereWe 165 bgd 168t , the vibration occurs. Such
vi bration, however, is directly danped by the danmping fluid 50 di sposed

betveen the maqRels. A721e:839 328,004 NG ok ¥hpa, 51 Ly 24% BRdndak hef or e

the vibration is tra W re Springs Juné 2006
14
- suspended at the holder supporting portion 14 of the base member 10 by two pairs of wire

springs 24a and 24b, while being capable of being moved toward focusing and tracking
10 direction.

The lens holder driving means 30 comprises a pair of magnets 32a and 23b, and a
pair of driving coils 34a and 34b. The magnets 32a and 32b are respectively attached to
both sides of the lens holder 20, and form a magnet circuit. The driving coils 34a and 34b
are disposed at the body portion 12 of the base member 10, while facing each other and

15 being spaced from the respective magnets 32a and 32b at a predetermined distance. The
two driving coils 34a and 34b respectively have a pair of focusing coils and a pair of
tracking c.oils 36a, 36b, and 36c, 36d which are wound in a perpendicular fashion with
respect to each other.

A damping fluid 50 is applied to surfaces of the magnets 32a and 32b so as to

20 contact with the driving coils 34a and 34b sufficiently. The damping tluid 50 functions to
damp the vibration occurring at the lens holder 20 while the lens holder 20 is driven.

The damping tluid 50 is in a colloid state, having ferromagnetic super particulates

dispersed therein. Thus, the magnetic particles are not separated from the damping thiid 50



Accordingly, as indicated by a line "Ge" in FIG 6, the time "Te"38 gan2dee
the objective lens 22 to reach the designated spot "T" and be settled
therein is remarkably shortened, in conparison with the tinme spent with the
conventi onal danper bond (see tine "Gd" of FIG 6). 5 More specifically,
when the vibration occurs during the focusing and tracking of the objective
| ens 22, the objective lens 22 can be rapidly settled in the designated spot
"T", because the vibration is directlyjdanped by the danping fluid 50

di sposed between the magnets 32a and 32b and the driving coils 34a and 34b
before the vibration is transmtted to the wire springs 24a and 24b. 10
Especi al byen wheothdicegtritogdl Hercpiot kigh iahsiag, arr thé nidgaedy Beldris ekdrwand idgn
constructed as above, even when the vibration occurs at the | ens hol der 20

due to tpﬁid‘?ﬁéiﬁdﬁeﬂ Qm&%ﬂﬂg&i %Sth‘ﬂgg?dgﬂ&h pirﬂ?lek’.i bration of the |l ens hol der

20 is efficiently darfped ) up ~actuator of the present

i nvention has_a high aptabiljity so_that it can be enployed into the
optical devi cé%lSWé%FWgFMQ‘B% i%ﬁ?“lﬁ‘ﬂ‘ﬁﬁéﬂ has Reregosyy §§&\”é§°ﬂh&0§ﬁw‘bal
device in autonobiles, 15 etc. Further, since a heat generated fromthe

driving 2000c®, 3dan amubsphidriadermpecartfeawefiycesemeemagdader (@2 kChgAdditiomelypitakup
actuator is efficiently cooled through the danping fluid 50, the functional

det eri or af i : t: ; t ~CalrnBkC due
o fhe nEeand parte BuEhi MRY 40 (P rop s R HTH Gkl in ABDGHE 200GH .
act uat or of the_grez%n% [ nvention, since there is no need to inject the
danper b8RENEHE Beldpd 3 space of the hol der supporting portion of the
base nenber, the manufacturing process of the optical pick device becones
si npl er, and Adeerdmgiyf dwet torthegiscasstyshereef, abe dardping| tiuid 60 Wasps tROvibratien2006
- 15 Meanwhile, the danmping fluid of the present invention can be used

t oget her giieNehdRold&OD IRk 20 Bl saBRTREY, (RO ASmpRBANEE IS0l doRafot ftavieasge superb
danping and coil cooling effect as
downward. Thus, the appropriate amount of damping fluid 50 stays between the magnets

10 32a and 32b and the driving coils 34a and 34b.

U.S. corporation, the Ferrofluidics disclosed a preferred example ot such damping
fluid 50, i.e., a magnetic fluid. According to the related data, the disclosed magnetic fluid
are composed of 476% of magnetite, 16720% of oil soluble dispersant, 73780% of carrier
liquAid, and 071% of aromatic amine.

15 The pickup actuator of the present invention constructed as above performs the
focusing apd tracking of the objective lens 22 by moving the magnets 32a and 32b, i.e. lens
holder 20 toward the directions of tocusing and tracking. The lens holder 20 is moved by
controlling directions and intensity of electric currents flowing through the focusing and
tracking coils 36a, 36c and 36b, 36d.

20 In such situation, as described in the Prior Art, the vibration occurs. Such vibration,
however, is directly damped by the damping tluid 50 disposed between the magnets 32a

and 32b and the driving coils 34a and 34b, before the vibration is transmitted to the wire

springs 24a and 24b.



descri bed above. Thus, it would be understood that the term"conpshgghe 2006
the d ains does not exclude such case. 5 Even though the preferred

enbodi ment of the present invention suggests the magnetic fluid as the
danping fluid, it is not limted to the suggested magnetic fluid only, but
can be any substances if they performthe same function as the suggested
magnetic fluid. FIG. 7A and 7B show a pi ckup actuator according to the
second preferred 10 enbodi ment of the prgsent invention. According to the
second preferred enbodi rent, a danping neans utilizing the danping fluid is

provi ded to the pick actuator. A referenc neral. 110 i,s,a base nenber,
120 is a Iensgﬁgﬁggﬁﬁﬁfgdn @a%gPéHé”ﬁoﬁ%éH“gﬁFﬂgﬁém%%@ﬁs&e Lkgn %b&Fs a
danping fluid. As shown, the base nenber 110 conprises a body portion 112
and a hofliegtiveseai bbb taely teadesigoated saot A paiidr beosetyuskdgrein Baregragkablysb ar e

di sposed at an upper surface of the body portion 112, while being spaced

f r om eacthoetched, iatcotnparieste vith mhaehe GpSitaMEte the Tdd@veMInAPAarfp RNt i(5g per ti on
114 is fixedly attached to an outer surface of one yoke 115a by a plurality
of screms.dA?-gﬁiegfive |l ens 122 is nounted on the |ens holder 120, and the
| ens hol der E is 20 suspended at the hol der supporting portion 114 of the
base menber 110 by two pairs of wre springs 124a and 124b so that the |ens
hol Ber 120 calMase spesilacallyo Whee t YibRAtogrPCeBrstdusingfbe tRusige 2nd tragking OAEK ng.
The | ens hol der driving nmeans 130 conprises a pair of nagnets 132a and 132b,
and 30 Joect2@0ens 22,6he abjdeiive lrgs 2Richn béﬂﬁapid'l??%eft&@ﬂﬂttﬁe d&2matdcpd 820" ,ar e
respectively attached to an inner surface of the two yokes 115a and | 15b,

The base eenRent 11fafbd iiteod Halipel BF MO AR e MRIA30 b BiFed R e

yokes 115a and3%15bdg n%d 8’1% dtro.maxi [11:54% ﬁg%dfgonqenttﬁat t he magnetic fl ux

magnets 323 an 1ving coils before the vibration 1s transmitted
- to the wire springs 24a and 24b.
10 Especially, according to the pickup actuator of the present invention constructed as

above, even when the vibration occurs at the lens holder 20 due to the outside vibration or
the shock, the vibration of the lens holder 20 is efficiently damped. Thus, the pickup
actuator of the present invention has a high adaptability so that it can be employed into the
optical devices having vibrations of high intensity such as the optical device in automobiles,
15 etc.
Further, since a heat generated trom the driving coils 34a and 34b during the
focusing énd tracking of the pickup actuator is efficiently cooled through the damping tluid
50, the functional deterioration of the pickup actuator, or damage to th.e optical pickup due
to the heat can be prevented.
20 Still turther, according to the pickup actuator of the present invention, since there is
no need to inject the damper bond into the inner space of the holder supporting portion of
the base member, the manufacturing process of the optical pick device becomes simpler,

and the manufacturing costs are accordingly reduced.



S density toward a desired direction. The driving coil 134 conpri $8S,de 2006
focusing coil 134a and a tracking coil 134b which are wound to

per pendi cul arly cross each other. The driving coil 134 is disposed at the
| ens hol der 120, maintaining a predeterm ned distance fromeach of the
magnets 132a and 132b. The danping fluid 150 is applied to the surfaces of
the magnets 132a and 132b so as 10 to contacts with the driving coil 134
di sposed at the | ens holder 120 suffici.ely. The danping fluid 150 is the
sane one enployed in the first preferred enbodi nent of the present
invention. Thus, the description of the danping fluid 150 along with its
effect will 2B elle SAMBIDE HUiR A8 (cRieST 4B HERIC s DaBsddoRRhartuth the
description of the first preferred enbodinment of the present invention. 15
FI Gs. 8Adnyeitlorsthadampepbaridlpndetilliafiothe samersdpert dampidpeatdaildecqotieg erte«ds
enbodi nent of the present invention. According to the third preferred
enbodi ne : ﬁg@p' bl Zd L ngefl Ui e b Egﬁﬂg t he
pi ckup a@%sﬁngt?a avi ?gg%’mqga’gadrgsg%#d'e%%tﬁie?%eﬁgn élrrﬁgf('edrd%l[?lrgsee ?1?1%?3 21 66?5 a
base menber, FZO is a lens holder, 230 is a |l ens holder driving neans, and
250 i s aRfisiudg SEFUFHE 20 As shown, the base menber 210 conprises a body
portion 212 and a holder supporting portion 214. The hol der supporting
porfion 214 i Even swagl th pratined drmbosiimenupethe predentofiventien lsagiesisahd i on 212 by
a plurality of screws 216a and 216b. A pair of yokes 215a and 215b are

di spos edn@gnétr&efma@grmeswxf%ﬁﬁg fiRfd, iR depHifartd Nsugddsted @MERSicauid only, |
predet erm ned 30 June 2006 - 17 distance from each other. A pair of first
magnet s.- 232a and 232b are respecti.vely attached.to the inner  surfaces of
The"y okeB oAbt S0uBes AR Bt thestarE HRcidstas e migpieee BAHRED ) 5300
are respectively attached to the outer surfaces of the yokes 215a and 215b.
5 An objBeid.ve lens 222 is mounted on the | ens holder 220, and the |ens

hol der 220 is suspended at the hol der supporting portion 214 of the base

nmenber 210 by FI@® PRihé 7Bfshow a pickup actuator according to the second preferred
10 embodiment ot the present invention. According to the second preferred embodiment, a
damping means utilizing the damping fluid is provided to the pickup actator. A reference
numeral 110 is a base member, 120 is a lens holder, 130 is a lens holder driving means,
and 150 is a damping.ﬂuid‘
As shown, the base member 110 comprises a body portion 112 and a holder
15 supporting portion 114. A pair of yokes 115a and 1135b are disposed at an upper surtace of
the body portion 112, while being spaced from each other at a predetermined distance. The
holder su;;porting portion 114 is fixedly attached to an outer surface of one yoke 115a by a
plurality of screws.
An objective lens 122 is mounted on the lens holder 120, and the lens holder 120 is
20 suspended at the holder supporting portion 114 of the base member 110 by two pairs of
wire springs 124a and 124b so that the lens holder 120 can be moved to the direction of the
focusing and the tracking.

The lens holder driving means 130 comprises a pair of magnets 132a and 132b, and



wire springs 224a and 224b so as to be noved toward the directionggQfyne 2006
focusing and tracking. Further, the |l ens hol der 220 conprises a pair of
yokes 215a and 215b. and a pair of vertical parts 228a and 228b. The yokes
215a and 215b are disposed at the base nenber 10 210, and the vertical parts
228a and 228b have openings 226 to acconmopdate the first and the second
magnets 232a, 232b, 232c, and 232d. The | ens hol der driving neans 230
conprises a pair of first magnets 232a -afd- 232b, a pair of second magnets
232c and 232d, and a driving coil 234. The first and the second nagnets

232a, 232b,.232c 32d are r ect attached to i nner and outer
surf aces al‘%f‘vd?gf%?g‘g C PREYT %ullg“p f%ﬁ %‘F}“%?P'émﬁi? AEAFNEH 1@ AR INDLE Bk Rber .

The driving coil 234 conprises a pair of focusing coils 234a wound ar ound
the vert iofahe yar yeke2188a andl | P38 ind ffommadnagnetio titcsit.didsreothet yakek d h$a el der
220, and a tracking coil 234b wound around the linking portion of the both

vertical |ngp ta?e 31%§@seé@g thed5h8e mbhtet W@kﬂa%i}xgc@%}edg%ﬂme‘d NRERG rOm eGEPSS
perpendicularly to the focusing coils 234a.” 20 The danping fluid 250 is

2322 and SH9D 1 O JORea SBAEC VI BF SETCUR" G BV AG Sk PR T R CRBIITS20 i <

driven. Here, the openings 226 are defined at the vertical parts 228a and
22815 of tdeesityeresvartaldgsireddicection. Tundrizogaoil 188 comprisenatipausing, colsl3dnang i n
FIG 9, the danping fluid 250 may be applied between the outer walls of the

openi ngs &kl tdEhat whih avewblsdto ;szag@ndzaﬁm}aeﬂ)s%&h thet. enel @Nng &8 der

220, and the second nmagnets 232c and d. Also, as showmn in FIG t he

danpi ng f e t he
openi ngs. 734 4TBRTH dRFIeALRoluer ARLARRLLAF s pRARE erﬂé‘@ﬂ%&%@hwﬂ b nd
232d. Still al so, azq‘shown in FIG 11, the danmping fluid 250 may be applied
anong théhwgée‘ﬁﬂ aghi$255ur f aces of the openi ngs 226, side surfaces of

t he yokes 215a and 215b acconmmodated therein, and the whole outer wall
surfaces of tHEhd danspingfidid &0 Sexpplied waghvstiface3 24 the23iAbnet? 3223 arah tB223dchs

10 to contacts with the driving coil 134 disposed at the lens holder 120 sufficiently. The
damping fluid 150 is the same one employed in the first preferred embodiment of the
present invention. Thus, the description of the damping fluid 150 along with its effect will
be omitted since it has been described as above in the description of the first preferred
embodiment of the present invention.

15 FIGs. 8A to 11 show a pickup actuator according to the third preferred embodiment
of the present invention. According to the third preferred embodiment, the damping means
utilizing a damping fluid is provided to the pickup actuator having two pairs of magnets. A
reference numeral 210 is a base member, 220 is a lens holder, 230 is a lens holder driving
means, and 250 is a damping tluid.

20 As shown, the base member 210 comprises a body portion 212 and a holder
supporting portion 214. The holder supporting portion 214 is fixedly attached to an upper
side of the body portion 212 by a plurality of screws 216a and 216b. A pair ot yokes 215a

and 215b are disposed at the upper surtace of the body portion 212, having a predetermined



Here, the danping fluid 250 is the one utilized by the first and 4 neeo0sd
preferred 10 enbodi nent of the present invention. Thus, the further
description of the danping fluid along with its effects are omtted, since
it has been described as above in the description of the first preferred
enbodi nent of the present invention. FIGs. 12A to 15 show the pickup
actuator according to the fourth preferred enbodi nent of the present

i nvention. According to the fourth prefdired enbodi nent of the 15 present
invention, a danping neans utilizing the danping fluid is applied to a
shaft-type pickup actuator. As shown, the pickup actuator according to the
fourth pr r i t of the present invention conprises a base
menber 3 gﬁﬁgéﬁgﬁggﬁgﬂgg$n320, a lens holder driving neans 330, and a
danmping fluid 350. The |ens hol der 320 is disposed at the base menber 20 31,
capabl e of bei/hBaRSYHasRAELE 178 and 238k pnwspsictivey ashehyddndhe inaeksuntpcesand
the tens holder driving neans 330 drives the I ens hol der 320 toward the

di recti onf ¢ie yokew il Sigard2ll 5H, Rehiter Mekien @air bicecdadPhdpdels| 2326 138Q32@aRs t he

vi bration occurring at the | ens holder 320, when the |lens holder 320 is

driven. 5 . - ' center portion of
t he base%%%%%‘g&%%gghﬁ\d %"2.‘“#’ @fgﬁgéf%%oﬁég%%%ggggﬁgagﬁ are di sposed at
both sides of the shaft 311. while having the shaft 311 in the center and
bei By spaced fAHAVESHS I68hEI2 isrmeunsec-ar ther lsnsiaqlderi 220,386 theasBs Relgeri20ris of

second yokes 317a and 317b are di sposed at the outer side of the first yokes
315a and sbspefiddy aththe holgensyppedixigeportinn @ 1 dlio$ tirrtege trieatbee 2¢O bgttiverpairdopai r  of
first magnets 332a and 332b are attached to the inner surfaces of the first

yokes 315@r@%§§94a W bead Ph0Q lféaftgvedjgo degé'?ﬂxte@ﬁf)nspé’ij %c@gingj?ﬁ nd

magnets 332c 332d are respectively attac to the inner s ces of

ot i mod dieckRE" BuHg doFes Boldsr G GmERes oo 195 Qb o0y e dpatr
accomodat e a shaft 311 of the base nenber 310. As the shaft 311 of the base
menber  of vertical parts 228a and 228b. The yokes 215a and 215b are disposed at the base member
10 210, and the vertical parts 228a and 228b have openings 226 to accommodate the tirst and
the second magnets 232a, 232b, 232c, and 232d.
The lens holder driving means 230 comprises a pair of first magnets 232a and 232b,
a pair of second magnets 232¢ and 232d, and a driving coil 234. The first and the second
magnets 232a, 232b, 232c¢, and 232d are respectively attached to inner and outer surfaces
15 of two yokes 215a and 215b which are mounted on the base member. The driving coil 234
comprises a pair of focusing coils 234a wound around the vertical parts 228a and 228b
formed at both sides of the lens holder 220, and a tracking coil 234b wound around the
linking portion of the both vertical parts 228a and 228b. The tracking coil 234b is wound to
cross perpendicularly to the focusing coils 234a.
20 The damping tluid 250 is applied between the inner walls of the openings 226 and
the first magnets 232a and 232b, to damp the vibration occurring while the lens holder 220

is driven. Here, the openings 226 are defined at the vertical parts 228a and 228b of the lens

holder 220.



310 is inserted into the shaft hole 321, the lens holder 320 is myupi8%008
the base member 310. An objective lens 322 is nounted on the |ens hol der
320. The lens holder 320 conprises a pair of openings 323a and 323b for
accomodating the first yokes 315a and 315b. Accordingly, the | ens hol der
320 is mounted on the base nenber 310 so as to be '.5 noved toward the
directions of focusing and tracking. The |ens hol der driving neans 330
conprises a first and a second magnets_gg2a, 332b, 332c, and 332d, and a

driving coiil the fir n e secand net 332a 332b 332c,
and 339 are ALERBEISY el bmerat B %%@WH!P&?‘ UifbRakmay 25 RAGKISREThA t he
second yokes 317a and 317b. The driving coil 334 conprises a focusing coi

334a andthg op@rpaills abfthe epeninigsgloaichised 34the vEHEal puts1ifg wdi 328834 ahd lenswound
around a circunference of the shaft hole 321 of the | ens hol der 320,

el it ai Nhog T, Gl U Rl AhADSR: LHOMUDAL, SbhoWRAIELS, 8828 and 332b.
Wiile, the tracking coils 334b are wound around both sides of the Ilens

hol der 3 t al kd h . det di st t
332c. ande8tpTe i Eo8h oy e SRl SHRES BeliGhetght e 1B St RS PR g
coils 334b are wound to cross perpendi cularly to each other. Therefore, the

| en$ hol ard the20sicad the sepoue dagnem28ha Meﬁl"ﬁemérn@dosmlbﬂhﬁda& showdi inect i ons
of focusing and tracking by an el ectronagnetic interaction of the first and

t he secopt negneé 8ard@idg, ludd250 22)@ ,apple 2386l tHeh@hdle G Reall Turfagdd of3Bda,
and a pair of tracking coils 334b. The danping fluid 350 is applied to the

can bo 1 RPN Gk sORRREES i ReC 2ty b b hiteald S PO " © 2%

suffici entlé whereby the vibration occurring at the |ens holder 320 during
a driviF§o fOWewalbwsrfqem aktedie g the secang mpgRpe 32202 1D, JAwdRAG
12B, the danmping fluid 350 is applied between the focusing coil 334a of the

| ens hol Here, I2Odanging leid 25G1s thegnetusliz:ad2ay andfid8ahd tHdweeseat pretdrréds not

limted thereto, but the danmping fluid 350 can be applied to the other

Pl pges. dhRBhdikRne 65ths BP&¥nd Bvention. Thus, the further description of the damping tluid
along with its effects are omitted, since it has been described as above in the description of
the first preferred embodiment of the present invention.

FIGs. 12A to 15 show the pickup actuator according to the fourth preferred
embodiment of the present invention. According to the fourth preferred embodiment of the

15 present invention, a damping means utilizing the damping fluid is applied to a shatt-type
pickup actuator.

As shown, the pickup actuator according to the fourth preferred embodiment of the
present invention comprises a base member 310, a lens holder 320, a lens holder driving
means 330, and a damping fluid 350. The lens holder 320 is disposed at the base member

20 31, capable of being moved toward the directions of focusing and tracking, and the lens
holder driving means 330 drives the lens holder 320 toward the direction of focusing and

the tracking. The damping tluid 350 damps the vibration occurring at the lens holder 320,

when the lens holder 320 is driven.



FIG 13, the danping fluid 350 nmay be applied to the surfaces Of:%gf 5%588d
magnets 332c and 332d, to be in contact with the tracking coils Mh©

di sposed at both sides of the lens 15 hol der 320 sufficiently.

Alternatively, as shown in FIG 14, the danping fluid 350 may be applied
bet ween the focusing coil 334a of the |l ens holder 320 and the first nmagnets
332a and 332b, and at the sane tine between the tracking coils 334b of the

| ens hol der 320 and the second magnets 332c and 332d. Al so, as shown in

FIG 15, the danping fluid 350 nay be apiyied between the 20 openings 323a
and 323b of the lens holder 320 and a pair of first yokes 315a and 315b

whi ch are accommodated in the openings 323a and 323b. In this case, it is

preferable tha ~ Rl OcK]: rt.3 i rovi-ded at edges he.yokes 315a
Phd 51ob Lo bl af{?ﬁ%*ﬁ#%?%%ﬁﬂa%@cééﬁfﬂogi%?&d‘m"&gﬁﬁfégh A g

applied to the yokes_315a and 315b..may gravitate 30 June 2006 2| toward the
first nmagiokes 3@5@@%},@3@@@%;@@@@ ﬁ8§ﬁ6§é€l sad} Atbrivhile hayinghdeypbiied1 B15a
and 315b due to the magnetic property thereof. The danping fluid 350 here is

the same ianke cedted indetsbingspabed frofrséach DEReREa pastddriténddndistange efretiee @air of
enbodi nents of the present invention. Thus, further description of the

danpi ng fJ ui i i \ SLNGE. ) | r eady
descri bed4 egésﬁag%é 3i1?1a %%gg%bzggdﬁ%qogﬁd %;Hl % hggf st?ﬂg{a ?g}ée{firespgé%ée%%ggp %ent of
the present jnvention, FIGs. 16A to_ 19B show the pickup actuator_according

t |
to the fi¥OR PRYAEANSEICIIB FeRpCOFromach PNt RaHIITSHRENES d3AMd t he

pi ckup actuator according to the fifth preferred enbodi nent of the 10
present i¥32brare anached he nwt innerd duytacenqlt the €issty okess 2l Sueamded1 581 Ghile ticemsedabl der
420, a lens holder driving neans 430, and a danmping fluid 450. The | ens

hol der 4Z0nhkas mbuser!paltdt se@dnd HEGRE 333 hnk S 384 %F@z%@ﬁec%%lzhﬁgal?ﬁeﬁetorfﬁ@%lér SO

as to be noved toward the directions of ocusing and tracking. The lens
of 1 ocusi METRTROT PASKI TG, JOKRT B gPnd T P18 60 Whips the vi brat fon

A shatt hole 321 is defined at the center portion of the lens holder 320 so as to

10 accommodate a shaft 311 of the base member 310. As the shaft 311 of the base member
310 is inserted into the shaft hole 321, the lens holder 320 is mounted on the base member
310. An objective lens 322 is mounted on the lens holder 320. The lens holder 320
comprises a pair of openings 323a and 323b for accommodating the first yokes 315a and
315b. Accordingly, the lens holder 320 is mounted on the base member 310 so as to be
5 moved toward the directions of focusing and tracking.

The lens holder driving means 330 comprises a first and a second magnets 332a,
332b, 332c, and 332d, and a driving colil 334. Here, the first and the second magnets
332a, 332b, 332c, and 332d are respectively attached to the tirst yokes 315a and 315b and
the second yokes 317a and 317b. The driving coil 334 comprises a focusing coil 334a and a

20 pair of tracking coils 334b. The focusing coil 334a is wound around a circumference of the
shaft hole 321 of the lens holder 320, maintaining a predetermined distance trom the first
magnets 332a and 332b. While, the tracking coils 334b are wound around both sides of the

lens holder 320, maintaining the a predetermine distance from the second magnets 332¢ and



15 occurring at the |ens holder 420 when the | ens holder 420 is d%@&@ﬁbzG%G
shaft 411 is disposed at the center portion of the base nenber 410. A pair
of first yokes 415a and 415b are di sposed at both sides of the shaft 411,
whil e having the shaft 411 in the center and being spaced from each ot her
at a predeterm ned di stance. Another pair of second yokes 417a and 417b are
di sposed at the outer sides of the first yokes 415a and 20 415b, while
faci ng each other and bei ng spaced from-gach other at a predeterm ned

di stance. Here, the second yokes 417a and 417b are substantially in

sem -cyl i i : - I f. fi.rst | 432a and 432b are attached
to one s?gg&s' "@fel Eoﬁgﬁrg%%m_l ??/‘F?%ﬁddr ?lgéfﬂtk@gcbgﬂg@g%i%%c %‘?%ilr] [zgncd'§§f17b, whil e the
ot her pair of second magnets 432c and 432d are 30 June 2006 _22_ attached
to the oPH@PENGICHIAEYSP cateoher oHirsfore sherlena helder 2207¢an bemeved som bf basee

first nmagnets 432a and 432b faces each other, and so is each of the second

magnet s 4R2atbeanndl @h82d. thAdibaddnsloltecuditik dnd tehekinges) ai cletreoraggretic portion of
the tens holder 420. to 5 accommpdate the shaft 411 of the base nenber 410.

As the sk kSl iataqt e : l,e 420

i S nount Bﬁg%ﬁ[ %g @gsrg’?ﬁe etg‘r: S%’fgd rﬂ%ng%}‘%fg%i J\;]/%bl’ gégcl ai[‘? |2s(,i ' Hrr‘%ut]rzls?ll €d on t he
| ens hol der 3%0 The |l.ens hql.der 420 is provided with at |east one pair of
opefi ngs €89 3344 AR AR PLFaCIRG AHdA4ng a pair of first yokes 415a and 415b
di sposed at the base nenber 410, whereby the | ens hol der 420 is nounted on

t he base 10 né#iteatamping Buids3 Oois applivalecthe suvdiacds bh ehedirsentagners 382a imlcA3Rbng
and tracking. The |l ens holder driving neans 430 conprises a first and a

second mMRgNEths: fh%%%mgixﬁ%@d 3;5%&2 b%gﬂ.céﬁn%& WiE pﬁe}fggl\{ﬁq%c&i 53£etnt @eW%he

second yokes 417a an riving coi e driving coll 434

conpri se L of. fogusi oils 434a, and a pair . of tracki coils 434b.
Thet ooudp st a0 seitpis Yo BEihiee wbeiig e et s 1B nokRf el i 45
hol der 320, maintaining a predeterm ned di stance fromthe first nagnets 432a

and 432b driving ¢fethe dans hotdes Ri2Rgs capid!y dagwed.ar e wound around the both sides of
t he | ens hol der 420,

10 As shown in FIG. 12B, the damping fluid 350 is applied between the focusing coil
334a of the lens holder 320 and the first magnets 332a and 332b. However, it is not limited
thereto, but the damping tluid 350 can be applied to the other places. That is, as shown in
FIG. 13, the damping tluid 350 may be applied to the surtaces of the second magnets 332¢c
and 332d, to be in contact with the tracking coils 334b disposed at both sides of the lens

15 holder 320 sufficiently. AltérnatiVely, as shown in FIG. 14, the damping fluid 350 may be
applied between the focusing coil 334a of the lens holder 320 and the first magnets 332a
and 332b,. and at the same time between the tracking coils 334b of the lens holder 320 and
the second magnets 332¢ and 332d.

Also, as shown in FIG. 15, the damping tluid 350 may be applied between the

20 openings 323a and 323b of the lens holder 320 and a pair of tirst yokes 315a and 315b
which are accommodated in the openings 323a and 323b. In this case, it is preferable that a
blocking part 319 is provided at edges of the yokes 315a and 315b to block the damping

fluid 350, since the damping tluid 350 applied to the yokes 315a and 315b may gravitate



mai ntai ning a predeterm ned di stance fromthe second nmagnets 432c @UQn 5%65
The focusing coils 434a and the tracking coils 434b are wound to Cro
perpendicularly to each other. Thus, the | ens hol der 420 is noved tomard
the directions of focusing and tracking, 20 by the el ectromagnetic
interaction of the first and the second nagnets 432a, 432b, 432c, and 432d,
the focusing coil 434a, and the trackin% coils 434b. The danping fluid 450
is applied to the surfaces of the first 4tegnets 432a and 432b so as to be
in contact wwth the focusing coils 434a at both sides of the |lens hol der 420

30 June 2006 3.sufficie . _Accordin t he vi ratl currin at the
| ens hol d&FA e“éstrfaitﬁ“aﬁsg‘géﬁﬁ%335)%@&9&%5dtsevﬁgdwgtaa%m (B $okFS TR, As
shown in FIGs. 17A and 17B, the danping fluid 450 may be appl ied to the

sur f aces apfl Jtlhk dpaia th@fm@cm propagy e edt3 The dampihg atiid 860 herd i thosinacenewi t h
the tracking 5 coils 434b at both sides of the lens holder 420 sufficiently.

Al ter nat 'u\{ﬁl&é(d 1rﬁ§xe5m9W§cdoHd Firdd the #8rd b?&%rﬁj&{%ﬁlﬂhﬁéd{k dt el % RveAd. | ed
bet ween the f ocu5|ng coi | 434a of the | ens hol der 420 and the first nmagnets

d nd f th
oz oo s tRR e nb S 3R g L350 et 30 e g R, H'e

19A and 19B, the danmping fluid 450 nay be applied 10 between the openings
4235 and beesplreddyt descriedss b rein the deserigtionet P tirstofrefeir resk erplogidémenr B ahe and
415b accomodated within the openings 423a and 423b. In this case, it is
pr ef er ablgesehhivesidyl. ocki ng part 419 is forned at edges of the first yokes
415a and 415b to bl ock the danping fluid 450, since the danping fluid 450

magnets 432a. a s o PR Ay I EREIH Ao B TR YRR, ) ke

415a and 415b due to the magnetic property thereof Here, the danping fluid
450 is t wERedEmentiof thecpressat {IV8NH9-st | second, third, and the fourth
preferred enbodi nent of the present i nvent i on. Thus, further description of
the danpi ng flAs shotal) thd picigupradnimatot &coadifig et the ifiSthgrefetred ensbodarenttof ks been
described as above in the description of the first
10 present invention, schematically comprises a base member 410, a lens holder 420, a lens
holder driving means 430, and a damping fluid 450. The lens holder 420 has a cylindrical
shape, and is disposed at the base member so as to be moved toward the directions of
focusing and tracking. The lens holder driving means 430 drives the lens holder 420 toward
the directions of focusing and tracking, and the damping fluid 450 damps the vibration
15 occurring at the lens holder 420 when the lens holder 420 is driven.
A shaft 411 is disposed at the center portion of the base member 410. A pair of first
yokes 415a and 415b are disposed at both sides of the shaft 411, while having the shaft 411
in the center and being spaced from each other at a predetermined distance. Another pair of
second yokes 417a and 417b are disposed at the outer sides ot the first yokes 415a and
20 415b, while facing each other and being spaced from each other at a predetermined
distance. Here, the second yokes 417a and 417b are substantially in semi-cylindrical shape.

A pair of first magnets 432a and 432b are attached to one sides of the semi-cylindrical

second yokes 417a and 417b, while the other pair of second magnets 432¢ and 432d are



preferred enbodi nent of the present invention. 20 Wiile the presgniyne 2006

I nvention has been particularly shown and described with reference to the
preferred enbodi nent thereof, it will be understood by those skilled in the
art that various changes in formand details nay be effected therein wthout
departing from the spirit and scope of the invention as defined by the
appended clains. 30 June 2006 24 CLAIMS 1. A pickup actuator of an optical
devi ce conprising: a base nmenber (10,- 320, 210, 310, 410); a |ens hol der
(20, 120, 220, 320,420) which is disposed 5 at the base nenber so as to be

noved ifitafhéE 6 theRshe@kide$ OF LRI BGomNFbKes ACKA BE 4 874 Hite Whic b rame plk ective
lens (22,122, 222, 322, 422) is nounted; a |l ens holder driving neans (30,

130, 23 3 re. drivi t he l.ens _hol.der . t I e directions of
To Tt oou S it PR el D a3 SR o SRR MRS R GET <
(50, 150, 250, 350, 450) applied directly between the base nenber or parts
fast wi4Xdthe base menber and the | ens hol der or parts fast with the |ens
hol der for danping a vibration occurring at the | ens hol der 15 when the | ens
hol der is drAvshaftihglet 4™ is@efinbdhdge celitey pdr@ion e amSIehd hbldth42heaof ocusi ng and
tracking direction, the danping fluid having a viscosity ranging from

1000¢P j0,2000RRAENAT 511 bPtftaSDlRBREUNG, RORA ik 317 flsbruad AR e

di Sper se

shaft hole 421, the lens holder 420 is mounted on the base member 410. An objective lens
-422 is mounted on the lens holder 420. The lens holder 420 is provided with at least one
pair of openings 423a and 423b for accommodating a pair of first yokes 415a and 415b
disposed at the base member 410, whereby the lens holder 420 is mounted on the base
10 member 41 so as to be moved toward the directions of focusing and tracking.
The lens holder driving means 430 comprises a first and a second magnets 432a,
432b, 432c, and 432d respectvely attached to the second yokes 417a and 417b, and a
driving coil 434. The driving coil 434 comprises a pair of focusing coils 434a, and a pair
of tracking coils 4345. The focusing coils 434a are wound around the both sides of the lens
15 holder 320, maintaining a predetermined distance from the tfirst magnets 432a and 432b.
While, the tracking coils 434b are wound around the both sides of the lens holder 420,
majntajniﬁg a predetermined distance from the second magnets 432c and 432d. The
focusing coils 434a and the tracking coils 434b are wound to cross perpendicularly to each
other. Thus, the lens holder 420 is moved toward the directions of focusing and tracking,
20 by the electromagnetic interaction of the first and the second magnets 432a, 432b, 432c,
and 432d, the tocusing coil 434a, and the tracking coils 434b.
The damping tluid 450 is applied to the surfaces of the first magnets 432a and 432b

so as to be in contact with the focusing coils 434a at both sides of the lens holder 420



2. The pickup actuator as clained in claim1, wherein the base
conprises a body portion (12, 112, 212) and a hol der supporting

portion, and the lens 25 holder is suspended by two pairs of wire springs
(24a, 24b, 124a, 124b, 224a, 224b). 3. The pickup actuator as clained in

”%(?"ftsnséooe

(14, 114, 214) attached to one side of the upper surface of the body

claim1, wherein the base nenber is provided with a shaft (311, 411) on the
30 center portion thereof, and the |ens .}Bol der has a shaft hole (321, 421)
for acconmmodating the shaft and the leri§ holder is supported with respect
to the base nenber in the manner of being inserted to the shaft through the

shaft hole. 35 4. The pickup actuator as clained in claim?2, wherein the

| ens hol der. driving nmeans conprises: 30 June 2006 25 a pair of na%

32b) respeidicispglyy Ay Qfém&i the ViIBsRHGN QGcyEENER t{‘ﬁ@f’lsélﬁ@eﬁdﬂgé?ml)%}ﬂ

coi|l (34a, 34b) which is disposed.on an upper surface of the base nenber

nets (32a,
#mprd vi ng

as to maiwheaithe kns holdeed?2d & daivead di stance fromthe pair of magnets, and

whi ch generate an el ectromagnetic force for driving the lens holder along

SO

W th the ”agn%fsssho@n AR ?4/‘}&9;:18(‘1 BRI i % {B‘;%(dé@g}‘?'bg%@l‘?ed ghgrein the

10 driving coil” conprises a pai'r focus

surfaces of the pair of second magnets 432c and 432d, to be in contact with the tracking

5 coils 434b at both sides of the lens holder 420 sutficiently. Alternatively, as shown in FIG.

-’18, the damping fluid 450 may be applied between the focusing coil 434a of the lens holder

420 and the first magnets 432a and 432b, and at the same time between the tracking coils

434b of the lens holder 420 and the second magnets 432c and 432d.

Also, as shown in FIG. 19A and 19B, the damping tluid 450 may be applied

10 between the openings 423a and 423b of the lens holder 420 and the pair of first yokes 415a

and 415b accommodated within the openings 423a and 423b. In this case, it is preferable

that a blocking part 419 is formed at edges of the first yokes 415a and 415b to block the

damping fluid 450, since the damping fluid 450 applied to the first yokes 415a and 415b

may gravitate toward the first magnets 432a and 432b which are disposed adjacently to the

-5 first yokes 415a and 415b due to the magnetic property thereof. Here, the damping fluid

450 is the one utilized in the first, second, third, and the fourth preferred embodiment of

the present invention. Thus, turther description of the damping tluid 450 along with its

effects is omitted, since it has been described as above in the description of the first

preferred embodiment of the present invention.

20 While the present invention has been particularly shown and described with

reference to the preferred embodiment thereof, it will be understood by those skilled in the

art that various changes in form and details may be effected therein without departing from

the spirit and scope of the invention as defined by the appended claims.



and a pair of tracking coils (36c, 36d) <cross perpendicularly to §@9rhe20
other. which are wound to 6. The pickup actuator as clained in cl arm 4"%f
wherein 15 the danping fluid (50) is applied to the surfaces of the magnets
to be in contact with the driving coil sufficiently. 7. The pickup actuator
as claimed in claim2, 3, 4, 5, or 20 6,24herein the |Iens holder driving
nmeans conprises: a pair of nmagnets (132a, 132b, 232a, 232b, 332a, 332b,
432a, 432b) di sposed on an upper surface of the base nenber, spaced from
each ot her at aLBredeternined di stance; a pair of yokes which support the
pair of magnetS=22¥S(115a, 115b, 232a, 323b, 332a, 332b, 432a, 432b) with
Haspegt to the%baﬁg peokep, aatda i ChE naxi op ZEc BN e wioake eﬂimémrtjesdjalgragneti cI
ux density of the nagnets toward. a Si jrectjaon; and a driving coi
(134a, 134b, 234a,3233p° ’i%%l?r‘%‘?rséft%', 15y 4%1?16; dézﬂﬁb)‘imi'ch i s di sposed on an
upper surface of taelehenbhohdeder28p a80f 02&@} nBaDN42a0 predetkr msnddsdo sédnce
from the gnet s, .and LC a el.ect i c.for r..drivgng
the | ens hg?de$£aﬁ%%b an A pﬁ%ﬁ%§5n5§s§ﬂ§5k§. ﬁ%gﬁgﬁgﬁbpl%cfﬁgfgﬁggggcI%ﬁned
in claim7, whépeuninge aniti inarkioid, cengrises floousi iy coblsctilsa, 1oBa,
334a, 434a) whbshigse ywundsasoupsh f hes Genterepf the lens holder 30 June

2006 26
a lens holder driving means (30, 130, 230, 330, 430)

for driving the lens holder toward the directions of

10 focusing and tracking; characterised in that there is
a damping fluid (50, 150, 250, 350, 450) applied

directly between the base member or parts fast with the
base member and the lens holder or parts fast with the lens
holder for damping a vibration occurring at the lens holder

15 when the lens holder is driven by the lens holder driving
means 1in both the focusing and tracking direction, the
damping fluid having a viscosity ranging from 1000cP to
2000cP at 27°C, in which magnetic particulates are stably
dispersed.

20
2. The pickup actuator as claimed in claim 1, wherein the
base member comprises a body portion (12, 112, 212) and a
holder supporting portion (14, 114, 214) attached to one
side of the upper surface of the body portion, and the lens

25 holder is suspended by two pairs of wire springs (24a, 24D,
124a, 124b, 224a, 224Db).

3. The pickup actuator as claimed in claim 1, wherein the
base member is provided with a shaft (311, 411) on the
30 center portion thereof, and the lens holder has a shaft
hole (321, 421) for accommodating the shaft, and the lens
holder 1is supported with respect to the base member in the
manner of being inserted to the shaft through the shaft
hole.
35
4., The pickup actuator as claimed in claim 2, wherein the

lens holder driving means comprises:



in an horizontal fashion with respect to the |ens holder, and trg@?iqﬁ
coils (134b, 234b, 334b, 434b) which are wound around both sides 2006

| ens hol der to cross perpendicularly to the focusing coils. 5 9. The pickup
actuator as clainmed in claim7 or 8 wherein the danping fluid (150, 250,
350, 450) is applied to surfaces of the25agnets to be in contact with the
driving coil at both sides of the |lens holder sufficiently. 10 10. The

pi ckup actuator as clainmed in claim?2, wherein the 1ens holder driving
means conprises: a pair of first magnets (232a, 232b) disposed on an upper
surface of the base meiberofahibenehsi nig2eachs o herspast breil heidhigashadedof rom

each other at g, esdlsﬁ(gsr gined, o di'e%tsa'?u%q’d g ; nglnla of second magnets (232c,
y

232d) respective I sposed at outer es of the first magnets; a pair of

yokes (215a, 215b)ambwrsqufmlt Weaffuii%z Wg And & HEL SR RgHetWRAL h

respect to thesbagsgdrenper, @anpd whish mrxiEze ahd gancepdrakgiatgpgneti c
flux density toward a deS|red direction; and a dr|V|ngF%P|I (234), which is

mount ed on %t hPTRFRECTBINGES  ILHERRR ch Jenerat BALh B eSO Rlgned™e PBHE f or
25 driving theydrensathol der éﬂ@ﬂgrbﬂnébnéh‘}cfIﬂ’@ﬁcean(ioﬁ:ecdlﬂdvﬁ&QHEtlSe tlkend ens

hol der havi ng .a pair of vertl al_.parts i ch have openings (226) for
acconnndatinglFﬁgﬁkagg e R ne Y

5. The pickup actuator as claimed in claim 4, wherein the
10 driving coil comprises a pair of focusing coils (36a, 36b)
and a pair of tracking coils (36c, 36d), which are wound to

cross perpendicularly to each other.

6. The pickup actuator as claimed in claim 4 or 5, wherein
15 the damping fluid (50) is applied to the surfaces of the
magnets to be in contact with the driving coil

sufficiently.

7. The pickup actuator as claimed in claim 2, 3, 4, 5, or
20 6, wherein the lens holder driving means comprises:

a pair of magnets (132a, 132b, 232a, 232b, 332a, 332D,
432a, 432b) disposed on an upper surface of the base
member, spaced from each other at a predetermined distance;

a pair of yokes which support the pair of magnets

25 (115a, 115b, 232a, 323b, 332a, 332b, 432a, 432b) with
respect to the base member, and which maximize and
concentrate a magnetic flux density of the magnets toward a
desired direction; and

a driving coil (134a, 134b, 234a, 234b, 334a, 334b,

30 434a, 434b) which 1is disposed on an upper surface of the
lens holder so as to maintain a predetermined distance from
the magnets, and which generate an electromagnetic force

for driving the lens holder along with the magnets.

35 8. The pickup actuator as claimed in claim 7, wherein the
driving coil comprises focusing coils (134a, 234a, 334a,

434a) which are wound around the center of the lens holder



the first and the second magnets attached to the yokes. 30 11. The ickuz%
actuator as clainmed in claim 10, wherein the tw pairs of first ( JZ‘zi‘,e 06
232b) and second (232c, 232d) nmgnets are respectively attached to inner
and outer side surfaces of the yokes (215a, 215b), while having the yokes

t her ebetween. 35 12. The pickup actuator 2gs clainmed in claim10, wherein the
driving coil has a pair of focusing coils (234a) 30 June 2006 27
respectively wound to be in horizontal fashion with respect to the |ens

hol der, and a tracking coil (234b) wound around a mddle portion of the

| ens hol der toirrasshopérpendilcflashiipnt ovitthe ferpadthgteoiths. Bris3. hdlwer,

pi ckup actuato I L ¢l aj , Zwﬁﬁ;ei e Qf{grpi s ddu g (ZRQ)g i s
appl i ed bet me%n(?ﬁ%P%%g{rﬁg%&o?étL?&P'ens ol djeb}4g;'nd4t e) f‘{;}?ls(%}ll n%genets. d10
14. The pi ckuprB@4ifat orodd cl &iAed i no€l aithelo drene3, hehdesi n the dEfsisng

fluid (250) is,appidgtbriveend e aRRAINGS @bitike | ens hol der and the
second magnets. 15. The picKup actuator as clained in claim3, wherein the

15 | ens hol’der driving means conprises: a pair of first magnets (332a, 332b)
respectively djsposedaikiiptdcisidiasr ofs tdie st tin whid #n AV NgS | henahifr

of the base mepber |0 1Ne C§1L8L aNdshesPeLy ! Velh NAYIRG 255 applied to
surfaces of the magnets to be in contact with the driving
coil at both sides of the lens holder sufficiently.
10
10. The pickup actuator as claimed in claim 2, wherein the
lens holder driving means comprises:
a pair of first magnets (232a, 232b) disposed on an
upper surface of the base member while facing each other
15 and being spaced from each other at a predetermined
distance;
a palr of second magnets (232c, 232d) respectively
disposed at outer sides of the first magnets;
a pair of yokes (215a, 215b) which support the first
20 and the second magnets with respect to the base member, and
which maximize and concentrate a magnetic flux density
toward a desired direction; and
a driving coil (234) which 1s mounted on the lens
holder, and which generate an electromagnetic force for
25 driving the lens holder along with the first and second
magnets, the lens holder having a pair of vertical parts
which have openings (226) for accommodating the yokes and
the first and the second magnets attached to the yokes.

30 11. The pickup actuator as claimed in claim 10, wherein the
two pairs of first (232a, 232b) and second (232c, 2324)
magnets are respectively attached to inner and outer side
surfaces of the yokes (215a, 215b), while having the yokes
therebetween.

35
12. The pickup actuator as claimed in claim 10, wherein the

driving «coil has a pair of focusing coils (234a)



predeterm ned di stance fromeach other; 20 a pair of second nmagnets &§§§6b6
332d) respectively disposed at outer sides of the first magnets, MHI|€
being spaced fromthe first nagnets at a predeterm ned di stance; a pair of
first yokes (315a, 315b) and a pair of second yokes (317a, 317b) which
support the first and the second 25 nagpgts with respect to the base
menber, and which concentrate and maxim ze a nagnetic flux density of the
first and second nagnets toward a desired direction; and a driving coi
(334) which is disposed at the I ens holder, and generates an
eIectronagnetE@sﬁ@bcevémgeWBahd 30 bbthnthermagn6h$ ttastibvewtihd keapect
hol der, wher e| has .a Jpair Qpe

Ni. AGS - b
acconnodatlng Ph%ﬂﬁa}anf ggf ySQgs togeF%ePgV\ﬁ)I}lri ﬁz3§%|rs ﬁg %e%gﬁd
attached to the fmmddlyokeﬁorBSOQG dhe pﬂﬁkuplauuuatémﬂakﬂclamned frogsai m

15, wherein tggrggﬁhy gaggpctgogpélfggusfg?%gggthOG 28 a focusing coi

(334a) dispos roun a circunference aft hole of the lens
hol der, wh?le maintaining a predeterm ned distance fromthe first magnets;

and a pair of %ra%Kbnglthbsae%éé%brdb§p9§sgm@aoyﬂdc@a&m 19, siilgseoh the
| ens hol der, mhlle mai ntai ni n pre determ ned distance fromthe second

magnet s: wher BRAPLRE fdsdsi rig 290i 11 armPRHES RRINGRY coht sORRRINGBURE FBE
cross perpendigdkanbydke §ﬁ§htﬁbh@ﬂrst magnets.

10 14. The pickup actuator as claimed in claim 10 or 13,
wherein the damping fluid (250) is applied between the
openings of the lens holder and the second magnets.

15. The pickup actuator as claimed in claim 3, wherein the

15 lens holder driving means comprises:

a pair of first magnets (332a, 332b) respectively
disposed at both sides of the shaft, while having the shaft
of the base member in the center and respectively having a
predetermined distance from each other;

20 a palr of second magnets (332c, 332d) respectively
disposed at outer sides of the first magnets, while being
spaced from the first magnets at a predetermined distance;

a palr of first yokes (315a, 315b) and a pair of second
yokes (317a, 317b) which support the first and the second

25 magnets with respect to the base member, and which
concentrate and maximize a magnetic flux density of the
first and second magnets toward a desired direction; and

a driving coil (334) which 1is disposed at the lens
holder, and generates an electromagnetic force together

30 with the magnets to drive the lens holder, wherein

the lens holder has a pailr of openings (323a, 323b) for
accommodating the pair of first vyokes together with the
first magnets attached to the first yokes.

35 16. The pickup actuator as claimed in claim 15, wherein the

driving coil comprises:



10 17. The pickup actuator as clainmed in claim15 or 16, wherein %yg 0
danping fluid (350) is applied to surfaces of the first magnets s %p%%Q Qe
in contact wwth the focusing coil of the |ens holder sufficiently. 15 18.
The pickup actuator as clainmed in claim115, 16 or 17, wherein the danping
fluid (350) is applied to surfaces of tI second nagnets so as to be in
contact with the tracking coils of the | ens holder sufficiently. 20 19. The
pi ckup actuator as clainmed in claim15, wherein the danping fluid (350) is
appl i ed between the openings of the I|ens holder and the first yokes. 20.
The pickup actuat o Bece$higredoih dPafm 19ismRerei aron@d X5 ¢1FSenigiais-ehas

a bl ocking pardr (849) sharpr eyert dmecwlanpéng hbubdrf r Rideavid B 16 iheway d
the first magnets. 21. The pjckup actuator as claimed in claimg3, wherein

the |ens hol dFeRTIAMGP SR EHS Gy ildeS 86 4 1p&it MGOTESSt dkes (415a,
415b) disposed at 4 hpabet bt stdeskoiigt heisbaft33aM)i | @ibpyseg theushafdowof
the base nenber.in the center and, being .spaced from each other at a .
oot or i med S b S s AROLIS i PRE e LA PG S R efinea
di sposed 35 alistdrere sfimdes twfe tderdnid stagpekas, and each of which is
substantially in a ,sem.-cylindrd cal_.shape;. 30 ne, 200 air.of fjrst
magnet s (432a, 43%}}(e at nacké% tfgc%ﬁéﬁgsi%elsl o?%{ﬂhg{hseecgﬁ%g}flgﬁ}gs,CO\}\%SI earre
faci ng each otvmmd to cross perpendicularly to each other.

10 17. The pickup actuator as claimed in claim 15 or 16,
wherein the damping fluid (350) is applied to surfaces of
the first magnets so as to be in contact with the focusing

coil of the lens holder sufficiently.

15 18. The pickup actuator as claimed in claim 15, 16 or 17,
wherein the damping fluid (350) is applied to surfaces of
the second magnets so as to be in contact with the tracking

coils of the lens holder sufficiently.

20 19. The pickup actuator as claimed in claim 15, wherein the
damping fluid (350) is applied between the openings of the
lens holder and the first yokes.

20. The pickup actuator as claimed in claim 19, wherein the
25 first yokes has a blocking part (319) to prevent the

damping fluid from gravitating toward the first magnets.

21. The pickup actuator as claimed in claim 3, wherein the
lens holder driving means comprises:

30 a palr of first yokes (415a, 415b) disposed at the both
sides of the shaft, while having the shaft of the base
member in the center and being spaced from each other at a
predetermined distance;

a palr of second yokes (417a, 417b) which are disposed

35 at outer sides of the first yokes, and each of which is

substantially in a semi-cylindrical shape;



a pair of second magnets (432c, 432d) respectively attached to tQﬁ th%r06
sides of the second yokes, while 5 facing each other; and a drivi gR@SiP
(434) which is disposed at the I ens holder, and which generate an

el ectromagnetic force together with the first and the second nagnets to
drive the Ilens holder, wherein the | ens 290l der has at |east a pair of 10
openi ngs (423a, 423b) for accommbdating the first yokes. 22. The pickup
actuator as clained in claim2l, wherein the driving coil conprises: a pair
of focusing coil (434a) disposed at both sides 15 of the | ens holder, while
mai nt ai ni ng a precdet BRAEN Histanraonedm tHS2fir st3%gnet§achpd &opaite of

tracking coi | ss{434h)r disposad,ai ROLdy Sides e ahdihe lers, belder, while

mai ntai ning a predeterm ned distance fromthe second nagnets, wherein the
focusi ng 20 coils andPaite CfacRFAGNEoiNING S wddddro 8P69s  PRFRRG tRiYar | y
to each ot her.aZZcrde RioCktRe adtUlror s 28e €l IMednen Sd@ml 2 oes?22,while

wherein the dapping fluid (450) is applied to surfaces of 25 the first
magnets so °as {g?¥ﬁ§i?FQﬂnﬂ€hﬁgﬂm rHfithe focusing coils of the |ens hol der

sufficiently. 24. Fherpivikdp acilat@34as whachred s ndekpbeedl,a22the ZEns
wherein the d ' fluid,(450). i.s applied to surfaces.of 30 t second
magnets so asa}?n(gicg%’i n 88ﬁt act lv?,iht h %%%e]fa?ta%ki ﬁé cegLieICstrgfmatgﬁee %ecns ol der
sufficiently. @gether piciduptlact Ut or asd cited nextand ctagme 2], tavhadrisien tthee

lens holder, wherein the lens holder has at least a pair of

10 openings (423a, 423b) for accommodating the first yokes.

22. The pickup actuator as claimed in claim 21, wherein the
driving coil comprises:
a pair of focusing coil (434a) disposed at both sides
15 of the 1lens holder, while maintaining a predetermined
distance from the first magnets; and
a pair of tracking coils (434b) disposed at both sides
of the 1lens holder, while maintaining a predetermined
distance from the second magnets, wherein the focusing
20 coils and the tracking ©coils are wound to cross

perpendicularly to each other.

23. The pickup actuator as claimed in claim 21 or 22,
wherein the damping fluid (450) is applied to surfaces of
25 the first magnets so as to be in contact with the focusing

coils of the lens holder sufficiently.

24, The pickup actuator as claimed in claim 21, 22 or 23,
wherein the damping fluid (450) is applied to surfaces of

30 the second magnets so as to be in contact with the tracking
coils of the lens holder sufficiently.

25. The pickup actuator as claimed in claim 21, wherein the
damping fluid (450) 1is applied between the openings of the
35 lens holder and the first vyokes accommodated in the

openings.



danping fluid (450) is applied between the openings of the 35 | ens hol der
and the first yokes acconmodated in the openings. 30 June 2006 3(02kinePQR6
pi ckup actuator as clained in claim25, wherein the first yokes has a

bl ocking part (419) to prevent the danping fluid fromgravitating toward
the first magnets. 5 30

26. The pickup actuator as claimed in claim 25, wherein the
first yokes has a blocking part (419) to prevent the
damping fluid from gravitating toward the first magnets.



