; {| e3e~"6TPU# *cooooz* 17/01 /2003 Control system) driving system and

control net s including the driving system The inventi dn/gi/2003
o R

temas defined in the opening pan of daim1l. The
invention al'so relates to a'driving systemincluding the conﬂm

The invention fWtHer relates to an apparatus for storing an Wmmmﬂmﬂ
reproducing 5 information) which apparatus includes the driving %g%%*em The
invention further relates to a nethod of controlling a notor, as defined in

appar ot US. and BepRaaF ST R R GO h R PR ne At AR SOk ke,

described therein the first and the second position signal are each
generated by a Hall sensor. Furthernore, an inverted position signal is
derived fromeach of the position signals. By neans of the two position
signals and one of the inverted signals a status generator generates a
status signal, which is applied to a nultiplexes. The 15 nulti pl exes al so
receives the two position signals and the two inverted position signals.

t

Dependi ng on the stat u?géing&ﬁ[ontrggteg%lé 'd?xlnr‘éf(&é%eH z?sncfe%ﬁ{:g in?xﬁg o@%nénrggfarttqgus

inverted or non-inverted position signals to-its ou
obt ai ned on tQiemolut put of the nultiplexes is sawt oot h-shaped. The reference

nmeans are adapted to c ensat e for abrupt . changes in e out put signal of

the nultiplexes by a Cngf) 5‘_%’5‘3??&4‘?@ rRAEs I3 Ghvins %fSFFé“ ’r”é%“_gf”éri%c%"@i%}g?cmrhi s

20 results in a unifor Th@ifnlvyrﬁidﬁffur&ﬁh‘?réIElEQ(o-an'aﬁ:pérﬁtu@@or%%rﬁ%tanaforPe?%ducing
an

invention to provide a control system) a drivihg system a nethod and
appar at us >f orinfgrBOgWAISH ABParstes ipelydeschaigriving system.i on of the types defined

25 herei nbefore in whi e BVED A fg%?a%gg{oogmigﬁ?@%ﬁ)rngrgg#éer%qa?{éﬂ?gée mrf:dtmo

achieve this object, the control syste
appar at us i s thd@peaniggaitaé Clam sdefi ned in Caim 1.

10 Such a control method, driving system, apparatus and method are known from
WO 97/23873. In the driving system described therein the first and the second position signal
are each generated by a Hall sensor. Furthermore, an inverted position signal is derived from
each of the position signals. By means of the two position signals and one of the inverted
signals a status generator generates a status signal, which is applied to a multiplexer. The

15 multiplexer also receives the two position signals and the two inverted position signals.
Depending on the status signal the multiplexer transfers one of the inverted or non-inverted
position signals to 1ts output. The signal thus obtained on the output of the multiplexer is
sawtooth-shaped. The reference means are adapted to compensate for abrupt changes in the
output signal of the multiplexer by a corresponding variation of the reference signal. This

20  results in a uniform drive of the motor.

It is an object of the invention to provide a control system, a driving system, a
method and an apparatus for storing and/or re producing information of the types defined
25  hereinbefore in which such a compensation is not required.
In order to achieve this object, the control system, the driving system and the
apparatus is characterized as defined in Claim 1.
In order to achieve said object, the method is characterized as defined in
Claim 8.



In order to achieve said object, the.nethod is characterized as defined in
Caim 8. '~ 17/01 /2003 2 In accordance with the invention the positilgmi/2003
‘signals are used at the sanme tinme in order to calculate the error signal
This makes it possible to calculate an error signal which, regardl ess of

t he i nstantaneous value of the position) is always a nonotonic function of
the difference between the instantaneous value and the desired value of the
position. As a result of 5 this, conpensatfon of the reference signal is

not' necessary. These ; ki | i ri.hed
y PR oRb R wiS R Ghvenfbn EH&%O&)P}'\SE {Qﬁ'g?lg aifisbd Q%%ﬁ%i%’% 1

in more detail with reference to the draw ngs. raw ngs:
di agr anmat iic atdeytostatomiatethe eiror signad.yBtiemakesi igjpos2ibtt tagrakniatt ancalol 5igsdl swhsch,

error signal ner at.i n ans, Fi.g. shows a.variant of a .pan of Fig. 2)
oo, an t e an el AT aNeRls bk e AOWRar iy e mRap S Ricton M eans
of Fig. 2, differbneg bebwezh@viSin®aiaitods vaiugandthe @Bdrelivaluc®f 2osition LAY 4 rebidf of
witing data onto and/or _reading data froma data carrier. Fig. 1 shows

di agr am?at itki& QOPPENFHPY phide S5fercac signiat i NObARISSPES a notor 1 and a control
system 2 for the notor. The notor is carried by a chassis which forns a
first part and 20 drives a second part fornmed by a shaft 11 wth respect to
the first part. For exanple, a reel for

These and other aspects of the invention will be described in more detail with
reference to the drawings. In the drawings:
10 Fig. 1 diagrammatically shows a driving system,
Fig. 2 diagrammatically shows error signal generating means,
Fig. 3 shows a variant of a part of Fig. 2,

Figs. 4A 10 4D show signals appearing in the error signal generating means of

15 Fig. 5 shows a part of Fig. 2, and

Fig. 6 shows a unit for writing data onto and/or reading data from a data carrier.

Fig. | shows diagrammatically a driving system which comprises a motor 1 and
a control system 2 for the motor. The motor is carried by a chassis which forms a first part and
20 drives a second part formed by a shaft 11 with respect to the first part. For example, a reel for
a magnetic or an optical tape, or a slide of a write/read head of an apparatus for reading or
recording a disc-shaped data carrier, is mechanically coupled to the second part 11. The
control means 2 include a measurement system 21a,b for generating a first and a second
position signal Xpa, Xpb, which position signals are a measure of the instantaneous value of
25 the position of the second part 11 with respect to the first part 10. In the present embodiment
the motor | comprises a magnet ring 13 having nine magnetic pole pairs. The measurement
system includes a first and a second Hall sensor 21a, 21b which are arranged in facing
relationship with respect to the magnet ring and which generate the first and the second
position signal, respectively. The position signals thus generated are periodic functions of the
30 instantaneous value of the motor shaft angle o,. The first and the second position signal are
sin(9*cy) and cos(9*ay,). In another version the measurement system comprises a first and a
second optical sensor and the shaft of the motor carries a disc whose transmission is-a function
of the angle. In yet another version the measurement system comprises a disc whose resistance

in a radial direction varies as a function of the angle and the radial resistance is measured by



a magnetic or an optical tape, or a slide of a wite/read head of an
apparatus for reading or recording a disc-shaped data carrier) is 17/01/2003
.mechani cally coupled to the second part 11. The control nmeans 2 include a
measurenent system 2l a,b for generating a first and a second position
signal Xpa, Xpb) which position signals are a measure of the instantaneous
value of ' 'S the position of the second pgrt 11 with respect to the first
part 10. In the present enbodi nent the notor 1 conprises a magnet ring 13
havi ng ni ne Ie: L, r ; j fik St
and o seconERARY » (5B Eqfidyiabs echigl SRR AERRL By s B e B e 8 Sai o
wi t h r espectontantstan therpegphdry iof thg dised whi ch generate the first and the second

position signal, respectively. Th osition signals thus nerated are

peri odi ¢ functions oPﬁFWB“% SWﬁ%TSH‘E‘%Fﬁ@BWE“?F&Ir%E’CB?e ?‘ﬁ‘g‘sﬁgﬁ%’rgcg?{ﬁﬂg &ngl e
ap The fir sfefadiie sRalSBCORdh ROSbAsOR: Ttk dsirdd Soshidi FRRMYed2iMd rORA& AMhs | N
anot her version the nmeasurenment system conprises a first and a second
optical Senzbmanaencraieornermorsifurtics reference sgnat fas ysabyiihs eransigral genaring ssi on
Is a functi r%nan(gf23:[ eth?Br%Le%t c%ls@h%g Eef%ﬁ)éehs?%nag?}gs:pgg%c%rﬁ%naﬁr%q%g(/aqgeggu%,sxﬁérg m

conprises a di SC whose*resistahce in-a radi _ n varres

function of ofi§ehcaRgire vist fobehelsBtt 8f the afh&itIaPESn the POBIAGH Ki@RalXpa, Xipb/4d the
/2003 neans of a first _slip contact at a central point on the disc and by
means of twsfasencasigaalsXy the egpt ugnab generating mrans phdenveah ermesigna e witigh is a
control systemf ef. i r ans..22 for erati a
reference s %ngcu(%ﬁ%\ﬁfﬁgﬁg?ésbggrgr%‘atgérﬁge&%g Q’? ]{‘;ﬁg aﬁ%tshler”éséa %%’gﬁ'sl ‘%ﬂ{c o??“ “desi red)
the ref gy engssitioralibe fon2dl MeynsgEefhahatodnphice ererfiRing nidahd Mefor erdrgiviap o moignal
for use by the error signal ner&ti ng nmeans 23. In the present case, the
reference s?@’r‘l‘ﬁlanﬁf‘epﬁéz”}ﬁ%@ﬁ? t YhEaPeRIEnEHEn V’élcﬁérﬁg&%)x%e_re as is the
desired val ue for therjghadhowalind e &Rt Signdl-gehdrBid AR AR ddafted &) BRJL S Xpa,
Xpb and the reference signal Xr the error signal "generating nmeans 23 derive
an error si gaightingfagiorcliwesXwb femsthe ecferenceregnil. fforweiphtingiibe prsétiontsignaldepiar ed
val ue and t [ ! I f sition. The .contr.o s 2
further conp? AR SREH BRGNS KBk 8w b Bind RrRBR bR b oy iB i e FRORon
ener gi zifHg siggatalThXhwveightidlg fexste are pefodit fiencaonost thd gfatncXignkli Xr. In?a wdiiansthe
that the error signal generati nmeans _are adapted to derive weightin
factors XwaPenas ’f%f“afﬂ“g RE GeBRVE %ﬁf@éhf'sie&darrcy Sf&ﬁﬁl»f@eghmplﬁgbbtwﬂﬁb%m iR
signal s XpagogerWhlke bdgenGhigt !h,@grrf)xaﬁkﬁ)eﬂ%em,)ngméhn@@@mﬁﬂc ARLGEIR 2O0N0
sum of the weighted position 15 signals. The wei ghting factors are periodic
functi ons ofvhicheupmiearasadenaiogwbthexeferdanae signal Xramithe presqoeedsodi’ebifdigital i ons
are derived fromthe referepnce signal) for. exanple). b ser i expansi on.
ovever, | nYENE HYGCURENTEE i Ne TSR SR Bk rh) e e Do | e
a firstoapablgpRe aviEiisHBPIne eFdreAce sterfaliNe d RBorf wiiBitinegiReExwe signal Xr,
in the present case a 7-hit digital signal, a first weighting factor Xwa
cor r espondi agrrasporsiing ©ices@*as) . A second table 201 20 supplies, as a
function of the refergnce signal. X second, wei ghting factor .
correspondi ng to cos( *VSQ%T) .Sg%\wr{/lé’ﬁlg'nf usgﬁgmgleﬁﬁﬁ?gbb gg’lfé@fag{“g%%ﬁgfhee ffrfatbl e

200" for cakgighbhg NGtddXNve drdehé idcoid Weighliid fagiof ASH0 Baid @2l tbélvasen@atut
wei ghting factor Xwb. Said table 2Q1' receives an output signal Xr" froma
mul ti pl exer sEoaXr" fromsa puitinlexes 2YnaihiseupHsienpledn haepesatselgesy by the multiplexer

mul ti pl exer ,8b 2R fifsk AiBLsi fl%}rah@ﬁ’%‘écoﬁ& g@g} sigjgan aqﬁn Fﬁefngg&g oh 3RtHarys! gnal

Xr in dépendence on a selection si e I nput si‘gnal Xr
cor r esponds stlectiohsignelf Xs. dihe dirsiigmuakignalti{ralore spoadmeabeirefererfce tstgpalawljick 159 ocs.

The adder 202" cal cul ates .t h d_signal Xr', which is a, fth
angl o O 0cs MEESFs 0 e ARk OF e B E9e 20 SRGHAIES e SCESmIGIEIRg T T o FEUA of
k I : ! o D . _

the selectl %pth§'agg\@9 éf-iégzg‘f fxto?rpthg{eg Oré%fﬁ'@%i g{ﬁ.a)%ﬁrg’lH%Bmhe% 92\%%% ;hg‘%lectg)n

correspondi ng to Tos( or sin I gnal IS rea
into a firstighfstheab?dZ00" Supplied a0 iR eipAsl X @ Jioslesonddg'to ¥ose9*@) or sin(9* )
demul tiplexer 203'. In the present variant the selection signal Xs is

gener at 88 f madiinugwl Sk issicath o ofirshiegiR4 ¢ ino @isgrand repwe 205Mik? val ue of

the sel ecti Qi@mﬁfti%ﬂ&lzr ﬁ@‘.qgﬂ{}gﬁ&cﬁt\/\%ﬁhﬂﬁé setéhiih s%glﬂgl %! i?%gnc?‘itgd"ﬁ%m the clock

signal Cl by means of a divider 206". The value of the selection signal Xs changes every period

of the clock signal.



17/01 /2003 4 The error signal generating neans 23 shown in Fig. 2 conprise
a first nmultiplier 202 which receives the first position signals Xp&7/at/2003s
“first input and which multiplies this signal by the second wei ghting factor
Wb applied to its second input by the second table 201. A second
multiplier 203 receives the second position signal Xpb at its first input
and the first 5 weighting factor Xwa fromthe output of the first table 201
at its other input. The first nultiplier 202 has an output connected to an

inverting first inputrpaloef J}gnl}f g&f&?ﬂing}{ééahpﬁi ﬁié)rv%%ﬂlif% c%ﬂxgﬁk'é Pl‘ﬂ;s]; ﬁﬁ?}gﬁﬁ} ed

to a second non-inverting In of a st ad operatron o
error si gndl02genar mteings thefirss pesitfidn signalsoepaea pis first émpunandiwhieh emduipies thos Fi gs.

4A to 4D. 10 The signal .Xel supplie t he ;adder 206, i s proporti

o n( 8+ ( —ocStenshite e Yo MeigriB Pack byt simlea B Seagnd ion BlLBR G EfBle 203,
si gnal prova gednd Radtigliee 20Bdev@ivadithé BRoRDEdsRiH N graF Xpb aOi€Kirst iRPRiang th firkd N
an interval from-~t/2 to +tr/2. In order to enable also | arger deviations

bet ween 5t heveigigingdactangva frprythe Rrtpuheftthh fieshables?04 myite other ippute The Bist ed a
second wei : i t ) iLeh: 1~ lian
050 - ocantBgle A0 HaSul SubRcBRSegy afthERl Tl il aRE BB muliptir 203

t he diff er eénsen betpuemnnedied torstamidanedoertingd inputalf atflrer addefl e and t he desired
val ue of the angl e, ich are shifted in Phase relative, to one another.
This signal is shown A CRFGUOYE PEFOTSHES! BFEHIRE means KilknpyhbA PR Visha
recei ves t hgfefdntsto P@si4A @ursi gnal Xpa at its first input and the first

wei ghting factor Xwa at its second input. A fourth nultiplier 205 receives

t he seddnd 20 positi divesiggrlaXeguppliad intthe addes 20§ s puopoatenal teessin B omd o).

wei ghti ng f.gactor t.lLts cond input. The third. nultiplier and the
Fourth mar o1ipt ferdcoRhibble 18°STout R ah el fetepisvidRdluiBhe Gloelt o e
and a secongkicdpud) reRAInR vAtin A0 tdrvll Blotd A toofrya second adder 207. The
signal Xe2is propornonal to cos(9*(-a,s - ct~)). Each of the adders 206,

207 has an out put codmetieet anebla alsedpeestdeviatipaiutwesh the desired angle and the 208.
25 The Coun%%{grgaﬁé%& gréqg to MO%Pctég %&%V@qgkpggﬁgrsggp}?é%é@ft}:ﬁlﬁ%%é@?@ is a

det er mi nes '{he neare i ntegral val Ué 1'g. 40

from the fimedsumerif gbi(et(-aunaXeComrdudntly, Serantixyreishtostis imeXaR of The val ue
Nis increnented if for a value of the first sum Xe 1 higher than a

posi tive fidifereresRebwenandhy isiatanequsaalyr ghthsenglnand geslesirasimures tharngises
o B oA TSR i Sep e i g UL SO
changes fr omrpsgat third nwtiplees i204 regeiv@ine first position signal Xpa at its first input and the

first weighting factor Xwa at its second input. A fourth multiplier 205 receives the second

20  position signal Xpb at its first input and the second weighting factor Xwb at its second input.
The third multiplier and the fourth multiplier each have an output connected to, respectively, a
first and a second input (both non-non-nverting) of a second adder 207. The signal Xe2is
proportional to cos(9*(-0, - tig)). Each of the adders 206, 207 has an output connected to a
respective input of a counting unit 208,

25 The counting unit 208, which is shown in more detail in Fig. 5, determines the
nearest integral value N of 9*(-¢ - 0g)/m (see Fig. 4C) from the first weighted sum Xel and
the second weighted sum Xe2. The value N is incremented if for a value of the first sum Xel
higher than a positive first threshold value T the sign of the second sum Xe2 changes from
positive to negative, or if for a value of the first sum Xel lower than a negative second

30  threshold value -T the sign of the second sum Xe2 changes from negative to positive. The
value N is decremented if for a value of the first sum Xel higher than a positive first threshold
value T the sign of the second sum Xe2 changes from negative to positive, or if for a value of
the first sum Xel lower than a negative second threshold value -T the sign of the second sum

Xe2 changes from positive to negative.



value N is decrenented if for a value of the first sum Xel higher than a
positive first threshold value T the sign of the second sum Xe2 chalvg8$2003
"fromnegative to positive, or i-f for a value of the first sum Xe 1 |ower
than a negative second threshold value -T the sign of the second sum Xe2
.changes from positive to negative. 17/01 /2003 5 The value Nis equal to
trunc (9*(ocp - ots)/n), where trunc (x) is the rounded-up value of x. The
value of N is consequently a nmeasure of thé nunber of peri ods correspondi ng

to the deviation bet he; i Nt ANEOoMS 4N ockP and t desired angle
ocs. The out put of t\ﬁ@%&afugt% lé’ggltrﬁ}éé @%6& gﬁf'%ﬁ@eﬁ‘&fﬁﬁ@&?@dsﬁﬁrﬁ”'}q@&g?

i nput 209a Qfludofx. Mhk tvhipk 6KNSs cAequlntBEL MBgkurd\Gthe AGABerQF péridis ¥iréspBhdNES
209 is connected to the output of the counting unit 208. lI)'he out put of the

count i ng untathodeviationdshreee thednstentaneses angla grandriheidespredangl ot-he nul ti pl exes
209. The generated erfqar si e. i u Led to the output.of th

mul ti pl exes 209. The %Iotu?pﬁggité%§%§aﬁ§%%b & %ﬁ#’%ru‘iont%cgﬁttgcﬁ f{ri)[ 1mu§§9?aro£ta

i nput 209a wheipldxee205 Auecaid iifie 209ofahe Mulipléxee26®iseehneerRditd tHalousfdO6f the
corresponds to a val ge Q. The multiplexes 209 10 has its output cougl ed to
its second FRHFENS YBHROGTER OBRR QF dhg eupting Fit 2058 spnnecisd 19 Heelecaior ipuboCnput
209c differ EReos| 4 t : ' s 209 is
shown in Fi gf tfhgf%i-ﬁ‘ltlﬁbrl]eyg[ hgo%gggg%}e%%ecg%%gfgg? %EIH'ys ugé}ﬁc}dpgﬁug%h%gbet ween

t he i nst ant andiplexep2S. Thomubipiexan20% ee itdegipnecbupldito ito firsagput 2092 when e < =

9*(-as - ocd), < = Ttl2 error. sian enerati means .2 enerate
error si gnalvg]%eogt/ﬂf Elﬁn?lé\F%gﬁ%ﬁeiﬁcéogI"%Egio(g-g&ges-poﬁ%gt ave etohih%%@p craﬁra
conpar af vehys ilsoutpik geupitidith @k e4tefd inpu209barheaheRged siithe MFhAIN Althd Ricttids -
ocd) > nl2, the_error signal is equal to trunc(9*(-oc~ - 0O~ The

. : , /n. -
quant i zat i ofPyt2Q9R&ifésrs Bpmd. Thaisignal Xseah trepuiryt B the meuldplexsr 2@? irshpwn in Fig.
generati ng a L I D@ ;4 . . yel |1
i T erence PRan nechsr2r LRGN ool b FER B i FARRRE B T
i nst ant aneott desisddtpositiof 0 1k, ARk =19 (-des tg)ed= puds tHel @fdr 6ighal .geddthinghdens 23 t
possi ble to obtain an accurate positioning, while %/et the 20 total nunber
of quanti zaB¢WSFAlE BVRTY sigapl Bewhichils epal wem(¥H-absahulnahy gasgef afomppsatively

differengce |ar t han. 3r./ 2 the.error si | Xs is_ihdependent .of t

i 11 or ohbe. RETETERRE- L Rdodm oGl qae B EhTont rl” MARESA' Gav Fsb e
error si anatrum@oMtt G/, THeueRsA6H ofthe AP dlal Xelgéns iRl by tHefch@F 8888
bet ween the instantaneous position a,r and the desirted position as exhibits
a conpar at i gefteyatingmpany 3 is shdrefarefmenint the cass 9é ¢ comparatieely smalhdifigrened thamis
difference in the fcase of .alc? ar.ﬁli vel%:éllar qﬁ di fference. .The cgunﬂtt'hng
uni t shoun K BIERT E5OMpaay Vel fagee FITGITRCSRACTTRe MSARI0FHG PPHECT (PL "l m xe
1 and a secgpgrel BRHior?QBP ThRMAKEE R IpYisiie tEb1HR 6R BELLSHEH X RPninkN & hilé &thd Nput
Xe 1 is connected to a non-inverting input of a first conparator 220 and to
an i nvel®i ngpttlmpmbeod! quantizebonllcydpparbitlonitagd?1. An inverting input of the
first conparator 320 is further conngct to 30 a fir .as_vol.t age,_source
220 whi oh- supp i os. &N BaATEERorE: B der el Db RO U IR Relhol G
value T. Th@ndiF@rﬂE'ﬂ o EAfTare fde. RdIedVas tik MR sighMalehétnd NP 26eeReates to a
second bias voltage_source 223 which supplies a voltage which i's a neasure
of the negatimoesignat &shdiiah iv shasase qf a compassivelydmaislifferpogbevtecn e count i ng
unit 208 is.conpected t.o a _non-inverting.j.npyt ..17/01 /2003 6, of third
corpar ator SN eru gt faf on gl he &k BIER sibi CearmeraliE T b BT The
third coppanathgespédeido fasvatibisondftipdidiffeRAbEmtiBslcdse ol compdtitivefy largd @iféerence.

el enent 225. The del aﬁ el ement 225 has an output connected to a first input
of an AND gate 226. THEE QONNRE WHRHAVALDFIZ2D haha Brst inpupi8a der raseiing B HER t ed
to an input [ Rl 2 j h WL oy E]BNRCt ed
o a second STaa BB R R L e QR B e g s
its output feantehed tconoretiverding pat 6f a Stst corppatratof 2240 andco ndinAdibngatpet #28. The
del ay elenent 235 also h its output connected to an inhput_.of a sec

ver ter - 2285CoR BOBRTGRELT S DA AP S AREr B0 bt P AT dR

i nput  of3pt he HRGRRA AR Baie zzz&hiamﬁlpﬁﬁ&wbléwﬁh% £ AasifSofaRe gwmt

connected both to a first input of a third AND gate 230 and to a first
i nput of a threshold value T. The second comparator 221 has a non-inverting input connected to a second

bias voltage source 223 which supplies a voltage which is a measure of the negative threshold

value -T. The second input 208b of the counting unit 208 is connected to a non-inverting input



10 sixth AND gate 233. The first AND gate has an output connected both to a
first input of a fourth AND gate 231 and to a first input of a fiftlf/0AKDO3
.gate 232. The third AND gate 230 and the fifth AND gate 232 have their
second inputs connected to  the output of the second conparator 221. The
fourth AND gate 231 and the sixth AND gate 233 have their second inputs
connected to the output of the first conpargat or 2?70. The third AND gate 230
has an 15 output connected to a first input” and the fourth AND gate 231 has
an-out put CeRRE eomparafr 32L.AMHE 1Attep s i®f indertihf fpudrdadied B3dounlilvend thirgt OR
gate has an output connected to the UP input of "an UP/ DOAN counter 236. The
fifth AND geamepapmor 374dhaa s euppLronpedierbiotapdnpus o a fielay elemapud25ahhr dehay el¢mert

AND gate 23 ected. t d_i t~.of.a.secon e
235 “The sctinisfioyiil fshetROREREbE @ B il erieat el Rp st O o
UP/ DONN 30 gootnptralsd3onndctedits ah inpeofunt iaderien 207 iThe i@ ri¢A217atHs 3n depar | bed
her ei nbefore the functions of the control neans 2 have been inglenented in
dedi cat et hEAMAGEELO asrend iapytof thefisAND ghicies0. The Hin comparsins 224 hasiogrut
times. In OffgE dAREAH © AHis iﬁ#ﬂl%tf'agéb%nﬁfm%aﬁ@%.r e Ferfint PANSsd AR €Of
can be carried out by means of a suitably prdogramed gen raei - pur pose
processor. I eipB compateddp agyinpihelid seapnd/inyentari2R9 fihe sacdndiimeridn2f fomtan

d/ dj ' | ' h
ocords t ne Bt ShfeleR 15 RRRe AP LA htcthn Fod 2 o Sitand A 3R 1.

data carri efias3nhagpuacsrmdéad bow 1S & fisstinpee of ayerd AID gar230%admd £fift input of a
radi ati on-sensi ti ée dye_layer or_a phase change |ayer. The data carrier 3

is driveh i H3% ANREsIFeYy- et ADY SAt6BASHN oBtPUs sonsierted hpwh top IFIIRINL P2 j s

rotat ed ab%mnﬁw@'tgﬁte 2A1 Whd {2 fmfi{ngP[ SEAhHRRD bate éii.mﬁﬁﬁgkggsgage?gb%ﬁd

data carrier to wite and/or read I1nformation patterns on t
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processor 7 derives high-frequency signals Xhf fromthe detector signals
Xd. The hi ghfrequency signals represent, for exanple, audio and/or Vi@é03
Jinformation. Such a signal processor is described, for exanple) in EP 508
52. Moreover) the signal processor may performerror detection and channel
decodi ng. 30 Reference means 22 including a mcroprocessor 81 having a
menory 82 derive a reference signal Xr fromthe | owfrequency signals in a
customary nmanner, which reference signal i$ a neasure of the desired

posi tion of the read 1hgashialgosntibRbf (BABR F1atied 1Sl 4@ carrit 9 onttbliddHy a
energi zing the positioning nmechanism9 fromthe reference signal Xr -ard
posi tion sippstiosingpaechxpsmobiedicad d and the datsecapirs Btthemiesgpeved h fomnsrse Gondpen
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the head movement. One of the signals XIf, for example, is an indication of the extent to
which the beam coincides with a track to be written/read. Another signal is an indication of the

25  extent to which the beam is in focus on the radiation-sensitive layer. Furthermore, the signal
processor 7 derives high-frequency signals Xhf from the detector signals Xd. The high-
frequency signals represent, for example, audio and/or video information. Such a signal
processor is described, for example, in EP 508 52. Moreover, the signal processor may
perform error detection and channel decoding.

30 Reference means 22 including a microprocessor 81 having a memory 82 derive
a reference signal Xr from the low-frequency signals in a customary manner, which reference
signal is a measure of the desired position of the read head. Control means 23, 24 derive a

signal Xf for energizing the positioning mechanism 9 from the reference signal Xr and

position signals Xpa, Xpb obtained from the positioning mechanism 9. For this purpose, the



a nmeasurenment systemfor generating a first and a second position signal,
whi ch position signals are a neasure of an instantaneous val ue of tH#201/2003
“position of a second part of a-driving system which second part is to be
positioned with respect to a first part of the driving system error signal
generating means for generating an error signal in response to a reference
signal and the first and a second positiongsignal, which reference signal
is a neasure of a desired value of the position, whi ch error signal is a
measur e of codfiteol dﬂndaheinehxde nizets\Eeandtdnergitdsg means\24l aseesorithed With irdferiendeita FemsIs
val ue of t 05|t whi ch error signal generating neans derive weighting
factors fr n? and eference signal, for weighting the position signals with
the weighting f act OF Fn thBReksfoRIde6ibel irBimfl el WEAd®S hid el ARl E S RANK | On

si gnal s; ener?|2|ng means for energizing the notor I n dependence on the
error si gnahables finFipentgkafdhn prsitiinaf mhclbeammmmc dita cargiepdSiheiresd hend)hédrthear e
periodi ¢ func n the stant neou |le related to the
posi tion, % egﬁ%|<%?f%%° 5c gt @ gwugw? q%ﬂ%@??gﬁgnbf t he reference
si gnal . 3. The syst e'iﬁ‘h@fnaﬁﬂxaallrmvﬂxchltlﬁb x\&fﬂrﬂhe eighalrXSik gBdratgbdepeads ohghRdES
determ ne a_further s%g1fron1the MEIqu d position signals, the sun1and t he
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functions are shifted in phase with'respect to one another, and the error
si gnal geneineaztrncm\g th@htmsi SDerduplly im oider toadinproizd th@vclegecmumeoraofnbaﬁm gtugftort he
nunber § %dﬂ’ tS‘s§ontclll nggt o .t he 17/01/ 2(303 - athl on bet ween
the ing ant nedtis™ RuiioTHES BEEhansa 9 GrLkecse Pﬁgaahegﬁsé“‘has ° R of
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part to be driven with respect to the first part by the notor, which nethod
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si gnal ; derschiengthuethg Bednd eolfods aafk it SeRddlally edcaripainsin@nalls dukRig @it deaght he
p05|t|on signals with the weighting factor; and determ ning a sumof the
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conparatively small Kii hce between the Instantaneous position and t he
desi red posieparong &rithe s®pa of tweidaiatsi Inednyenfbadémeumahnthezgparans ini cbordsspeath t o
t he qua,tiz tion mﬁhe case .of ac aratlvel Iar e difference
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error si gnabmwab Ghidhark be° GREQ! gpfmaarﬁqweas@ﬁdnvmmssawb#op&hlbﬁﬁrt@gnﬁ@oraaaween
t he i nst ant aneous position and the desired position exhibits a
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further error signal. In that case each of the windings of the stepper motor has a driver which is
25  controlled by a respective error signal.
The invention further relates to any novel characteristic feature and to any

combination of novel characteristic features.



part to be driven with respect to the first part by the notor; and a
control system including: a nmeasurenent systemfor generating a fii®01/2003
a second position signal, which position signals are a nmeasure of an

i nst ant aneous val ue of the position of a second part of a driving system
whi ch second part is to be positioned with respect to a first part of the
driving system error signal generating neans for generating an error

signal in response to a reference signal and the first and a second
position signal, which reference signal is a neasure of a desired val ue of
the position, which error signal is a nmeasure of the difference between the
desired value and the instantaneous val ue of the position, which error

si gha ne i s derive weighting factors fromthe reference signal,
for mgFgﬁt %gﬁfhgeggggtlon signals with the weighting factors, and for
determining a sumof the weighted position signals; and energizing means
for e erglglggné EQE I8 %nﬂgnce on the error signal. 8. An apparatus
for s oring and pro uci rmation, conprising: a head for witing
i nformati oa menﬁnnﬁmannfevn@ﬁm(ﬁ@rcaenetﬁt#ﬂgdﬁofifﬁﬂ arehdi agcemd or mat i on
stor efogn: Al | RGGLAR! Qfh (R T bBL 1. Al %@tlaungaxsevsgemntggmp@s'aﬂ oging the
head respec to the information carrier, inclu . a notor; a first
par t ; iastaetgmgopsr valvebef dehgenoad ey @fpe%tsqqmdh@afritr $f ﬁar@rlbrynshe

mot or ; E/Q’E‘Q'na FRN Obe Syt e dhals | 6! udegiosdr IBASHY GUBAL 8 ysdam £07 o
generating a first and a second position signal, which position 5|gnals are
a neadiret gflaran ofnsharieivdegs syatey of the position of a second part of a
driving sygtest which seoandcpagt mleangofee Qﬁé{rd Q{%da@dté}x’foﬁ‘:siiﬁ%aﬁ.o a
first part of the driving system 17/0 03 - error signa

gener aPi FPSRERAS 6 @eﬂ%erfétrieﬁﬁear?lgflﬁér aé'idgn’alllel fire§paise fo 58SPBfler ence

Si gnaboangl&hesifgrfas_t Indch $eEOREhq0SE{dran Stlsgrtaalmeawxeh Jreferenaeeai gnal
is a neasure of desi red val ue of the positiaon, which error S|$nal is a

nmeasuV8le® Che tcﬂef fBPBHEO et VEEh t X PesFiFP v al fe aan»aetwa net aft'&neous

val ue @ féRehROVetwveBn ¥Hé Cdefiredr val goabng ey alnshaniBROSuLlardlve WEi ghting
factors fromthe weighting factors, for weighting the _position, S|8nals wth

t he méP@hPPﬁtFt%ﬂn(ﬂQ§Ch ﬁHrPBrsa%?%tn$?ﬁ?ﬁ?t ngy BFStﬁ%rtﬁﬁgﬂﬁﬁﬁT 8Sition
Si gnakactafm gremgi Zhag rfélfaiﬂénéé)r s@.@ﬁ?gl Zifeg thelgmmg [ nheegﬂfniezaea on the
error Si e contrq stem of claim1 ion

o onaPLBFEE o BE FETRITOR B THe 1 SAF AR T R o T Ea G
reIat@dlgmtédupoeasubnoengﬂahe melghtlng factors being periodic functlons of
the reference_sj error n energﬁln Jreans determne a %£ther sum
from the weNEFE L TEbOorEnEST (REg i RE Cit IS e PePERGT B M b E g

peri odirgof uniginadns of the deV|at|on bet ween t he instantaneous val ue and t he
desired val ue of the angle, which periodic functions are shifted in phase
with respect to one another, and the error signal generating neans being
further ada}JEeelys@nd@tfechﬁhe la rwawhieh dfhe peshtbdrersighaper avels

corr e§§9 + CEESnS'e j{actﬁeoﬁngééﬂ\?aq{éqh@e ]%li‘ééac!’é aat DEQUS1 ¥al Uk, and cphe
desir ue o e an the error signal generating neans generate an
err or thegpesitgangh the waegleiamg dfacgorenpaing inalipdd pafingt fdnsr @fcdhbet ween
the ipstaps e%ﬁ%nQQS't'O” and the desired position exhibits a
conparatively fine quantization with respect to the quantization in the
case of a conparatively large difference; the error signal generating neans
genergte apuerLoly i 9rak1h ) iR LhecK ase R sghMakRlaYehy Rl

di fference between the instantaneous position and the de5|red position
exhi bdegeymine] B dlurthgg3sum from the weighted position signals, the sum

and the further sum being periodic functions of the deviation
between the instantaneous value and the desired value of the angle,
which periodic functions are shifted in phase with respect to one
another, and the error signal generating means being further adapted

to determine a measure of the number of periods corresponding to the



- 13 conparatively large variation with respect to the variation in the
case of a conparatively large difference. 10. The driving system of 17082003
7, in which: the position signals are periodic functions of the

i nst ant aneous val ue of an angle related to the position, the weighting
factors being periodic functions of the reference signal; error signal
generating neans determne a further sumfromthe weighted position
signals, the sumand the further sumgbei ng periodic functions of the

devi ati on between the instantaneous value and the desired value of the
angl e, which periodic functions are shifted in phase with respect to one
another, and the error signal generating neans being further adapted to

determ ne a neasure of the, nunber of er| ods co spondi,n VI ation
bet wedFY 1B OPnSEEKEShebs AIR78taRE e raétﬁf \Fgaeuéqe&flr?ﬂevaiwe t he
errorcisd @mategenerati ng neans generate an error signal which in the case of
a conparatively small difference between the instantaneous position and the
desired position exhibits a conparatively fine quantization with respect to
t he quant i xaidthdi Bft bentoadaiag a rmmaliatiav@wvﬂr@r gesded flerveimgea the error
si gna nerating.neans nerate_an_er [, Which in th se of a
corrpa# ’f% a)%'smgﬂil ads??ogi%eﬁgegbe?vn\%enéﬁ veenl ns nf%%%outsr{poé-‘l £i gﬁr%tnd t he
desi reaktpéyi themaebdr bwhsch reetrhwedr a:bmpeis,esl a;lhgesvaps agfi:on with respect to

t he varlatlonlnthecse of 0 r & | r renc The
appar at us %‘?necﬁaé:llﬁ?8 ﬁ gt?r?cao ?o%losr? 591% S arlgl&erd:%g ?ié functions
of then ium azraﬂaaeoﬂstwalmlmﬁoanoangth@ seeioaltiedaro vith pcsamemntot blge

melgh actors bei ng periodic functions of the reference signal; error

Si gna gen ra ing means determine a further sumfromthe wei ghted position
signal s, tdmeswniagdat hefduandeeraduen Weialy iseri vdasuteinet ithes debitred

devi #n et & ;lpst ant aneous val ue 17/01 /2003 - 14 and the

desi ?‘;eé al ue\é‘ggr‘%:ﬁ% alrcl)gl e, which periodic functions are shifted in phase
Wi th respegenargtdng aavt herromndigneler wbichi grfal yem@aguirag Atanthdei ng
furthereAdaptedpl0udb! 61U NGsRaABAMYE Yhihbe YO &fsiReE 9dSue of
corresponding to the deviation between the instantaneous value and the

desi rige welsdéiori t he angle; the error signal generating neans generate an
error si gngle Mli-Ghgi Pnd %t%sgnoéeﬁerﬁﬂ%@r ahimed erseRl Ligidof,erence between
t he i nstant anéous p05|t|on and the desired position exhi its a

conpar at i V&85iviinge waiet intafr6how tiramespecreierare gigmtl zation in the

case of a gompanai VL y A@rtgendgiéreanen@ethtmee,rerl%tihgneéctgﬁneratl ng means
generate an error sig 11) in the case of a conparatively small

di ffer encea%t%éﬁmf-ﬁenﬁ’ r?stsétlﬁ‘t aﬁeUE% WGPt PP 1PRe S8R 1%d posi ti on
exhibits a conparatively large variation with respect to the variation in

t he case of a conparatively Iarge |ffer gnce. nmet hod of claim4, in
whi ch® - t heT RO SYEESR F gt i® dr e heth sl Fu?l’é’fc?’br?%gwltﬁ%n‘?%&ﬁt aneous

val !J&t&@sfns?@;eﬁaghEe re:# aézﬁ.daﬁ eflt_;hel pwisi dH c:rm, thiee cagé gbt | 0cdgriratsvery ngI
peri odi ctions of the reference si generatin err.or SI na

Phe! AR Iy AP AT PP Ehe ot FRUH AU BP e 5 58 6n SBPORET s, ¢ he
sum afsk ithienf ekhhet tSuwm dnmpagapevendlmrfaumﬂammaoioﬁ hatﬂE\ﬂeapeoun b@t ween
the i r%t ant aneous. val ue t he desired val ue whi ch periodic

|
f unct FShSURPETERF 19 ¢ ﬁgﬁhcé T WA FetpE cattlve n a]é% Cﬂfeferﬁnﬁe generat i ng

the error signal includes determ ning a neasure of the nunber of periods
correspondi,ng to,.the deviati qn bet ween e | nstant.aneous val g nd t he

desi r%d vg#heg S ERe° gng#al,m i the” clé:shettg %r]f:%rsrpa afalev%?nera% di fference
bet weesrrishgrenesh bt aneaus>mpedghabnwiaith tive téhesicred pf)satq:cmpartaluevely or

st gnal,, %{&hlcﬂlftf%r?ﬂggr@@v?eté V‘?:'h! EhQ@arféé%’%tohéagbgﬁtl 4 @r{desc%g_c%ewréﬁ'e

quantt zation In ase o0 arativel
position exhibits a comparatlvely 1arge varlatlon with respect to

the variation in the case of a comparatively large difference.

7. A driving system, comprising: a motor; a first part; a second



17/01 /2003 - 15 in the case of a conparatively small difference between

t he i'nstant aneous position and the desired position, the error signél/01/2003
exhibits a conparatively large variation with respect to the variation in
the case of a conparatively |large difference. . A@ASS. A, . Af;

, L. AaE. Au. Aa. ASN . A;,, . AF;,.AN,. A N, . AN,. AN. AN, 1 r " Wn.
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error signal generating means for generating an error signal
in resgponse to a reference signal and the first and a second
position signal, which reference signal is a measure of a desired
value of the position, which error signal is a measure of the
difference between the desired value and the instantaneous value of
the position, which error signal generating means derive weighting
factors from the reference sgignal, for weighting the position
signals with the weighting factors, and for determining a sum of the
welghted position signals; and
energizing means for energizing the motor in dependence on the

error signal.

8. An apparatus for storing and/or reproducing information,
comprising:

a head for writing information onto an information carrier
and/or for reading information stored on an information carrier; and

a driving system for positioning the head with respect to the
information carrier, including: a motor; a first part; a second part
to be driven with respect to the first part by the motor; and a
control system that includes:

a measurement system for generating a first and a second
position signal, which position signals are a measure of an
instantaneous value of the position of a second part of a driving
system, which second part is to be positioned with respect to a

first part of the driving system;
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error signal generating means for generating an error signal
in response to a reference signal and the first and a second
position signal, which reference signal is a measure of a desired
value of the position, which error signal is a measure of the
difference between the desired value and the instantaneous value of
the position, which error signal generating means derive weighting
factors from the weighting factors, for weighting the position
signals with the weighting factors, and for determining a sum of the
weighted position gignals; and
energizing means for energizing the motor in dependence on the

error signal.

9. The control system of claim 1, in which:

the position signals are periodic functions of the
instantaneous value of an angle related to the position, the
weighting factors being periodic functions of the reference signal;

error signal generating means determine a further sum from the
weighted position signals, the sum and the further sum being
periodic functions of the deviation between the instantaneous value
and the desired value of the angle, which periodic functions are
shifted in phase with respect to one another, and the error signal
generating means being further adapted to determine a measure of the
number of periods corresponding to the deviation between the
instantaneous value and the desired value of the angle;

the error signal generating means generate an error signal
which in the case of a comparatively small difference between the
instantaneous position and the desired position exhibits a
comparatively fine quantization with respect to the quantization in
the case of a comparatively large difference;

the error signal generating means generate an error signal
which in the case of a comparatively small difference between the

instantaneous position and the desired position exhibits a
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case of a comparatively large difference.

10. The driving system of claim 7, in which:

the position signals are periodic functiong of the
instantaneous wvalue of an angle related to the position, the
weighting factors being periodic functions of the reference signal;

error signal generating means determine a further sum from the
weighted position signals, the sum and the further sum being
periodic functions of the deviation between the instantaneous value
and the desired value of the angle, which periodic functions are
shifted in phase with respect to one another, and the error signal
generating means being further adapted to determine a measure of the
number of periods corresponding to the deviation between the
instantaneous value and the desired value of the angle;

the error signal generating means generate an error signal
which in the case of a comparatively small difference between the
instantaneous position and the desired position exhibits a
comparatively fine quantization with respect to the quantization in
the case of a comparatively large difference;

the error signal generating means generate an error signal
which in the case of a comparatively small difference between the
instantaneous position and the desired position exhibits a
comparatively large variation with respect to the variation in the

case of a comparatively large difference.

11. The apparatus of claim 8, in which:
the position signals are periodic functions of the
instantaneous value of an angle related to the position, the
weighting factors being periodic functions of the reference signal;
error signal generating means determine a further sum from the
weighted position signals, the sum and the further sum being

periodic functions of the deviation between the instantaneous value
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number of periods corresponding to the deviation between the
instantaneous value and the desired value of the angle;
the error signal generating means generate an error signal
which in the case of a comparatively small difference between the
instantaneous position and the desired position exhibits a
comparatively fine quantization with respect to the quantization in
the case of a comparatively large difference;
the error signal generating means generate an error sgignal
which in the case of a comparatively small difference between the
instantaneous position and the desired position exhibits a
comparatively large variation with respect to the variation in the

case of a comparatively large difference.

12. The method of claim 4, in which:

the position signals are periodic functions of the
instantaneous value of an angle related to the position, the
weighting factors being periodic functions of the reference signal;

generating the error signal includes determining a further sum
from the weighted position signals, the sum and the further sum
being periodic functions of the deviation between the instantaneous
value and the desired value of the angle, which periodic functions
are shifted in phase with respect to one another, and generating the
error signal includes determining a measure of the number of periods
corresponding to the deviation between the instantaneous value and
the desired value of the angle;

in the case of a comparatively small difference between the
instantaneous posgition and the desired position, the error signal
exhibits a comparatively fine quantization with respect to the

quantization in the case of a comparatively large difference;
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