Forei gn version Description CD-ROMdrive 5 " The invention relates
to a CD-ROM drive according to the features in the preanble of Caiml.
€D- ROM dr i ves Fareigpevatrisignat ever -hi gher rotation speeds, to satisfy the
requi rements for higher read perforfmance level s.kiiBased on single, double or
10 currently :8rlilbpes the speed;” corresponding drives are avail able
wth rotati onbggggégt}lﬁﬁfhe range from-500 to 6500/t pm qse—thet—th ]
can be set to various speed ranges, .depending on the r q'[llﬂlﬁeﬁt‘é‘riﬁ’. Hif
contrast to hapdroMsarageory drives in which extrenely 5 pr REPEACED
adj ustmrent and centring is possible since the hard disc
installed, the problemarises with CDROM drives that, in this

case, suffgciently acTheat eimesttiony caellateachi evedaf orCD+ROMa kirliatel vel y
smal | proportign of..t he data di ich. 2Q.ca lLasert I it he drive.
Particularly g§09 %gl&‘gt 5% té):gles %%%g\gi%ﬁc :lélag:&e #?e%"kbgseul J‘EgCtl:ln"-&a“?sflt uation

i n which vibration an@PeROMundirdyesoi eeeocoperatimgcurs f everhe hiighei ty of
t he data di sc$ e oS NSH & PN | | i

vi bration and 8}:9%36?1“%&%'”9 ﬁoii:és%g COI’IS%%@P%IE? kéggg{éﬁreﬁg%gggrﬁbg\r/@\}g?ﬁermrk
bei ng carri efeadutPeBROrBANES  rkPRIRI; n@%ﬁe%qepppﬁﬁn%?so@u%p&rer. In
addi tion 1@ achrgBnkeyehPftd® -IEinB SEhénNsheeq) t berdebpendihgt drGaRLven
extend to the entire housjng, .this also, |eads tq unpecessari |l hi%h 30
mechani cal st PESs AV aFibBs TORRIOR n SPEERS, cUh| L0 FaRIS| &HOT
repair and ot Beo conssQUFipigl @ost thatl bithie odriveur cang e t ketCDHROM

drive can gengrallyal0 b L1080 t heHeh:AY Bendatdadi 36ndhe . 1n

contrast to hard-disc memory drives in which extremely

15 precise adjustment and centring is possible since the
hard discs are permanently installed, the problem
arises with CD-ROM drives that, in this case,
sufficiently accurate centring can be achieved for only
a relatively small proportion of the data discs which

20 can be inserted into the drive. Particularly as the
rotation speeds increase, this_' results in a situation
in which vibration and/or running noise occur or occurs
for the majority of the data discs inserted since the
positioning is not optimum, which vibration and/or

25 running noise considerably exacerbate or prevent work
being carried out on a correspondingly equipped
personal computer. In addition to a high level of noise
emission from the drive, which can even extend toc the.
entire housing, this also leads to unnecessarily 'high-

30 mechanical stresses on the drives, which in turn
results in servicing, repair and other consequential
costs. Vibration occurring on the CD-ROM drive can
generally also be transmitted to adjacent hard-disc or
floppy-disc drives, so that their operation can also be

35 interfered with in a sensitive manner. Finally, this
leads to dissatisfaction with the customer, who will
not longer entirely accept the CD-ROM drives.
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f1 oppy-disc drives, so that their oberat i on ca 'ﬂ{\scéﬂﬁi'wﬁ% BEENflered with
in a sensitive manner. Finally, this leads to di ssatiggbpgteON vm'th t he
customer, who will not |longer entirely acZept t -2- As
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t he si tuationpmededtea:nmadwe‘msg}a speedr mngwt bBromeddhen fihvat semtmr t hen

the drive 15 g{@tlacﬂ'éfeé%{ﬁhfﬁ 50 sét'?;%tart% r;r? raEP%%Q §ANGR RO

anal ogues nethod operation I's provide I on an noi sé
eni ssi on occul Gedeureannemeher repd Mithowdn enxerwscehen the dxdaeof the

so- cal | egy dugh,ceRAR iCAYAGL \eWlt Mess (6e dHe ReRuUQlowdl SPeeaf redlgeon from
the Conpany Pioneer, Septénmber 1996, pentioned in the introduct] oné} t hat ,

when vi brat i oﬁToocéf}F‘éogaﬁsau?‘ﬁFrﬁ?iic eharRReTatRRe ¥F oRTHSAGSR myrery he
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t he sel ected sg%eqdre%ngghe

buéata can still be read without errors
despite the vibrations.

15 The present invention is now based on the
object of developing a CD-ROM drive in such a manner
that operation that is adversely affected by vibration
and/or noise emissions can be avoided by simple means,
with the CD-ROM drive returning to interference-free

20 operation again. '

' This object 1is achieved according to the
invention by the features of Claim 1. In the simplest
case, this can be achieved by manual push-button
control. Alternatively with appropriate additional

25 complexity, it can be done automatically using acoustic
and/or vibration sensors. Advantageous refinements of
the invention are specified in dependent claims.

An exemplary embodiment of the invention will
be explained in more detail in the following text with

30 reference to the drawing, in which:

FIG 1 shows the outline circuit diagram of a CD-ROM
drive.

FIG 2 shows a flowchart for the method of operation,

35 according to the invention, of the CD-ROM

drive.
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25 is sonmewhat |ower overall , with the advant age THiStSHIE i3 IBEBN
resonance points occurring within the selected sgeed r REGEALED consi der abl y
reduced with a fixed rotation speed. The- @3 esent Based on

the 30 object of devekegipg 3 CD &0, driveydd sugh;a-fppaer that opgration
that is adversely affect_gd by vi bratlo% an?/Hor_ ngﬁsé %F?sm ons can be
avoi ded by si nfPBShEHREIOR t REt he CSRAAMIr ideivet urFirhg teomprises a

interference-f gpenaper gt WA caddis driven by a mdtbhs. 1 Ph&CbnrbSwhachi gved
according to _the ipvenijon by the features of Claim1l. In the sinplest

case; this can®BEPaCHi eVEFDY? namfal 2d)ut EEREEBHLY ol . TR anBagBaLS
refi nement $ of dehectaderdy onher escanm;a@g hmaicfg' afl éﬁeﬂeﬂwb t1d§6t «| aheg. It
is particularl geous -3 if .the caontrol pus utfon for

SWi Fchi ng the éFlggéggégagl owEPE. spddF Gfge REXGATIG: wi th th UEGREF ol
push button fprocesgorCh aemrawhe onensipand mwimidmrs wichle coaspetidwel
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push button. ther the rotation speed re i on fu_nc ion or
transport funcBiBRligs| grntxedd sigerdiili e Shet motomeantirahleh 7 handush

button isiwesegd. the drawer controller 8, which controls the
traﬁsport of the compact disc 3 to the operating
position, that is to say to the spindle 2 and from
there back to the removal point again. Depending on the
time for which the switch S is switched on, the
15 processor 6 supplies either a signal to the motor
controller 7 to reduce the speed, or a signal to the
drawer controller 8 to transport the compact disc from

the operating position to the ejection position.
The method of operation of the CD-ROM drive
20 will be explained in more detail with reference to
flowcharts, which are shown in Figure 2. In the
"monitor" routine, the operation of the switch S, that
is to say its on/off switching state, is monitored in
predetermined polling cycles. If the switch S is now
25 operated, the switching stage change is monitored and
checked variably, for example for about 100 ns, for
bounce and the active state. If the switch is no longer
active after a predetermined time interval of, for
example, < 0.5 seconds, a jump is made to the "Sp"
30 routine. If this is not the case, that is to say if the
switch remains active for a longer time, a check is
carried out te determine whether this active state has
lasted for at least 2 seconds. If this is the case, a
jump is made to the "E" routine, which means that the
35 compact disc is ejected, that is to say the drawer with
the compact disc is ejected. When a new data disc is
inserted, the "E" routine returns to the '"monitor"

routine.
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An exenpl ary enbodi ment of the invention will 10 H .u HOr e
detail in the following text with reference to t Fﬁ gh: FIG1
-shows the outline circuit diagranTof a- Gy ROM dri ﬁ Hows a

fl owchart for the net ) ati,o cgar ding k. nventlo f the
CD-ROM drive. Figure @R&'n %o&gﬂ) EL Hlad%r fc:%c:lpeg S% o%ﬁ%él%o%s{ﬁ;’%%fl on of
a CD-ROM drivke Thrstcodpradds cartiedpout| & Mtermmedmwﬂneuy anyotor 1
and onto whi e faeiiPasted! 861 85h3sPhiced netlidellliba T Kia! fs debect ed
by the scanning optics 4 are é ata processor 5 urt

pr otessi ng. n@Fes$%ﬁYhe¥h%$o%%sb@meﬁléﬁetﬁgaaﬁé h@nﬁhﬁnﬁ¢¥§rs t he
respective 25 present position of a switch S and, on the other hand,
supplies control signals to the notor controller 7 and to the drawer
controller 8 which controls the transport of the conmpact disc 3 to the
operating position, that is to day to the spindle 2 and from 30 there back
to the renoval point again. Depending on the tine for which the swtch Sis
switched on, the processor 6 supplies either a signal to the notor
controller 7 to reduce the speed, or a signal to the drawer controller 8 to
transport the conpact disc from35 the operating position to the ejection
position. The nmethod of operation of the CO-ROMdrive will be explained in
nore detail with reference to fl ow AMENDED SHEET
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© 3a - charts, V\:hiCh. are shown in Figure 2. Int r ilne, the
oper ation of 4 the swtch S, that is to say i Hléng%é iélgﬁt N g state, -

is mynitored in predeterm ned polling ey@ es. If{the

operated, t hey {.cpé{{%%)a{._ggﬁf %‘Bg%ge ca§1 g%mn,hc]g ed .and. che Céf&%@s Y I LY, for

exanpl e 5 for out ounce and e ac Sswitch
is no | onger @%rrwda@tl'érvaaptbeemnmtm*dng rmutrm.vamtmf], the @xavnpl e, <

0.5 seconds, :@sJ:lf'BPat§n§HQ€ k9nbfie "sﬁg'edro('gﬂ i3 meaong 31(80 n.r.oglgm)t hergase,

that is to say iLf the swtch refains active ne, a check
is carried o ef%“%l’ét%?ﬁ?ﬁe fMelBcprenredsiod &ihe er%é%lufalscflédSP%?dat

| east 2 seconils. watdhds aadt heetcage, '@héurﬂéqlﬁzl"éiﬂﬁqﬁéJ t(Fer’ Eexampié ne,
whi ch neans t a% thecﬁ]?é@act di sc iﬁsl e éegb but t,h is to say the drawer
with the conpac efRd: B9 fie 5 ﬁeﬁPE}éP disc is inserted, the
"E' routine returns tIntbemthaeyit ahis cnhumereyﬁleﬁsaljnurﬂhé Sfmﬂiﬂgthe
"SP" routine k s ' al I -c e det erm ne
def aul t speedﬁe"cljt&‘f;J olf n&%é%tfé%serl\’;eggﬁ%gwaé |s not fﬁesﬁgggs?gﬁQ then
an i medi at e lem@byt ofcpheemmpleOﬁer aewakimuom ofp eadl o abh. StJesemiwds This
process gan r d h | o] eis

N ben&ARr Ehe ls%cé_@eof & MRRIdHdY & Lﬁrﬁ}%wﬁlt Spee a ﬂﬂé!

rotating at single speed f. proxi mately 500 rpm evel s
are required, m‘?Wre@%‘PH?% e¥péed P8 Rs AeMERed SRAESetrange he This

requi rements pfdcesexat@he be repeated until vibration that has

previously occurred and/or excessive noise emissions

have either entirely disappeared, or it has been
15 possible to reduce them at 1least to an acceptable

minimum level. If the switch is pressed for a longer

period, then the processor 6 initiates, via the drawer

controller 8, the ejectibn of the compact disc, at

which point the drawer together with the compact disc
20 1is ejected.

' The rotation speed reduction which is desirable
when vibrations and/or noise emission occur or occurs
can also be brought about automatically using acoustic
and/or vibration sensors whose signals are supplied via

25 the processor 6 to the motor controller 7.
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el T ou dIIIMIRAIRER tTSL "I Che s T S |5 pressed oy bri et .

for exanpl e ffor fa kaxfmin of only 0.5 seagnds, + ! FRagspor 6
initiates a CBQEQEQVEiaﬁﬁba the motor control | er Tmst guséﬂé\gjr Spekd range.
Thi's process can repeated wuntil vibratio t haREP pre usly

occurred and/ or exceSS|ve noi se eni ssions have either entirely di sappeared,

or it has beep 35 pogsi@heramo d%eg1%\ﬂ‘i{%a %&Ialltt dagffharg]ﬁ%%éabl e

mninmum |l evel. If the smntch IS, presse péri
processor 6 i ARRgEEe¥highy GaRe Beamedested 1in B, StﬁESeJ exdi, orirnf eabh

conpact dissc,cége betwden WHeChopee &sBe8rdravigt @3t hepniht hgtbgogonpact
disc is eJected 5- .The rotation speed reduction which 1s desirable

when vi br at i of GRiPoreaeh s@pgﬁfisﬁ%ﬂg%cc rtﬁa‘ﬂdfch§db‘§ﬁdal Tevetubienght
about aut onat speedy, usiitd arleelsprovded/ arhat br aFi Ahes epeaas redmae signal s

are supplied Ylgat GePr OGHRF O RVl diSd™" Bpetd™ L' M adt oma LELFIY
reduced,

10 characterized
in that control means are provided which produce a
changeover to a lower speed range if a predetermined
noise level is exceeded and/or if vibration occurs.
2. The CD-ROM drive as claimed in Claim 1,
15 characterized
in that acoustic and/or vibration sensors are provided
on the housing of the drive, whose output signals
influence associated control means in such a manner
that, if a predetermined threshold value is exceeded, a
20 control signal is sent to the motor controller for the
drive, in order to reduce the rotation speed.
3. The CD-ROM drive as claimed in Claim 1,
characterized
in that the control means are assigned a push button
25 which can be operated manually, in order to reduce the
rotation speed.
4. The CD-ROM drive as claimed in Claim 3,
characterized
in that the push-button-controlled rotation speed
30 reduction is carried out with the aid of the control
push button for the CD Drawer transporter.
5. The CD-ROM drive as claimed in Claim 4,
characterized
in that the controcl push button for the drawer
35 transport can be controlled in such a manner that the
rotation speed is reduced if the push button is
activated briefly,
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. A CDROM drive haV|ng a plurality of sycBHS r&HEEHABERN dan be
selected in n steps and is 5 optionally constant 'thinﬁéabﬁﬂimeed ange or
whose revol ution speeds are reduced IlneagLy bet i uter

C|rcunference h i sion that ng a omer speed, i

with the aid o?&nc%nt %g%s%egr\r{fssmo‘fer\‘ﬁ a?f ERSC(%BI’§ g F?‘?Eﬁ

that the contlﬁltﬂuanpushr.bQEEGnreducpressede ﬁeslgnedoagpmshpénibdn mhich
can'be operated nmanually in order to switch the drive to a speed range
which is in each case | ower by one step (n-1). 15 2. The CD- ROM
drive as clainmed in Claim1, characterized in that the push button for
swtching to a |l ower speed range is conbined with the control push button
for the CD drawer transport and one of the two functions can in 20 each
case be initiated depending on the tinme fromwhich the push button is
pressed. 3. The CD-ROM drive as clainmed in Caim2, characterized in
that the control push button for the drawer 25 transport can be controlled
in such a manner that the rotation speed is reduced if the push
button is activated briefly, and a transport novenent (CD) drawer is
initiated if the push button is pressed for a | onger period and a transport
- nmovenent (CD) drawer is 30 initiated if the push button is pressed for a

| onger peri od.
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