2 5 SEP 2003 1 SPECI FI CATI ON REPRODUCER FOR DI SC- SHAPE STCRAGE VEDI %
Technical Field of the Invention The present invention rel ate # 033
for reproducing data froma CD-ROMor. |like storage medi um ackground of

t he Technol ogy As is disclosed in Japanese Lai d- Open Patent No. Hei

10- 83615, for exanple, data is generallylread out by first measuring
vibration value by rotating a disc at a maxi num speed prior to reproducing
data and, when the vibration value is beyond a predeterm ned threshold
level, by rotating the disc at a speed | ower than the maxi mum speed. A
CDROMis a CD (compact disc) used aSESIRTFATI®GA- only menory) and is used
in conputer systems jusggp ﬁﬂiﬁj speed
processing is required in %%{ﬁjp(%ﬁe?égystens ro%@g\ﬂl onal E@bﬂ%d of :a CD-ROM
is generally set at a speed several to several tens of tines higher".

than. the raiahh9Rgd ﬂ@_@dj#g % f%vof audio CD's. Wien a CD-ROM i s. scanned

by a disc reproducer at su ':”'ntelé’(ﬁl as 40 tines the standard scanning

speed, for exarrpl é‘heenrasrerurinﬁntaohrm}steg w&h@@hcéﬁr%ﬁﬂduﬁﬁpé%%ttgng
eccentri ci t)f kn%go éﬁ di sc vibration increases thus resu ng 1n an
error in realng out Jars drtkengt W ARG PBquiring. .a retrial thereby

lowering performance of reproduction. Also, when a lowquality disc having-

a large masg,_eccent r city is rotated, not only the disc but also the
entire disc rag%%‘d‘ﬂfé °ﬁ/|tl§‘|eat'['§§ neIREW he vibration affects a hard disc

drive (HDD) instabkerk afs810641RGaBhngsCOORH! Ghes¥aLem hOOGLNCl, LD L he

di sc reproducer. There is thus.a possibility of” causing

in the HDD, W‘TlGE?T'?“}P@WEr@aﬁffeFlﬁeﬂﬁﬂemgtlmfretaldeombyrﬂrstamﬁtﬁ.ﬂngyﬁtﬁ;@ti%so
even if an eun@s Yo 0f r r eadi iting of the HDD,

vi bration of the bg;as% rerl%g 8@%? %Tt \%Cellééxmum it e%ggﬁj'ﬁr fedieprganeing dasn.
The above p@B8F efhemnrihise vibration lyyalaethemsyeducar;grém%rﬁtﬁﬁéé]tgﬂlgshglgf

the CD- ROM QEVEPW%S?’ 981;5&%92 tﬁe %%.gczgt) a speed lower than the maximum speed.
_ A CD-ROM is a Cb (compact disc) used as a ROM (read -only memory) and

' lS used in computer systems J‘U.St like a. semlconductor ROM. As h:.gh
' speed process:mg :|.s requz.red in computer systems rotat:.onal speed -
y of a CD ROM is generally set at a speed several to several tens of

ftimes hJ.gher than the rotatlonal speed (200rpm) of aud:.o Cb's.

. .‘ When aC:Ii ROM :I.S scanned by a disc reproducer at such a high

speed as 40 times the standard sca.nn:n.ng speed for example an error
of a trac}ung control system for correct:.ng eccentrlcity of track
due to disc vibratlon :anreases thus resultlng in an error in
readlng out data on the disc and requ:u.rlng a retrial thereby 1ower.1.ng
'performance of reproduct:.on Also, when a 1ow-qua11ty disc having
a large mass eccentricity is rotated, not only the disc but also the
entire disc reproducer vibrates, and the vibration affects a hard
disc drive (HDD) installed in a housing of a computer s'ystem together
with the disc reproducer. There is thus a possibility of causing
read/write error in the HDD, which lowers reliability of the entire
computer system. Also, even if an error may not be generated in
reading/writing of the HDD, vibration of the disc reproducer gives
an unpleasant feeling to a user. The above problem cau be solved

by either reducing mass eccentricity of the CD-ROM or lowering the



2 rotational speed. However, in practice, there is a large dispersion in
the quality of CD-ROM s and sone discs are inappropriate for%%e&EﬁuZﬁﬂBn
at a high speed. In order to solve this problem vibration value of a disc
reproducer is detected and, when the detected value is beyond a preset
threshold I evel, the reproducer is operated at a reduced disc rotational
speed. However, as the detected vibration value varies due to

manuf act uri ng di spersion of individual2disc reproducers, in a conventional
fixed threshold | evel design, there has been a problemof inability to
precisely switching the disc rotational speed. Di sclosure of the Invention:
It is aptasjomst efeqache Howewant imvoeatibeet dhereviideaaldige disppreihrctiron

met hod d i;ce that can,si,ably_reproduce .data at as, _high_ speed a
possi aZiCHE LEvRRAgIL ig‘fi'?qq‘lﬁ it yg”s"?or%%r%e mSicTmh dFfET a}ﬁm%gwrﬁasm r
st or ageepmeiiunmidhset Allsagh bbheedr esent invention enploys a nethod of

detecting the maxinum data reproduci ble speed b erformng vibration
detection f rg?n PRECE d€ o1 e oblets dP§8bJs%%'edvF%r£?Jd@r Yidtu] o°f gidy el b3t

unpl easaitodhet | 110 dxcadtatseind)y W#enerati RgrdRkae Wil atd OfR¥aN 2 HeLHg a
vibration detecting node. In accordance with a first aspect of the
i nvent FRFeshH& elp¥elpr ditdedeRT aeee B hdfe QWoFaigs neti un regueadcetisc

COMPri $4tHL1 M 3C spOLA! | heFBANS oL Obnd OhALd ISR vIRLANG, MRAIUM diECs X NI
data recorded on a spiral or concentric tracks and having a center hole,
sai d B s@angfacivwgngeadssnarsiodi mef a isgintdwmlt odbec i neprodacdnst, o $ai a
center €1 02Rd ﬂgwg lfnp%]ﬁgg I e ner su&p theﬁt said disc_c be

C io e ]
det achab y Inserte ana t hat ?he rolta i-onal speereed €an e var é-’ab?feé“ sci’%gl e
conver tmabifldtyr badpraricef ysavitadirg themisst dotthstona\sgagdoeans for novi ng
said signal converter in radial direction of said disc; wherein val ues
relating to vibration values that are neasured with vibration value
nmeasurbig-lvsane by theumhivagtowkd sc (all owabl e-1imt disc with a known 2 5
SEP 2003 2a , . . . .

It 1s an object of the present invention to provide a disc
reproduction method and device that can stably reproduce data at as high
speed as possible for both a high~quality storage medium disc and low-
quality storage medium disc. Also, the present invention employs a
method of detecting the maximum data reproducible speed by performing
vibration detection from the side of a lower disc speed in order not to
give an unpleasant feeling to a user by generating large vibration even
during a vibration detecting mode.

In accordance with a first aspect of the invention, there is
provided a disc-shape storage medium reproducer comprising:

disc rotating means for rotating a storage medium disc having data
recorded on a spiral or concentric tracks and having a center hole, said
disc rotating means including a spindle to be inserted into said center
hole, and being formed in a manner such that said disc can be detachably
inserted and that the rotational speed can be varied;

a single converter for reading out said data from said disc;

moving means for moving said signal converter in radial direction of
said disc; wherein

values relating to vibration values that are measured with vibration

value measuring means by mounting a disc (allowable-limit disc with a known



mass eccentricity into said reproducer and rotating said allowable-limt

disc in storage neans inside said reproducer as a threshold | \‘ﬁlsgptma
indicates the allowable Iimt. In accordance with a second asg t

invention, there is provided a disc-shape storage nedi um reproducer
conprising.: disc rotating nmeans for rotating a storage nedi um di sc having
data recorded on a spiral or concentric tracks and having a center hol e,
said disc rotating neans including a4pindle to be inserted into said
center hole and being fornmed in a manner such that said disc can be
detachably inserted and that the rotational speed can be varied; a signal
convernays femcenezai:ﬁirtg duoto saaidl moﬂmm saidd rdtstcingneaidg aibandleel infnyvi ng
sai d S|Jgsnal verter_in the r %l rectoldon of Sa"ghdi C; vgbr tiﬁ'n

val ue AEasurl nf‘g redRs T or rf’é%f‘% |ﬁﬁl BB b6 hed PO St ?Y‘%g ale
st or agéndiranss fue alwvram;gedahatr elating to allowable-limt vibration value
as threshold | evel; npar,ing nmeans for conparing said threshold level with

the data rgl“ataf:ﬁ%rqaémf’hé”\wbraat PETPIal IPSFEaUr ety TR 1P Dr 4TRER Vi ue

Meas Ur b i dBB 8 i saRshdged gt fihgeeRAaS O beh MRRERE MABLDemQr not said data
relating to the nmeasured vibration value is within an aI | owabl e range set

by said t hr 85¥o | wPtalF &y meapfie fof nrettdinat a ?’é@@gﬁn@etﬂﬁﬂ%ailécahﬁ@WMI@ta
vi brat ;o i bn VRl 46 b St O&%entgl@d%% Ozrugd s pgt 8" g ICABPe 25 sfla

threshold | evel for criterion, sai for criterion
conpar @tbshyrotartha greasi Agchuling wi shitdie tate rdekattar Jimtot lseidi bseraiaron

val ue tained o) .00 aldallowable lim ¢t .di sc_usin c wWth a
known I?r(glss aglgcle)%r# cﬁ y_egsllgn a nnerbISLemhI Jld?ﬁl S(?lg T8 dChh jol?gﬁgﬁa&h is
made bynmrtddja:diglthgt meansotdtdbnal ts@eedlctmabeommblue is outside the

al l owabl e ran e aid th es ol d fo criterion. is han ed. 25 S E P 2003
2b Next, an®ali% b‘?Oé“’FF Fb’?eﬁ BR HH ﬁél‘gsdaé:@t e ﬁl‘acﬁhﬁﬁ'l ng

moving means for moving said signal converter in the radial direction
of said disc;

vibration value measuring means for measuring vibration obtained by
rotating disc;

gtorage means for storing data relating to allowable-limit vibration ’
value as threshold lewvel;

comparing means for comparing said threshold level with the data
relating to the vibration value measured by said vibration value measuring
means; and

judging means for judging whether or not said data relating to the
measured vibration value is within an allowable range set by said threshold
level; wherein

the data relating to said allowable vibraticn-limit value is stored
in advance in said storage means as a threshold level for criterion, said
threshold level for criterion is compared by said comparing means with the
data relating to the vibration value obtained by rotating said allowable-
limit disc using a disc with a known mass eccentricity as an allowable-
limit disc, and when Jjudgement is made by said judging means that the
vibration value is outside the allowable range, said threshold for

criterion is changed.



process of individual data reproducer manufacture, and a plurality of

al lowable-l1imt nmass eccentricity discs (hereinafter ref erreZﬁpﬁ%E 3903
"standard vibrating discs") with a known nass eccentricity i epar of
whi ch the vibration values at the maxi mum data reproducti on speed and | ower
data reproduction speeds are equivalent to the allowable-limt vibration
val ue. Each of the discs is then 25SEP2003 3 nounted and the difference (P
-P val ue) between the peak value in th# positive direction of a tracking
servo error signal (TE signal) and the peak value in the negative
direction as obtained by rotating at a predeterm ned reproduction speed is
det ect ed asNexte varbr aliwabietlisitofvibhetidins cvalepr dducest | n qaestadinstiand

t he vi tion value.is, set s the threshold |level for_the conbination of
the da JFaC?CreeS%'r ooéﬂc I}déﬁld%ageed atéandreﬁ%g Vier arfl?rburéf:ﬁﬁ‘ﬁ' di's§t asP H’é%ﬂwttiybeo

| at er . aVWenbaediisdt wdds aBcomlardwnt yrasH sesceiarethifitdrs pOfuYred, b braation
val ue j‘st l_)%ii%t5 Ctﬁ% %t ac%gga” eproducti on fﬂ%eed on the | ower speed side
that 139 YA the PrlinrSpPodliet? difsSpeE-Ierethart &reBrrRsl yL
referrggidnotas vibther] @Wwvapead a8l tes nakhRuPRReS t&Hrouder REl BP-Lefanr edydr0 as
"the high speed side") , followed by a first step-_of measuring a voltage

(her ei F&T2 tTEPTPRIEirad sPeedis anf IFELYdYenkaltee the ppbhyabilenbimitt gibhetigingc
Vi br at {96t hag s dis @ CEHY 1k B aRdige,5€cond step of judging whether or not
the vibration value is below the threshold level. Wen .it is judged in
the second step that the. vibration value is below the threshold |Ievel,
the. disc- is rotated 'at. the above-nentioned reproduction speed by the
disc rotating neans. and the signal™ converter reads out.the data -froni
the disc. Wien it is judged that the mass eccentricity is not within the
al l owabl e range, the disc is rotated by the disc rotating neans at a data
reproduction speed |ower than the vibration detecting speed so that the
af ore-nmentioned data can be read out fromthe disc with the signal
converter. In other words, a plurality of vibration detecting speeds
(which may be the sane as the data reproduction speed) is set '"at 'the'
maxi mum dat a reproducti on speed and at speeds |ower than that, and



an allowable-l1inmit mass eccentricity disc (standard vibrating disc) is

prepared for each of the detecting speeds. The first threshol2$|§@ 28@3
the first vibration detecting speed is set at the vibration

im i Ci ' Da at a first
detected on an allowable-linmt mass eccentricity disc o
vibration detecting speed. Wien a disc D®%ith an unknown nass eccentricity
Is mounted, if the detected vibration data at the first vi bratlon

detectin speenhtles{ and kha difeet-ange (@-ptheldd)r §d twddl 8509k &)  the
v?eratlo% det ectt ds carried out at a second 25 SEP h% 8’%]2 a:'f 3H
det ecting speed f‘ﬁﬁt FREeHiGRNE EhEFRIHES peBYO ﬁm@etal@nald(emﬁ,\sigm)saﬁad

dt lieuein f 0 t peed.i.s set at the
Vibrati on dat g oo tereat et anoan BT ana E T e SRR RS Porate tiPeta

second speed PH#itarmdngdmepreduyt bymepesd tiatiatattédas tne?ﬁm&at‘éhbﬁ ?h\t/"wgtghl i
f nknown eccentricity i
the range of i nCciiana pRoatal 4, el Bvizﬁ Va'e{eeﬂ;o;zbve ""&ES}Z?. N
belldilevear foxedheotdmbina th h of\VeMe A4LRF
vibration d&ethe igresba e. | qwspeed side toward th ﬂ]ﬁﬁuh Speed

et ne Peee SHE SO0 Lt B =il dpscrthn iobene Hueaixlaios

spective wiltheshotnkn®@ieimakdngeced 8 Haka ik SméGAG O UL 1144 ylpration
(rj:t gctl ng % ed I&vver than the vibration detecting speegk t[hl'%n gﬁ' Pt
vi

" det ect ed §PT6R mPuBetRTeBgedrakien spesficen ithe 1owaskpbed |=idel thange
as the mMaxiguIb&#ELethan AN dxi ARk ORIGR @g&r,ﬁlgsfelé%h (ﬁ% aire%dl nglrrl{g]a;\s

h b r oposed According to a reproduc
IstS rug[ 3rg piﬁ’pe’éF?%\E&tﬂFe ﬁﬁ%s]-oéfc%ﬂdwmqw o 1 oapdsm bsde PeLRl SRk¥rsey as

- ducer
h hol d tol gy el 8, h, i ndi_vi dual ' di sc-.repro
gttthgs ti m;wt ﬁ% olclh%?llis reggg liced 4t Eﬁleowar?éxb%ﬁ”ofﬁﬁ tSRAOL Bsasuring

whi ch dat aal‘SOth@[Sﬁdd@e‘ﬁbheft@onem%tT t}qabyvnhm@irg;g\;éi;%c g?ﬁﬁﬂé?ﬁgﬁ@ﬂ

Becomes poos bl Caue oy SG P b EF S CFE ata:d Broomd a capeet Judsing
whether or not the vibration value is below the threshold level When _
1t is Judged 1n the second Step that the v1brat10n value is below
the threshold 1eve1 the. dlsc is rotated at the above-mentioned;
reproductlon speed by the disc rotatlng means, and the signalh:
converter reads out the data from the dlSC When it 1s judged that ‘
Vthe mass eccentrlclty is not w1th1n the allowable range, the dlscTh
is rotated by the dlSC rotatlng means at a data reproductlon speedfl.”
lower than the v1brat:|.on detectlng speed s0 that the afore ment:.oned
data can be read out from the disc with the 51gna1 converter

In other words, a plurality of vibration detecting speeds

{which may be the same as the data reproduction speed) is set at ‘the
maximum data reproduction speed and at speeds 1ower than that, and
an allowable-limit mass eccentricity disc (standard vibrating disc)
is prepared for each of the detecting speeds. The first threshold
level for the first vibration detecting speed is set at the vibration
value as detected on an allowable-limit mass eccentricity disc Da
at a first vibration detecting speed. When a disc D with an unknown
mass eccentricity is mounted, if the detected vibration data at the
first vibration detecting speed is within the range of the first

threshold level, vibration detection is carried out at a second



that has a small nass eccentricity at the maxi num speed available wth the

data reproducer, and to carry out reproduction of-a disc g a 83
mass ecgentrl Ci ty under a condition in which a problem assozg §£RI Zﬁ

he present invention,
mass eccentricity will not occur. Al so, according to t _ _

as high-speed rotation of a lowquality 4lisc can be prevented, vibration
value of a disc or data reproducer is limted. As a result, ripple effect

of vibrati 0&1%&a@1§ﬁ9?é@%1ﬁ8\’sﬁ§ed Ry 19(}11%1 }tl%fé(t&e gléggg x}zﬁy\ré%gggﬁane

housing as that of a data reproducer accor
can begl i mi 9edfecthng speedl.i ng normal operation of the separate device

HDD, for exanple the disc 2 5 S E P 2003 5 or data
Eeproducer |sn}3| m)r%%?éunp 3353% ajtdegﬂ'ﬁ f0F Lhe seropf| detigetipn dinsed. is |
Furt her mor e sertratt hie pribsation Ay e asQls tertelih- gﬁélﬂ%hf@-&rﬁqleQ}1b?Qt§R§e

that is avai. abI W|th|n the allowable Iimt of- the vibration valuée i
det er mi ned B§5€ I?‘?ﬁ ng FHODG BPERT onWher ddei éﬁteqw vibyairient da’ea; aftr thet he

| ow speed sisdeont vitwadish ddidkiial Rl de ileallolh SPEEYS! | gasant

feeling to the user can be prevented in The Vi B3t of é‘c‘tlﬁ1 $too.
Bri ef Descr PFCPBR-#F1thdsDwikhapsthe yande iof a:hlabl sekonld a’(jﬂn&mlﬂ)fldalevel

di hape , an.exenpl ary enbodi ment
of “the pr esent rorol BELLBLLG, Sra 0B rdettS e EAS ot Lo caopiedn

pi ckup, tr suki ngs &his €&y cuidfbratbon sdetarotd oni 1€ Wdnriafdoh€adr Quhuoitout .
circuit in gy { BekSefyd QW c aél% for vibration detect |I;nst§|g

i s an equival ent B 3 Gi?quagram hECYEFELERG JHel-ARe’d sifeentdt dheystag
neasur ement aadétdesed spﬂmhtsieht idaganeangoliid S¥61 BEN oS0 lo Dl gge&gj_gg

1. F wchart for- vibration data read-out proc
Flsga f1ow Ic%%ﬂg gldal ‘?’aFF‘B%%ﬁP%é‘ﬁSP&%%O%HﬁQh Agipretdon detecting

speed lower than the vibration detecting speed at which the detected

vibration value .was outside of respectiw}e threshold level range as

the maximum Speed A data reproducer hav:.ng such data reading means'
" is hereby proposed. o " . .

Accordlng to a reproducer hav1ng the above structure an
-allowable mass eccentric:Lty of a dJ.sc 1s prec:.sely set as a threshold
level (allowable range) for each 1nd:|.v1dual dlSC reproducer at the
t:Lme the d:Lsc :|.s reproduced at the max:l.mum rotat:n_onal speed at Wthh

~data is reproducible. Consequentl:}, by chang:Lng the maxz.mum speed
at which data can be reproduced depend:mg on: the mass eccentricity,
it becomes poss:.ble to carry out high speed reproduct:.on of a disc
that has a small mass eccentr;.city at the maximum speed available.‘
with the data reproducer, a_nd to carry.out reproduction of -a disc
having a large mass eccentricity under a cOndition in which a problem
associated with mass eccentricity will not occur.

Also, according to the present invention, as high-speed
rotation of a low-quality disc can be prevented, vibration value of
a disc or data reproducer is limited. As a result, ripple effect
of vibration on a separate device (HDD, for example) contained in
the same housing as that of a data reproducer according to the present
invention can be limited, thus enabling normal operation of the

separate device (HDD, for example). Also, as vibration of the disc



Fig. 7 is an external view of a reproducer in which EEPROMis i ncorporated

inan ICcard. Fig. 8 is a graph show ng rel ationship betwe Ei
rotational speed and vibration value. Fig. 9 is a graph shO\? SEP 2003

rel ati onship between vibration detecting speed and allowable-limt
vi bration val ue. Description of the Prefebred Enbodi ments: A description of
a disc reproducer will be given in reference to Figs. 1 to 7. as an

exenpl ary e”bﬁ(iid{%nteﬁfo&{&rpigs.ﬁ%gbav%&)%QESan Clefler 1 SNONG 0SL WSO €

1 and di sc reproducer 2. Di sc reproducer unc
supply to ho§?ﬁ‘é<éﬁﬁ)uter 1, and they 2 5 SEP 2003 are connected with bus 3.

Di sc reproducer S0Pt ca storae rredlumdlsc (CO-ROM 4
conprising a CD, dlﬁg%ﬂéor'?ﬂg) Ihg Spllf:l epr?ﬁ Bt SRPERUt LR ndre e veasusg

the spindle Mmdlhnilbnbﬂ)é@ paat 0f ataSCat R HtikROn "BRNE11 0PI L34 mPL Glp 6
as a signal drive 7 having a function as neans For-
posi tioni ng B“HBYH: i3 degapmbned Waarsy ngpapvagraticnietectam

anpl i fying aﬂﬁlo MMtihQ@@Eoﬁ'ﬂi@ﬂow ‘éBeQé{ Bte' cgfakhg'déi%%trr%tfqﬁsﬁévgoward

processor 9 for noving and focusing picC or
synchronous ot dlgbhrersedpidn. 9nplergam f efphatgage dihebhaxok caf, bes pBé R ted

control - bl ockn ldhe %qgrggggggﬂeﬁgecft% brf“g%(n%? threshold level. Servo

processor 9 conprises spindle Servos as rotation control neans for
disc 4, servo block 13 of drive block 7 of tracking servo, focus. servo,

and pickup ’ on ec |on and denodul ating circuit i4, and
I nterface 15 fé/inglt‘lzr%%(g:'lrk g%%%eosfg%?’ % rigﬁt erfacing with system. control

bl ock 11. Si .gnal m’imesstn@bmboEIdlaayﬁa:ﬁem 8565- MRl s %Qtﬂl&?.u%{]
correction cig oy IP} 6.and interface circuit 17. @/st em contro oc'l? 11
conprises mi¢trop HcBEL%e gRP SFOBIaRY sehqdigent ioff theippesenteseventimn.

instruction and theid. ke f&ranbesowr QLeGSal SHMin¥O Bl s EAMGEBR A £ b cxeup
mcroprocessor 8M and cl ock, generator 18C. '
ing servo circu:n. . focus servo circuit, and read-out output

' 01rcuit in Fig. 1.
CoT Flg 3 is a £low chart for vibration detectlon
7 B Flg 4 1s an equlvalent block diagram that 1llustrates mass'
'eccentrlclty measurement and disc speed settlng means in system
;__control block 11 1n Fig 1.
' o Fig. 5is a flow chart for v1bratlon data read- -out process.
_ '”’ Flg. 6 is a flow'chart for'v1brat10n threshold level changlng
‘~process.
Flg 7 'is an external view of a reproducer in which EEPROM is

incorporated in an IC card.

Fig. 8 isa graph show1ng relationship between disc rotat:l.onal
speed and V1bratlon value
Fig. 9 is a graph showing relationship between vibration

- detecting speed and allowable-limit vibration value.

Description of the Preferred Embodiments:

& description of a disc reproducer'wili be given in reference
to Figs. 1 to 7 as an exemplary embodiment of the present invention.
Fig. 1 shows host computer 1 and disc reproducer 2. Disc reproducer

2 functions as a source of data suoply to host computer 1, and they



Disc (CD-ROV) 4 has center hole 20 to which spindle 19 coupl ed W|th or
5Mis to be inserted, and has spiral track 41 that runs gpt nﬁé
side of the disc toward the outer side with center hole 20 the center
as illustrated in Fig. 2. Data is recorded" on track 41 as optical pits of

. a nunber of data blocks in the known fosmat, where 2352 bytes constitute 1
unit or -1 data block, 1 byte being.8 bits. One data block is reproduced
in 1/ 75 second vvhen prO ed gt a standard speed that is the sane as the
scanni ng spge%i C(Teftfag rcﬁ e?)‘ of an audio CD. As is well known, CD-ROM

data is reprOdUCBds@t rapﬁmsjeantz angiprakeyebpeidan (Q@A&)age%n@d:lhﬁrradigcal ly
shown in Flg optical pickup 6 is a known unit corrpr|S|5F? for exanple,
| aser sourc ’81R%PP§‘PF1§SH‘9! %L§Br diregeo tatigognindde porog; et spipile

grating 62, gbeadspibs tthersp%alsqloltbwoecm b&hgy Hord BF dlo;etebfamgam@%@' | el
| i ght beam quarter-wavel ength plate 67, objective |ens 68L, cylindrical

lens (a | enQPFB@Ekl nytqkiupe 6aapapt sbynaly aopiventier ) mcéqy@sé@mﬁ ?h!eanmg cal
th of t 9F
pan of & raLheear ol glinPoAR pARCRLLHCLEChES0) CoPRS LGl &

and 69B), trac con B otus
control . | nwapefmail shiapkup cﬁ,rcmtmsfaz:tan@ﬂdafyﬁ% ang sjfagpialg_ élygrmlcpnctkm

signal from fogcus S&v9 bl ac focus error detecti circuit 32 hase
conpensat | ofiPall SRTPELPIERN SaoFeTHAPBERETT i AOLPERiAP dl, BoBBF iRk 13,
and a |ight pherap &narid e6r Byntigilingosyithrohous rbaaus@d o¥iridtorOokN est givel | ens
68 and projected to the main surface of disc 4, and_ the data stored on

disc 4 in tREPBFMNDPLEPE LBaSYFFER CPBEFRBLR - 11, ang RRPEROMRY EQF SHPEENG e
di sposed on¢hkaskofdd 1va1a manner corresponding to the data, when

anon- nodul ated i ght beamis projected onto disc. 4 as a reproducing beam:
t he reproduci ng b&&RYP PrABLssen &ropprines sppndke sexue é’)loﬁhdzr@ Fegetdon

i ght. beam §dnen6i deabs 20 gpLd qa's&%e&i&ygelﬁ%fb&fﬁaeﬁl@c@% ?ﬁ%‘g??‘?ﬁﬂ‘g

Opt i cal det.ectors '69F, 69B are oOpti cal tecting neans _
| i ght into, sekwotrfecus saegnml.s anfiepickuaki g symchgonizaiian aledetbios smdvo

circuit.’ t :&%Inodufé’&sr} | DL P AUPaf YR PEQSK 15368, & REBLLSLJedtlRMN 82

di scl osed
1nterfacz.ng w1th system control block 11. Slgnal process:mg block _

I 10 compr:.ses error detect:.on and correctlon c:l.rqu.t 16 and interface
circuit 17.
System control block 11 comprises mlcroproces sor 181-5 program
_ROM 18P for storlng execut:we instruction and the 11ke for
microprocessor 18M, work RAM 18R for mleroppocessor 18M, and clock.
generator 18C.
Disc (CD-ROM) 4 has center hole 20 to which spindle 19 coupled
with motor 5M is to be inserted, and has spiral track 41 that runs
_ from the inner side of the disc toward the outer s:.de with ceriter .
hole 20 at the center as illustrated in Fig. 2. Data is recorded'
on track 41 as optical pifs of a number of data blocks in the known
format, where 2352 bytes constitute 1 unit or 1 data block, 1 byte '
being 8 bits. One data block is reproduced in 1/75 second when
reproduced at a standard speed that is the same as the scanning speed
(1.2 to 1.4 m/sec) of an audio CD. As is well known, CD~ROM data
is reproduced at a constant angular velocity (CAV).
As schematically shown in Fig. 2, optical pickup 6 is a known

unit comprising, for example, laser source 61 comprising a laser diode,



Japanese. Lai d-Open Patent Application No. Hei-83615", ' for- exanple.. The

vibration of a disc reproducer due to mass. eccentricity z$$ﬁ‘mqm}3
referred to in the present invention takes place in princi pI

radial direction of the disc, where the nagnitude is proportional. to t he
product of the anmpbunt of nmass eccentricity and square”of rotational speed
of the disc, and its main conponent is one that is periodically produced

in each rotagipfraftibhegdibng l6d Fid 15acki B9, SELYPL GGt 13T
constitutes pickup 1sergo bl ogck 13 dgrtnesrt)slra ial "di'sp 1éncae fante Fnzg

direction crolsiiyng e Pﬁ%ﬁ:ﬂ(l)eloflzlglghtbdwamqamtte#zwaveléregﬁh 4ﬁ,1@tse asﬂ' E-

nal with g1 C.tl ng _circuit uen , hegative
fSIegdback con?ir?ﬁi g%ca(rglﬁgl gg;"éu RS is]eenfo%éﬁélﬁtf q‘a"rﬂj Lk & pagtrefi t
30 to drive eb}yeomdee) | GEispo68a drﬂthh@o;rtadzlaal patin eeta %f@écté&eilgitﬁcbeam

track) by neans of tracking actuator 2 SEP 2003 8
éng,r eﬁé'ng{'y%ﬁé g‘é‘é‘{ﬁ cﬁ?> (SFX%‘H%'W”@SEf PHLSNEN 8BB) nratuationy 68Bf fehe

track, Consetssiting cbherJf-, sidnabt 6o Alens ¥bEr AN dkapyation . even in
the vibration data_read-out node. Also, waveformshaping circuit 8

denodul at es EFM ( EFyRPELSaL paakerén SRsns actuerhorsegindissdiiiten DiRA dogti-cai
signal s, forsey®HPEfom tHYudS&RD ﬁlé&ﬁp?f?cl%@i‘ro(}bdgt&qiin cjtc%g% %2 W

sync detection and derpdul ati on ¢ircul and™-supp
processor 9.°YgRansgkden end ciriget eerclamt a&f) dbateconin titesu p&cﬂ:ﬁp ceémt ed

(o tects error in
demoaul at od. Sael 2SR TIRHE R Rorid et b Yo Rt s G Faknod i
det ect ed andoﬁlﬁqm:metem)lﬁe aﬁﬂrprojdetedttd)lthandamrsﬁﬁghb@rbf ifeellit dfais

connect ed to rfac cw 17 and system contr ol block 11. I'n fhe
event an uncollfend%[abf °’z‘f é Sdudhi FPrBr oh Aptigad piey is sepfladut s

carri ed out hmthe\wlthekngwﬂsmrﬂspdsl&dt&}ﬁtrﬁfﬁ@@i LifBa mﬁﬁﬂ@f%&%@?@&ké‘ﬂmg
circuit 8, syn et ect on and denodul ation circuit 14 err
detection an %5‘197& 'oH R & BPR-madriatsdobigh P@@@l%PyOEwt%ﬂ onto disc,

reproducti 0n4 e RakeprQGRSTIGNBe &R ANGe. reproducing bedam is modulated by ‘the ‘

Ppits. (data) and reflected 1:Lght beam 64 :an:Ldent on optical detector o
69 becomes a modulated ‘beam. Optical detectors 69F 69B are optical _
detecting means for converting light :Lnto electric s:.gnals

The tracking servo circuit and focus servo CerlIlt that :
const:l.tute pickup Servo block 13 are publicly known as discl'osed."':l.n' .
Japanese Laid- Open Patent Application No. Hei‘-gsﬁls for example..-

The vibration of a disc reproducer due to mass eccentricity
of disc 4 as referred to in the present :l.nvention takes place in
principle in the radial direction of the disc, where the magnitude
is proportional to the product of the amount of mass eccentricity
and square’of rotational ‘speed of the disc, and its main component
is one that is periodically prcduced in each rotation of the disc.

In Fig. 2, tracking servo circuit 13T that constitutes pickup.
servo block 13 detects radial dispiacement_ (in a direction crossing
the track) of light beam spot 42 on track 41 as a TE signal with
tracking-error detecting circuit 31. Subsequently, negative
feedback control is carried out with phase compensation and drive
circuit 30 to drive objective lens 68L in the radial direction of

the disc (direction crossing the track)_ by means of tracking actuator



Al so, interface circuit 17 is connected between error detection and

correction circuit,16 and-host conputer 1 as well as betwe .
conputer,1 and system control block 11. Though not shown |n62%(SEP zguoa

frequency signal generator (hereinafter FG is coupled 'to nmotor 5M and
generates pulses at a. frequency corres@onding to the rotation of notor
5M FGis connected to systemcontrol block 11 and to spindle servo bl ock

8 that exec S cont r te ul ses, are not,only used for
CAV contr ol l%%ut aeg‘%\'{ %& @e‘% tdﬁggcﬁ%rrrg%r egu Fre dsﬁ'o'r g&?e‘é’f“?%’r%’}ﬁ SFe6A88i on

val ue of dpEcthe t@onkequently, FG can be regarded as part of the vibration

val ue detecting ans %éem control block 11 as reproduction control
means conprises eiﬂ”z?\é' Lor tAYME ﬁrlgﬁﬁan?m@lf@m’laﬁﬂtm idnfioamatgmn and

oper at es aceoéxdljng tth@ eNbEREIGH IRaCPBAd YutPegeam stored in program ROM
18P. Fig. 4 is a bI ock diagramillustrating a part of systemcontrol - bl ock

11 and servo procds®yr WeYeformgshaping seizapndity H eiﬂmQﬁulﬁMnst E§Mal (E2GhSEP
2003 9 mannes. r i detndlRRt k1 0) gég%?gsnéﬁwﬁﬁmgméfmg 11.and servo

- processor 9 include node swtc enera 858" D
vi bration vBY siast @ ctinegsdenny augan@edreaneoraﬁactttiag ftmrstylne:r def\@dzudﬂﬁand

frequency dj cQ ] means nverter 91, nmaxi mum val ue
det ecting ﬁ%éé(.lhs Ef%?ibﬁr Eﬁ%{ J'nlqé\ie %%ngﬁeﬁg ﬁ% nk° JETN0Y PTOGRBST rity
nmeans 94, and spewbdmmncbni@h:aieg:eneliahlang dm&aat%n tatcutoIgRMihaeLLAe
rot ati onal e tor SM hi n naI generati-ng nmeans 96
gener at es v?g g’ﬂ oﬁe TR Ggfih@‘?’?q‘?él\iﬂﬁﬁg £ hbdanectspesmer tinotihande
si gnal , anddemdﬁtﬂﬁtehddaﬁ/qkeﬁebaué&i eda) Sd@ﬁlakeﬁ’&r%@:‘é%ﬁ%he%}e&:?a? 'g.
4 converts & T |%na voltagein pickup servo-block 13 into a digita

si gnal when ?n G dfe COFRECHIRIE - W%P%ﬂ@mwwﬁf@ctqme%am 92
detects- n'&Xt:i?ﬂ_:kﬁﬂia:Wﬁbl isdRnhakbuea dPeakabPacd %ﬁ!f'cgﬁt us) Ak %{?%‘SJIF %Pg

within the tinme of one rotation, ~of. .disc.4 based on signa
i ndi cat es oftP¥olati dwaFhoevess albﬁn@ﬁ’watahlasiaﬁ@t BémEdiudiyionf expehay .

di vi si on of o&GaAEEe raErhi Nig carried out in a well-—known manner. In theé

meantlme ' waveform-shaplng clrcult 8, sync detect:.on and - -
.demodulat:l.on 01rcu1t 14, and errox detectlon and correct:.on c:chu:Lt
. 16 can be collectlvely called reproduct:l.on signal process:.ng means.

' Also, 1nterface GlI‘Clllt 17 lS connected between error
detect:.on and correct:l.on c:l.rcuit 16 and - host computer 1 as well as
‘between host computer 1 and system control block 11.

Though not shown :|.n FJ.g 1., a frequency s::.gnal generator |
(hereinafter FG) is coupled to motor 5M and generates pulses at a-
frequency corresponding to the rotation of motor 5M. FGis connected

" to system control block 11 and to sp:l.ndle servo block 8 that executes
CAV control. The output puls_es of FG are not only used for CAV control
but also for setting time requiredl for detection of vibration value
of disc 4. Consequently, FG can be regarded as part of the vibration
value detecting means. System control block 11 as reproduction
control means comprises microprocessor 18M, program ROM 18P, and work
RAM 18R, and operates according to an operation control program stored
in program ROM 18P.

Fig. 4 is a block diagram illustrating a part of system control

block 11 and sexrvo processor 9 in Fig. 1 in an equivalent or functional



frequency. divider 93 and TE signal 36D as obtained fromA/D converter 91.
Here, the vibration. value of-disc 4 can be known fromthe gigf

bet ween the positive peak and negative peak of the TE si gnaf,g ﬁm?ﬂ[ﬁw
i nterval between the positive peak and negative peak., In -other, words,
if, there is no vibration of disc 4, it ignot necessary to adjust

tracking of light spot 42 based on vibration, .and the voltage of the TE

signal is in heeV| Ch?h%%’ (if z\e;‘%o vol t under normal servo condition. On
the other hahd, #hen EPETEITF 8N 4 d§¥stem M redceledk dilt gndfservo

a-disc, the pestessdr of 1hbEuddimalbl ¥ﬁ1té}ﬁ R ghhe l g&h) Ony Of di sc
4 changes greatly, and the voltage of the E gl gna @ﬁj‘%}ange ﬁgaﬁsfgbsoan

positive or Héaaﬁwl HF%‘&@PB%CFWQ)M@rJUﬁGlmI{@a@@r$@¢habrfunﬁsmearﬁid1gﬂd¢s it

b b I Gi £ t k t
of the TE ui bRl oo BERHAEE YR D RAETPR. T sfref i K, g

based on thevalne dftechéngeméansm9val tierexfhdlide 1posit gartemaahgandah e sManEmum

value of th eak of t e TE nal voltage duri ng one rotation of
di sc 4, name yﬁ%ﬁ:{ﬂg\;ﬁ&%grﬁ kg ﬁ‘ie‘t?diz gﬂ‘a%%drarénﬁ%%rwgrrﬁhﬁval%fom

t he positivecpsainding Itaenm'tmuran\aal dpe@ll dhandivgakmye peak. 2 5 SEP 2003
10 Thr eshol d-1 evel 1,4g‘§nerg lyg‘gq ans 95 sends out to first judging neans,
nanmel y, conparing hEWHY §hamal gaRersting\means 9§ genasates titaation

i ndi cates al vanadl @ deichihg Ghoad Q&Phapn MR10-86 rdad St t%ﬁ@ 9{ ahl.e nd
maxi mum speed, The threshold | eve IS a criterion va >t ored™n

BEPROM 51, whiEfshelq-dgaed tetting ERARCHM Sy  writing/ readl ng
e ol EEDLbAYorRare: Bria0d danhShl 4 8o oSOIRRLER0. D00, 08

through threshold | evel ~generating
judgment as E8*Vihblnek 18rintota ﬂheltmb(snmml whdamelnohtiﬂm:ﬁﬁ dEt@raling dbe .

osult to spacdhaveyla el by 52T ardiimam oy SAival ue
exceeds thr egﬂgmg-ﬂce@elak\ﬁra,lu&) ddrhemm éighadi Lthim@hb % iRt ofBdetRR 1186
S SR AT Bt Tl S b
naxi mum speedf adﬂsc 4 as obtained by frequency div:Ls:.on of FG pulse 5F with
. frequency divider 93 and T}.-‘. s::.gnal 36D as obta:l.ned from A/D converter
. :}91,'.‘ Here, the vibrat:.on value of disc 4 can be known from the
difference between the positive peak and negative peak of the ‘I'E
;__signal namely, the interval between the pos:.tive peak and negat:we
l:.‘peak In other words if there is no v:.bration of disc 4, it :LS not
A_':'_:_,necessary to adjust tracking of light spot 42 based on vibration,
' .'am_i the voltage of the TE signal is‘ in the vicinity of zero volt under
'nnrmal sexrvo condition. On .the other hand, when there is vibretion
due to mass eccent'ificity_'of a disc, the position of the objective
-lens in the radial direction of disc 4 changes greatly, and the voltage.
of the TE signal changes toward positive or negative direction in
order to make correction. Accordingly, it becomes possible to
measure vibration as eccentricity of a track in terms of the TE signal.
In this exemplary embodiment, vibration is detected based on the sum
of the maximum value of the positive peak and the maximum value of
the negative peak of the TE signal voltage during one rdtatien of
disc 4, namely, the amount of amplitude change from the maximum value

of the positive peak to the maximum value of the negative peak.



a second speed | ower than t he maxi num speed. When a ITB.XI mum speed'  conmmand
I S put out IOfrom speed. ' cormand data generating means . @@Epsgﬂga
bl ock 12 drives disc'4, and-the focus servo circuit and t ing servo
circuit are brought into -operation. Under a state of data reproduction,
signal 36D obtained by digitalizing TE siignal 36 is put to maxinum val ue
detecting neans 9. 2. By obtaining peri f)dl c signal 5S folrI ?Bger\?;fibleo{]/t gf a
disc by fre XI mum ¢
dur i ngyone ?%?gtg?{%ﬁdjg‘e%teﬁ'ebeg;egg%ﬁé%%b a%E%‘an@scfS%&P i & BudeHdg weans, bI
conpari ng mBgmRsled compdeirg means Whetdigmadr, moielV, etmseguotllal ibx&élevi"ér%“tﬂ e
range, nanely £8S th ‘?,{]e t.hr shold level Vtr. \When a "No si gnal . .
obt ai ned i ndi can:l hg o Ea"f’a ;W?“ o viREHMAT Bhen digsdk isheatated at shhe| s
of | ow qual m;:;:.mum aspddAinatheé peeck sHol1dl 3evé1 i v | Qg F‘cq-lftEQEéﬁ ﬂam érﬁ’
speed to the ond s ed and date reproduction is carrie a
"Yes" si gnath’E @bt’é’l n i €At i nhihat 15Vtr@a‘d§r0u1anframstlﬂmomat > atsfhémgde

t he di h Qe o]
?rgilt num spegglgn?(\ﬁﬁ%yglngngh%%t a reS?o% ?l%’gﬁl%gl $ 'Acearnrs 8% gt 1gsSept doy ¢t
the tine re&BT"P%HlffﬁbrmetPaltsa Fe Fhodughi tbhreslacﬁ.d)dgsgnér gggggaillﬂgo;ﬂ%ggg\se a

n.t

nanel y. the ongreiy 88ahd S HRRBTMMGICER FobFthRarD oG AhsiTRRHbpEed.
It is an objakweoff tthe Pk esiontli tiven Uindichees NHNrEkZ6n afa 10 B 5260 QS $hidl ©
the vibratigp, £&la1 fnepl ea%ant t% user even during the vibration 4
det ecting ge gends P? TETUGh tectPaed qomang data sendraningpee

for a disc means v unﬁlmnmeabeaewﬁ tdlide) ex8bedd ilt3R6Y61 SR v
rg|ror oduct i ogg ‘g ssi ble at_ or below an all owabl e vi.bration va Tg% Trhit

for a di %g%lﬁ-afb%geﬁﬁe&ﬁ%t%ﬂaec rogatéenal sphed 1sa]>owm1eﬂspeed
2t whi ch data i s LREIQdUE] ipealodrifar P8 PR R eEhOEng WASKE §11GurLDLAL LON

less than the allowabl e-l1int vibrati.on ue o gp?‘b ﬁ‘ffer
Zﬁh”ef Iof ae PRRL ¥ %e%i §ﬂ‘&}‘¢n4/ﬂﬁﬁéttfbﬁlneaﬂ&)enartl@lldeamm SPeedrama

speed at V\Q|§ébcﬂﬁ 8pebd f&ﬂ&oﬁﬂﬁh Blyes MRy imum speed. When a maximum $peed

' command is put out from speed command data generat:.ng means 97,

splndle servo block 12 drlves disc 4, and- the focus se:cvo clrqu.t'.
and tracking servo circu:Lt are brought into- operation Under a state ‘
of data reproductlon s:.gnal 36D obtained by dlgltallz:.ng TE sz.gnal .

: _36 1s put to maxlmum value detectlng means 92, By obtainlng per:l.od:.c
signal 58 for one rotat:Lon of a disc by frequency d:LV:LSlon of FG s:.gnal | |
5F, maximum amplitude value Vte during one rotation of the disc is
obtained, comparison is made by' comparing means 94 .to determine
whether or not Vte is within the allowable range, namely, less than

" the threshold level Vtr. When a "No" signal it obtained ind:.cat:.ng
that Vte>Vtr, an assumptlon is made that the disc is of low quality, -
rotational speed of disc 4 is lowered from the maximn speed to the
second speed, and date reproduction is carried out.

When a “Yes" signal is obtained indicating that Vte<Vtr, an
assumption is made that the disc is within the allowable range, and
it is rotated at the maximum speed as it is, and data reproduction
is carried out. As.a result, the time required for data reproduction

can be shortened.

In the above, a conceptual description is given on two cases



t he hi gh speed side. This approach makes it possible 'to" avoi d reduct IB&%O
in performance of the reproducer due to a situation. in V\/m bda n

speed is set on the | ow speed.side for a disc having a snall VI bratlon
val ue. A description of operation of an exenplary :enbodi mrent of the
present invention will now be given in reference to,.Fig.' 8.' The

absci ssa of the graph of Fig. 8 represents disc rotational speed of -a
repr oducer; i ch n a_nanner dat reproduction at

b h t
LD ot et 5 "y S 4%, R T RRNE R a0 e 55CBh REarever Ehan

speeds of xlfhe Xl%ﬁ::.nﬁﬁhd spaédar ertal 0 #Ltob3ectVbhr thé QPrdIARC ARt SHESES -
The ordinate represents vibration value and the values Aa, Ba, Ca on the

ordinate axi®H@HREsER MRS FECPPRELRLDERE | GPTpAigRStIAL Al wopktasanitnfte a

di scs Da, DbygdX e@tenxdarlffgehhea@q.bé':g‘él&ﬁ)%c sogn in Fig. 8, the

vi brati on val ue increases Tn the order of Dg Dc. These val ues are
used as threshol d Trewdheravordeh thespeemlqme%pbedfirmmuma,am:ﬂ,muﬁ spead
speed vs. t char stic f discs.

description %ﬁaa (al'qs}’é(’j“!\"r/%%h Be 61\%?(%%“{' 6 rethog™ Jf”l(fltrYdPﬁDth??fg srﬁfklfrﬁ‘uﬂ?a‘é%eed
f or data repemuhmtcrtchnnbys detsedbllegaﬁ/lohrrmlmn anahlmowaﬂleavﬂbﬁﬁmd Ratde .
unknown mass eccentrl cit Fi rzl&vﬁw bration v Is detected at the

monent. the dI&E rStafPBndl 9k 18 3 SEWEIVX ’Qafziq? gagup. Sep sfletsct iEhey

froma | ow sh@ethurSeppeai #¢ dHidh EE@aVié)rr%bh:@auMﬂbl@ onS théei &f @ eliOs Pfe
V12, if V12>Aa, the disc is judged to_be outside of -'the allowable limt.

As a resul t ,VBETR ﬁp?rnYﬁﬂbéféFé°P et LeFs $paadhy %h@‘éﬂ?é@dlﬂﬂit Nibratben
can be set ajamt Gk PRS!réfrddifeed,bhAk] Gbr A adks hAARGOLUSRIS %#;L:aiaﬁ!,ﬁ

bel ow the allowable [imt when dispersion of mass -eccéntricl-ty o I'SCS on
the market i%¥uskelioifriectathoummxinum spred atavlvich fatd |1gurepre®oamesqmed

I's set as thg,dnfi e the x10 speed is-set as the maxi num speed’ at
which data is regﬁgggg?g ggde’f V12<Aa, data reproduction. at x12 speed is

judged to be This approach makes it .possible to avo:Ld reduction in
perfo::mance of the reproducer due toa s:.tuat:n.on :m wh:t.ch reproduction
_ speed is set on the 1ow speed s:.de for a dlsc hav:l.ng a small v:Lbrat:Lon'

value.

A description of operation of an exempl 'ry embodlment of the a

present invention will now be glven :Ln refe nce to F:l.g. 8. . The.

abscissa of the graph of Fig. 8 represents_d:l.sc"rotational speed of

-a reproducer which can be set 1n a manner such that data reproduct:l.on' E
at x10 (10 times), x12, x20, and x24 the standard speed can be made.
The speeds of x12 %20, and x24 are also set: as. vibrat:.on detect:n.ng
'speeds . The ordinate represents vibration value and the values Aa,
Ba, Ca on the o__rda.nate axis represent .respecti_ve v:l.bratlon values
of allowable-limit discs ba, Db, Dc at.xlz, %20, and x24 speeds.r As
shown in Fig. 8, the vibration .value increases in the order of Da,
Db, Dc. These values are used as threshold levels at each respective
speed. Curves A, B, C show speed vs. vibration value characteristic
of discs Da, Db, Dc. |

Next, a descriptionwill be given below on the method of finding
the maximum speed for data reproduction by detecting vibration value
of a disc with an unknown mass eccentticity. First, vibration value

is detected at the moment the disc rotational speed has reached x12



possi ble. Additionally, a command. is issued to increase the disc

rotational speed to x20 speed and the vibration value at the%ﬁrrerP 2893

di sc rotational speed has reached x20 speed is detected as V in the.
sanme manner as before. If V20>Ba, the. _disc.is judged to be outside of the
allowable limt and a speed 'change com¥hd 'is issued to | ower the

disc-rotational speed. to x12 speed t hus nmaki ng the x12 speed the maxi mum

speed at isr bl e f V2 ment is.
made t hat V\Adga%dj%pnr O%d&?'?{% lé%’tsi poggﬁéﬂ%ﬁh%fturt#‘ﬁ % ﬁ%? s‘ffé #hd a
command to detmcxadets e dil2scif oti@b-nanathspaed 19 jﬁ:&%e&pﬁsdoe %ult§§a@%f At
t he nonent. 't.he gisc r.ot tlonal speed h:gs reached x24 speed, vibration

£RE aTiovanis TinEe | ASR E8SULT L8 PRI Gt PRBEPGRCipe speed

detection is carri

vi bration vaj#i® ispeethfn $888 SBSGLIcadsSbadte at! fnMdf rleat é@%@ %Ebfétié&gged
to be outside of the allowable |imt, a rotational change conmand i s

i ssued to | Rler i YPRECAYCSTA | Wl %ﬁi‘éedb‘EJePszﬁl%péghOW%m@ thvenmE)WITJngd
r >
s set as e dFeieaU o REEH eegcogekﬁéﬁ $8etitod Sn R PIEDLE cdleniica:

judgment is tion at x24 speed 1S poSSI
Xx24 speed i sPeungg thetheﬂﬁﬁemfs'ple%dlg@esesmlﬁgﬁpmumstsaseemb ninaing

b1 uct] O MRS s (SACELOEE SUOVE, il OB OE SIS, b, £ (e

maxi mum spee F eproduci
t hat exceedsrapmdaklibbabl-e vibration limt to take place on tge hi gh- spe.ed
si de independently SEP 2003 13 of the magnitude of disc vibration

val ues. In other v&}%d’z& B8t 29 EDr RRFOFGHION thexid JiResdeds drdgedsto be

enabl ed as qwrmliplas mﬁﬁ.ltb.bﬁa!:!?ﬂ 4 Qompaflli SLs iddhed SHBAcIBSS the disc
eccent:ri Ci ty and Bﬁgw ousl¥ ‘ment i oned functional reduction can be

prevent ed. Teafiopalispged ko mAd Agepd dgdehe Byibsatien Majueyat ihecmenent t he
vi bration de&rm:ﬁuel ﬁ@eﬁcwneer@ﬁé& haa\éffélé‘&%dskdﬁ éﬁeé&eiﬁraé)@@cted as V20

in the same manner as before.

If V20>Ba,,the dlSC is Judged to be outs:n.de of the allowable
.1:1.m:|.t and a speed change command is 1ssued to lower the d:l.sc rotat:.onal o
speed. to x12 speed thus‘ _making the x12 speed the maxlmum speed at

which data is. reproducible

Furthermore, "" ::.f 7"_V20<Ba Judgment is made that data‘

'reproduct:l.on :LS poss:Lble at a further h:.gher speed, and a command

e e T

. _to increase the dlSC rotat:l.onal speed to x24 speed is issued. Atj'-:

the moment ‘the d:x.sc rotational speed has reached x24 speed v::.brat:.onI o
detection is carr:.ed out and detected value V24 is obtained as the
vibration value in the same manner as above. A )
‘ If V24>Ca, the disc is Judged to be outside of the allowable
11mit a rotational speed change command is issued to lower the disc
rotational speed to x20 speed, and the x20 speed is set as the maximum
speed at which the disc is reproducible.

If V24>Ca, judgment is made that data reproduction at x24 speed
is possible and the x24 speed is set as the maximum speed. By setting
maximum speed of data reproduction in the manner described above,
it becomes possible to set the maximum speed at which data is
reproducible without allowing vibration that exceeds the allowable
vibration limit to take place on the high-speed side independently



above, vibration value Aal in Fig. 8 of an allowable-limt disc is chosen

as a threshold | evel at 12x speed. |If a vibration value V12 eg? §$Ps?[]®3th
a known vi bration val ue as obtai ned by reproducing at x12 sp satisfties

V12<Aal, it can be assunmed that the vibration value is below the allowable
limt at a maxi num speed of x24, and thelx24 speed is judged to be the
maxi mum r epr oducti on speed. |If -AalCV12<As is satisfied; x20 speed is

judged to b L r tion speed ile, when V12<As is
satisfied, %1%@62@%1-’. 5 ?%S’Eeﬁ% AR YPAHFS Speed. 11 the Sensitivity
of vibration det et bther swdridgh @aeagheprdectioR or hat hogh dgiRet k9ge Wd |
suffice indi ca??é_:egg t hat iJE)’Fi s sinpler-than a nethod of naking judgnent by
successi vel y°1 a8Fn§UPo¥ A9 dIPsddPdet PRER sk 1o tHéh swsspbbdnasale.

By. setting ddventhobdty £\u@lasp A Sy e Nt Drtld PRnd@ M1 J84E io%”cgrgséehe :

| ow speed side as has been descri bed above, the present i1nvention
advant ages d*&Y60t§Rvi ng ‘an unpl easant feeling to a user during vibration

val ue detection angl so | fi,R0 i ssi bl e _danage.of a |
"conputer system due to %ﬁ%rdrjrg? I\?l%"r%ag{ ij%ﬁmfg{ﬁgf&m%blﬁfeﬁ%l‘g%%’eFEF’éﬁam
carryi ng outths ihrabip detectinecivesd £oom tthe howisrpacdich de: Beosritha
begi nni ng usj a i vi ng,a l.arge i bration valye. 1n recent data
reproducers,séﬂ&g}eé ?'}é%%(l)%q Fg%u% ae]dlﬁ‘agl% cha%‘b(TlgﬁEﬁba%“lﬂg}ltxﬂﬂ,sc ¥FD,
x30, x40 spedusenaasl & lthreshoR Tenyl fRdex vhed® dat a KeBLREUS vaRuk Syl

carried out a,.% rﬁingectj e sgeeds. .l n conparjson to these data reproducers,
the present $nfe an"t\plﬂ@v BeEn vikRatden velt @5 fbkainedihy sppoedecinm
speed appl i gabkes dpeleadsst S iWst ¥ AR NK Vb dLak L4 GaR; -
determined in _a Z_gég oh 5005 14 St b e gﬁgﬁgf??%?%%@Q%a@ﬁgr?h%@ﬁg%%ﬁ%} i on
of the abov&&Y6r ifi Beiteidet pdtovpladiladtypt |2 Mexighmespéad o6f BRENGMd O

the flow chate @baFbfeed id BuhBeal tOWEMME! mallmfl LepPoatbPIdl i Q0 detggtion
starts when a disc.wth an unkrwn vibration valr‘l ueg:h S Been Ot eg,' ‘

nanely,_WheﬁﬁdF§@24A$a$SS$%¢13ﬁied; x20 speed is judged to be the maximum

;éproduction speed while, Whén V12<As is satisfied, x10 speed is

:  ﬂhja§§ed to be the maximum spéed.r If the sensitivity of.vibration

. ‘ ﬂ§#eCtioﬁ is'high.eaaaghQ ohe;timaivibratioh défécfionﬁwill'Suffiée'

‘indiqating‘that.it is”simplef5than a:Mefhadzof-making judgment_ay

: saa_casrsivélj in_c_:fe_:aSiaQ _fibrat-ion détc_e'cti"ng‘ speed from the low spaea

, py,setting'th:eshald ievala_apd_haking vibration wvalue

detection dﬁ the low speed side as has been described above,'thé

preseni: invention has advantages of not giving an unpleasant feeling

to a user during vibration value detection and also avoiding the risk

of possible damage:af a computer system due to abnormal vibratioh

that might be generated when carrying out vibration value detectiaa

on the high speed side from the beginning using a disc having a large

vibration value.

In recént data reproducers, data reproduction speed has
increased such as x8, x10, x20,\x30, X40 speeds, and there are many
cases where data reproduction is carried out at respective speeds.
In comparison to these data reproducers, the present invention
provides a method in which a maximum reprodﬁction speed applicable

for a disc with an unknown vibration value can be determined in a



o rotate and optical pickup 6 has detected a signal. A command for x1
gpeed at which ?he disc rotational speed is higher than the zgﬁesgﬂ%gayma
reproduction speed set in the disc reproducer is sent to spe
data generating neans 97. At the noment x12 speed is reached, vibration
val ue data V12, nanely TE signal (2-byte fdneral), is input to
m cr opr ocessor 18M of systen1contro| bl ock 11 as an output of maxi num

' s ' ' lue data V12 is
val ue detect khgni® £3 earlier. Vibration va
then. conpared with a %%r egﬁgﬂﬁl’éq{ evel "Aa (stored in EEPROM 51) to

bl h 3'dﬁswnghlwquetmaaow%ibSagi@aH@tec@ioﬁ laké{:loﬁ/‘t}ﬁﬂl
det er m ne«whet her i n the threshold Ievg? 0 speed

. : o
' ] udged 1o B iAS 1L 585a7eREE 30 Mht EouARTESOT EaFoduci B &he Flamehant
vi bration vabﬁeFimt 3, Srlﬁﬂaticﬁ{ detaBtide’ starkBr GROP! M Ji18%el i A% a4 er{eéné S
made t hat oduction_ata higher speed is possible, and a signal i ent
to speed conﬁgﬁﬁaﬁtﬁl’av Bfchat hsgrnBavatel. semgiyt oihiencdéased thes started

ReAG: fo x203ped In the -
duct

e anner | 5o ahore o L opPABeEBICKhDS HATRISS Ra €5 36Rha0% comFen
wi th t hr eshoFd2 s@gef atsahlqlf the Giacinonatabuel dptad Yathighesr Gairethd hanethe

d d gy be the xi mum speed at which
Ejg'[ gslhgl dr leggggic 0&&g¥§w b a%a ?oénq:vgﬁ Ny L 8C yPrrducsE s penti & sheed

t hreshol d | egermai d?tmgm«atmgmmxs le mp:tmgﬂ?rtdngm@tz 349@%§%1‘é(l§l)eag?§&er
d n thj t peed i s assune 0 be x -
;gggl bl(e Si J‘r#tl)géfﬁn ‘bg%ommﬁu%? h‘g T enade( ?ﬂé’@p‘@é‘éﬁrﬂ@ sieeminp@t
speed commnuOdaica:cgeneeaswmsmaﬁs sgztear@bﬂuwlameewi U Haba b’&é

obt ai ned at .Ehe nmonen di sc has reached x24 speed is corrpare

threshol d | eVar—t& ¥ 9 FLRTOmo BpaRs P& #5\daseribag ean:bmrharvmhaesdm dl
| evel Sa | wdgnmaiasica vdeld hlent Bonflaita b ende WihibloRg SLa6y 809, Signa

the, r roductlon speed is sent-to spee
';rgalngvvg; ant® gg BR& 24 Gads trrpdaewstiEp VAbratien velbe dilte mimyﬁeawﬁd

furt her
at whi ch datér i smdBRQdughBhe vibhs0s M-A roductlo at_a- it
hi gher speed is. possible if Vbrar e fﬁ% 41Fsg§ﬁﬁF‘F’ér thamnthe

threshol d | eefesholddesed Aan 114 speed 13 Judged tO be the speed at which'data”

"is reproduclble If the v:l.brat:Lon value data is smaller than the" S

.threshold level Aa, Judgment is made that reproductlon at a higher s

speed is possn.ble, and a signal is sent to speed command data":':--" '

'generating means 97 so as to J.ncrease the reproduction speed n"

this case the command is for x20 speed In the same manner as above'---; :

vibration value data V20 at x20 speed is compared with threshold 1evel

Ba. If v:.brat:.on value data V20 is greater than the threshold level
i Ba, x12 speed is judged to be the. maxlmum speed at which data is
reproducible. TIf. v:.brat:.on value data V20 is smaller than the -
threshold level Ba, judgment is made that reproductlon at a still
higher speed (in this case the maximum speed is assumed to be x24
speed) is possible. Similarly, a command signal to-increase the speed
is sent to speed command data generating means 97, and vibration value
data V24 obtained at the moment the disc has reached x24 speed is
compared with threshold level Ca. If vibration value data v24 is
greater than threshold level Ca, judgment is made that the disc ':I.s
a vibrating disc, and a signal to lower the reproduction speed is

sent to speed command data generating means 97 . and x20 speed is judged



detection is conpleted by judging that x24 speed is the maxi num speed at
whi ch data i s reproduci bl e because x24 speed is the maxi me EPtZ[]@3s
case. Next, a description will be given on vibration data re out process
in reference to Fig. 5. Upon start of vibration detection as described
above, vibration data read-out routine wsgl start in the first place, and
initialization of peak data is carried out. This is done by storing
positive or.n e of the TE voltage _that appears during

K | t
one rotation g’%a}éﬁ g%wt/%’ec? g?Er"@“ﬂ’ riHG dReFeRrndiciBhe: s Addsnae wiile

successi vel Qatsaaﬂ‘pbrcskgwtﬂba\ ¥ anFrdRgdd Hfg}heﬁo%ééd/ €s RssH898LIVe1 ISR on
voltage to the next positive or. ﬂ:gatlve peak voltage at appropriate

interval s, Yties8a8RNP4 iehemallay f‘#‘dﬁhrﬁtﬁkph@urﬂﬁiwlu@a idretiongraip@ns.
94 in Fig: deddbtTof APEOREESHa bEMualhi g R sartl ¥ Stores
the TE signal voltage in vvork RA%IIE{Ill gk (‘i\?t é? ata %3?%/'%1%? :Ttum iPecs
stored in vikF R’hmwdamms 'Nepspinyiblentermyat k94 sppedkis/mheaxmm&mesﬂ@ﬁd out
and t he val e .sLore, as vi bration data at a separate. address

wi t hi n worKk BR°°: A descrl ption on threshold | evel change, .being A

key part of the rm}aseatdesmh:wﬂ,wmﬂ be iAWeheo WidRat Deh @ital RFed®fRreNce
to "Fig. 6. t he prpnqsent i nventjon, it- is comon -that allowable

vi bration %‘?cifgs fnFefieTenshab? Fir Sge URBRI SFATY eF- vimatient ﬁ%teP‘?rﬂé@)l

reproducer adlideseirsbd@Restid)dveBrafitod @adl Cle Y -Du@NrbRe i kG R 1t BEart
di sc-shape  storage nmedi um (CD-ROM and the 1ike) reproducer 1s ap If

such as a P Eipterpeeeonns ndkhal beationgf E‘Pﬁl‘adﬂ‘e% 1Bmdieﬁltun|'lth,is
di spl ay an:EE aBRe biykSrorahng ﬁdﬁ%‘i@g ﬁsnéﬁhﬂl%égi% icth Tidge OF tﬁeq%svcgﬁoage

personal conputer in which individually enc arate unrts. ar
connect ed . ¥dthappeaes ducing ét!]l@emt@tmnmﬁ Redirmuf Batal capgupe dneiﬁg @fnea

disc stor g,ln ﬁgg I v tion vaI ue,
nanel y, resitaﬁlt?l I ev&?qI $fger se% 13 ﬁ iy gggd%l rﬁf“o‘gé}?# %%s?%sfﬁ ¥ech as
Speci fi cat |@mn¢9a’c3pa:péaicab1bmg<8toeztxe ne"f:lte,t_rcm‘:mie,e ca: Bégutdaechddr eshalgd

level for ea¢ '%pﬂ%ﬁ&aete intervals, and sendlng the result from max:Lmum value
detectlng means 94 in Flg 4 to m:u.croprocesso:r: 18M H:Lcroprocessor‘_

18M temporar:.ly stores the TE s:r.gnal voltage in work RAM 18R. After :

data of one. rotatlon is stored in work RAM 18R ; pos:.t::.ve and negat:we |

red as vz.brat:r.on

' A descrlpt:n.on on threshold level oﬁange, ing a key part of‘

" the present invention, W.'Lll now be g:n.ven 'belo' in reference to F:Lg
6. In the present :.nvent:l.on it is common-that allowable vz.bration
value of a disc-shape storage medium (CD-ROM and the like) reproducer
differs depend:.ng on the product system to wh:-.ch the disc ~shape
storage medium (CD-RCM and the like) reprod_ucer is applied, such as
a portable personal computer in which a key board, HDD unit, display
and the like are encased as an integral unit, or a desktop personal
computer in which individually encased separate units are connected
with cables. Consequently, in the manufadturing process of a disc
storage media (CD-ROM and the like), the allowable vibration value,
namely, threshold level differs for each individual product system
such as Specification A, Specification B, etc.

Therefore, a standard threshold level for each different



2 5 SEP 2001, 16 specification is burnt into EEPROM51 (Figs. 1 and 4) in

advance as a voltage value in the formof a 2-byte |ong nune
exanpl e, supposing that the exenplary enbodi nent descri bed 2065 SED 200%
Specification A as paraneters for Specification A as in the description
in reference to Fig. 8, maxi mum val ues ol6the tracking error signal .
anpl i tude that correspond to the allowable-limt wvibration value (0.5

gramcm fog,ex f s . S.G- e I ym ROM and t he Ilke)

repr oducer a?e urn 091 é’?frz‘% ai | %ﬁ% easﬁ' I(ﬂF{IEVI gr §$%d ﬂﬂls%naf‘SF as

exanpl e, Aaaf ooltdruaa Ivowaet inridieatfioamabf sqoead:ytef 1xdg mpeadlof the

repr oducer, Ba fof_nedi L um x20 speed, -Ca fore the highest speed of x24
Ep

speed. As paranet Eef%?‘p LpELFY S@é‘tglg}?t Hhe exeRR ARy emadiasnbesertihetg

error si gnabbatplid whecikheit o mesasrtshra&net&eﬁaf@é Spedh FOUAR & 7 éé’ﬁ:%
vi bration values are burned, in with 2-byte nunmerals.Ab, Bb, Cc in t

same manner TAE d9SGTAPtERR LR&eSeRence hakdo - & mwwmu% & thp tudocns
have perfo e e t n races na m
EYROEE s1ghap Bﬁ?ﬁgﬁd%or?&%&%?%h D S a1 02 B4

value of . tracking error each of ard
t hreshol d | Evbrabmrarveﬂeﬁs( &t5 geapeen. forrexannle)abf @dedcvshapes sﬁd:dage s

measured in e c t faor exa ' Aa B

o o ormfuh RERRGR e SRECLULER" LBBndel R Thoear diy cror ‘B ™
shovvs an exe&pbmable-lmalembhatimg i re:-m:ochmpleanAautekytH@t B6des®

vi brating di et ect t | owab] e mum r-epr oducti on speed . of the
di sc reproduég ﬁé’ese [i’fa%é ﬁﬁ%lﬁ?@%ggq@s@@nﬁ?r Wllt’ﬂg’ézq hat
cor r esponds speedheuﬁt emcta.ﬁ:dtneh negméid shevelomardmpert. ias fhidRNIR¥s for
rewrltlng of, the FEPROMdata’ i s carrjed out using the nmaxinmumvalue of the

TE signal vEPPSHELSREYORB IRy Rv3 3RS oF Bgrsﬁéf}n&emﬁe%alem@m@e. n
Tabl e 1, suppagsecéPals éfoﬂa tae§é;9ne¢ece&i&aabifeime%akfmféé%e atfes %: q
um spee

di sc-shape storage ne - reproducer based on SpeC|f|cat|on at x2
is Ca = 1. 5buyBed in with pobye B‘F@?i%ﬂlsv%‘l’-t Be Csvimithe same manmeri amabove .

al l owabl e-l1imt dpgc the other ‘hand, as individual disc reproducers have
' performance dispers:.on 1n the manufacturing process the maximum.

value of. tracking error that corresponds to each of the standard

is rheas'ure'd :L g eproducer of Specification A, for example, to be .

Aa", B_af_,_(_i‘.af Bb' cb' in the case of Speca.fication B. Table

A shows an example A In order that a disc reproducer can surely detect
a v:Lbrating d:Lsc and detect the allowable maximum reproduction speed
of the disc reproducer in the event the maximum value of TE signal
voltage that corresponds to the standard threshold level parameter
is different rewriting of the EEPROM data is carried out using the
maximum value of the TE signal voltage as the threshold level.
By way of concrete examples, in Table 1, suppose that the
designed central TE signal voltage, Ca, of a disc-shape storage medium
reproducer based on Specification A at x24 speed is Ca = 1.50 volt.
If the TE signal voltage obtained by mounting an allowable~limit disc
Dc on a reproducer being manufactured is 1.60 volt, rewriting of the

threshold level is not necessary.



Do on a reproducer being manufactured is 1.60 volt,
IS not necessary. 25 SEP 2003 17 Table 1. Spec A
Disc Std Measured Std Measured r

t hreshol d |

r epr oducer Spec B reproducer

evel

t hreshol d tracking threshold tracking speedl evel |
par anet er par anet er X12 speedAaAa' AbAb' X20y speedBaBa' Bb' Bb' X24

speedCaCa' CbCbh' The reason is-because,
t hreshol d | evel ,

t han t he
that of t

e all owahl e-

lmt disc w

a di sc havi

II'P%%;La éb

as the TE signa

errorl evel

rewiting of the

t hus vi brat
volt, theré€g
smal | er
-limt disc
| evel i S-r
| evel , repr

everP

i will not
may~occur a
n~._a di

FatakigRedd
od¥it? | sneedt

i ncrepgseA

peydrcennhen

caseSthere f{
5cthkeshald g
and tepebducs

hor Berane vey |

heMddswieginal
getradkimgt i (
pd.  emrgoch 4
increase. B

vol sage i s
N thakeholdal
. cadeyvelinl ey

pemameteny

|t Beackldgowa

1. MPasiatdd or

s t kerbbr esh
he t hreshol d

t he @@Xxi num

spedd’i s emabl eddtas cl ¢

bse t pt he.

al | owabl e

i bX2@ i sneed) |

hit a$apossi

| e,

8afl data readout at

a higgh

X24 speed Ca Ca’ Ch Cb’

’ The reason is.because, as the TE signal voltage is greater than the

is mounted and reproduced

‘ ‘is rewritten va.brat:.on w:.ll :anrease.

threshold level, a disc having a vibration value greater than that
ef the allowable-lix_nit_disp wiJ_._l be reproduced at a lowered épeed
‘thus vibration will not increase.

However, when the TE voltage is 1.45 volt, there may_occﬁr a
‘case where the TE signal veltage is 1.50 volt or smaller even when
a disc with a 1arger vibration value than the ‘allowable-limit disc
In such acase, unless the threshold level

By rewr:n.ting the threshold

level reproductlon at the maximum speed is enabled as close to the.

allowable v::.brat:l.on limit as possible, and data read-out at a high

'speed is enabled When the threshold level is set at 1.20 volt for

__example, TE signal voltage of majorn.ty of discs will be 1. 20 volt

or greater and there will be little possibility of belng able to
read out data at the maximum speed.
Next, when the vibration value data of an allowable-limit disc

Dc at *x20 speed is Ba', judgment is made on the s._apdard threshold

' level Ba in the sa.me manner.

By correct:l.ng dispersions of individual disc reprodecers in
the manner described above, an accurate discrimination as to whether
or not vibration value of a disc in general with an unknown mass
eccentricity is within the allowable limit is enabled.

When the change mode is "Yes" under this condition,
microprocessor 18M captures the vibration value that is measured to
be the maximum value of the TE signal, and - changes standard value

data Ca burned in EEPROM 51 to threshold level Ca’' that is peculiar

PGSEP 2003

voltage is greater
i bration val ue greater than
roduced at a | owered speed
t he Sieo/ @ trageodscel 45

bl e
ol d



speed is enabl ed. Wien the threshold level is set at 1.20 volt, for

exanpl e, TE signal voltage of majority of discs wll be 1.204v@l r
greater, and there will be little possibilityof being able tg5 55:?02903

data at the maxi num speed. Next, when the vibration value data of an
allowable-limt disc Dc at x20 speed is Ba', judgnent is nade on the
standard threshold | evel Ba in the. sane manner. By correcting dispersions
of individuate g ¢ribed apbove, an accurate
di scri ninat i O%Qgg(}_:[ g%gﬁggﬁf(% ré]sr’lctdtgﬁvtr@ %lcoor'lnpv Fhen%ﬁlgrﬁ‘%‘?f‘ fateriiam)
with an unknBb¥eshedd l@o&ﬂenhamwnwprecemst hi sutseuahltoypaiinen! 418 YibSation
enabl ed. V\h i{% han f under. _this condition,

m cropr ocessor Hes cap ures tal‘}emWB Qg tySise That X320 anead dg Ba' 4wl t he
maxi mum val uehefciange Tlosé ghal "yednd ghgREQStandardi yaldig ga%g ﬁ%t‘#‘ r ned
I n EEPROM 51 to hreshold | evel Ca' that i's peculiar 2 5 SEII:5 3 0 the
reproducer i gAtE R tecperplianithgeshotdtleyeldBabcii dhe bhneshot.d

| evel changls‘lg)gg 883y, SYb I r dat a_ of the
allowable limt disc D}cr at Eﬁ&ggmé«&e%l?ﬂé\b%%é Qﬁdx he c%g?f'éaeballr?bg‘é[ %aa'

a process i SPR &Y #dd speed d‘%ﬂangend Hde shamiermbd@aha Bred"q pepubééds is
threshol d | the vibration val ue
data of an g‘yﬁ%@?ﬁ’e@ {l%ﬁf g cm oc?g “32%H é:géaf‘g‘fiﬂﬁtaéﬁd:q Hereshage
nmode i s "Yesleved paictBatiss pemulierd txuttnenrebfom way gh@s€dpnge the
standard data Aa tgQ tl]lreshol d . leve ’JE) A@ IS peculiar to the reproducer
in question. Furt her exanpef(g‘g'pb?s vEPHER Hbebtliﬂd iHc ridsTragingt éeteagiion
accuracy by dcmrreeyibygitdueduiigethediuntidy 6 YOPravidrid Qbang cﬁﬂ-&jﬂfg‘;gg&

will be descr eg) bgl ow., When data reproducti on-speeds of a data ro&ucer
are x10 spee 50985eEPed 36188eed, and x40 speed, by setting vibration

det ecti ng speeds amaahawlﬁal PegrddR t10ANEhd My ©2SHNG
vi bration |j t he maxi num reprgduc | on- speed a#Qer ggggémefharef ﬁ‘tjtoher

nent ,
snmal | er vi br%?eie(?n ¥3P uBPEeH 3 ¥P0aspeed. fand @é&rrspe?dcabv se¢ting V:Lbratlon

detecting speeds as shown in Table 2 and 1ncreasing the number of -

' :v1brat10n Judgment the max1mum reproductlon speed of a dlsc w;th'.
further smaller v1brat10n value (0.3 gram- cm for example) can be

| Judged.W1th.high accuracy Furthermore, by’providing'two threshold;”w
1evels Acl, Ac2 for vibration detectlon - it becomes possible to.
prevent p0351b111ty of adiscwitha 1arge v:.brat:l.on value (1 gram-cm
for example) to vibrate to an extent discernible by a user even af -
x20 speed, and to prevent abandoning of a situatlon in whlch 1ittle“;;-.
vibration occurs at x20 speed with a disc having a small v1brat10n '
value (0.3 gram-cm. for example), namely, abandonlng of possibil:n.ty

of reproductzon at a higher speed.

Table 2.
__Specification A Specification C ~
Threshold | Measured | Threshold | Measured] Estimated
level value level value threshold
_ _ level change
X12 Aa As’ . Acl Ac' Ac’
speed SRR I S ittty st bnteie et
Ac2 Ac’'+al

X20 Ba Ba'" | ] Bel | . Bc' Bec'
speed Bo2 T Bet ez T
X24 Ca Ca’ | Ccl | Cec' Cc’
speed Cc2 R Ce'+a3




judged with high accuracy. Furthernore, "by-ptoviding .two. threshold

level s Acl, Act for vibration detection,- it becomes possi blzrﬁ %Eg)m
possibility of a disc with a large vibration value (1,grain-

exanple) .to vibrate to an extent discernible'by a user even at x20 speed,
and to prevent abandoning of a situation 1% which, little vibration occurs
at x20 speed with a disc having a small vibration value (0.3 gramcm for
exanpl e), nanely, abandoning of possibility of reproduction at a.-higher
speed. . Table 2. _ Specification ASpecification C Threshol d

Measur edThr eshol dMVERs lEusdiaTy Es tretatcedoh e el sg‘stmﬁ e\fahuaieteéﬁt%s“ahd leyel

change X12Aa peed---------------------- Act Ac' +al X20BaBa' Bcl
BCBCg --- 5 gg%ﬁg&u len_gf___%'_ _______________________

X24CaCa' Ccl Ocascue deeedned by reproducrng'a “dist with g large vib: 'a'tlbh'{ra '&e’ )
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can be | essepgehidy(ALRA dugi %tdad&a 1ﬁh gaggrge vi bration val ue
ucin

(Ac' >Ac2) at a | ow speed, repro I'SC with a small vibration
val ue (Acl <Ac" <AcB$rey taerMJmmtggéé@eshold level change is a change of the

value that is judged to be needed when the measured value is for a
standard disc, and al, a2, a3 are values :Eor correctlcn equal to the
distance between two threshold 1evels.

A further detailed descrlption w:l.ll now be given below in
reference to Fig. 9. Flg 9 shows relat:l.onshlp between speed of
vibration detection and v:Lbration value produced. Curves A, B, C,
D,, E represent speed vSs. v;LbratJ.on value characteristic for each of
-standard discs that generates allowable 11m11: v:.bration value at the
speed of V:Lbratn.on detectlon : As shown in the fa.gure threshold
leve}.s can be set as threshold levels Acl/Acz for x12 speed threshold .
1evels Bcl/Bcz for x20 speed _threshold 1evels Ccl/Ccz for *x24

'speed,.... ., and threshold levels

These cases J.nclude cases here the'data reproduct:n.on -speed

and v:.bratlon detectlng speed are dlfferent._' For example, when'

vibration detection of a d:Lsc with ‘.an unknown v:|.bration value is

started, v:n.bration is detected at x12 sbeed that is the 1owest of
the vz.bratz.on detecting speeds., If vibrat:.on value Ac satisfies
Ac._>Ac2, the disc is judged to be a, -vibrating_ disc, and the data '
'r_eprodu'ction speed is determined to be x10 speéd. If Al<Ac'<Ac2,
x10 speed is determined to be the data reproduction speed as this
speed is not a data reproduction speed-.

If Ac’<Acl, judgment is made that data reproduction at a higher
speed is possible, and vibration measurement is carried out by
increasing the reproduction speed to x20 speed which is the next
vibration detecting speed. The relationship between threshold
levels Bcl, Bc2 at this speed and the obtained vibration value Bc’

is then judged. This case being data reproduction speed, the maximum



Here, the estimated threshold | evel change is a change of the value that
IS judged to be needed when the neasured value is for a sta and
al, a2, a3 are values for correction equal to the distance dfngﬂ5tZG03
threshold levels. . Afurther detailed description wi.ll now be given bel ow
in reference to Fig. 9. Fig. 9 shows rel@ionship between speed of
vibration detection and vibration value produced. Curves A, B, C, D, E

represent s ration yal, characteristic for each of standard
i oee that - oBggs Socoatobl ) bB8ed RulT SO B bt adiecty Spre Aadaeq sreca

vibration defifcBébiBc’. <B62. . SRO¥S, iE.Bdhesef suaaneﬂﬂﬁiemaledmate &k n
be set as threshold I&vels Acl %Ac2 for x12 sp eed t hr eshol eve‘?4 E“‘]ﬁ? Bc2
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threshol d | eypbsd BaldeEC i bBit A BBeE0:i ol NES@aCa5E8 &@@gﬁdqéﬁggséieo@%ﬁ% the

data reproduction speed and vi bration detecting speed eren
exanpl e, wheRePXABIALrBrPREEck Kah spRed. cﬁn@cthe Wﬂi-htmnahﬂprmwh vhbesihé D

value is stagterk Ct‘!ibbéﬁ'i%n;didsge‘aet %{eelqg %egf Qstséji&edtslfrlﬁejééogfgé

the vibration detectlhg spe |on
Ac' >Ac2, thebﬂlsyccess?rmjlgedememﬁiegﬁthmmmcm dleﬁm,cteﬂnﬁﬁ.ﬁﬂaﬂ:idﬁt@lue Ec'

reproduct I on e ermn t x10 speed, If . Al <Ac' <Ac2 x|l O speed
i s deterni ne&éfea glé"t% Re (%‘a? 5"?@8 Ojgif(?t%llﬁﬂ ¥ 38 qopered jedh tB’-‘ﬁ%‘f-"‘d?
dat a reprodutévem Ei:ﬂ.eQdEcif A JAehed  HHGMRNEahé WEAR L Rt 28T,
reproduction at ang? %gg %&je eed is possible, and vibration nmeasurenent is

i

carried-out by He FRpPEHTEET sReeDEey datacapradusdion iohthss t he
next vi brat bge dateRs | NGcSPORbn EREES UeLONSPP-RRA L0 AL o Y e! S

Bcl, Be2 at this speed @and the obtained vi bration” val
judged. Thi sthadeiaupgdata wepapdodbion pesfeedt Eird ABo2 mihed %36 £&AR003

20 data repr ng;rddg%ﬁ gaesd ﬁMel }nai?ﬁn!.gﬁl%a%gefgpfg 1ﬁ§?§€ﬁe§&1%n)&zga§$§€10nl f

Bcl <Bc' <Bc2 i.f. Bc': ment 1S ma X1 mim
repr oduct|ondsb%‘etti%ﬁsda@@leéqﬂdeductlon exi sts on even higher speed side,

vi bration, det eCt ' Olﬁ‘eits Eﬁi‘l{db?gl 96'} SQXrirpg Eﬁﬁéél{b‘lat I[]evels will be discussed.

One poss::.ble embodiment -is to incorporate EEPROM 51 in the so- called i
Ic card 151 50 that IC card 151 can be 1nserted :Lnto slot 150 prov:.ded

' "on a hous:u.ng of a dlsc reproducer 2 as J.llustrated in Fig. 7. In

.this case" 'as a_‘different threshold level is stored in EEPROM 51 for
__jeach different sgecificatlon :Lt gives convenience in manufacturing
-mixed models on a single production 1J.ne. ‘ The same advantage may -
be obtained by provid:.ng slot 152 for the IC card on a hous:.ng of
host computer 1 In this case, needless to say, threshold level and
,vibration value -are compared after reproducer 2 has been inserted
Adnto 'reproducer'_ slot 122 of host computer 1 ,'thres'hol_d level is set
based on the 'measur'ed res‘ult‘, and reproducer 2 is kept inserted in
host computer 1 once setting has been made. In Fig. 7, numeral 121
is a slot for a floppy disc and pumeral 123 is a display of host computer
1,

As has been described above, the present exemplary embodiment
has the following advantages.

(1) As the amount of eccentricity is measured and rotational

speed of

disc 4 is determined prior to data reproduction, occurrence of a data



reproduction speed to x24 speed, and the relationship with threshold

|l evels Cel y Cc2 is judged. When nmaxi mum speed of x40 speed hSgr y
successively repeating this process, detected vibration val uz ﬁcsmma)
disc with a small vibration value) is conpared with threshold |evel
Ecl-(.'Ec2) and judged in the same nannelas above. As x40 speed is the

maxi mum speed for data reproduction in this case, if Ec' <Ecl:, then
Ec1<Ecl' <ECZeaandu¥ - Readel 8o) 419988k 0 1 rdich '{?HP data.reproductd on
speed. If Ec' >Ec2, then x38 s?oeed 'S lﬁ%dgerg tgh%g)%t e ﬁag%?}ﬁﬁ%ﬁ’% ox

repr oduct i ofla$Pe EFepEP@IGH ionatdann bedaveidddn dansic owprel Bdrediextiion inERREM 51

for storin <) 1.1 ] _he di.scussed. . One possible enbodinent is

to incorpo?eﬁeg&gég%rg%ﬁ?%at e é%-a(‘:’é)llfigg' I%%ega?‘ rf‘g%oé‘é‘,’t%%t’“sl rade,af 151

can be i nserthedndximomsiperd (FA rpt @pedal £ron theNRdSnAgng| 18 i Slrdiepsagucer 2

as iIIustrattd ;an Fig. 7. Iln_.this case, .,as, a different threshold

level. is stored*™h I‘-L@E‘F’ Bor Fgprodugion ¥iLl fecomsetong dax itha, end dyieves

conveni ence tionréBrid1aCAnH tAE 1iMeX e(tdm@%!sélﬁﬂénlsélﬁg;' @xﬁﬂ%ﬁé@%{i&% The
or

sanme advant age may, be obtai ned by, grow ding slot 152 e car&‘on a
housi ng of sPaedHuEReed at) vhighh pakle datacestinesuictbondys pothilkbd aa

level and dieghiRNa¥ed s flcat HRBN e {15adiBR OANECIR A 185 BESN Jore

inserted .into reproducer slot 122 of host conputer
set based &Y aHeennredugerdy esutyingmput rdgheoddonrof? viibriepin ivaleaet & the

host conput g, t . ad n Eig. nuynmeral 121 is a
slot for a %°8’é%€- | § gﬁ%_nddﬂ %@n%%’é%%%%@?soefatgf%%}fo%f éf’vﬁ tthaspaveeer As
has been deseti.bedsabovesulhe patserdpredenplienyisntnghldntvifidsut MBvin :
follow ng a %gggst (f('%e)&iAs he anmount of eccentrjci tré) I's neasured an

rot at i onal sgee ot - di°Sc 29 §° fe 8Py REPPHearet 8F SREOT &5 Bedieeedhn and
occurrence ofegaitded arélirodnc2008 Pind aadmalt SHé¥erd¥BahOyRed M AE ki L5 LON
that occurs after 1§tart of © data reproduction can be avoi ded, and overall

reduction i PEFYEEINI

{2y In this exemplary embodiment, a descriptioﬁ is made on
A déteétion '

. of vibration of a reproducer due'ﬁq a disc with mass eccéntricity“
as the amoimt of 'eccentribity of a t:;:ack‘ in terms of a tracki_ﬂg servo
error signal. However, similar concept can bé‘applied to a system
%piwhiqh:yip;?tion is_detected in the fofm of a_signal that crosses

. the track'qbtgihqd bﬁjﬁqking the tfﬁékiﬁgigéfvo system 6§éh¥'71t is
also applicabie to a system in which vibration of a reﬁroducef.ié'
detected with an acceleration sensdf. ' |

(3) The advantages of (1) and (2) above also apply to a
' recording device of ' ,
a recordable disc-éhape storagexnediunlinwwhiCh aliowable“vibration :

. of the device is severer, and further enhanced advantage will be

- exhibited. |
(4) In the case of a low quality disc, as rotational speed

is not made high, | '
vibration of disc 4 and a disc reproducer as a whole is suppressed,
and influence of vibration on other devices (such as HDD)' is lessened.
Also, as vibration is reduced, unpleasant feeling to a user is

reduced.



reproducti on speed can be avoided. Even if reproduction is nmade at the
maxi mum speed (first speed) fromthe beginning,.if an error OgCuMr tiﬁ
time required for reproduction will beconme long in the end du2 stSEBt Qas
and the like. Conversely, in this exenplary enbodi nent, the maxi num speed
at which stable data reproduction is posskBle can always be determ ned at
bel ow the vibration value that is acceptable by a reproducer by carrying
out detection of vibration value on the |ow speed side using a plurality
of threshold levels that have been set. As a result, data reproduction is
enabl ed wi t hédfugrviadg Apphptalaskitty:f eel ing to a user, occurrence of error

is reduced, and rgguired reproduction_ti i g .made shorter than when an
error is' occurri ng§I ée{%migng?hﬂoué’feﬁﬁl% "Ears’i’dﬁdi"ﬁrﬁﬁ??l% @éstriing vhaps

nmade on det etorage (mfec'ixiiulnrﬁéﬂuﬂ:fﬂd&fera:::lé&Bf@@l;.uCtitfgr u@iﬁg'éqiﬁcdhggi%t%1 HIBSS,
of , a

eccentricity__as the ampunt of_ eccentricity atrack in terns o

tracking ser V858 rFEPNEFIRLFY - dGkévErPraduatiian 9 ri@hledaby botagphpea disca
system in watahehdidhinOdbden £1le i . ignal__that crosses
the track obtained byl.rralgi ng the treglgE’ienégbigﬁ%%gg%%ﬁggglgﬁfﬁﬂ&ilgn VAlds
appl i cabl e t B¥ad45RG skthinydn @ leebie | bimidf waenegiodsicerth giffetact aaoe th

an accel er at beReSENSY v bR t age :)a) and (2) above also apply
to a recordi ngedevi ceYo%l %1 %—%%)Cfﬁg]\ggﬁeggii%géﬂ% € storage nediumin which

al l owabl e vibration of the device is severer, and further enhanced
advantage will be exhibited. (4) In the case of a low quality-disc, .as
rotational speed is not nade high, vibration of disc 4 and a disc
reproducer as a whole is suppressed, . and influence of vibration on other
devices (such as HDD) is |essened. Also, as vibration is reduced, o
unpl easant feeling to a user is reduced. 2 5 SEP 2003 22 -



I ndustrial Applicability: By setting an amount of allowable vibration of a
di sc-shape storage nedi um reproducer-recorder by using a disc having a

known. mass eccentricity, data reproduction is enabled by r i Nac
at the maxi mum speed that can be set while keeping the vi brazﬁagﬁigm

produced within an allowable limt when discs with different nass
eccentricity are reproduced or recorded. 25SEP2003. 23 Clains 1. A

di sc-shape storage nedi um reproducer cggprising: disc rotating neans for
rotating a storage nedi um di sc having data recorded on a spiral or
concentric tracks and having a center hole, said disc rotating neans
including a spindle to be inserted %fggm aid center hole, and being forned
in a manner such that said disc can be detachably inserted and that the
rotational speed can be varied; a signal converter for reading out said

data from sai.d djs¢, noving neans for npving said signal converter in
radial  directi %1 ‘g#s%‘aﬁfbag*? STLOXRRG RGN FERPF RIS HCPBPHEDERE T on val ues

that are measurfd roMdthng Bl Oremal Mg SBASYTA %@?nﬁdﬂs}g{ﬁd{%pa di sc

(allowable-limt disc) wth a known mass eccentricit roducer
and rot daHg%aratal | eweerdedi vint di sspiaral strorednéenstibcageramsans anasi de

said re r.a e d Jlevel ;that indicates the allowable limt.
2. Adi g{:agéh%gaseasfcoe?l%%mﬁa i?%fn rseaplrcgdaffg‘r: o0) ﬁjsr}%gmeaafsscll’r‘%'ﬁh‘r% Reans
for rotapingllze Storkegel mexditied disto S@vd Ngedleéa Kot deHd0Be$AE 2brRkd

concentric tracks and having a center hole, said disc rotating neans
i ncl udi Mg & AR S dd'dthse i@ 1 36 oc2ni e cdnterhable anaebbrdgandr ned

in a muet tHchdhal il et cam ik defachably inserted and that the
rotational speed can be vari éed; ’

a signal converter for reading out said data from said
disc;

moving means for moving said signal converter in radial
direction of said disc; wherein

values relating to vibration wvalues that are measured
with vibration value measuring means by mounting a disc
(allowable-limit disc) with a known mass eccentricity into
said reproducer and rotating said allowable-limit disc are
stored in storage means inside said reproducer as a threshold
level that indicates the allowable limit.

2. A dis;—shape storage medium reproducer comprising:

disc rotating means for rotating a storage medium disc
having data recorded on spiral or concentric tracks and having
a center hole, said disc rotating means including a spindle to
be inserted into said center hole and being formed in a manner
such that said disc can be detachably inserted and that the
rotational speed can be varied;

a signal converter for reading out said data from said

disc;



a signal converter for reading out said data fromsaid disc; 2 5 SEP 2003
23a novi ng neans for noving said signal converter in the radial direction

of said disc; vibration value measuring nmeans for neasuring b
obtained by rotating said disc; storage nmeans for storing dg@ sggmgato

allowable- limt vibration value as threshold |evel; conparing neans for
conparing said threshold level with the data relating to the vibration
val ue neasured by said vibration value pgasuring neans; and judgi ng nmeans
for judging whether or not said data relating to the neasured vibration
value is within an allowable range set by said threshold | evel; wherein

the data rel ahdhond 0 v2aidy akkbewable; yi brati on-l.imt v s stored.in
advance in said st%rage means as a %%?egﬁ%fg Sﬁggéﬂ f%%Hg?Ft§¥idH} B
t hr eshol erdeakl divection evf orid disopared by said conparing neans with the

~data relating.t he vibration val ue obtai ned rotating said _
al | owabl e-1 i Sr%’nvjtlg)r fsgon uglalfli&ea I W%h ’ﬁeﬁﬂﬁw#)%as%e%%‘éﬁh?‘ﬁi ityragd ogn

ISC
al  onablebtdingd i scot@pthyhedi ¢ ugigeaent is made by said judgi ng neans

that the vibration value is outside the allowable range, said threshold
for criterioriRrRFaAnGERNS3. fTke Helnhagatst oragetind um r eplotabée—of

cl ai m 113 hereit st aec 00 e 0l saih 31 prage. medium disc s

rewitable. 4. The di sc-shape orage nedi um reproducer of claimi1i,
wher ei n r eadigEatirsndmeensi tiong obmpdei wpnsent! afhrsainh1 St DERGE RBEKUM
5. _The disc-shape storage nmedi_um reproducer of claim1,

aLZSeﬁaﬁg&gfgkgég.ﬁ%ﬁ?ﬁﬁ?ﬁi§§’i§gﬁnu%&QEP¥ﬂf”é Fieddeshapasusedr ke adidum
vibration value measuring means; and

judging means for Jjudging whether or not said data
relating to the measured vibration value is within an
allowable range set by said threshold level; wherein

the data relating to said.allowable vibration-limit value
is stored in advance in said storage means as a threshold
level for criterion, said threshold level for criterion is
compared by said comparing means with the data relating to the
vibration value obtained by rotating said allowable-~limit disc
using a disc with a known mass eccentricity as an allowable~
limit disc, and when judgement is made by said judging means
that the vibration value is outside the allowable range, said
threshold for criterion is changed.

3. The disc-shape storage medium reproducer of claim 1,
wherein stored content of said storage medium disc is
rewritable.

4. The dichShape storage medium reproducer of claim 1,
wherein reading out and rewriting of the content of said
storage medium disc are possible.

5. The disc-shape storage medium reproducer of claim 1,
wherein a storage medium disc is mounted on a disc-shape

storage medium



2 5 S EP 2003 24 reproducer conprising rotation control nmeans which is

settable to n kinds of data reproduci ng speeds and at | east i
vibration detecting speeds including said reproducing speedsf #l&ép ?h03

vibration value of said disc is neasured by rotating said disc at -a
vibration detecting speed | ower than th&4maxi mum reproduci ng speed, and
the maxi mum reproduci ng speed at which data is reproduci ble is determ ned

based on j usigediucer 8bmpLESind Bk s s.that _have ' been
set based-on the al | owable-| |mr%lptr v?grfg??{)orﬁ&\l%a Jf p?%s%"ct'iaﬂ?@aml

replrodu?:e: n g‘él‘;ﬂﬁe0%5§f;szmmdsménag@amh and prl@ﬁtfﬁﬂcl?ﬂcﬁscbﬁ:‘vmb%atwﬁra n-

a plurality, corresponding.to a plurality o

al | owabl e- 11 M ?(S:sgl sds?l\égézldﬁﬁgas?fg‘ﬁ\fgpﬁgw%l%r"l"é’re?ds7 Ieharidicetiemape

st or age rred?%ﬂcner ofr st éi sof i< eaButed Weretar 118y 3ADN Y ald 'ag %&th%r?“ ng
an

t hreshol d | cé:'s mco(ipfrated in an |1C card (nmenory car
menory card 15, detachabfe fI6h SheR;the mmumeﬁﬁmnngsmm diand- shape

storage nedbasinnepretiericial scﬂeeara@whmﬂva&f&m ?Q‘adﬁ{: '(t}_e%?.ofdsal d

storage nediumdisc is rewitable. 9. The disc-shdpe S
reproducer 5% grAuangREen At 1@%14 APiaresankl thmholmgeﬁrfalb hehatt RERS

content of tsdfsst Haaa e 0 The di sc-shape storage
nedi um reproducgr of cIaadlgﬁiti'hla'rH 02’%8?% lﬂ%?%?%léaﬁéod’i ﬁﬁf‘(’ﬁ'é:@ats‘-snﬁﬁ%%’d on

a di sc- shapd? s%aéﬂageprﬂ@mm repr oducer conpri si ng rotation control neans
which is settabl egg, &.ggdl_{lsgdghg lﬁ uci n eeds and at least n

ki nds of ~vi bration ~detécti ng pee ag% ?%‘hﬁe cPép?rfdalth?r“hb whereltn t he
vibration &alwradftyapd thseshal drEasiened cbyréspaiding £l ¢ gh.ﬁraﬂ%@

vi bration X ng ed. | ower than the nmaxinum r.eproduci ng spee
the maxi rruér%ﬁrgr%?% ujc‘:l'ﬁ BEEEF AF FHOTH dBt & penyRlRtddechbmery s determ ned

based on judgnent7 onhathbe&ﬁﬁaﬁb Ptefafe lﬁédilﬁfﬁaﬁwcﬂoleg\ﬁ%l é].élpnaf W erelnbeen
set based qp the all W@RLSOH rgtE)r\ﬁlbrtaffrl Ogo\{gllue Deie dncoaron
N epr o ducer g es evels is :l.ncorporated in an
‘ IC card (memory card) and said memory card is detachable from outs:l.de
- .'_A‘sald reproduoer. ' B
‘ o 8 The da.sc shape storage med:.um reproducer of clalm 2, whereln
: the . stored content of sald storage medium dlsc is rewr:n.table.
' , 9 The d:Lsc shape storage medium reproducer of claim 2, wherein
‘.: ) readlng out‘ and rewrlting of the stored content of sald storage med:mm
e _'dJ.SG are poss:Lble o
' 10.- The dlso -shape storage medlum -reproducer of claim 2
where:.n a storage medium disc is mounted on a disc- -shape storage
medium reproducer comprising rotation control means which is settable
to n kinds of data reproduc:.ng speeds and at least n kinds of vibration
detecting speeds including said reproduclng speeds, the vibration
value of said disc is measured by rotating said disc at a vibration
detecting speed lower than the maximum reproducing speed, and the
maximum reproducing speed at which data is reproducible is determined
based on judgment on at least n pieces of threshold levels that have
been set based on the allowable-limit vibration value preset in said
reproducer.
11, The disc-shape storage medium reproducer of claim 2,

wherein a plurality of threshold levels corresponding to a plurality



[ [ im 2 wherein a
11. The disc-shape storage medi umreproducer of claim 2,
plurality of threshold Ievels corresponding to a plurality ZZSSS&EﬁFm
25 of allowable-lint discs is stored in a nonvolatile nenorg.J 12! b
di sc-shape storage nedi um reproducer of claim2, wherein a nonvolatile

[ [ [ d (menory
for storing threshold levels is Bihcorporated in an IC car
g?ﬁ;y and said mgm)ry card"is detachable from outside said reproducer.

[ 1Rk, preg ' wherein a storage
13. The di L. : j Lep cer, of claim3,.
medi um di si@fis rm-unat%té-% g%ﬁ;‘é di ssl(g-ysﬁgpé&g or afe® HSHY%‘?‘&& SGHeEY -

i si ti &A. cBher disoresmpenisitolags medidbl fepridiueki BES -9F i Haba
(r:ggir)(r)ljzl:ingg;m agi;ls, ;%% at. | t n kinds_of vibration detecting ;pee%é
i ncl udi ng sai g repr%ducflﬁalgglglz TR, VR aFF%mQ/althéeﬂiol.sh ek iﬁ
measur ed bylnaimgidragesiaif shSKC &lard (hbhéty BhradCLAG! kR8s SPEST., Quer. { han

i | 258 Wi ch
[ odyci speed, and the maximumreproducing sp ed \
E:Ig'?arr?)s(l gpﬁ%‘?ﬁ%’é\‘?‘gﬁg Ego’ag‘?‘é‘iﬁﬁdﬁeémﬂmmcjeudgnent on at |east n pieces

hol d | evels.t n S the allowabl e-1imt
3? b? 2{ i.egnoval ugvt %it Jlmgé p?gés/%tﬂg?j% gzig‘éaggprﬁ%i %err.eprf&“_c?ﬁe%l slaiape
storage nmedMfihei®pPoftieErgeimedisnmizse isimeneitedaon! ar &l édysHehet Bieshgl d

Qo al | ble-limt discs is stored

e nonver e iR ifib e cor i oS raigresRk bR Lpeodtabte of
claim3, \ifcR&inds afdabh abpredusmy .ty%efaays, ?@a@; g_@abhrrfﬁﬂg%s?ak i%\é_gkétién
[ | and said nmenory
dot achapt o Fotsetdllo Sales GITIRING (LY reprodieing gPosis hae sibragson

i redwee ial at j i i | s.mounted on
i e Shore St or e, ety rhe meRShEd by SSOIAND TRIM WY 8E d SABRHRLEL O
%.dl:ﬁc.i ggﬁtgﬁgéngt PR i%?rogh%t@% Bpr&aYe ineproguciing sspbeat, hrasthel o
o braton. et o eaauetg 8pspe i R Mk '0s RALLRSRIO G BeRPRE 1N
' ' e of said- . by T _ _ _
3: E{ gt : 82 b\t{ﬂ%Fgc?‘? A IgPERY bk rlegsdnn Hecer dfthresigr bl eirays HpEChawnd

t he been set based on the allowable-limit vibration value that is preset
in said reproducer. ' - ' ks

14. T_he. 'dij.sc-sh-aﬁ)e storage medium .reﬁrddﬁcer of ‘c'_l'ailm 3-‘-.A
‘wherein a plurality of threshold levels corresponding to a plﬁral‘ity..
of allowable?-lir;iit_"disbs is stored in a nonvolatile memory .

15. ﬁ'he disc-shape st;)rage medium reproducer of cléi_m 3,
whe'rlein‘ a ‘”n.f‘a‘zivqlatile memory' fp;f_ -é;Q:ing ”t‘:l‘lreshold levels is
‘incorpgrated_ in an IC card (memory card) and said memory card is
detachable from outside said repfoducer.

16. The disc-shape storage medium reproducer of claim 4,
whérein a storage medium disc is mounted on a disc-shape storage

- medium :::eproduéer comprising rétation control means which is settabie
tonkinds of data reproducing speeds and at least n kinds of vibratién
détecting speeds including said reproducing speeds, the vibration
value of said disc is measured by rotating said disc at a vibration
detecting speed lower than the maximum reproducing speed, and the
maximum reproducing speed at which data is reproducible is determined
based on judgment on at least n pieces of threshold levels that have

been set based on the allowable-limit vibration value that is preset
in said reproducer.



maxi mum r epr oduci ng speed at which data is reproducible is determ ned
based on judgnent on at |east n pieces of threshold |evels that have been
set based on the allowable-limt vibration value that is pre SEIPS%O
reproducer. 2 5 S E P 2003 26 17. The di sc-shape storage nmedi um reproducer
of claim4, wherein a plurality of thresh86d.|evels corresponding to a
plurality of allowable-limt discs is stored in a nonvolatile nmenory. 18.

The di sc-shape storage- rR@dyia .t d ) :
nonvol atile menory for storing t%&ghgﬁggﬁg %a:lhg?l Yreps C%S?ﬁt 88 Fheim fc

card (menory ‘ﬁ%?’iﬂlnaﬂd’lélﬁﬁéllh’é@@r‘;hmwldsle\méisacdmatd@ohﬂmﬂyQj:bt§Ipdﬁr§§i€|y
reproducer. 19 ghhg, {\f?ﬁ.edét Qrage I di u(g] reproducer of claimb5,
wherein a plurali ty o thres ol G FEVET s° LT e o AaPARVR LRt 16 emPFYy  of

al l owabl e-1init disgs. I'Shfstdlisid—shlapa maragatmé@lmaem&@maa@ermﬁ Qiéfm shape
st orage nedi q@‘{rﬁroducer 101;113& wherein a nonvol atile nmenory tor
storing thres Tevd| BOPYEOLq JUFUATY FOF aftPring threshmidy bewed)s abs
sai d menory chrabippratetachadi erd a0 theh r9R{O

di sc- shape’ st agg mj_dl um ' repr oducer gf C??;?ASI‘&) \%ﬁgr%ﬁ&. em%ﬁfrﬁ?’i:?yl%f

threshold le E&sBBPMI R sideaspidreennofducet. al | owabl e-' linit discs is
‘stored in a nonvol ai9 | orHe @b -shape storage medium reproducer of claim 5,

wherein a pluraln.ty of threshold levels correspondlng toa plurality
of allowable-limit discs is stored in a nonvolat:.le memory

20. The disc-shape storage medium reproducer of cla:l.m 5,
wherein 4 nonvolatile memoxry for storing threshold levels is
incorporated in an IC card (memory card) and said memory card is
detachable from outside said reproducer.

21. The disc-shape storage med:.um reproducer of cla:Lm 5
where::.n a plurallty of threshold 1evels correspond:mg to a plural;.tyA :

of allowable- 11m:|.1: discs :|.s stored in a nonvolat:Lle memory




