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~ TURNTABLE DEVI CE AND MA THOD THEREOF 5 Hiel d off 4 heN r2g8Rt i on
The present invention rel ateasado a turntable device fof receiving a 10

- recordi ng Whe64kza disc driving apparatus that spins the reeajpyigigh sC
-thereby recordi ng and/ or playing back iInformation. The present invention
rel ates nore particularly to the turntable device nounted to disc driving
appar at uses of |mn i (CD) players, digital video disc (DVD) players,
optical disc d“mlmmmmmmf and magnet o-opti cal (MO disc players.

* Background Art A tyrntable devic® SCRH!BTEQ as a disc rotator in a disc
driving 15 20 25 apparatus for recording nedia such as CD and MO disc. The

turntabl e spins at a rotational speed ranging from hundreds rpmto
t housands rpm The Japanese Patent Application Non-exam ned Publication No.

phot 0_cur bl E e VT oot TEheP, ™

mrror-finished-surface with a low friction coefficient. The disc placed on
the base thus is apt to slip on the base. On the contrary, the disc adheres
to the 'rrgr-% rface of the base, and a user has a difficulty when

r emovA ngFigd ofi E@Iflﬁ’ﬁmlf’ﬁe disc base. In addition, a renoval of the disc
fromthe base _sonetimes produces noises. The turntable device npunted on
such di sc dri ¥hegprgseatanyeasion relatgs to a-tumpggde dewige dor agreving a

PCT/ JP99/ 01149 a requires the nore flatness on its base because the disc is
_spun at redordingsgise of artishidpivinie appasatuatthatispinsehe recokding désd thenébyp t he
di sc. An acceptable | evel of surface wobble, in general, is not nore than

30'um m fayor@g BndY& pladingnbaeld MhfoPMatRM aPhepFbsent BiebnkibrA rolaltes

DVD- RAM appar atus. 5 However, because the market tendency required the disc

be rotat ﬁﬂ)r@tpatr'f&%uhe}ﬂy &6 tﬁg%gﬁﬁaﬂg d%%ﬁﬂb‘é"ﬁ%ﬁ tg' c%)igc Hﬁ%iﬁ% ?PP%{%@@# ty,

the acceptabl'e | evel of t e nore

o off prEtAZk &R, (RBBEHEYELNEL BRE USRI P < AR B e
t he di sc ,and head di,sposed, cl osel.y 210 the disc so that the head could
not readflﬁ’rvftlgaﬁ%ﬁsaat”é/‘?‘?&ﬂﬁ‘ﬁ%"ﬂ?@c@@? BeRPYSSveral factors contribute

to this surface wobbl e: accuracy of mounting a turntable to a rotary shaft
of a notor that drives the turntable, accuracy of machi ning each conponent
of the nmptor, and accuracy of assenbling these conponents into the notor
are the BackgramndAst The surface wobble due to

A turntable device is employed as a disc rotator in a disc driving

15 apparatus for recording media such as CD and MO disc. The turntable spins

| at a rotational speed ranging from hundreds rpm to thousands rpm. The
Japanese Patent Application Non-examined Publication No. H09-190675
discloses a turntable device of which disc base is formed by photo-curable
resin.

20 The disc base made of photo-curable resin has a mirror-finished-surface
with a low friction coefficient. The disc placed on the base thus is apt to slip
on the base. On the contrary, the disc adheres to the mirror-surface of the
base, and a user has a difficulty when removing the disc from the disc base.
In addition, a removal of the disc from the base sometimes produces noises.

25 The turntable device mounted on such disc driving apparatuses



15 the notor rotation thus varies according to each turnt abiaaqgvi ce and is
-not the sane. In order to mnimze this surface wobble, the éhNn?Gﬂi
accuracy of the notor conponents and the assenbling accuracy thereof have
been i npr ovedviabereever, this nethod of inproving the accur a®pecig®9/01149
"deadl ocked for realizing the further flatness of the base. 20 Another prior
art of the turntable device is disclosed by the Japanese Patent Application
" non-exam ned Publication No. H 11-25555. In this prior art, a turntable
made of resin is secured to a netallic rotor housing of a notor. , The

" turnt abl eeguiresdhednoird flapeisstoncibsbass bacaypsd slesdie 18 epin dtm bigh ahéed
quantity, and the coated material is hardened. Then the surface of the 25

coat ed mair highideneity-ddtd RFOe65P thd writel bt @88 didcWidh beeptabid abl e
made of resin Is coated with paint conprising polyester resin, nold rel ease

agent usedydoge LIROhopBe tiﬁgbfg%géﬁ 8l mbFITBAAR RN REFrD VIR Bl £yerTNe

agent thus repels e resins or coating so 't Hat’t he
resin ca coat i) t he turntable.. O her .co t | turntabl es
ol oy ko S IVDREDN bogeiatidy and 3 Chie e HFD RAM, apphiids.
therefore_susceptible to bei ng damaged when the_resin including solvent is
appl i 8d tAewWever, begaysahesmagket sendencynrenired the| digc earotated Atathe
e.g. polycarbonate, hardly accept an application of resin that requires
heat i ng. higber speedsanhdde cquippetl yth the highmt denpiiys theabcepdblmlevied of
turntabl e nade of-. adhesive strength between the turntable and base, both
made of rtdei surfacewobbleesiruldbeatiord Btridthe controlied. t Mbolbible of dake duriteg of
resin oxidized while it is nolded as well as it is left so that the surface

of the tuhat spdratioAQturtedBPcRustsatteCdiceNdalbdbn THE 1REBSR Wabble. The
characteristics between the turntable and base thus remai n unst abl e. As a

result, t i e i . be
com of f g OBEH Yeaded AP dlsTah APhENRGITE Ao W hBRE diiOBETT PR

D schasurg of. the In tion,Th resent,, inventio ddresses the prgbl ens
di sch@se e}'% ’\?‘é,sogthaggg‘?‘rbe?% c?m%tb’fe@dé‘i”'r%ﬁi agf’ 01832‘8 cﬁggc%rrﬁgﬁ mess
nore than a giyen I?iel, and tﬂ&x base, has af'aroug ed surface, This.
construction aP?YRkel fagtpegcontribute to this surface wobble:aecuragy ghmqunting o,
slip thanks to appropriate friction between base and disc _during the

dri vi ng, %ﬁar%qabge to appotawhehaly of romoterthak drixes khe suentalde caeruggey 6f a
first enbodi ment of this invention, there is provided a turntable device
conpri si rmpachining éacic kemponént af tharmatprs end edcunacy aifdassencding thepe a
rotary shaft journaled by said bearing; (d) a rotor secured to said rotary

shaft; (ejomapshenterintéche @nstar hreahermais fasions.cdThe suafatebiabiletdue td_ 1
~~, J (~" N 2002 3a (f) a turntable secured on said rotor; and (g) a disc

base 160MpEHes imt@or @6tdtior tHufvhred ResrdiRE ot dith fultitaHR! B6WicBathd ¢y @bt sai d
di sc base di sposed on said turntable for receiving a disc, and said disc

base havifig, gaipled ehQlibl B AN Sl facs L 6R0E, I RERbhinfiklaukiRsg) " he

har dness sal d disc base Is not |ess [ ardness "

2pect 1Py Bl bgpEHA SIS she AR B TRy Ve boen
improved; however, this method of improving the accuracy has deadlocked for
realizing the further flatness of the base.

20 Another prior art of the turntable device is disclosed by the Japanese
Patent Application non-examined Publication No. H11-25555. In this prior
art, a turntable made of resin is secured to a metallic rotor housing of a motor.
The turntable is coated with paint comprising polyester resin in suitable
quantity, and the coated material is hardened. Then the surface of the

25 coated material is cut and processed.



~ (a) a bracket; (b) a bearing secured in said bracket; (c) a rotary shaft
-journal ed by said bearing; (d) a rotor secured to said rot ar;i?w'\{)'g Me) a
stator facing said rotor and nmounted to said bracket; (f) a turnta Ig
secured on said rotor; and (g) a disc base conprising resin with a hardness
‘nmore than a predeterm ned | evel, said djsc base disposed on said turntable
for receiving a disc, and said disc ba havi ng a predeterm ned roughness
on a surface t{HgfeROfhe ARAtaWREHRIID b Qedite Sk Nedatedd wRO p@ime Usciirisingesi .
According to a further enbodinent of this invention, there i's provided a
manuf act upélpesteraesindmold release agenhusedifer foomprg the surntablesstidremains qna) appl yi ng

resin ligyid mxed wth fine partigles: (b) formng.a disc e by

har deni nngteﬂgmltéiBz%i #1? 8%%“?1ﬂ‘“&ﬁﬁpe?%ﬁ‘errS%‘&ﬁ%‘)ﬁ%‘ghé CQ%F%tgg%Wpaﬁﬁeesodi sc base.
Accor di ngthapthe résik tdrot 3 afliferaily tiftufdbdge. i Nvention, there is provided a
met hod of manufacturing a turntable device, wherein said turntable device

conprises: (a) a bracket; (b) a bearing secured in said bracket; y 4 (c)

a rotary shaft ~our ' earing; o - otor,secured to said
rotary shaft; %}%yacgg%ez&cggylf@%t%égssc ’%lg?cyf)}}lrcarg%ggtﬁgﬁﬁt%au{n ragégeIﬁ) br acket ;
(f) a turgilvdite THeaumtblOn hafefort QLseptilBdo begaladiaged hhse tBORRIN Si Ng resin
with a hardness nmore than 1'1 J tJ N 2002 a predeterm ned | evel, said disc

base di spBsbdingsodvendis applied Hheeete o umiales made of wpiachavings loay Beali sc base
havi ng a 4 rim e f . Sal od
co\r/r;)r ?si n%rsrtps @Egteg%r@&g@gg%hg&g%?ﬁgﬁ%s@%&ﬂg{ ‘?flj{egltns@% Q‘ng‘f*‘&dri ppi ng

_liquid rebéatingi ¥Ehenn tisc fhiasefopmed bylresn ooatimgais imechingt lon; thamdneabkecond st ep
of ‘har deni t iqui.d resjin.. According to a, furth e di rent, of this
i nventi on&&ﬂﬁm -=oﬁ%&3"?réirm%‘ ﬁ%ﬂ&h‘é ‘tuE}F‘i%iFg“;g) Bﬁﬁeﬁ’&&’i e devi ce,

wherein sahge Bpfe@ﬁl?@irﬁmgﬁé’- ;)eﬁec&tamﬁioa?e% wokrds), (e Qhﬁ?&ﬁ‘l@%%ad@@f.ré’si@?sar ing

secured in said bracket; (c) a rotary shaft 'journaled by said.bearing; (d)
a rotor sexdized whiledtiscnoldedhaswshas it;is l&f) saathat thesnrhccofithe antableot or and

nounted to sajd bracket; (f) a. turntable secure n.,said. rotor:,and (g) a
i sc. base EBAMSEB PP LTItarT rTH APaVELE s ars Bo B e BuPBPI ne | evel
sai d di scyhipsRe dnERemerh @itadf. JAS HrefubiR JdRésiveeqRnphNGeRbétinden isand sai d

di sc base havi n& a predeterm ned roughness on a surface thereof, said

met hod coYpak, gnd ghetise stight befcomeifrirprg thatuantgblesvhsadbe dige basefip pult st ep of
dri ppi ng lxrldf}w gesggdsi n onto said turntable; a second step of hardening the
dripped |19 d resin; and a third step of roughening a hardened surface of
t he resin.

Disclosure of the Invention

The present invention addresses the problems discussed above, and aims
te pmym Q,MQ, gg\(;ce of which disc base has a hardness more than a given
level, and the base ﬁas a roughened surface. This construction allowg a dlscon
the base to be free from slip thanks to appropriate friction betwef.an,t‘ﬁ;‘base and

disc during the driving, and also to be removed from the base with ease.

According to a first embodiment of this invention, there is provided
a turntable device comprising:

(a) abracket;

(b) a bearing secured in said bracket;

(c) arotary shaft journaled by said bearing;

(d) arotor secured to said rotary shaft;

(e) a stator facing said rotor and mounted to said bracket;



"> case where both are

" This manufacturing process can realize a turntable device that can prevent
-a disc fromslipping and adhesion to the disc base. Al so the tgm@ﬁl e t
ly JU~I 2002 4a manufactured by this nethod can control surfac | 2002
wi thin an acceptable |l evel. The disc base can be cut and processed while
“the turntable device is nmounted to the digc driving apparatus so that
appropriate friction is produced between a disc and the base as well as
surface wobbl e can @ advouatde sdcpredomtsasl dotadt; ari nce resin is applied to a

metallic turntabl e, adhesive strength therebetween is stronger than the
(Sl BUPRTSnAESUL ViR DG 018 Wieaent | nvent | on

thus is gppebdeRimiRH NevetUsaid ke Ha8€ BRpEstd d¥ s4d tlameld Rriredkidhg tahe Draw ngs
Fig. 1 is a perspective view of a turntabl e device in accordance with an

exenpl ar ydiegrsndi saishdise bagenkaviiigeg eradetenmined irowghnessgon 2 surfage therpof section of
the turntgpl e device in accordance wth the exenplary enbodi nrent of the
present invention. Fig. 3 illustrates a manufacturing nmethod of a disc base

of the turntabiRerdRYileChdrines @Prsdringigc Watd) isafotelssTaar 60 @iripagisnemt of the
present invention. Fig, 4 illustrates another manufacturing nethod of a

di sc basehasdnesheA” spacifiadaplld Ki&diSee i n accordance with an exenpl ary

enbodi nent of the present invention. i ~ J UN 2002 WD 99146772

PCT/ JP99/ 01149 5 Fig. 5 is a perspective view of another turntable device

i n accordance atddrdiag tex @uted embedibieei ofthis infentibe, théeresepiovidedention. Fig. 6
is a cross section of the turntable showm in Fig. 5. Fig. 7 illustrates a
shaving step ot tWHablgidgkicpgampiifingccor dance with an 5 exenpl ary enbodi ment
¢f yt he present inve(;l Iaackel:9- 8 is an enlarged view of an essential part
of “the shaving step Shown ii Fig. 7. Fig. 9 is an enlarged view of an
essential part ill u@)radtcanng sacoteden satihviacket; st ep after the shaving shown in

Fig. 8. 10 Fig. 10 js a pla i.ew of turnt abl e of which disc bases are
cut radially by thezcirﬁcrﬂ&m %}(tsf?'érﬁa]ieﬂ%&é?:lgrbam with the exenplary

enbodi nent of the p(c?%%for%é&(@é?&tb%ﬂidr@&?ﬁéﬂaﬁg Description of the Preferred
Enbodi nents 15 Exenplary enbodi ments of the present invention are described

with reference to t(s astatemipeingisaid retonendigountedsoesatd bragkeEnbodi ment 1) The
turnt abl e device sh in.Fig. 1 and Fig.. 2 in accordance with the first
@Nn b'l%gg dqREolr % i

exenpl ary enbodi nmen 3ftu?]lluae gentitAve is) e.g. enployed in an 20

optical disc driving)anias ke sompriding fbinevitiey h&dndssinforeltianen by a brushl ess
a predetermined level, said disc base disposed on said turntable for receiving a
disc, and said disc base having a predetermined roughness on a surface thereof,
and

wherein the resin is a photo-curable resin.

According to a further embodiment of this invention, there is provided
a manufacturing method of this turntable comprises the steps of:

(a) applying resin liquid mixed with fine particles;

(b) forming a disc base by hardening the liquid resin; and

(c) roughening a surface of the disc base.

According to a further embodiment of this invention, there is provided a
method of manufacturing a tumntable device, wherein said turntable device
comprises:

(a) a bracket;

(b) a bearing secured in said bracket;



- DC notor that conprises (a) base bracket 10) (b) stator 11 nounted to base
-bracket 10) (c) rotor 12 journal ed by base bracket 10. Turntable 1 has
turntable 13 integrally formed with rotor 12. Base bracket 10 44 JUN 2002
cylindrical with a stand. In an inner wall of the 25 cylinder 10a, bearing
‘case 15 shaped as a cylinder with a bottopis fitted in. i ~. J UN 2002
WO 99146772 6 PCT/JP99/01149 A pair of radial bearings 16 are fitted in the

inner wall of the bégnirogresmé jddmaleddyissiddeartipgi de and the other is at
downside with a spage in between. Rotary shaft 20 extends through the pair
“of radial bearings B adaterisecured fofaiddataByshafle pearings 16. At the center of

bottom of bearing c : NIAN LSPRSed:. A tip of shaft 20
contacts thrust pl a@%lsﬁgro&?hggélgﬁg@%%o |{§l§tg(?<|tog§la?y sglg%’orted by thrust
plate 17. The beari (fjatantable secured oneaitiactor;tapde beari ng such as a

hydr odynam c beari ngg.)&fsiat or 11 includes stator core 21 fixed on an outer

wal | of cylinder 10 f5-ase HImpRRs Hesin witha Rprdaessgeors Mafound on st at or

core 21. Rot&fetchinkd 16RA) 4580 Uidposd 60580 thindiRe 83 RBdyigtor Magnet
31 fixed to rotor frane 30. Stator core 21 faces nagnet 31 via an annul ar

space, f odise,ondmsaidzliscdrase bavingia predetennized roughnass ontasbtfacelBeiest,i nt egr al | y
formed with rotar. frqlge 30 So'thtﬁtﬁ tur?_table 13 covers the upper portion of
rotor frame 30. Sé\*ﬂf’?ﬁ qﬂng@slngg §€P8F iron of 15 which surface is

processed by pl &rnifig @disd®RQSHY:1 Ng zinc or nickel, or ion plating. In the
case of plating, chromate process may be provided on the outer nost surface
.of the plated fackrst stept tedepitingiliguit resin suxekwithbBoe partiglest o e 13 i s
gi"yectly Iﬂtgﬁg-é}{&the top plate of rotor frame 30, i.e. the top plate per
se functions as’a 20 turntable; however, it can be separated fromthe rotor

frame. In this aasendtsteprdfdatdenibg thaliqlid resde of any netal s easy to process
such as copper, or alumnum while rotor franme 30 is still nmade of iron. In
a center portion of turntable 13, a circular protrusion 13a is fornmed to

concent ri cal | yA@E&&?ﬁﬁ r;:é‘a}}f&r%e%@ﬁo&i%ﬂﬁgf gig'sdﬂ}vgﬁt?(ﬁr t#ire ti!‘ﬁrgf%?ﬁg r of 25

protrusion 13a noun I'S provi or rotary s to be
fitted rhethdd UofN n2anbDERtuAing0 al emale 7ddRadd, JWwh@2in1 §418 tumetalslicndevide a
circunference.13c of turntable 13, ring-shaped disc base 40 is forned. Disc
base 40 WH¥™M§® of resin and has been hardened but is still

(a) a bracket;
(b) a bearing secured in said bracket;
(c) arotary shaft journaled by said bearing;
(d) a rotor secured to said rotary shaft;
(e) a stator facing said rotor and mounted to said bracket;
! (f) a turntable secured on said rotor; and
(g) a disc base comprising resin with a hardness more than
a predetermined level, said disc base disposed on said turntable for receiving a
disc, and said disc base having a predetermined roughness on a surface thereof,
said method comprising the step of:
forming said disc base by:
a first step of dripping liquid resin onto said turntable;
a second step of hardening the dripped liquid resin; and

a third step of roughening a hardened surface of the resin.

This manufacturing process can realize a turntable device that can prevent

a disc from slipping and adhesion to the disc base. Also the turntable



“elastic. In this exenplary enbodi nent, disc base 40 is made of

" hereinaft

-photo-curable 5 resin, which conpensates the surface wobbl e. TheJi)ifsc IS
prevented from slipping on disc base 40 by m xing fine parti cligk JON 2002 ca
into the photo-curable resin. After the notor is assenbled, disc base 40 is
formed in a thickness responsive to jhe amount of surface wobble. The
phot o-curable resin used in disc base 40 is preferably, e.g. SUV-350 nade
by SANYU mrESIfhctitd. by tihs aietlicdl can oontrod\suchhet wobblebivithineai acdeptabiey
el asti ci tl\é' 1A procedure of manufacturing turntable 1 is described

Ye“ First, fit bearing case 15 into cylinder 10a al ong the inner
wal | . Secure aTh&idiscObaskaihdbe b@AAAD PPockbicl OvAIMle e NRAtaBR! Hevide REAri Ng case
15. Second, formstator 11 by fitting stator core 11 into cylinder 10a
al ong | 5 mpentediiterthevdisc drivang eppargusatsorthaioappropridiadrisiiemisaproddesd t h wi ndi ng
22. Thir formrotor 12 by.fixin net 3l to.rotor frame 30, .and press
fit rotar t‘gﬁ%]fta g’(ﬁci dot}f’%lbgselﬁf)q%&%(@nstué C%r%?brbg iGR ll%zfc%lﬁa‘{eb'r nt abl e 13.
Then, extsmgolied.ary shaft 20 of rotor 12 through bearing 16, and assenbl e
stator 11 with rotor 12, thereby farmng a notor. 20 Finally, formdisc
base 40 by var pineg§ F@Sﬂnnlshiaplkltﬂégstooﬁ meetadliq oturtsplon sidhesive sttemglinount  of

surface t:phe tabl e ine of the filmformng-dgvice used in
manuf actml?%{d&m%s% lgasgtéjﬂé:% ﬁ@n dtggcc:%fé% %)ew(r}]e\f\ngthr?h} geepéa? eof{ 5CSE?9. . A

_manuf act wtuogireref the prasbnidheentioasitusdd gosd P BoingichramigRbeesshl. In Fig. 3, the
filmformng-device fornms a filmon circunference 13c of m ~uN 200z WO
99146772 PCT/JP99/ 01149 8 the turntable responsive to the anmpbunt of surface
wobbl e g e Ol 13c. The fil mform ng-device conprises
(a? cont %F@%§%€E)Jf%§?§§§e sor 70 for measuring amount of surface
wobbl e, (c) inkjet nozzle 71, (d) ink supplier 5 73 and (e) ultraviol et

| anp 74. Phot cFigehddr prespestivhi gigwsefda tlmliag@ ddviaeuinf ascerdancel ®thvant h a gi ven
di stance,e and maasgr&s tpe tgi st ance C{I}?nges in between. Photo-sensor 70 is
coupl ed tBRBHYY sPpagimest ot} Fﬁfﬁsﬁra"év ®oconputer. Wien the turntable is
spun) controller 72 acquires the nmeasurenment result by sensor 70 at given

10 sanpling intervals, and cal cul ates amunt of surface wobbl e at each
rotational posiigi 8ris a ereps srstien rafiihe tyntably dewicee If peporgangp evibnded on t he
cal cul ati gﬁ ) I; led to ink supplier 73 and

ul travi o|"2‘t@mﬁ’ga§%£‘532‘? nE{Ss)ittkﬁgi)lreééﬁ'}@vﬁggggoupl ed to inkjet nozzle ?1. Nozzle
71 is disposed e.g. at 15 180 rotational angle fromsensor ?0. Nozzle 71

drips ink made_of _uyltraviolet curable elasti¢ resin. zzle 71 can control
the thi c_knesseFdS- 7 ANUSERFSSi ¢ BENYHCTHFIBE MReihq of a it s Ok SRR GEnERE | s i xed
Wi th silidedicelin Wtlofdhnce with an exemplary embodiment of the present invention.

Fig. 4 illustrates another manufacturing method of a disc base of the
turntable device in accordance with an exemplary embodiment of the present

invention.



particle dianeter ranges from10 nmto 100 nmU traviolet lanp 74 is

* di sposed at downstream side in the rotational 20 direction it UNe2gdd to
nozzle 71. Lanp 74 irradiates ultraviolet ray to circunference 13c. Ink

. supplier (fobdsdredes an ink-tank for reserving the ink) andpgTReogoiier
“dripping a given amount of ink per drif. A nunmber of drips can be

+ controlled so that the nozzle 71 can drip any anmount of ink arbitrarily.
Controller ?2 provides a signal that controls a nunber of drips to ink
supplier 25 73 at a given timng. The outlet of nozzle 71 neasures 0.1 -
0. 3 nm acr osslig. 5lis aylerzpedivaOviEst 46 aTRtRaT tuRogbld tegice ifhecabirdanémse of
turntabl e device in accordance wth the first exenplary enbodi nent of the
present witheam émmb&ﬂwémbaaiméﬁdomhet{&séﬁt i¥érgorst eps: (a) Dispose the
turntabl e device at a given place in the filmformng device, and spin the

mtor: 8 (1) Flokas3e080s odisRaPehuAbRIRARRE (HaBRL 8. of of roun erence

13c along the entire circunference o e turnta ) Controller 72

t
cal cul ates e f .Su I ts. { | .3 based
on the moasar ket L urtes 5hERedReR sl iRE Raok th Aek0BRneB Irih A
signal that controls nunber. of drips to 10 ink supplier 73 until entire
ci r c@nf ef¥XeTRRIaTE embodiment f the prasent iyeBtoNat plane. (e) I nk supplier 73
supplies a given anount of ink to inkjet nozzle 71 based on the control
signal. (f) NB#zBdsan enlapged miew of anessertanlpars ofbe shavingpieprehown
circunference 15 13c reaches the desirable flat plane so that ring-shaped
_film 40bin Big. Gt ned on circunference 13c. (g) Utraviolet lanp 74 irradi ates
ultraviolet ray to film40b thereby hardening fil m40b. Then dry the

hatdened fil nF#0bY S8 dhainldiged hase dOahsedsentid. pa@ fllusteating aeshssarily
to drip a required anount of ink all at one time, but the process of "drip

and dry"sicainbetéeRARE ¢le shdvidl ShawRTRIBEYsenbodi nent) disc base 40 is
formed by dripping, which produces the advantages of an inexpensive cost,

hi g ccuracy ) ed. i A . Sl - I: m xed
Wi t hhlc?l ne pargf%lqggl 5§ gtséﬁ ?1(?%; ?ggzégﬁ%aﬁ%g?%h\é\gﬁ%ﬁ%{ﬁ%%c%zé%{gg%&% to
PCT/ JP99 0%&49 surface gf di sc base 40 | ot mrror finished bﬁt i@

r oughenel” ERAVRACRIBISK step ip Atrpriiancs it the sxempluv enbaiment of dhe ( e
ultraviolet curable resin is entirely contracted and hardened by

ul t r avi oPEASeRRYRVEI ¥ er, since silica has a given size, it floats fromthe
resin surface even under the ultraviolet ray. 5 The peaks and valleys are
thus forned on the surface of disc base 40. Silica

Detailed Description of the Preferred Embodiments
15 Exemplary embodiments of the present invention are described with
, reference to the accompanying drawings.
(Exemplary Embodiment 1)
The turntable device shown in Fig. 1 and Fig. 2 in accordance with the
first exemplary embodiment of the present invention is, e.g. employed in an
20 optical disc driving apparatus. Turntable device 1 is driven by a brushless
DC motor that comprises (a) base bracket 10, (b) stator 11 mounted to base
bracket 10, (c) rotor 12 journaled by base bracket 10. Turntable 1 has
turntable 13 integrally formed with rotor 12.
Base bracket 10 is cylindrical with a stand. In an inner wall of the

25 cylinder 10a, bearing case 15 shaped as a cylinder with a bottom is fitted in.



is enployed in this process because it does not chemically react with other
-materials so that the characteristics of the resin do not r? YR t her,
the silica having 1 nm- 100 nmparticle size is used so that accu y of
sur f acewolwb @9/s6mpensati on i s not adversely affected. The swdrareyonbbl e is
"10 conpensated on a micron order accura@y that is required to ordinal disc
* drive apparatuses. O her fine particles producing the sane result can be
substituted for silica. The roughened surface of disc base 40 produces
friction with the disc | gaded on djsc base 40, thereby_ preventing the disc
" from sl i popay ofmadiakbearings ilfiavedittedymthe drnereaw thecbanring §A%e dpsc
base 40 is inperfect, the disc can be renoved fromdi sc base 40 with ease
and freeohedmatoipside afil¢hnotber gartatowmside witha shiace idbietwagnapRataxyus i s
descri bed hereinafter. Discs are nade of resin, in general, thus the

turnt abl ghafrge eRteddStHtoakR tABpaiPoPRERAPbé NS 36.arfdis jblienaRdsy the Of
both have simlar 20 structures, and the npl ecules on both surfaces absorb

W th eac 'Betg%i@]s Tﬁ'e“AQgﬁ%eQJntEP%f(ﬂ?%@b:ﬁ“b‘? ﬁetﬁ[‘%%ﬁeé'ggéé‘%e thPGS éfat@rleﬁfé” €.

As a resul tthe turnt strongl sor bs I'sc. Thé noises are thus
produced when the Jdj.sc d aded fr di.s ase 4Q. Nel BAS. L UF bl e
v b1 ihetle 4 il et ROR0R sart RBHERPE 10 SdnalPBRM 20 Tn AL Tre
disc is cone off tor‘rilt he %g turnt%?ll i)eevery ti when the apparatus.is

_vi br at ed S¥BBOTted e theugtplaye Ad. The bearing can begonon-copfam type pearing

PCTI JP991 01149 thereby produci ng harsh noises. The Japanese Patent

- Appl i cat ismhmlaéwdmxwmmdmbemngon No. HO9 27166 discl oses another prior
art that a disc base is forned by applying paint of polyurethane system on
‘a turntabl e. I3tatbr 41dashides sthtr aib@lefixéd ohhen buthiswallasfeeylbuierol04 he
har dened pol yuret hane paint. Since the hardened pol yurethane paint is still

soft, thefdhsde hegeltetadbe andd wifd] dds@oliadeor VAt eore 29, aMRRGAI LS | S
hand-carried by a user. The disc follows the vibration so that little noise

o o B o S o by e e g e o LT L o o S A e

paint is oft thatfiller partj.cles having, Ll nn 100. nm Sz

P Dsor bed TAPEF ohE? B Erdsseaghf oty ViR A BhBRidt, BRR foP Bofpf 1% ifhtes
roughness lﬁan ot ?e ii)r med on the surface of the disc base. The filler,

t hus, haWf ﬁld;}a?t@i?ﬂ 'size on a micron order is desirably used to roughen
this surface. However, such large particle sizes are not good for a_15 high
density di sc dFevntadlepdas antegrally formmed grithwptonramesd0 sathat supetabdex and
val | eys are forned on the base surface, which easily produces surface

wobbl es. Fbeovarstthaampperiportionlofrotrindeameri® pbasntablenddés preade offizen of
average particle size of 1 - 35 ,um this particle size of the prior art
does18ot which suafadyDisppayessadilgh phatiepter depositirigaemaorobhhiekeht ommiowe t han
30 u m 20 The disc base nade of photo-curable resin in accordance with the
first exespkiaigy dHbEKE ¥BBE JTaFladinka chRemate Pobsds WMHMbeOpisvidéd air ehéli ng

to JIS K ?215, "A"-hardeni ng neasurenent nethod (hereinafter referred to as

Ji SA) ThistelBAS r%q{pf Qget er Hardeness Measuring Method of
Pl astics) 1|§tse speéé:i w%ﬁeb()g/ﬁ}{%gﬂ%%gesé I ndustrial Standard (JIS) for 25

determ ni ng hafd s _grades Qf,;.rubben, plastic ek} . i
ia. uuN Zooz %?EM%&#ﬁ@‘@f%ﬁf&%y 81 m%tgﬁiet pﬁ%%diﬁé%rlgla};sggﬁgsd(gﬁch
har dness %s above, .t he, absorption et.weer}1 .
the top plate of rotor frame 30, i.e. the top plate per se functions as a
20 turntable; however, it can be separated from the rotor frame. In this case,
turntable 13 can be made of any metals easy to process such as copper, or
aluminum, while rotor frame 30 is still made of iron.
In a center portion of turntable 13, a circular protrusion 13a is formed

to concentrically engage with a disc loaded on a base. At the center of

25 protrusion 13a, mounting hole 13b is provided for rotary shaft 20 to be fitted



* the disc and the disc base is not so strong that the disc n @dﬁbl[zoaded

- fromthe base with ease. However, when this disc base is eﬁ@l%@ a

portabl e apparatus, the disc does not follow the vibration because the

. adhesi on o 89derm enough. Therefore, the vibration of the appnuedoesisentail s

“noi ses between the disc and the disc bhse. The drawbacks of the prior art

are overcone by the present invention enbodied in the first exenplary

enbodi ment. Fine particles having 1 nm 100 nm sizes are nmxed with the

phot o- curabl.e resin, .thereby roughening the 10 surface qf _the disc base

- havi ng thereigr dfis3a crcumisrence 139 heurntable, i3, ripgishapeddlise 9age d0gsoduced

bet ween the disc and the disc base, and the disc is prevented from

sl i ppi ndormsedceDisvebase tDovas snade dEresinfandehas heennhaiened bitkeis still

sur f ace- wobbl e-conpensation is free from adverse influence. The hardness of

the diseldstse is not [imted wthin the range of JISA 60 15 to 70, but the

sane effect can be expected if the hardness is not |less than 60. The fine

particles ar ! s hg: P P A RPCERSLY il | ary
InPARS SR aly 6etboiidbok) Rid O 40 i B OF WHbto-LhxaiIgl ary

lIfn‘oodi ][rent 2) g rates anothfer manuf acturhng me
i ¢ 10t nd*8e SRR i ER R naftaCe sttt e Tha aiR g FrehuBRE FHiHS, ©

measuring. an anmount of s ace, wobhle) (b).controller 72, (c) marking ink
supp! | ersgrp@}ng aﬁlléﬁ%&lk?sr‘r’g% Iax BERE inﬂxtwlffzqr}éﬂ?@) m(te)tﬁp PRPLOCHERRIS i on
sensor 77, (f) ink supplier 73, 25 (g) inkjet nozzle 71 and (h) wultraviolet
| anp 74 regidnt raftee the mptorcisupsseanbled, discibasgnd@dsformedpmg| thiclapess

PCT/ JP99/ 01149 13 these elenents. Inkjet nozzle 71 and i mage recognition
sensor Teéspamsivete thé angpuntr efistraeneeblildc Jthespivato-atirablaresin usedka i n
Fig. 4. Some of the elenents are arranged in the same manner as the first 5

exenpl ardisebhasslt0es prefdRably; NBUVHS0 made H0SAWNTERREBSIN INCfwhiehce 13c
with a given distance, and nmeasures a change in the distance in between.

Whengt hqsgﬂfﬁy%}g@c&ﬁbq??%?miggIélgsrticzgy'i ncl uding a m croconput er takes

in the neasurenent resu sensor ?0 at” given sanpling intervals, and

| cul f 3 gllon, th 10
et orm nos o horysaurg of il RERURE R Re s RN ArBRRREE™ vy ki ng
i nk i 6 li es. Ki LNk i . gl tity,to. Ki i nk
appl ot i on i3S choPSRTRF sy 1 e USRS Rl oI T
troll 72 based I he det 1 ned desirable flat pl : l'i cati
nozzl o FAAGHIRE HOF AL TRLIAL DERRINING G the BISE vt BPADEICe8R 18 1 cunt er ence

15 13c responsive to the distances to the deternined desirable flat plane.
Sensor 77 recerfendeformnstatendllnby futingr statericerentsinthecylindenrt 1Qacalongt r ol | er
72, which then transmts a signal that controls a. nunber of drips to ink
sup@bi ertheduter sthlbthareef.r s3tagor corenll basibeen Woamd withy windiogz22 21 forns
films on circunference 13c with respective thickness according to the
shadi ng patt €Flird2fbrim eotol 1R iy ik Mhghet Bhcodesor £aAnfd 30, gudipeess fit
rotary shaft 20 into hole 13b of center protrusion 13a on turntable 13.
Then, extend rotary shaft 20 of rotor 12 through bearing 16, and
assemble stator 11 with rotor 12, thereby forming a motor.
20 Finally, form disc base 40 by varying film-thickness of base 40
responsive to the amount of surface wobble of the turntable.
Outline of the film-forming-device used in manufacturing disc base 40
is described with reference to Fig. 3. A manufacturing method of disc base 40

is also discussed.

25 In Fig. 3, the film-forming-device forms a film on circumference 13c of



The di sc base of turntable device in accordance with the second exenpl ary

- enbodi nent of the present invention is manufactured by thelfDJIJIUcbb\fZﬂgsteps:
(a) Dispose the turntable device at a given place in the filmformng 25
devi ce, anslo9piey7t he not or; ~ ~ JUN 200Z WO 99146772 PCT/ Je994199/b¢R0 14
“(b) Photo-sensor 70 neasures the surfa& wobble of circunference 13c al ong
the turntable. (c) Controller 72 cal cul ates each anbunt of surface wobbl es
at each rotational position based on the neasurenent results by sensor ?0.
5 (d) Controller 72 sends respective recognition signals responsive to the
" di st ancetherdumatable heesponsive tedthe! ameowntd of heurface twbkblen genésateto onar ki ng
i nk supplier 76. (e) Marking ink supplier 76 supplies the marking ink to

t he appl tizahmdsrenegl3e. 75 based on the recognition signals. 10 (f)
Application nozzle 75 forns the shading pattern on circunference 13c by

appl yvi ng the ; L0k, Hal e i nsor
7$pal>/ong abovgﬁ%ikﬁrlgg'r%%rigﬁggé?gg c 5Th$%&gg%f%?qtg?ﬂggq?é@§m Zg-sée;n%gr Zﬁadi ng
attern. i ontro ovi d a nt.r.ol signal.to.i.nk supplier 73,
Phe. cont 195 merbubRB diouff of Suley Webha (67 RUkiRL SRRl 7L @' iffSttiierCy
attern ense, angd spar,se). (jJ), Move inkjet nozzle 71 al ong above

(F:)i rcﬁgn‘ e&gﬁé’él(fgt‘}?t&'ﬁglql%‘iiﬂ@éwﬂs on ci rclumc erence 13c. Thegfi | ms has
respective thickness according to the 20 shading pattern (dense and
sparse), i.e. Phote-gemsor G0t ire disnosedi facing |cixcwphfarencé k13diwish| g, givenve t he

notor again to irradiate ultraviolet ray fromlanp 74 to the filns, and

har den adibtdnye,tdrsl fidagarentliddistihee chotgdsaebeisvéatl. TEPhete-sHrisouMleisence
13c. Instead of noving sensor 77 and nozzle 71) turntable 13 can be rotated

25 when powsled uaranfteﬂ@an'rzzqﬁcaf&in%@xﬁi&d&nfﬁ&efrpr WeHen theltirndableNs2002
WD 99146772 PCT/JP99/01149 15 In this exenplary enbodinent, the ink is

dri pped Whah, bSxBRLRT Sod\ihiethe THEASIALTend BenB ity 8clor 90l ASBRRL0UC of

ci rcunference 13c conmparingy w he case or Is driv at the

O 08801 Sibbld ", e BB ot AR VBB B oo
be used. rtl)trgzt{or}ja }():czaisslgi’onfi tklieghhetse%%iggs g nde?s?ra{belgl ﬁ%%dplvgrfeh bgsgg aéx? rt'he:L
calculation result.
Controller 72 is coupled to ink supplier 73 and ultraviolet lamp 74.
Ink supplier 73 is coupled to inkjet nozzle 71. Nozzle 71 is disposed e.g. at
15 180° rotational angle from sensor 70. Nozzle 71 drips ink made of
ultraviolet curable elastic resin. Nozzle 71 can control the thickness of ink
application arbitrarily. The resin-made ink is mixed with silica of which
particle diameter ranges from 10 nm to 100 nm.
Ultraviolet lamp 74 is disposed at downstream side in the rotational
20 direction with regard to nozzle 71. Lamp 74 irradiates ultraviolet ray to
circumference 13c. Ink supplier 73 includes an ink-tank for reserving the ink,
and a pump for dripping a given amount of ink per drip. A number of drips
can be controlled so that the nozzle 71 can drip any amount of ink arbitrarily.

Controller 72 provides a signal that controls a number of drips to ink supplier

25 73 at a given timing. The outlet of nozzle 71 measures 0.1 - 0.3 mm across.



(Exenpl ary Enmbodi ment 3) A sattin finished sheet, ground EI gz@ and
“flexible filmare used for 10 roughening a surface of a dis Aoddl 2002
accordance with the third exenplary enbodi ment. A manufacturing nmethod of a
~turntabl e vod od/agr7a hi rd exenpl ary enbodi nent conprises the spepgPado1i6)

" Dispose a turntable device at a given @ace in a filmform ng-device, 15
~and then drive a notor. (b) Calculate an anmount of surface wobble, and drip
ultraviolet curable resin onto a circunference of the turntable to form

di sc base 40. The drip quantity is determ ned_responsive to the anmpunt of
surface wobbl &he(dipc baseiehturmsabletdeyi¢mincacooud angewitdsthe firstexemplagsy, and
stick a sheet 20 of ground glass onto the surface of the disc base. (d)

| rradi at embodimnenolofthe pyedemt tiheention ivasmufhetured st thekfoblpwinhg sgepsind
glass in order to harden the resin) whereby the surface of the disc base is
roughened. | ns{apidoséithe KurAtdH1e deviiensk @l @sen Pladd tn BRE FIBLE 8-
printing 25 techni que can roughen the surface. FOr instance) PAD printing

nmet hod ¢ o1 \D 991 46772 16 PCT/JP99/ 01149 transfer peaks
and val | geglcgha?ﬁég%@g&({m%\?the screen printing nethod can provide the

surface with pegak nd val |l exs. (Exe ar nbodi t A). 5 Fi.ne blacgks are
di sp%ed on a ?@r%ﬁ?\ SETPF gbemﬁgsgeg&i‘@ %’d'g%cel Womeqfl %t?dﬁ@ﬁe ?‘%8
surface. A manufacturing nethod of a turnt glée of the fourth exenplary
enbodi neAongHhke pBEEe sweu@tf@ﬁ@cepftb%yum@g e a turntable device at a
given place in a filmform ng-device, 10 and then drive a notor. (b)

Cal cul at e an afe)u@ontxblisnracalculatbs eachnamdninp of| surfadeowebblas ableachesi n
to circunference of the turntable to formdisc base. The drip quantity is
det er i nedtatémrdRisitton basdibon the mieurstiendaesultdbyesencey 70eat the fine
bl ocks to a high tenmperature, and powder the fine 15 bl ocks on the base

surface. The sxay‘ e68t@llel N2 HbofdcBans si(ijénélmlﬁlt [BHEREN 8 hurh BELBPHADY to

Enbodi nent 5) har dened surface of a disc base is cut to provide roughness
on t 2 fod | guiing. ' S lee.cdevi ce
o0 109, S9! oL\ A1 cBLER R ad Bl tnd ALY

Cal cul atg) %F anmount of surface wobble, and drip ultraviolet curable resin
to acir L]] %rence of the turntable to formdisc base. The drip quantity

(e) Ink supplier 73 supplies a given amount of ink to inkjet nozzle 71
based on the control signal.

(0 Nozzle 71 drips ink to circumference 13c until entire circumference

15  13c reaches the desirable flat plane so that ring-shaped film 40b is formed on
circumference 13c.

(g) Ultraviolet lamp 74 irradiates ultraviolet ray to film 40b thereby
hardening film 40b. Then dry the hardened film 40b so that disc base 40 is
formed.

20 It is not necessarily to drip a required amount of ink all at one time, but
the process of "drip and dry" can be repeated.
In this exemplary embodiment, disc base 40 is formed by dripping,
which produces the advantages of an inexpensive cost, high accuracy and a
reduced process time.

25 When the resin-made ink mixed with fine particles of silica is used, the



25 is determ ned responsive to the amount of surface wobbl e. i~ JUN 2002
WO 99146772 17 PCTIJP99/01149 (c) Irradiate ultraviol et rayy ?OJBN&L‘UG
resin is hardened. (d) Irradiate | aser beam such as exci nmer [aser)

| aser, ontwobphes7mar dened resin to roughen the surface. The snmf/.mwouﬁs»the
"disc base is thus roughened. 5 InsteadOf being irradiated with | aser beam
“the surface can be cut with a bite into rough surface. (Exenplary

Enbodi ment 6) Fig. 5 is a perspective view of another turntable of the
present 10 invention in accordance with the sixth exenplary enmbodi nent.
Fig. 6 isurfacerdfsdisebase df istnathaitrgr finished dnvvis nomghiegedshaming peaks i n
Fig. 5) disc bases 40a are di sposed on the circunference of turntable 13
with a smcealleydeneenrcrdsoopitseale)or Becahse ghe mltfaviclet cdirablebresin as e
determ ned responsive to each anmobunt of surface wobble at 15 respective
bases, \dpeireby cORracRMmand hakrdenéd B%ﬂ\t\%hﬁt% ; BeweePesingé ellidt hhde

respective bases. Disc bases 40a are desirabl y ormed at’ nore than three

pl aces qnegldreupkes @ﬁsgtslgwfthar%ewg}ﬁfa@ xpuggegﬁt,h?t WtraPidtray

conpensa e SU}’ ace WwWo urn S

o op oa HBPERET hpfuallerS Hie oo Bmed ¢ § v ik e o

bases 4Qa at foyg ri grhﬁhand Si de and the left-hand side on turntable 13 in
Fig. 6 af&€mB thisrarecess beedups i deesrsptichemigallygeact with other

sur face-wobbl e-anbunts at the respective places. Therefore, if the

t ur nt ablmaterials sedibiatt dlie chiseactebisties of the yesbnde not @hanga. b&uzher, the
conpensated. As a result, the surface wobble of the disc | oaded on disc

bases silica haWing 200@ -maw@azﬁcu&sa@ﬁbma/ SHl K& accifiacyaf swefdceduced.
As such, departing from pursuing an ultinmte accuracy of conponent process

or that veébm&%méx{wme i§ ORBPNEVetsely ldffdited! © ThY| S&-fA8Y 1 Webbld tike

surface wobbl e can be achi eved' by the present I nvention. For iInstance, in

theyg c %ﬁgﬁ% ohuff Hﬁ?ﬁJ rg%\f' a%%urééyoht]gt fUL %ﬁleed’@éomcﬁ ﬁ'i"a'l'# dbive

require nor e cessing ccurac Passt conpo nent
and assenhlin accur t he co nent s ,shoul d,be as flne not
than > Apayatndsct Rfibed Bnd RS ERRoHDATETE Hhe SHIh ATt o ebe
processed and ?%fif cﬁ"fd with accuracy of 20 - 30 a m which reduces the
manuf actHA u OTgitliede 10 conponents as wel|l as the assenbly cost of the
turntabl e deV| ce. Wen fine particles are mxed_into the disc bases, the
wobbl e cannotThe revehenedsuttace of dise hase AQ predueesofriction avith theedisarticl e
size of 1nm - 100nm

loaded on disc base 40, thereby preventing the disc from slipping. Further,

15 since the adhesion between the disc and disc base 40 is imperfect, the disc can
be removed from disc base 40 with ease and free from noises.

The noise generated in the disc driving apparatus is described
hereinafter. Discs are made of resin, in general, thus the turntables made of
resin are apt to absorb the disc, for the materials of both have similar

20  structures, and the molecules on both surfaces absorb with each other when
both of the disc and the turntable receive pressure. As a result, the turntable
strongly absorbs the disc. The noises are thus produced when the disc is
unloaded from disc base 40. When this turntable device is employed, among
others, in a portable disc driving apparatus, the disc is come off from the

25 turntable every time when the apparatus is vibrated due to user's carrying,



~is thus desirable. |5 (Exenplary enbodinent 7) Figs. 7, 8 apd 8 ihidoéstrate
~shaving steps of a disc base on a turntable in accordance # ‘tlu N event h
exenpl ary enbodi nent of the present invention. A manufacturing nethod of a

. disc base ya§9d/g678escri bed hereinafter, where ultraviol et cumpailey@sion is

used. 20 (a) Dispose a turntable devitk at a given place in a

“filmformng-device, and then drive a notor. (b) Supply a given anount of
acrylic resin of ultraviolet curable type to dispenser 91. Drip the acrylic
resin fromdispenser 91 to forma ring-shaped disc base 90 or nulti-spots

" type di therehy@voducing hdnsbunfisesence 13c so that the 25 hei ght of disc
bases) 90 is 0.3 - 0.5 nm 1~ JUI~ 2002 .. WO 99146772

PCT/ JP99/ 0117%e LPagamest rP@tdnatApplidation Nogtexaninal Publichtisasio B0y
ultraviolet lanp 92 to harden and dry the resin. (d) Shave and process disc

bases) Q@m@d?gcwestaqmmﬁé} dridR '8t RRaH A AfYc bAs@id erme’vﬂolbﬁ-a IJing Sdiaye and

process are detailed below First, integrate a turntabl®e Vi cglnto a disc

driving S o] ' ases).1.90 fol | ow.

ai sousestBERRE P RERRE, ohCh arhRibIE ™R 67 e by S BB b0 3e o
bott,om qf the disc,dri.ving, apparatus, 10 .Then, deterpgine sit.i on,of

end-i | f1S§3Pase s of (e BABMANest PORAUTRERRRG PARLL hatacenEbe 1A IRRES
rotating fhe turntable to shave the disc-base surface so that the height of
t he sur Pabyaupthanepaintdsystilipeft: the disc keepstadherning doitbecdise brspp¥enesin i s
selected as a material of disc bases) 90) not only the surface wobble is
avoi dedwhen tesappdratds schandarpedvgna edef.r dithe ldigapfoblpwentheheibration abl e.
Thg drip of the resin preferably reaches to not |l ess than 0.3 nm height in
or de

order tgo¢haptodamwiddiny garidracal;idvéwsr, WhisaVEle dist ibRitnldaded Bom dBei t sel f
into a thick base) it requires | arge anmount of energy of ultraviolet ray

and it Uadeasasd, heis brdBrb@acdPd 4 8h Q&OPE%&%EQn.t he resin mght flow over

the edge of turntable due to centrifuga rce. The maxi num desirabl e

hei git to prqg%rgisg Bgsgﬁé.%%ﬁ%%@?%medé%ﬁﬁ%gr%gr%gggﬁaé ﬁu&?kﬁg@ggso- 5 mm

When heat curable resin, t Ic re IS sele as the

be. ol abavi taPa R A ke et pBREGDIRoE, bR G predlh PREACR L T

25 integrated_into. the. turntabl e device., The heat curabl e resj i ncl udes
epoxy gyes‘ JTbeF@fQ{ﬁ)Zﬁne roughness cannot be H)rmed on tyxe surface o the sc

base. The filler, thus, having particle size on a micron order is desirably used
to roughen this surface. However, such large particle sizes are not good for a
15  high density disc driving apparatus such as for DVD, because large size peak
and valleys are formed on the base surface, which easily produces surface
wobbles. For instance, the filler mixed into polyurethane paint has an
average particle size of 1 - 35 1 m, this particle size of the prior art does not
fit to a DVD player which accepts the surface wobble not more than 30 £ m.
20 The disc base made of photo-curable resin in accordance with the first
exemplary embodiment has a hardness ranging from 60 to 75 according to JIS
K 7215, "A"-hardening measurement method (hereinafter referred to as
JISA)) ‘ This measurement method, Durometer Hardeness Measuring
Method of Plastics, is specified by the Japanese Industrial Standard (JIS) for

25 determining hardness grades of rubber, plastic materials and the like.



WO 99146772 20 PCT13P99/ 01149 resin) phenol resin, unsaturated pol yester
- resin and the conpound material that contains those resinsidrdd 26/02

t hernopl astic resin includes polycarbonate resin, polyam de resin,

sat ur at edywpoMgsher resin, pol yphenyl ene oxi de resin) polyep&yhpnni{@gsi N

- pol ypropyl ene resin, polystyrene resinl2ABS resin, AS 5 resin and ot her

- thernoplastic resins. Ml ding material containing these resins with filler
such as glass fiber, etc. can be al so used. The rubber includes urethane
rubber, natural rubber, NBR, CR in general. Fluororubber and silicone

" rubber can béVhleacthestide baAse tias cush drhrineshas abotn dhembisorpdiem between

resi n-nmade disc base is 10 forned on the netallic turntable) the resin

firmy shedisc had fhe didtHarbli§ notRrftMie thaheiedise daf bé anibadufioas t he
di sc base to cone off the turntable during the cut and process of the disc

base. Fi il t es - | 0Q: Rt ) i i ive
when grgg{e eb?aslfer‘ibc |§) s %ﬁgﬁgﬁﬁéégxglesn SES’%%-Egiescﬁ@&gagﬁeéBﬁié%l%g%se.
After the cut. and,process shown,in Fi.gs.. 7 and 8, the disc,base i.s shaved
foatn SIHRRARRLSS, tr QIR oo I oLOw HisFibTaRan, tHoatuas (Do AARasITR 48 ot
end-mll 93 to the disc base _so that a part 96 of the disc base is shaved.
Fi g. 510 enoughy| shherefayeothe vihnationpefthetanparatusipntailmneisps between the 20
formed by a cutting nmethod in accordance with this exenplary enbodi nent of
t he pregliat andwthetdienbases Fig. 10, disc base 97 is divided radially into
three sections by cutting, and each of themis arc-shaped. This nethod

al | ows the diTFhke Baawbackadifthe 196t aet add Rertochd b%rQiHeO]Blre\&'bhh iBvéhtién
Aligning the rotating directions of the 25 turntable and the end-m Il in

cutting : ; e : i [
0014677 PP HcRY B8 TRE Pefapidry ShSMinil Tiho particles habfWnll o
Fi ne parid S 1 X j Lot ayi ol ra LesS| A di sc
bases. o710 BEF 68 Te 3B Erell Witk e PhbicEtinpind} sl h e i tiBTog ncrca
A sattin fi.nis sheet can be also.used to h e surface. This
Foudhne curiievalrihs T hase having Bamerangewot SSH 60-1nc Aef rapnts, hEns
enbodi ment, di scussed, abgve, the turntable gn which the disc base has been
formed iROIpeY @geapERfvcedobetizeen dheqdisgi and afipadascubasenand: e dlise Base
made of hardened ultraviolet curable resin is cut. However, the turntable
devi ce eneventdd fim \slippingr aSiece the paniclé sige ds iagi fige asphnanJH0 nen 10
the ultraviolet resin can be dripped and hardened on the circunference 13c

of the tthendaffhe-wbbbis-compensation is ffeedeomf adverseinflubnee can be shaved by
end mll 93 to adjust the height thereof. As such, the height of the disc

base of the dThe HirdveSdopEiadicBaskSs adk livhiedd WAtk shFISAIeDace
wobbl e of the disc base. The disc driving
15 to 70, but the same effect can be expected if the hardness is not less than 60.

The fine particles are preferably mixed with the resin in 3-5% volume.

(Exemplary Embodiment 2)
Fig. 4 illustrates another manufacturing method of the disc base of the
20 present invention.

The film-forming-device in accordance with the second exemplary
embodiment comprises (a) photo-sensor 70 for measuring an amount of
surface wobble, (b) controller 72, (c) marking ink supplier 76, (d) marking
ink application nozzle 75, (e) image recognition sensor 77, (f) ink supplier 73,

25 (g) inkjet nozzle 71 and (h) ultraviolet lamp 74. Controller 72 is coupled to



15 apparatus thus can drive a disc with extrenely little syrf ﬁﬁ | e.
> When the disc base is cut and processed, it is not necessa Ag 0 fine
particles to the resin formng the disc base for roughening the surface. In
ot her \/\orq§)9§,m7pi sc base can be cut and shaved so that thgcE@sdoncisoar ea
“between a disc and the disc base can {® adjusted) and appropriate friction
~ can 20 be provided on the contact area. The turntable device incorporating
the turntable of the present invention can be nounted to various disc
driving apparatuses such as CD pl ayers) LD players, DVD players) MD

pl ayer sthesB-dhidesits.ver) CD- RAM 25 driver) DVD-ROM driver, DVD-RAMdriver,
MO di sc driver and PD disc driver. 1~."u~ Zooz . WD 99/4d772 22

PCT/ JP99/ 011¥@kjat -ndzZxke a0 3P IRRge! rdddEnie® Stinsbf VEN lda@ m G ldise
extrenely littl'e surface wobble of a disc and unload of the disc in a

snoot h ég?#\)f/&%gez‘@&@.lbicta IS?‘M%& agﬁ)gf%érkkq«ﬁsggagpar atuses. These benefits

are gre ppreciate isn ccora@ing to the manufacturing
nmet hod of th res i nvention, 5 departi.ng,from pursuing an ultinpte
accuracy of SBE’&OH@%‘% Fﬁlf%’t?@gés 6‘1’%‘“’5?35?& A8 sthenpameg ?ﬁ@n@grﬁ?o%‘ﬁtdsrgga

turntabl e deyice having extrenmely little surface-wobble can be_achi eved.
The Sranexereplanyngmbedipantl sBhetorsansenct0 tincdigporedafacing myrewmfergnce he
conponents as well as the assenbling cost of the turntable device. 10 These
exenpl al$c enbivdi given slistance; aed nedzsures nehanzednhandistancejnrpdseenand not
intended to limt the invention. Various nodifications can be avail abl e

wi t hout Wissrathe bgriitable isep ot qpatiler®2 Intledingod mikfsbdgiputer tAkes ircabi [ ity
15 The turntabl e device and the manufacturing nethod thereof can provide an

excel | eple dnggseifdniértd rBBRR' By USer e ?oaa_eiia@eh()@&iﬁgn% dnfdirpslshaged of the
turntable is free fromslipping and adhesion, and the surtace wobble of the

di sc bags Gal}el eaf:(‘e:%%)?ﬁgggcﬁgggfe@?e (v%?ﬂbie gtUieEcﬁopc%a&%n%ﬁ‘lﬁlgﬁi% ?}éﬁ” ntabl e

devi ce conprising a bearirng secure sa acket ;
(c) rqotary .shaft,journal sai d bearing; .a_rot secured to said
rotla{fy gﬁ%r\fz}m(eg)a %ésé’faatfqﬁrfaf%é’ggﬂﬁ%éﬁ? OP&FS?“%SH&?’HBMP@ % 0 said bracket;
(f j a turnt%‘gl ,segigi(ed orlésaid rotor; and (g). a disc base conprising
resin with a*hardREJSZnPHRP WaﬁﬁéuPpi‘%dEﬁ‘é]Flrﬁgn I PeRlvelgWanfity: t9ase

di sposed on said turntable for receiving a disc, and said disc base_having
a pr edetaankingdnk apphisationorezzle ib fageerding te ¢ indhaupwlarsignal providediness of

said disc base is not less than 60 in terns of hardness "A" specified by
JI' S K 7bg=controller 72 based on the determined desirable flat plane. Application

nozzle 75 thus forms a shading pattern (dense and sparse) on circumference
15 13c responsive to the distances to the determined desirable flat plane.

Sensor 77 recognizes the shading pattern and sends the result to controller 72,

which then transmits a signal that controls a-number of drips to ink supplier

73 based on the recognition result. Then, inkjet nozzle 71 forms films on

circumference 13c with respective thickness according to the shading pattern,
20 i.e. the distances to the desired flat plane.

The disc base of turntable device in accordance with the second
exemplary embodiment of the present invention is manufactured by the
following steps:

(a) Dispose the turntable device at a given place in the film-forming-

25 device, and spin the motor;



2. The turntable as defined in Claim1l wherein said turntable is a top
- plate of a rotor frame of said rotor. 3. The turntable as deﬂfﬂbzldeClalm
1 wherein the roughness of the surface of said disc base ranges from1 nm
to 100 nmgwpg g9ldserat urntable as defined in Claim1l wherein a pcrgppothac! e is
-mxed in said disc base. 5. The turntd#dl e as defined in Caim4 wherein a
- size of the fine particle is 1 nm 100 nm6. The turntable as defined in
Claim4 wherein the fine particle is silica. 7. The turntable as defined in
Caim1l wherein said turntable is made of netal. ia. ~uN 200z 24 8. A
- turntabl e devi(tlePhotopseémsond0 mapsardsr thekatrfa¢dwohbbeaf cirguadferemg 13¢ sai d
bracket; (c) a rotary shaft journaled by said bearing; (d) a rotor secured
to sai d gleh@ktle siafthbld e) a stator facing said rotor and nmounted to said
bracket; (f) a turntable secured on said rotor; and (g) a disc base
conpri sing regin r h r , {d disc
base di sposedigncggg nt% ﬂ:‘ﬁd{@%{%ﬁ?ﬂé@ e%g%:lelé‘%oﬁlgq a&gﬁﬁﬁ%%ﬁﬂé%g& %%ﬁibase
havi ng a ggedet surface tﬂgreof erein the

0

d
(r]I esin Igv\,h tb%qlgfo?wzgxb rgg‘%g ﬁizéne%%ﬂ\e X iike rm?%%‘?slb?rr J a'tuL nt abl e
bearbng secur 6O CAnEAIr BPaeRde TepRactiy e HOARR LI @A IR b the

bearing; (d) a rotor secured to said rotary shaft; (e) a stator facing said
rotor ardsteneas ebetweesnithebdatarminedf plane Land athe croumberemeesadd tot or
and (g) a disc base conprising resin with a hardness nore than a

pr edet errhrieithgl iakadupplier ¥6di sc base di sposed on said turntable for
receiving a disc, and said disc base having a predeterm ned roughness on a

surface thereqd) MarRingetinkd st@ppetSipg shBﬁhéEeBhé)f mdr®AENgnR € Sthdase
by: a first step of dripping liquid resin mxed with fine particles onto a

turnt ablag?lmgmﬁ @f@?@?‘s sbtaggﬁl gkdtlggrrgg glgg.lfhﬁﬁhé&w d resin. 10. The net hod

of manuf turlng turnta evi ce I'n Cla|m9 wherein said

fir step co SI the st , : N 200 di sppsing said
tur Wabl o dev i BABRRS W P torms b pRdhERatsR 08 iR Dl ace
ina filgform ng-dey) ratating saidturntable, (b) measuri ng an
anmount Ry rerlying ?E“’H%‘ é’%&i rcunference of said turntable by a photo
sensor of the filmform ng-device; (c) determning a desirable flat plane
by a control | 8) dlakththg |rpﬁtqroraﬁ41gne|\éenx@éogmtmn sensor 77 along above

circumference 13c.
(h) Controller 72 recognizes the shading pattern.

15 (1) Controller 72 provides a control signal to ink supplier 73, the
control signal controls a number of drips responsive to the shading pattern
(dense and sparse).

() Move inkjet nozzle 71 along above circumference 13¢c and form films
on circumference 13c. The films has respective thi::kness according to the

20 shading pattern (dense and sparse), i.e. distance to the determined flat plane.

(k) Finally, drive the motor again to irradiate ultraviolet ray from
lamp 74 to the films, and harden and dry the films so that the disc base is
formed on circumference 13c.

Instead of moving sensor 77 and nozzle 71, turntable 13 can be rotated

25 when images are recognized and the films are formed,.



- a thickness thereof becones a thickness of the desirable fl

based on a neasured result of surface wobble; and (d) form]gi; a filmuntil

JUN280Dy

supplying ultraviolet resin, said second step conprising the steps of:

har deni ng WB?W&&H” by irradiating ultraviolet ray to said dipgg/posHer149l1.
~ The net hod of manufacturing the turntdble device as defined in Claim?9

- wherein a hardness of the resin hardened fromthe liquid resin is not |ess
than 60 in ternms of hardness "A" specified by JIS K 7215. 12. The nethod of
manuf acturing the turntable device as defined in Caim9 wherein a size of
" the fine par tglinctl’eisiesceﬂnpiary ehilodimen3, tHédénkds rdppdd velned abe umbtay ishe

turntabl e device as defined in daim9 wherein the fine particle is silica.

14. The hatdthd dfhereforbacther il tHagediprdpladhées daw of 2brcugifedétcd N3d ai m 9
wherein the liquid resin contains the fine particle in 3-5%volune. 15. A

met hod mﬁ Ly i u I Lces i L Gy Eurnt abl evi ce
conpri sceB;(): (a) %%?%ct%gt ?as%bwtg?%gggﬁﬁétcg:gulri@gﬁﬁnﬁsgl?%%br?g@% t; "?%% a
rotary shafi, [ougknal ed aid.bearing; (d) a rotor secured to said rotary
shaft: (rg)sug, tﬁ%ﬁ@?@ﬁ&% ozmed W%ﬁ‘o‘?g?ﬁéc ¥ed to said bracket; 1~
JUN 2002 26 (fJ a turntable secured on said rotaqr; and (g), g.di sc hase
compPi si ng retéliSFF"\ﬂt ?{1{}? Hg?%@él? F%Slphiﬁa&CBFéﬂétr@ﬁm h'é‘ﬂ“ﬁé‘%?? i d disc
base di sposed on said turntable for receiving a disc, and said disc base
havi ng aresireenn be visadd Iothisase, adightsonfexcean hereplacedavithrahpater.
conprising the step of formng said disc base by: a first step of dripping
liquid resin onto said turntable; a second step of half hardening the
drjpped liquid resin; and a third step of roughening a half hardened

surface @xengsafy Ekbbodififenteg)hod of manufacturing the turntable device as
defined in Caim115 wherein said third step conprising the steps of

" A At et ool e aBe el 1 St 1 o

har deni ng the surtace; en’r y renovi ng e

h . hod. of f [ . bl e _dgvige, . wh ' id
el o B BB SR A B0 B AR B BB AR
br acket; %Eé@@nmt ary shaft journaled by said bearing; (d) a rotor secured

to said ¥ G’s‘ﬁaft; (e) a stator facing said rotor and nounted to said
compr 1 51 ng 1 ohi ARARCFIRG RESBOdOYs & HarnEaec db: Hhan Hoadl STERPISH d di sc
base di sposed on said turntable for receiving a disc, and said disc base
havi ng aempbedimentrdomprisesenstepsofi a surface thereof,
(a) Dispose a turntable device at a given place in a film-forming-device,
15 and then drive a motor.
(b) Calculate an amount of surface wobble, and drip ultraviolet curable
resin onto a circumference of the turntable to form disc base 40. The drip
quantity is determined responsive to the amount of surface wobble.
(c) Harden the ultraviolet curable resin in a half way, and stick a sheet
20 of ground glass onto the surface of the disc base.
(d) Irradiate ultraviolet ray to the disc base that is stuck by the ground
glass in order to harden the resin, whereby the surface of the disc base is
roughened.

Instead of sticking the ground glass on the base surface, a printing

25 technique can roughen the surface. For instance, PAD printing method can



- of dripping liquid resin onto said turntable; a second ste

- turntabl

said nethod conprising the step of: formng said disc base bhy: first step
dif\”ﬂhm i ng

the dripped liquid resin; and i~ JUN 200Z 27 a third step of roughening a
har dened @?ﬁggﬁzof the resin. 18. The nethod of nmanufact ur pergrrbdamii49

e device as defined in Caiml& wherein said third step conprising
- the step of roughening the surface of the disc base by PAD printing. 19.
The net hod of manufacturing the turntable device as defined in Caim 17
wherein said third step conprising the step of: roughening the surface of
" the di sransfee pepksansbmalleysionrtie surffce, Hiretheesdreen girimtingfmethod eapt he
turntabl e device as defined in Caim17 wherein said third step conpri sing
the st grooide tirughdacagitihpeaks hadesifeyshe di sc base by cutting. 21. The
met hod of manufacturing the turntable device as defined in Claim17 wherein
said third step conprising the step o roughening the surface of the disc
base by sticking a block. 22. The nethod of manufacturing the turntable
devi ce defiin i ai 7 wherein said third step conprising the step
of : roﬁgmeé‘}arfﬁ‘éngﬁﬁﬁ%@ the disc base by irradiating |aser beamto
the _surface t, of. the dis¢ base, 23. A pethod of mapufacturing a turntable
devPce, wher nﬁ@&&&ﬁ arg dispesed gaa har suidace Qfga} disahaseuasordesyo o
beari ng secured in said bracket; (c) a rotary shaft journaled by said
bear i ngroughenghesnafaceecured to said rotary shaft; (e) a stator facing said
rotor and mounted to said bracket; (f) a netallic turntable secured on said
rotor; and Almanufa¢tudi®OeZBod 00f & divzatdislee of othy ifeurith rexemplaryh a
har dness nore than a predeterm ned | evel, said disc base disposed on said

t ur nt abdBbb&ImEMC @I pFiSe tld SfepsdTd sai d di sc base having a predeterm ned
roughness on a surface thereof, said nethod conprising the step of: formng

Cd di b : £ : D L ) _ )
Corntab o o 8) Dispited biineabiPddViotat BkiDEn DAY £ 4 Elr0BH A RECe,
st of ‘Esj‘i] Ving. a hard%ned surface of the resin. 24. The net hod of

ﬁ@f ac? ?h%ng

R MR8b1 e device as defined in Oaim23 ~ wherein said
third step conprysing the step of, shaving e s ace with rotati sai d
turntabl e 250) FidCHBtH 3R amoRanof setare webm*e and dnaBHEravislet euzablaes | ned
in Caim23 wherein said third step_conprising the ste'g of : shaving the
sur f aceresyn 1o cicumierence ehthe twmtabietelfonms dipabase.i nThe drip quanidliner .

26. A nethod of manufacturing a turntable device, wherein said turntable
devi ce is determined responsive to the amount of surface wobble.

(c) Heat the fine blocks to a high temperature, and powder the fine
15 blocks on the base surface.

The surface of the disc base is thus roughened.

(Exemplary Embodiment 5)
A hardened surface of a disc base is cut to provide roughness on the
20 surface following the steps below:
(a) Dispose a turntable device at a given place in a film-forming-device,
and then drive a motor.
(b) Calculate an amount of surface wobble, and drip ultraviolet curable
resin to a circumference of the turntable to form disc base. The drip quantity

25 is determined responsive to the amount of surface wobble.



conprising: (a) a bracket; | (b) a bearing secured in said a andC) a
T rotary shaft journaled by said bearing; (d) a rotor secure&bidﬂjg\g}zgoéot ary
shaft; (e) a stator facing said rotor and nounted to said bracket; (fJ a

t ur nt abl e w@osiggreh on said rotor; and i%) a di sc base conpri $CHYPIRAI4Y Wi t h
"a hardness nore than a predeterm ned vel, said disc base disposed on said
“turntable for receiving a disc, and said disc base having a predeterm ned
roughness on a surface thereof, said nethod conprising the step of: formng
said disc base by: .. 1~ JUN 2002 29 . after mounting said turntable device
to a disc dri (@ Agradipte altravioletray so thas themregin harderedui d resin ni xed
with fine particles onto said turntable; and a second step of hardening the
dri pped |iqui @)rirsadiat® Tasek baxirh cachfasrexcitmat lasen praCOyrlasahloatadehece,
wherein said turntable device conprising: (a) a bracket; (b) a bearing
secur edhhpdérpd drduin el @bugheén the 6Qffaty. shaft journal ed by said bearing; i
(d) a rotor secured to said rotary shaft; (e) a stator facing said rotor

and nount ed %esﬁia?%%r%gmtdiséﬁﬁs@ism {'d"%}%ﬁﬁt@ table secured on said

rotor; and (g) a Se conprising resi a hardness nore than a

Pecdtving o ieBsS ot itadfe iR IRERR S R o AR B F b pase

by: after .pountin aid, turntable device to a disc driving apparatus; a
first s?é’dtf‘omté?rrlogﬁﬁl%‘rchﬁui d resin onto said turntable; a second step of
hardening the dripped liquid resin; and a third step of shaving a hardened
surface of the resin. 28. A nethod of manufacturing a turntable device,
vvhgrei n said turntable device conprises: (a) a bracket; (b) a bearing
secur ed (ExempilaryoEadiodimefitB)a rotary shaft journaled by said bearing; (d)
a rotor secured to said rotary shaft; (e) a stator facing said rotor and

mounted to s@ig. 1y d6ket persppciiveedial iof hubthabltarsedls esf Qhesprésondt Or ;
and (g) a disc base conprising resin with a hardness nore than 1 ~JUN

2007g 301&@&%&?&&@[&8@&5&3%@{%% gn&hSéxéaﬁg?atrgi éraea&ﬂngac.saﬂ'“&. tgughabl e

for receiving a disc, sald nmethod conprising the step of: formng said disc
base Y xR B BRL g B, onio sel ¢ turniable:
As shown in Fig. 5, disc bases 40a are disposed on the circumference of
turntable 13 with a space in between. In other words, heights of each disc
base are determined responsive to each amount of surface wobble at
15 respective bases, whereby each amount of surface wobble can be compensated
at the respective bases. Disc bases 40a are desirably formed at more than
three places on circumference 13c of turntable 13.
Fig. 6 details how to compensate the surface wobble.
Turntable 13 is press fitted with a slight angle toward left with regard
20 to rotary shaft 20, whereby surface wobble is produced on turntable 13.
However, in this exemplary embodiment, disc bases 40a at the right-hand side
and the left-hand side on turntable 13 in Fig. 6 are formed in different heights
responsive to the surface-wobble-amounts at the respective places.

Therefore, if the turntable 13 is wobbled, the wobble on disc bases 40a can be

25 compensated. As a result, the surface wobble of the disc loaded on disc bases



- step of shaving a hardened surface of the resin. 29. A tur

after nounting said turntable device to a disc driving appﬂxgpﬂ, %@02 hird
evi ce

when made by the nethod of any one of clains 15 to 28.
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L34 (JJO%@‘ (0)- ﬂ%ﬁ?%@ér&ﬁme a position of end-mill 93, and spin the shaft of end-
mill 93 at the same time when rotating the turntable to shave the disc-base-
surface so that the height of the surface is accurately adjusted.

If elastic ultraviolet curable resin is selected as a material of disc

base(s) 90, not only the surface wobble is avoided but also the disc is

15 prevented from slipping on the turntable. The drip of the resin preferably

reaches to not less than 0.3 mm height in order to compensate the surface

wobble; however, if the drip builds itself into a thick base, it requires large

amount of energy of ultraviolet ray and it takes a long time for hardening.

Further, the resin might flow over the edge of turntable due to centrifugal

20 force. The maximum desirable height to prevent the possible problems
discussed above is thus ca. 0.5 mm.

When heat curable resin, thermoplastic resin, or rubber is selected as

the material, instead of directly dripped onto the turntable, the material can

be molded and hardened into a given shape. Then, the resultant material is

25 integrated into the turntable device. The heat curable resin includes epoxy
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includes urethane rubber, natural rubber, NBR, CR in general. Fluororubber
and silicone rubber can be also used.
As discussed in this embodiment, when the resin-made disc base is
10 formed on the metallic turntable, the resin firmly sticks to the turntable.
Therefore, there is little chance for the disc base to come off the turntable
during the cut and process of the disc base.
Fig. 9 illustrates the re-cutting method.
This method is effective when greater friction is produced between the
15 disc and the disc base. After the cut and process shown in Figs. 7 and 8, the
disc base is shaved again slantwise. For this purpose, rotate the turntable
and contact end-mill 93 to the disc base so that a part 96 of the disc base is
shaved.
Fig. 10 is a plan view of a turntable of which disc base is radially
20 formed by a cutting method in accordance with this exemplary embodiment of
the present invention.
In Fig. 10, disc base 97 is divided radially into three sections by cutting,
and each of them is arc-shaped. This method allows the disc base to adjust

contact area and friction with a disc. Aligning the rotating directions of the

25 turntable and the end-mill in cutting would reduce pressure to the cut face so
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base has been formed is integrated into the disc driving apparatus, then the
disc base made of hardened ultraviolet curable resin is cut. However, the
turntable device can be firstly integrated into the disc driving apparatus, then

10 the ultraviolet resin can be dripped and hardened on the circumference 13c of
the turntable. After that, the surface of the disc base can be shaved by end-
mill 93 to adjust the height thereof.

As such, the height of the disc base of the disc driving apparatus is
adjusted to compensate the surface wobble of the disc base. The disc driving

15 apparatus thus can drive a disc with extremely little surface-wobble.
' When the disc base is cut and processed, it is not necessarily to mix fine
particles to the resin forming the disc base for roughening the surface. In
other words, the disc base can be cut and shaved so that the contact area

between a disc and the disc base can be adjusted, and appropriate friction can

20 be provided on the contact area.

The turntable device incorporating the turntable of the present
invention can be mounted to various disc driving apparatuses such as CD
players, LD players, DVD players, MD players, CD-ROM driver, CD-RAM

25  driver, DVD-ROM driver, DVD-RAM driver, MO disc driver and PD disc driver.
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the manufacturing cost of the components as well as the assembling cost of
the turntable device.
10 These exemplary embodiments described above are the explanatory
purposes and not intended to limit the invention. Various modifications can

be available without departing from the scope of the invention.

Industrial Applicability

15 The turntable device and the manufacturing method thereof can
provide an excellent disc driving apparatus where a disc loaded on a disc base
of the turntable is free from slipping and adhesion, and the surface wobble of

the disc base can be well compensated.



y: 1090&' ()-y: 109F& ()-! 109F&" ()-3$10%@& ()-11 Wyl || &dE4/ 10°

" 10s(1090& () - &s109T& () - s$100T& () - &' 109T& () -y 171 JUN 2002
MLOYTE& () - & z109G7& () - &mgmmmdnnndE4/ 10" 10L5 "10947& () - 31090& () -

" Y1f 1095& ()- @ 109F& ()-9& gl0%F& ()-9* "109%F& ()-nnogohoi oj oyoobhC 10°
-1Y&L09& ()-" 109 ()- 10T 10T 10T&<$10%T& ()- 9MLOYT& () -

. L7109%5& () - 0op) pupppdELC 10" 1S10%& ()- 10%&' ()-  $10%& ()-s: 10%& ()-vy

109& ()-ym' 109& ()- pp5qPqqqr dEbC 10° 1" 109%& () -

Y" 10%& ()-s10%&' ()-9F109%& ()-, 10%& CLAINGS& ()-rcrrrrs6sdEbC 10°

T -1L1@0%& () -/ 109& ()-9- &LO%&' ()-) 10%& () - L&L0Y%& ()- $109%& ()-6ssss/tltmnto

tdYNC 10° 1 10 10 10" " <3109%& ()-9nt 109%& ()- F98 100& ()-53 10%& ()- &3
109&' () - ot{ttit UR4timaBNevik coPRpASHER () - 10%@& ()- 10%@& ()-10%& ()-!C
"109%& ()-"110%@& ()- tuuuudvvvaBYNC 10" &10%@&' ()-s$10%& () -

Y109%@& ()-!yl0%&: (3G hookgs () - S$10%@& () - vvOmmxQxaBYNC 10°

109 () Quoxyayyy AR R PRk 0 Uss 1% () -
1$10%@&' () - / mLO%@R(€)) a rotdr %igat jopenyltd by zzid bedmgi 0 109 & () - YIOW & ()-"Y
10% & ()-m 10@ (d) arotor secured to said rotary shaft;

(e) a stator facing said rotor and mounted to said bracket;

(f) aturntable secured on said rotor; and

(g) a disc base comprising resin with a hardness more than a
predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof, and

wherein the hardness of said disc base is not less than 60 in terms of hardness “A”
specified by JIS K 7215.

2. The turntable as defined in Claim 1 wherein said turntable is a top plate of a

rotor frame of said rotor.

3. The turntable as defined in Claim 1 wherein the roughness of the surface of

said disc base ranges from 1 nm to 100 nm.

4. The turntable as defined in Claim 1 wherein a fine particle is mixed in said

disc base.

5. The turntable as defined in Claim 4 wherein a size of the fine particle is 1 nm -
100 nm.

6. The turntable as defined in Claim 4 wherein the fine particle is silica.

7. The turntable as defined in Claim 1 wherein said-turntable is made of metal.
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(d) a rotor secured to said rotary shaft;

(e) a stator facing said rotor and mounted to said bracket;

(f) aturntable secured on said rotor; and

(g) a disc base comprising resin with a hardness more than a
predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof, and

wherein the resin is a photo-curable resin.

9. A method of manufacturing a turntable device, wherein said turntable device
comprises:
(a) a bracket;
(b) a bearing secured in said bracket;
(c) a rotary shaft journaled by said bearing;
(d) a rotor secured to said rotary shaft;
(e) a stator facing said rotor and mounted to said bracket;
(f) a turntable secured on said rotor; and
(g) a disc base comprising resin with a hardness more than
a predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof,
said method comprising the step of:
forming a disc base by:
a first step of dripping liquid resin mixed with fine particles onto a turntable;
and

a second step of hardening the liquid resin.

10. The method of manufacturing the turntable device as defined in Claim 9

wherein said first step comprising the steps of:
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(c) determining a desirable flat plane by a controller of the film-forming-device
based on a measured result of surface wobble; and
(d) forming a film until a thickness thereof becomes a thickness of the desirable
flat plane by supplying ultraviolet resin,
said second step comprising the steps of:

hardening the film by irradiating ultraviolet ray to said disc base.

—
R—

11. The method of manufacturing the turntable device as defined in Claim 9
wherein a hardness of the resin hardened from the liquid resin is not less than 60 in terms
of hardness "A" specified by JIS K 7215.

12. The method of manufacturing the turntable device as defined in Claim 9

wherein a size of the fine particle is I nm - 100 nm.

13. The method of manufacturing the turntable device as defined in Claim 9

wherein the fine particle is silica.

14. The method of manufacturing the turntable device as defined in Claim 9

wherein the liquid resin contains the fine particle in 3-5% volume.

15. A method of manufacturing a turntable device, wherein said turntable device
comprises:
(a) a bracket;
(b) a bearing secured in said bracket;
(c) a rotary shaft journaled by said bearing;
(d) a rotor secured to said rotary shaft;

(e) a stator facing said rotor and mounted to said bracket;
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a predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof,
said method comprising the step of:
forming said disc base by:
a first step of dripping liquid resin onto said turntable;
a second step of half-hardening the dripped liquid resin; and

a third step of roughening a half-hardened surface of resin.

16. The method of manufacturing the turntable device as defined in Claim 15
wherein said third step comprising the steps of:
sticking a sattin finished sheet to the half-hardened surface of resin and
hardening the surface; and then

roughening the surface by removing the sheet.

17. A method of manufacturing a turntable device, wherein said turntable device
comprises:
(a) a bracket;
(b) a bearing secured in said bracket;
(c) a rotary shaft journaled by said bearing;
(d) a rotor secured to said rotary shaft;
(e) a stator facing said rotor and mounted to said bracket;
(f) a turntable secured on said rotor; and
(g) a disc base comprising resin with a hardness more than
a predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof,
said method comprising the step of:
forming said disc base by:
a first step of dripping liquid resin onto said turntable;

a second step of hardening the dripped liquid resin; and
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18. The method of manufacturing the turntable device as defined in Claim 17
wherein said third step comprising the step of:

roughening the surface of the disc base by PAD printing.

19. The method of manufacturing the turntable device as defined in Claim 17
wherein said third step comprising the step of:

roughening the surface of the disc base by screen printing.

20. The method of manufacturing the turntable device as defined in Claim 17
wherein said third step comprising the step of:

roughening the surface of the disc base by cutting.

21. The method of manufacturing the turntable device as defined in Claim 17
wherein said third step comprising the step of:

roughening the surface of the disc base by sticking a block.

22. The method of manufacturing the turntable device as defined in Claim 17
wherein said third step comprising the step of:
roughening the surface of the disc base by irradiating laser beam to the surface

J of the disc base.

23. A method of manufacturing a turntable device, wherein said turntable device
comprises:
(a) a bracket;
(b) a bearing secured in said bracket;
(c) a rotary shaft journaled by said bearing;
(d) a rotor secured to said rotary shaft;
(e) a stator facing said rotor and mounted to said bracket;

(f) a metallic turntable secured on said rotor; and
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a predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof,
said method comprising the step of:
forming said disc base by:
a first step of dripping liquid resin onto said turntable;
a second step of hardening the dripped liquid resin; and

a third step of shaving a hardened surface of the resin.

24. The method of manufacturing the turntable device as defined in Claim 23
wherein said third step comprising the step of:

shaving the surface with rotating said turntable.

25. The method of manufacturing the turntable device as defined in Claim 23
wherein said third step comprising the step of:
shaving the surface to form not less than three said disc bases in a divided

manner.

26. A method of manufacturing a turntable device, wherein said turntable device

comprising;

(a) a bracket;

J (b) a bearing secured in said bracket;

(c) a rotary shaft journaled by said bearing;

(d) a rotor secured to said rotary shaft;

(e) a stator facing said rotor and mounted to said bracket;

(D) a turntable secured on said rotor; and

(g) a disc base comprising resin with a hardness more than
a predetermined level, said disc base disposed on said turntable for receiving a disc, and
said disc base having a predetermined roughness on a surface thereof,

said method comprising the step of:

forming said disc base by:
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and

a second step of hardening the dripped liquid resin.

27. A method of manufacturing a turntable device, wherein said tumtable device
comprising:
(a) a bracket;
(b) a bearing secured in said bracket;
(c) a rotary shaft journaled by said bearing;
(d) a rotor secured to said rotary shaft;
(e) a stator facing said rotor and mounted to said bracket;
(f) a metallic turntable secured on said rotor; and
(g) a disc base comprising resin with a hardness more than
a predetermined level, said disc base disposed on said turntable for receiving a disc,
said method comprising the step of:
forming said disc base by:
after mounting said turntable device to a disc driving apparatus;
a first step of dripping liquid resin onto said turntable;
a second step of hardening the dripped liquid resin; and

a third step of shaving a hardened surface of the resin.

28. A method of manufacturing a turntable device, wherein said turntable device

comprises:

(a) a bracket;

(b) a bearing secured in said bracket;

(c) a rotary shaft journaled by said bearing;

(d) a rotor secured to said rotary shaft;

(e) a stator facing said rotor and mounted to said bracket;

() a metallic turntable secured on said rotor; and

(g) a disc base comprising resin with a hardness more than
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after mounting said turntable device to a disc driving apparatus,

a third step of shaving a hardened surface of the resin.

29. A turntable device when made by the method of any one of claims 15 to 28.



