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PCT/ | B99/ 00430990/46766 OPtical read/wite apparatus. 1B99/00289
The invention relates to an apparatus as defined in the prearﬁ)(fTe o? C%l aim
1. The invention further relates to a signal
iorocessiggﬁmirkacgwrﬂ@fappmdmgn t he preanble of daim7. 5

Such an optical read/wite apparatus is known from EP 508 522. The
requi renents inposed on the processing of the | ow frequency conponents and

t he high frequency conponents of the detected signal differ
substantially. The position of the detector and the alignnment of the
optical systemare controlled by neans of a control signal derived from

the | ow frequency conponents of the detected signal. For this, an accurate
and offset- 10 free anplification are inportant. For the high frequency

conponents, from whic f o o r i ' | 1d i .
conparatively | arge b%%ﬁé%%ﬁognfgggart%t%e ;&g%n%%@ﬁg% 'tﬁ’eeﬂrge':?gxglpe %feﬁll(%/m
are required. Said European Patent Specification proposes an optical

read/ wite apparﬁ‘%us, in which the high frequency conponents and .the

| ow frequency conponentl$ igvention furtherrelatestp 2 sighrldpTacessipe it 3y definsAdn gie o
filter hawl ;ster arranged between the 15 conmon input term nal and
the fi rs?félhﬁ%llf“t%{ g?dn@ngl and havi ng a capacitor arranged between t he
first5input term nal Swthtaneopsiesloredd/wrjie tappaEmatas risknosn Hsen BEMNM508/522.HEhehi gh

f . d the | t d
e e b T e e
read/ wri 5@%@&%&% néﬁls‘ﬁf@'tﬁé‘dét@&a% SHnal diffef 5@&%{1%.09@9%%& offi detector

anplified By a current anplifier I nput current” al so constitutes
t he bi asamditheealignment af thesepticab$ystem afe contwiled dy-heans df avedntrod siznalyderived

lificati [ hi d. Th [ f I gnal db
2P e par atemaihs P fpqueieycBitpOnents Sf o berectAMGRT v B85 b ctib 8L e
opticqal geadhMifchiAPRR Ripbttabf) M tBO hhIRERncy combbRMN IR IBtiQFiHRr s are

separated into high frequency conponent’s and | ow frequency conponent s
and are Hibmedjinenuipielaspeiivéded dompapaivelyl bngd bandwidthi aadsa refitivehngdnstaned | ow

2D AR T ST A T SR L SRR R IRl s
optical agmeAtes ih Svhadtpeiedtigh frehferichi onipRalia s tﬁdﬂmmﬁﬂt?uefnt? @URPeHents are
conponents are_ al so rocessed separately fromthe ['ow Trequency
conponeng@parated from one another by means of a filter having a resistor arranged between the
15 common input terminal and the first input terminal and having a capacitor arranged between
the first input terminal and the second input terminal. Subsequently, the high frequency
components and the low frequency componenis are processéd separately. _
US 4,663,749 describes an optical read/write apparatus in which the low
| frequency components are amplified by a current amplifier whose input current also
20 constitutes the bias current, as a resﬁlt of which an offset-free low frequency amplification is
achieved. The high frequency signals are processed by a separate amplifier.

JP 12-79428 describes an optical read/write appa'ratus in which signals
from photodetectors are separated into high frequency components and low frequency
components and are subsequently amplified by operational amplifiers. The amplified low

25 frequency signal is recombined with the high frequency signal.

US 4,785,44 describes means for achieving a reliable tracking in an

optical read/write apparatus. In this apparatus the high frequency components are also

processed separately from the low frequency components.

Consequently, there is a need for optical read/write apparatuses having a



Consequently, there is a need for optical read/wite apparatuses having a

2 signal processing unit in which high frequency conponents and | ow
frequency c®fh bs are separated frpmone another direcR¢YIEPOESt he
out put of the detector and are pr ocessed separately.

ol

In order cater for. th| t s e
type. dof FRGH PAPTHBROBn TGRS AET 5 Fuduss o SRR Rg 1O RERRELS, HiRnsiis
Merr] fate Wp@fh@éﬂsfrﬂﬁt one artditfer hiigotly et ercyutpongfohe decion ahd dee prd&bsasd
current source and a second current mrror, an i nput branch of the
second c&ema&¥elymirror and a current output terminal of the bias current
source both bei ng conngciag Locd Be (BECONAARYS ikt He kARERP the
Merr]. The bias current secon mrro

t he mepngypd ®dfirked it Qh&@pé@ﬂr@gspdagﬂph iy ahmctaﬂmmircﬁnaﬁﬁﬁﬁnemtl\d fmtp@di(msmg
bandw dth can be obtai ned w t hout the ogperation of the neans err],, being
af f ect ed the highrfegqugrcy components include a bias currenti§guies 254 a\jeePRd CUrgend THEIQR) A%

| !
et ect or 5 st%i"ag%ﬁ&née AR, Pt ol Sy P OB P etk
i mpedanceowkce thoeh baag SOM&teﬁ] tp theksewnd eppmdennmahot the medns Myt yrhcafbmmmm

current supplied by the 15 detector s affects the Q eration of the |
means M &PRICE cRRpleR terSeppnd Rt ﬁavrqrégf £ MER0E ﬁms@ Jeybised 10 2 vang HoWRighya

the B R Bl o A ARV E YRRNSHIGT e Ipcals MiCoaRE Bl

oper at i onladrelnpl i fier is that the neans Merr], have such a | ow i nput
i npedance that they do th have a usugl[i” fic uence o

operation of the meansiff Bie}s Mypare ytmpl%menteélaal ‘Ei‘é?qdrPé%Péfl t Hér
enbodi menfyr 8 Gib HE&Ek%ﬂéﬁeﬂé&t@l? atsalstwntg ad Bia§ SRR, THI®may lead RAMRS ntfttﬁr rl,

have a conparativel | nput 1 npedante. However, since the I nput

i rrpedancel'npedancﬂ s:)f mmwbmg kiypmdgnttad:n thc:dmpam@e of thel ¢cuwwreah suppdlad byehe
rrade ce of the ernr n i f _desi th

i nput qo mﬁ% F%‘F é’PFra&ant% éh%ggﬁgs %EM ch gn & th‘rn may rcsu brosstaﬁk

The meansyrdyh @fé lovf ﬁreqﬁ rc%ﬁ(?@ﬁexﬁt*s @ tile BigH Fhe ﬁ@%ﬂ@}kﬁtsam@s |tﬁ>é’\/o%5ct of the
frequency conponents “of tected signal giverise to a zero point in

t he si gna&pparatus defiand in §33ion2 fio praclue s ddemifechof e opssational anplifigrds that
processi g, H%ﬁftp}\ﬁyhg\;eeﬂﬂ? W% i ipppt @Qﬂfé"thit th]égeqogﬁo"tsrﬁ% G {g%xﬁ?caﬁ ro

p0| nt is no stgnitl cance ransm Sl gnal

because tlhﬁuér@wghrma@gmﬂoﬁ@ﬂmﬁtﬁmmsldﬁ not contain any data information.
However, the zero point does have an verse effect on the flatness of the

group2el ay 30 r eShmshdefines paother emPaMimARt shiFapreciides sipealk. b thipgase, the
e e T SR AR g AR Rl AP Bl
reaches tihaovqubttandallyhsign dndepbhdem allowanecanshe madefor this inhtht chbiee s the
point s means M; and, if desired, the input impedance can form part of the means M;.
The means M; for separating high frequency components and low
25 frequency components of the detected signal give rise to a zero point in the signal
transmission from the detector to the means My for processing the high frequency
components. The presence of the zero point is not of any significance for the transmission of
the signal because the low frequency components do not contain any data information.
. However, the zero point does have an adverse effect on the flatness of the group delay
30 response of the information signal. The object of the embodiment defined in Claim 4 is to
mitigate this adverse effect. In this embodiment the low frequency component of the signal
which reaches the input of the means My is reconstructed, so that the zero point is

compensated by means of a pole. The reconstruction provides a flatter group-delay response

of the information signal.



*conpensat ed by neans of a pole. The reconstruction provides a flatter

gr oup- del ayy¢ gsREESE of the information signal. P A

3 Claim5 define$ a practical variant (:(%‘?Bgsgaﬂlg2 ?
“enBodi nent. This variant ensures in a sinple nmanner that the current
‘suppl i ed by the nmeansClaimhfigefihs a:pfavcﬁml vahiasteof said Embod@eansTHis¢hting t he
signal on the input of the neans Merr] On the one
hand, a enagtesimatsERplegraRperdaat Hh%guréentt%phl%ﬁmx .ﬂafq@émsyl%hes)%cﬁ@émfsphage of
i mporta [ t | I'ation and, consequently,
a flat gklcpgﬁ%cf%&g?‘gc;;ﬁggtg%g'ég%@{etz%éao ﬂélr@ a S%H | ar ge bandW| dth is

i nportant and the gai On the ofBthatid g satisficksty gaéh matsliing of tHelewhfregdueheyequency
conmponents. The enbodi ment defined in Claim 6 provides a very accurate
gai n Patwmpegews iy pbiraportanse (fons peida PRI/ BpRRaNcancaligtion ang, ¢opsequently,
bandw dt t

The. abovTAEEigpRely gmidrFe 08 e SAEPHIRL' Lk bandwidds i iporam and e i
mor e detmbdchinigtih lesefreleeanefot thet ligh drmbmtg'scorﬂlpnrktm Theweirbgdiment defined in

Figure 1 shows a bl ock di agram of  an o&tlca d/vvrlte apparatus in 15
accor darfe@imit ProvKiss an\FEy @FgHate gain matching o the of the low ffﬁog‘g?%( COIPANGALS And

bl ock di ng high frequency
componen fﬁfﬁ&{dg}vﬁ%‘r@gg@%%%% uCB nts g@&hée detected signal, the neans

M er for processing the Iow frequency conponents and the means
Merr] for processing the high frequency conponents, 20

Figure 3 shows in nore detail the means Merr], Merr], and Merr] and
shows di agrammal ingglbyydEaGRIMsihdr dsBicré B At WREDS dMABE] id ©
the neans Merr] of a first odi nen gure

4 shows morendeteil ctharelferehes me’:haslrm{/mjgs.] Ini uheidnmi’nigs st enbodi nent
Floure 8 shote 11 o1 et hbs AESRRFeh A SlnrteRCel et bR 2
enmbogkMefilcordance with the invention;

Figure 2 shows a block diagram of the means M; for separating high
frequency components and low frequency components of the detected signail, the means My
for processing the low frequency components and the means My for processing the high
frequency components,

20 Figure 3 shows in more detail the means M;, My and My and shows

diagrammatically means My for coupling the means My; to the means My of a first

embodiment,
Figure 4 shows in more detail the means Myy in the first embodiment,
Figure 5 shows in more detail the means Myy; of a second embodiment,
25 Figure 6 shows in more detail the means My and My; of a third
embodiment.

Figure 1 shows diagrammatically an optical read/write apparatus for
30 reading from and/or writing onto an optical data carrier 1. In the present case, the optical
data carrier 1 is a writable optical data carrier of a customary type, for example as described
in EP-A 0 265 984. The optical data carrier 1 has a transparent substrate 2 provided with a
structure of tracks which are substantially concentric with one another. The tracks exhibit a.

radial wobble whose frequency is modulated in accordance with a DC free digital address



Figure 1 shows diagrammatically an optical read/wite apparatus for 30
reading fromand/or witing onto an optical data carrier 1. In the present
case, the op¥PE&H6766  data carrier 1 is A witable optical dBEHIRAPIRr of

a customary type, for exanple as descri bed in EP-A 0 265 984. The
tical dat t ; trat d

o Uot ur ekt PiecREvle dagtes A EE RRERR Y B shabhed B o B i dpr

The trackgagghi lﬁ'rﬁdxﬁtxon—sensftﬁ*@'d?k bl e mled fphegusaaYe i eFOTE adtg Gairier 1

accordance with a free digi addr ess
4 siiggiven aTiotary mhationaghoupar: axis ey eustamary peasi ded with an opt i cal

pattern. The | ayer 3 i r adi atlon se SitlLv e

or a so-called phase-c %@éwﬁ]aVélewr%ﬁeaPB% SRR ¢ Ca}l reaga‘?wg% 5 dyﬁlary
not i ons abyg iyraihganformatidly pAtkshisOfed ¥r FEaNg. such patterns from a track. The hed®®as a
optical read/wite appara?us conprises an optical read/wite head 5 5 for

witing iTadistemsousee pfer senezatingtaragdiationdgamg Thandighen spwrse Orisnfos expaple, 2

radi ot orfobaplelager, TR EhEA eRONEE nbad RERE B bl L8 Tk RREREE 1@

read/ w i tigdiaged béani td e radiasordsensitive QI@iec&YSU&ﬁhﬁiUdz[t@ummj 1. fEhe detector 10 has
radi ation beamto a radi atjon-sensitive detector 10 via the.data carrier 1.

The det e(ﬁDdPUtH‘_G Wasfor supplying & deigpted gral; Whichris & ppasyre gt radiatiopaletesged by
S gnatlo ")ﬁl{: dﬁ%h@déf@&é " pf t%hé’%é’ﬁbﬁ&aﬁﬁg stB b rfE‘é?Qsie f7 ti‘gocusmg
det ec nt resen case, e opt'ical*system conp H 565 a

f ocusi ng objectiveld] amdta bean8 s;ﬂhttr@ H&mrm&phmﬁ bedm %enéfhmdrtmhnainsmf theaﬂﬂlatlon
generated by npans of the radiati urce 6 i.s focussed onto. the

layer 3 oYU 5pfpf:lesa¢d BBOA0E AYET 3@&%9?%%@@%@% 1 |byrigeans gy dhe lens 7 3pd
focussin [

refl ect eg“htggb(%héelhélgbj% Cté%%]gc ri-a%dt@:ﬂéol% tgﬁlem e@ﬁ%‘hﬁ?g‘% %ﬂe;fra%r[ ?s olrpe?%gt;eﬁg Lﬁe
sem -t r andgoetarntl whrth@beauELqplﬁttwrﬂjﬁoeexdmpI&E setfierapspesenttmireaye Fusthermore, in
astignaptic elenent 11 for, deteciin :il ocgs error _is interposed between
he Ddam B PrespE: cas A B atELEegr 11401 SStecting d focts offof i AREtbosed Rt
1J err] %C%QQHQFﬁg&tg)én@.ﬁwI&té‘c%pl@d to a comon input term nal 0 of
a signal processing unit 12 to receive the detected signal I[err], the

si gnal processing unitThe outpithtd udf thy detstes I srack:pled rto sieqrammon ntg:uluit:gminal
frequenc nmponent s an gquenc one t he detected

i gnal 11 RPF TR EaCHe R el [ BHEREE o e BT PR Thuothernial Brocessilg uni
| corrponent:xﬁcluamg IH%QEM{\F rsé;}arﬁtﬁrg P ﬁ@ﬂﬁ;ﬁbﬁ@ édhepdhleﬁda andgeweRsea®PONENt s.
The signal processing unit furt i'ncluding means 16 for deriving an

i nf or ﬂfat i eApONgRia of die @mct@;h@géaldm trn@amd\jn fPF PEGEsHINE &@dpﬂnfém@ncyrhe

the.dat o SPERS! skEmpgns M ETOAROREE e Bieh el MEa bRl B0 2007 &

ti me-base corrector, aThekigodl protdssiag @it 1Mrmﬂxﬁmﬁmg/ﬁfehﬁsr 16 for deriving an
The 5|gnal processing unit 12 further _includes neans 13 for deriving
control sifprmatorsigniloen thediapis of dhey high) fregygnmEcqrpeneals- JisHfrmatian glrsaai) ison

the basis, PJpréslaﬁ’tatlon of the information stored on the data carrier. The means 16 comprise, for

25 example, a demodulator, a time-base corrector, an error corrector, and a D/A converter.

The signal processing unit 12 further includes means 13 for deriving
control signals FE (focus error signal) and RE (radial push-pull signal) on the basis of the
low frequency components. The focus error signal FE is received by an input of a control
circuit 14 which minimizes the focus error in a manner known per se. The radial push-pull

30 signal RE is frequency-modulated owing to the frequency-modulated track wobble. An FM
demodulator derives an address signal from the signal RE. Various methods of deriving these
control signals are known, which methods are based on the division of a photo-detector into
sections, for example, four quadrants or, for example, four sections disposed in line. In

practice, this means that a proportional number of the means M; and My; can be used.



I ow frequency conponents. The focus error signal FE is received by an input

of a controkyvo99ie76d rcuit 14 which mnimzes the focus error ﬂ(‘:’r 9P73§%§r
known per se. The radial push-pull 30 signal RE is frequency-nodulated
owi ng to the frequency-nodul ated track wobble. An FM denodul at or

derives &vwadr,dmseinithesalméavonrd simvai fprainlRone Weedtor forn@t RaEs oOEinghEEityi ng
t hese con rg{l i_iﬂgga areMk ow&, whi ch nethods are based on the

di vi si onPque@bii‘n ® eMigind; My dor the other-dgteniers arg ideayeatgheretor. our
guadrants or, for exa kO kS 0] o B
practice, this nmeans {‘T:dgfm gﬁ%%bgﬁ%hgﬁd %H%gé%‘btphdeh%%ﬁggwlelﬁj rlf1ggzhed2.

Merr] can be used.  The means M; forSseparating thdohigh €fequbisyedompidies® afdans Iew e
shown for  only one detectar for the sake of sinplicity. Preferably,

t he neandreREQIcy|CoTMonRRte of fthe detscied,dgpalirompyise @qaprcitivg elemgahi8.cal t her et o.

Froure o, rerrl and M nbad ¥y, Yof plocclish, SR8 8B 0EhooE S melle . o1
f r equenc purentpoirestt lavimga fingt ihmw termifale2fuamty fearquonenérmindl 28) eTHelRE it

i/i gp?i ?%@?éa_ ﬁ:ﬁ qgil%é‘l’ Wﬁ@%wtm%m s include a Tgﬁr ;rgﬁtns
(lrst input o o ter i s VI 0% réhsE o high Sredbhdy St
Seeond | ikt e ok 0 Conbl S o P o e ST e P Sl
capaci ti Sg EP%H%eﬁPS I fgig_roogﬁéu%élgﬁgg}wrggﬁncy GP“’%PB‘?%% rg}c €t piap cyment

f r equencyYm@Ee@BON@AtaSsechsd Et9eR thirRs. ﬁ'ﬂriﬁ W branch 48 ef‘ﬁféeseggﬂd”‘&ﬁr&ltzﬁfrﬂﬂ%dan

current mrror. An input branch 41 of t second current mrror a

out put t &7 PHmE tEmiegl @2hef the diascurteansouscri6Q eresoth rconimtdd wotheaedond ihputt he
second | BRUL 1 40 Ofttﬁé?ﬁg%l 0O of the neans Merr]. 15
OWs the

Figure 3°S _ _ Ir], Merr], and Merr] of a first enbodi ment
of thes optical reRighirer3 LiovAPRAnadanS M) M 6Ad ARANCS aMitd ehibdiniiee B g
in greater detail. In the present case, the s f'f-bi ased current mirror

of the neBWeAl mpask Write appgrataein accpidasee withitbo invgotion incgreptenidetail. In B prestma

second sepd.condues Ig;p&g 2 first ,gem conduct el enent. 20 and the
second sggrrg\e(’: %déuégf{ %%S egl erren% bre-égﬁ]ehlg\‘?%lsﬁ&ocﬁfqp&sese? g%?‘rs(‘}ﬁ’éc‘ﬁ‘ﬂﬁdﬁr gfe%ef“
and a se@0mndd 20secomhssmicomluetir reldhgent 228h8 st sefiidonBadtbr BRIed: DO LG pRsed
between the first and the second nmain electrode. It is to be noted

that senttORAFERSONEYLHLFIEment 23 pach havg arniiphcleptsodecandoamiing and a seepmylir es
: . ol ! j "
St 40k BB U SO AL I B

contr ol el ectrode,

el ect r odelectredmpdtisi toebeynotbib iy semiconductar! dienems inv iy Fighee sedieofody i
el ement scan be 3’2{’&0' ar transi stors whose gate, drain and 25 source

constit uF B ESCATE B Urapuiers uose basest polisciorhiphd emitars semstisig theonsedond
mal n ele€r&dd, tRE Birst AR Rct 8L ¥nd the second main electrode, respectively. However,

alternatively the semiconductor elements can be unipolar transistors whose gate, drain and

25 source constitute the control electrode, the first main electrode and the second main
electrode, respectively, ‘

The current Ihirror 20, 22 has a first input branch for transferring an
input current (I; 5). The first input branch connects the first input terminal 24 to a first
central terminal 26 via the main current path of the first semiconductor element 20. The

30 control electrode and the first main electrode of the first semiconductor element 20 are
interconnected. The current mirror further has a first output branch for transferring an output
current (I'y ). The first output branch connects the first central terminal 26 to the first output
terminal 28 via the main current path of the second semiconductor element 22. The control

electrode of the second semiconductor element 22 is comnected to the control electrode of the



The current m' rror 20, 22 has a first input branch for transferring an
I nput curre gélerr]) The first input branch connects the first input
t er mi nal 67661 st central termgnal 26 via the mi n FEAYIBEHR028At h
of the fi rst sem conductor el enment 20. The 30 control electrode and the

| nt or confiBCERCO M LHFERE 20T er e HER Sp0 b R fiRes e Sayis crpepisve

transfer fﬂl%ﬁﬂaﬁéb 0y slthe detecto? UOr stived thE:efmsd inputlieeminal 34 a@attwﬁrsb rcafesl
connects the first central termnal 26 to the first output term nal 28

via the teaminatdbrent path of the second semiconductor el ement 22. The
contt ol el ect 1 0dauaf L NG SEGONGo? SBRAR IS e BUEORhicAR diSin AUARE MY

to the control electro

6 5 I do%he@@dft(ﬁmﬁmt edntral efBmdal Z.G vifaditseredisals cletleans0. The break@R of
| i nes, the parasitic capacitive | npedance 10[err] of the detector 10

bet ween ifst Fesistive glement AQiim the ﬁr@t iyt braach jof glhe ewrRIK gnirror oftthe meass My,

The firs r S
Vorr] B EanaY Eadhs ShRER, o Faftl) Menft bl ol i ol iR TIAR

resi stiveogiteaeseraddalklofiherlewehamendy comportehs thiths hxgherse:@ienme cemnpommts. 30
in the first input branch of the current mrror. of the nmeans Merr]

ensures BdHEOR FRifeARCINy L FlemeRall e maans Midgluds graparptitie SaprsEARce Hipuef

| MpeaanCe ddltor 10, Th%%@é:@ﬁﬁ hirifel QORpALK ﬂ%f dre"s@t?vé a@mfe%ﬁwemém@@“e”t S
to the hlgh requency conpone s. In addition to the capacitive

el ement pRserthoasarelam foldisepari of thel melmstMﬁ fmcesint the presparcedsente refifive | of

10 the detector ans rr ther C rise the.resistive
el enent slsm%}sctweg hOithél 2 theens DL Biab g MiD beratast, Hsids e oom et far
Merr]. t Iﬁteés@mg/ F/Fnsrl% h&ds! M€ dissipatiGil. SHRAL E?%eﬂlsé‘a‘ge bot h

in the rreans |nt e nean err| separate P eal st ve el enent &
t he nmeansheMfneans] M@pnbdl\zt:e arp]oleanethn atansier étsmpy I; Fhiysatracteqeacy fiof

the thanef B CriroaCo IRy P ARG Eiskfive SR dBrrty R GgRent 20 d’Cp na”
2[ err]/ RCG] edre It aEx]U)ve v\ﬁ'ﬁﬁﬁ %f Eﬁe ﬁarhﬁﬁc E:%%eﬁﬁﬂdelo\éadnﬁ%@fcaﬁé&nfe' él&tnent 18,

resistive'element 30 and (ferr] rrlare"the capacitive val ues "of
t he par as¢speesivelypddictteanster f_gl[uémn]foaﬁw sigral deopadhe dejectes) Edimthelgeans My has a

respecti ansfe .

o meandortagi B W BB rebley e nd Rlan ol Soprd PR o haRiREed
fr equencme(lﬁ:ﬁbﬂicﬁinphﬂdﬁnmn 409rof the maﬁsaM (f@vitlPan attenultién $et@ne bnput

termnal 40 of the nmeans Merr] with an attenuation factor [err] 20

q er r3% (Eue/GpHCplerr]) For reasons of syrmetry
the second sem conduct ected
to the central term nal rf§£8%ﬁ?agsitéxggi tdr?igefcg |\§§H{ ﬁ@ﬁcu{i? é&&%néfz‘é?ﬂ{}

Si nce t heumemnairMreis chnmezed torthy chera ltemiinal I6 eig resecynd ossjxtive Rlanait 3tthe

detected signal the first and the_second senic uctor elenent 20, 22 can
be conpar at igvel y Since i€ means ﬁn need only rEangleclow frequency components of he

detected signal the first and the second semiconductor element 20, 22 can be comparatively

25 large in the case of implementation as an IC, as a result of which a satisfactory gain
matching and a satisfactory DC transmission are achieved.

In the embodiment shown in Figure 3 the current mirror of the means My
has a further output terminal 32 for supplying a further output current (I"; ). The signal
processing unit 12 further includes means Myy for coupling the means My to the means Myy.

30 The means Myy have a third output terminal 70 for receiving the further output current
((I"Lp). The means My, further have a third output terminal 72 for supplying a related
current o<I"; ¢ to the second input terminal 40 of the means Myy.

The further output terminal 32 is connected to the first central terminal 26

via a further output branch. The further output branch is formed by a main current path of a



25 large in the case of inplementation as an IC, as a result of which a
sat i sf-act oryw@adsfsss mat ching and a satisfactory DC transm $girRBodioSs
achi eved. In the éhbodi nent shown in %i gureﬁ@ 9he
current mirror of the neans Merr] has a further output term nal 32
f'or suppl Yarigr aemhitohdetooeitmunt Iiandeby a(futther repistivel BlemehyB®brranged between

VL err ]t o Seifansia &R &ath pnd S Lrof et ASmparaq, /n0wral cepiiode i cp furtber
term nal Z&ric?ﬁdﬂcﬁﬁ“eélﬁxh&ﬂ 36§ chHhdcher 1oOHE QUﬁtr&I%lEnﬁfb%lgs Pf thel fidst Fé?ﬁircl)ﬁduc?g}e
means Merr| further have a third output terimna or supplying a

rel ated elementi2and theesechrd famichbndumtdrhderaera®2d i nput termnal 40 of the
neans l\ierr]. The further output termnal 32 is

connected to the first C&rirsam Nuy sHRRRY 2 sgrrent oI5 mwhICh if PRRROTHER3) 1@ the low
branch. T t ' d AN a
FUrther scuaueicy STpBHAR ¢ BF A ed SRRy Y plodtRuhaity (AR, B0k hipfho be

a further resistive el ene
arranged betalgenhe afore-mantonediattesuatioanictpat Thusn dxddpe fdri the tproportiomdlity dctdrnal

26. A control, el ectrode the further sem ¢qQnductor, el enent 36 is
connected ¥ omtetfgw&ﬁ‘?t ?%‘Fa?glhé’étrF%QPéguGFd CRdhe F?CQPS JBnHt dermnli 45} of the meang nent

20 and thegsecond sem conductor elenment 22. 5 The
means Merr] supply a current Ccl"[err] which is proportional to the | ow
frequelty conponent | [ éihe]seodnd ¢rrraie nectoe df shgmehns Mhe ippdwiesrat thirdal i ty
I S.chosen tq he equal .to the anre- nticgr}fd,att nuat i on
r

f act ]
oot or . LS herhicoBRtRRretntt Band o it St Srdplior Bl it T8 o Havin 4, oot and 2

detected sicaalmdih@ldctroiis w&&e&raaﬁﬁélstrséin%%h\?a‘i&,cmda bORHL diEiuR S0 of
t he neans 10 The second current mrror of the neans

Merr] inépuiddselectode off the thirdsssmieanducior elemeine d2 and 412 cordrad elastrotidy of the

i d | 44, h i i.rst and d main .
ol oot rode ftHh SrtiEMuch? R B3 Bedboled’S ' ondRafer. The SR By Bdnirmgse
control5 ethachrecddhpithRaidii 4 0fcrariRRREHE bR infth @URBA: &éﬂllqu 1,%{9%)9 Rk s8dond

CO

el ectrode of the fourth sem conductor el ement 44 cted to one
anot her . ThRut Seangh ¢l agnpenis the sepend put eamingl 48 do aceronsucentrah terimintl 4604ia the

transferring | t r e second in
branch 41 conggé%ﬂs} it HGSIS{Gh%gtﬁ%d fs%x%ﬁ&{oﬁ%i%crt?# Iﬁlgllrneﬁ%ﬂt'gﬂ? sgg%qé}amggﬁtrplgd?%rmer
ternmi nal 46s wisecanteoutput bramhrfor transfetringedmowtbut dierdnb (I FEThe SRIHE bliput

el ement 42. The second current mrror further has a second out put

branch f oP 3R FORRACE 1g SsePrducpiral eaminah o (9 [ wepnd outppictesminshd? oiig figtmain
br a”“ﬁ(ﬁ"'&ﬁﬁ@ﬁtépahh@f ﬁﬁ%gf{h%ﬁagoﬁ?%&g{%& t 46 to second output termnal 47

via the main 2 current pat e fourth sem conductor el enment 44.
In the present enbodi mdntthe pres¢riembodémentahel triidosentit@mmotor 4Pment 42 is
connect ed-ct % tgﬁ ot é)gedcoﬁgrc]:grgt?a!l tgr%{hqglnfé viA{iGa Veilrgllﬁ a??r 2 e e}frar tellxrllr e 2
third resHes p angement o resistive
element 48 and a second capacitive element 50. The fourth semiconductor element 44 is
connected to the second central terminal 446 via a parallel arrangement of a fourth resistive
25 element 52 and a third capacitive element 54. The third resistive element 48 and the fourth
resistive element 52 provide accurate gain matching for low frequencies. The second
capacitive element 50 and the third capacitive element 54 constitute a short-circuit for high
frequencies, as a result of which the means My yet have a large bandwidth.
In the present embodiment the means My also include an operational
30 amplifier 56 and a bias voltage source 58. The operational amplifier 56 has an inverting first
input connected to the input 40 of the means My;. The operational amplifier 56 has a non-
inverting second input connected to a voltage output terminal 59 of the bias voltage source

58. The voltage output terminal 59 of the bias voltage source 58 is also connected to the

control electrodes of the third semiconductor element 42 and the fourth semiconductor



el ement 48 and a second capacitive elenment 50. The fourth sem conduct or
element 44 is connected to the second central termnal 446 via a

paral | el ar "h§¥ABAt of a fourth resistive 25 elenent 52 and®E/KERP/PE8?
capacitive elenent 54. The third resistive eI errent 48 and the fourth

resistive_ el enent rovi de ac a ain n w frequenci es.
The secorffme ent 44 35%85 U@il%‘?@ﬁf égh ﬁantoﬂ ?Igec{:%p%?cﬁ? 565008 SRERAY 54
constit utt&nﬁmﬁw tlh@lo;@taltﬁmil%nmifgﬂﬂ 56 constitufd Wﬂu@ﬁsho@ﬁc@cﬂ@ﬁé{%e@%e\m' ch
the nmeans Merr] ave a | arge bandw dth. In the

present @obiod fﬁ@qﬁmdc rad e figst Wpasn electpde of el third @ml@rp'éhua&or Glegengd2, as a

A nver et 6 Vi B8 SeiRlohAtiar URER IS PR SERER QML RGBS
Merr]s tqﬁgg@&hb@nal anplifier 56 has a non- i nverting second i nput

connected to a vol tage output term nal 59 of the bias voltage source
58. The vol tage out putFigeterd phawssthe greanp My wsed\ip|the gabedimene of Figuse 3| igo

Connedt ?dr%éq?gu$c§%1 In e g&éérgtc(g&‘é 6L LRdES MY, ArD ohfhicteS ™ GOREUEL Gl Rl RENt

8 el'Bi¥ahird 4drredth@irefeliatd ond inpiibrahdle forTeaRasTiap a@UhpiticueRAN ETHLGIAIO0
t he second central termnal 46. The operati onal arrpl I fier 56

const i t utisutdranchthas|a il semicprdugiar Aemomeit Wh@h conneesh theothird) igpyt tggwingh d0
e ot 16 Sho TR Shch" 0880074 08 i vhifh AFFe BRAU4R el Bk f8roRBas iy
resul whi'€ 'S Sem conductor el ement erat €s as an 1 nput branc

havi ng a ooy braich for tramﬁertrmgrme@iapme:unent The third output branch hasFa giuﬂe 4
shows the neans Merr] used in_the enbadi nent of Fig ater

detai | . |SARIRdReEERmeRale Whidheonpems thy Bid|cegiral t?aﬁsqaﬂ Jétt@dhea@ @tﬁwtd
current nLELOL79 via its HSntddtfet: rent mirror has a third input branch for
transferring an input current. e third I nput branch has a fifth
sem conduct or el errent Inthevipresbntcenseiex fisthtresstive eldmienp8@ haﬁngiarmbxsﬁﬁ: 10 to

athr central rmnal 78 via its najn curren h. . The thi current
mi rr ot ha&P5dange Rl is maﬂ&‘iﬁ8 FHVeER %c%aﬁlo%“@qnéﬁéé‘e&aﬁ&lﬁd" 15, SeaRie “"Eq}ir%l%mnt

The thi rd70MqPgk t@f@@é‘dira'i‘@&nﬁnaﬁ'?st ihd a sixthSRiFlsH0R ke 8§|h%57§{gta &Risie ch

connects the third central termnal 78 to the third output termnal 72
via its nmipadange Renis mgcd between the main current path of tha sixik spmgweductenslement

fifth resistiyv l.e resistive edance Rl is. arr ed
bet ween ?trﬁs ‘?‘RW ’Eagfg %]P&f ?@%’l ’H%a‘\sig?ﬁe otﬁa%oqm%ﬁé:ﬁgﬁ?t 15 equgl
and the tthe ﬁ@uceﬁﬁrérﬁlmﬁlﬁpmdﬁay a fBcteNRIARD1 Xitbmkeedl$! {NLIRIRTRAbeGéallRAYIBYY a
resistive ngedance i's arranged between the main current .path o

f

t he s?—Qt tthe éhf?l@fb u@tr@msteveeﬂ@msnts 30 ang a3 &ingthe surnent parrer af thel m@@wﬂnain et

Thus, he yal e i nput
curr ent n%?? ip eé/fl g‘i/ fpe? %fr 8’%1%“%9@:“&5 i e\}exf1 ot 74h|gnsd s‘hgcst"%)dr;| can be
realized damzaﬁductthleeleﬂmc% edn boeouted ireatly @l mmmfrr@ tekhiA41d7838 in the

current mrror of the neans err]. In that case, the_nmin current
path of the fifth seniGigRERUZE W%F%Pf’é‘?ﬁlat?‘l? ygrsiontRt the Jreqms Myy. Parts therein

which correspond to those in Figure 3 have corresponding reference numerals increased by

25 100. In Figure 5 the non-inverting input of the operational amplifier 156 is connected to the

second input terminal 140 of the means Mpy;. The inverting input of the operational amplifier
156 is connected to the voltage output terminal 159 of the bias voltage source 158. The

output of the operational amplifier 156 is connected to the control electrodes of the
semiconductor elements 142 and 144.

30 The use of an operational amplifier in the means My, as shown in Figure
3 and Figure 5, enables a comparatively large bandwidth to be obtained for the means My
For simple uses in which the high frequency components have only a comparatively small
bandwidth a version of the means .Mm is conceivable which does not employ an operational

amplifier. In that case the control electrode of the third semiconductor element is connected



sem conductor el enent 76 can be coupled directly to the third term nal 78.
Figure 5 sh%ﬁg%&.@éternati ve version of the nmeans Merr]. Paggikbosakn
whi ch correspond to those in Figure 3 hav@® correspondi ng reference numeral s
increased by 25 100. In Figure 5 the non-inverting input of the

operati oqglth@m%lu{ bt ele F],éﬁlsimup_onnect ed to the second i nput term nal
140 of the nmeans Merr]. The inverting input of the operatiaonal anpljifier

156 i s connected to thEiguet 6aews@nmlicraasive visEvion ghthsrmeans My aad Mt
158. The. . t put h [agi | i fd J ted
Cothe cantreth whickorSiadd e el FRELE 08 coR PRiohling referthck pfaflaaR T o

30 increased by 200. In FibfreUs eedfnedis Mpesles imale anpperiticnl amplifier 28%and a
Merr], as shown’in Figureée 3 and Flﬁgure 5, enables_a cor‘g)ar atively
| ar ge” harides voltage sonesed3BaiQrecnfiithe ps fb Hiesongrasianp! amplifiern=235, dp {his Cagrs the

in which the .high frequen : '
bandw dt HSeRdE SRl SreEREeE STRRNARL it fecBing 0P akOEREKA UG Blerhent
enpl oy amppeamatioatiaverting otistihpiit ¢fr the lopetariahalcassifidre 36ds comecddeot 1 valeagef

the third sem conductor elenent is connected . .

9 t coutpiet termigal 334 ohthenkan ¥olkges soprce 233. The output of the operatiogal g’)ﬂ}p@ﬁgr
shows an er i versi ; r d M & hainPakdtfode. of th
therein \/\%ﬁ:ﬁ c@ﬁbfreég?)(?ﬁgﬁfgﬂ? ﬁghselé%feﬁﬁgla%arle Ek%%/eg&cgr'respoﬁléll ng refe’ePencee
nunmer abs first sémicbedntst dymef220.n Figure 6 the neans Merr] also include an

operational anplifier 235 and a 5 bjas voltage sour.ce 233. of the .
inputs of the oper ati of&F PARSAT FICBRS %3?01?’93 @paciixe finent %gﬁ.{}éﬁﬁeﬂ&we

| nput, i Selgﬁgétg?fge(inttﬂe RSedtl dast, fBIr ﬂ?ﬁi\%%léﬁ@ﬁ %71“9 ﬁ%aﬁ%é@%sﬁ@@h RO EaiRh
el ement .""The noh-1nverting other input of the opérational anplifier
235 i s coimpacicenidab 280 ol the first inpuueiminalt 224nohthle B&hsd¥yt he bi as vol t age
source 233. The output _of the operational anmplifier . .235 is.coupled to
one of the other elect rIB&e‘@,naPhgfmesmEa&?eMﬂﬂg“ & ST ﬁlél?lﬁn@l t@ctp?to%’@}”nolp t he
10 fijsst ppGM §O irmARA 234 of the bias volt 233 iJ BénriRERa D kth
means 1%/[ erF ﬁ]i ﬁb?ﬁ'@lﬁgg%ﬁﬁci tive el eomen‘t3 5als8voar?ée go?gesi st ilile ©
el ement 2i@erting inpet qf the aperatianal, amplifiera3Ssandvibe direnmain gecrdade ofrtbefiged

gfe t }[Nﬁg : n;gq%i%ﬁ%ﬁr_elemerin%%t is tc%xrllrlrécrt]é‘c‘f tozgxg n%rﬁ?xﬂ{ltg%{}fg :1{1 3 t ‘l‘ﬁ? lé{nﬁftgcﬁ :;gcgcﬁl?desz gf‘

Merr], i thedeffidtiRicdt Bldndnty23® 20aindSIBBMA this Vdriantattiéchnbeted B theobitp@eof
output termnal 234 of the bias voltage source 233 is connected to the

i nver t i ngthergneratisnak srapliper at i onal anplifier 235 and the first main

el ectrode of the first sem conductor el ement 220 is connected to the
non-inverting input. The control el ectrodes of t he sem conduct or

el enents 220, 222 and 236 in this variant are connected to the output of
the operational anplifier.



10 CLAI Ms: 1. : An optical read/wite
appar at us fg{; 559&%&19 fromand/or witing onto an opti cal Cqﬁhgp& | er
(1), which apparat us conprises 10 a radi ati on TSOUPCE ?%%
generating a radiation beam an optical system (7, 8,
11) for r&rcjfumg. the radiation beamto a radiation- 5

e

sensitive tector (10) via the data carrier (1), whi ch detector has an
out put termnal (10[err]) for det ected signal
(I[err]), a signal processi ngﬂﬂmm a common

i nput termnal (0) coupled to the 0 C naI

(10[err]) of the detector (10) to receive the detected S|gnal (I[err]),
the signal processing-unit (12) conprising: 10 - means Merr]
for separating high frequency corrponents and | ow frequency

components fromthe de CAR S giaé)reacwwnte a parat!xg for $2ARA gr:ﬁ)grgﬁfcgﬁi%%ﬁ%{g' ofifo an

el enent
processi rlq;tfbﬁreddtemleﬁqneww%samném prides ch neans Merr]

i ncl ude current mrror ; having a first i ngut termnal (24) and
havi ng a -15 a rad1at10n sonfoed6 Brrtgm@ratleg mr,q@gpnnxz famit he first input
termnal (24) bein : 1 nal
(g el (26) el g GRALE (L1 . 1) 13 i e, TR, PRk

conpongnt s, whi ch sensiise Meweetot (10) via the data carrier (1)haxxechadaecxonﬂas| ﬂpdﬁtput
termnal (40) and a second output termnal (47)
second input ter i WERnekhHh0) SorcBipplyire ﬁ(ﬁle{eﬁ‘@d@kﬁﬁ‘ﬁbﬂm)nput termi naI (0) via

EEE rzrgans Merr] £ gﬁi‘@@%&%%ﬁﬁ?f&“ﬁ%ﬂ%@‘ 1c %ﬂ{éﬁ‘tﬁg I“nc Elgdw%e

bias current sourceutp@Ormindl @0gpodthd dutgor@ntlOnio feoeive 42: detdgted signaindiiyp,
branch (41) of the second current mrrqr, and a current output term nal
(62) of the bias cticrsighel grseeme B (189 CAmPIISiNghei ng connected to the

appar s’ as of ai oV oAty Mt frtquesdy comporkats and oy frequepcy A1
mrror (220, 222) coimpdrentsgeos tll,n{ detedted mighaldépancomueising o capaciivg! eléman
(235), a bias vol t?l%?

- means My; for processing the low frequency components, which means My,

include a current mirror (20, 22) having a first input terminal (24) and having a
15 first output terminal (28), the first input terminal (24) being coupled to the
| common input terminal (0);

- means My for processing the high frequency components, which means My
have a second input terminal (40) and a second output terminal (47), which
second input terminal (40) is coui)led to the common input terminal (0) via the

_ 20 capacitive element (18);

characterized in that the means Myy; for processing the high frequency components include a

bias current source (60) and a second current mirror (42, 44), an input branch (41) of the

second current mirror and a current output terminal (62) of the bias current source (60) both

being connected to the second input terminal of the means M.

25

2. An apparatus as claimed in Claim 1, characterized in that the current

mirror (220, 222) of the means My, include an operational amplifier (235), a bias voltage

source (233), and a first and a second semiconductor element (220 and 222, respectively),

which operational amplifier (235) has an inverting input, a non-inverting input and an output,



'sour ce (233), and a first and a second sem conductor el enent 220 and 222,

respect i vel Y3 o9/46766 Whi ch operational anplifier (235)”%%“2@ B {1

i nput, a non-inverting input and an out put} 15 : *

‘el emrents (220, 222) each conprise main el ectrodes, which define a mai n
current pghieh semitoadenot Elemeslsq2R0,021X2) catie compiiseomatd eletirodis, ofhidihéefider st

sem conduct or el emrent (220). and the control el ectrode of the secaond

sem condUBRiBreugTeghBat, apd 2\copaphglectrodes ShieRRtE) eigsiigde ohkls Fsst sexprondigtpent
f
10 Ol tken 1305 B dbpSOBLLRIIS Auklsbalnd ARyl Al B20) bing,

| nput conhedted tabnd 2ather cheacirrem tmiewrtofahe breans Myl c@Bfi}ingiaafitshénpumi n
current path of the first sem conduct gr elenment (220), the first main

el ect rddebrarch fa ww%efr%#ndmméfrsm Yk First input hroned Cosmen§ the SEEJERY t o
the first
e f1rstelBfl (1Al & Brof GAfth ot éﬁi@r\ﬁﬁ‘tthen?nﬁ{rpéu&éﬂttpﬁ% £ fhe GGQMPI | 55

a first outpu or trans errin out put current
out put  brseadtoniiictor elenesnt $£220)ptife fist maém tleetrodecofribeairs( &hironductdreelément

tput t th fh of the, d
cery condd2aBr beipcapeciesoio)he (e BB SR 224 P R R TER BYTRR W Fone
of its | ncEHfﬁp?xs‘é%’%SS)f Slgtﬁgpbﬂnéﬁ’%ra@ﬁlsﬁlﬁ tanto%"tﬁﬂt%he%l G icﬁfﬁrEth&l tabﬁ'an

vol t age sourc oper ati onaf anplifier aving 1ts ot
i nput 1@ oncoameetsl theofitsh eeritral sermmmph(226p to thediersbbuipheterminal {228 tvis e m:annlmntam

| 220 d [ | | ] h | d
T5°one GFACh NG U ePIG OB RSO FIeRAE: @75 e BherBRA) ORI (A B o e
3. of its mg%xts coffle@RPE é‘tv‘dﬁa?eﬁ e&?reans idaD (4o e bﬁ?%ﬁﬁ%@édﬁ@@( 3’3) the

that the curre mrror of Merr] conprises a first
second seopergimat awpliftre@30) hédog dndtid, input connesed ot theefisg) maihelebtrode of the

d J h f
mai - cur rBI SERERACUI SEB6 RaP-aRBArT SHEAIpH BuNes Bogredts GHERRupRd ©
first 15endgostihe tottier electrdde@BE Me £irdP Jerait@nddeeorcahem! (220gct rode of the

second sem conductor el enment (22) being connected to one anot her,
which current mrror conprises a first input branch for transferrl ng

' ,  Whi h f
Cormnal 124) to A bRy bah L A" SuhrdsiGinel o8 1B bprent
path of timérréd oftheanedns dviguohprised 8 Rt ard2)3ecoBd semivontiucor él@ﬁienﬁ(ZU &id 22,

further conprises a first output branch for transferring an out
current, THRPEHVELW).swhishissmicondusien eleBishisciash CABIDFSe sraig émraﬂe% éffh#fh gefiges)

to th 0f | b3in Qi ath and 28 60?1}1‘??%1&&&%&6 \ﬂx@ c&t&?olr@é&ro 'ércfﬁgé fﬂﬁts‘ggﬁéoﬂdgt&or

second sem conduct él enmen sem conduct or
(20) and elhmeme(dﬁhdnd;drﬂ commbll ¢lestroéd eﬁﬂm se@dﬂ) sdmpicogduntrmeletnent 2@) being t he

first _cen(t:ral t rén ne %ﬁ l) a first r()eISéO%ers%S%I rr;tegg u{ %Oincﬁ"}d a second

s st | vecatered i 96 apabet. Wil Su iRy comp p
transferring an input current, which first input branch connects the first input terminal (24) to
a first central terminal (26) via the main current path of the first semiconductor element (20},

25  which current mirror further comprises a first output branch for transferring an output

current, which first output branch connects the first central terminal (26) to the first output
terminal (28) via the main current path of the second semiconductor eIemeht (22), the first
semiconductor element (20) and the sécond semiconductor element (22) being connected to
the first central terminal (26) via a first resistive element (30) and a second resistive element

30 (31), respectively.

4. An apparatus as claimed in Claim 1, 2 or 3, ‘characterized in that the
current mirror of the means My; has a further output terminal (32) for supplying a further .

output current (I"; ) and the signal processing unit (12) further comprises means My for



4. An apparatus as clainmed in daiml, 2 3, 1
charact eri zeg, t the current mirror of thj JEM Eis a -
further out S‘g?g?/grr;&gnal (32) for supplyinga furthe @Eﬁ’l |s r 8%
(I"[err]) and the signal processing unit (12) further conprises means
Merr] fQbupling th s My to th My, which i ird jnput tefmi
coupling toﬁg mrrgear?smﬁ/[anerr ! too %r%eapr%ar{g’ I\Vy[tlacrrx]n?anv%hbld%c?r%lgﬁge %‘Fdr 1np(1:15rrpr|nsatla
a third i(@@ufortrecaivinglthe further 2@put errrentc@l pi) rapd tahthirbunitre nerenibglufor Supleing
(I"[err]) d a thi.rd qutput Lnal _for supplyin , to_the second
nput ¢ erhaFepHs R e R Ok mras Ny ReHI STk Lt MHch rEREso

rel ated tsgid furthef 8iiguf bidr&@r output current. 5 5.

apparatus as clainmed in Claim4, characterized in that the nmeans Merr]
take the formof a third current mirror, which has a third input branch for
transferrd ng an Il pput_current .. whi.ch third i npput hranch has a fif

seni conduc¢t or el ement {l%ﬁpp&j{ait%snés claumed i léltrg%t ﬁggttaﬁtle’ﬂaeaqnﬁlp@f’t rrﬂ?*\’i‘éltf‘?l}/
(70) of tehice Meaosm e third! €urfent bhiErdr CRRichaHas bethih Nabut bFSichVioR tﬂahs?feﬂrfh I N
current path, which third output branch has a sixth sem conductor e Enent
(76) whi dpput curregh rinkich shird dnpu ibranch dias eafifth semicapductaralerpentt(fé) whichd

tput t ) 7, ' | | th.,. 6. . ..
A mpar SPLRGA tefiird thut ERRHBL 1705 8E B ineans WP Ryt crmtal dermingd CBLsiads
15 cl0 r endinrurrent path, wirichmdrdsouvprbrinchoiasrd sigsh @ulifinddc®e 'éieﬁféﬁfi(’%)%hich
A :

el ement (42) and a_ fqQurth .sem conduct or el ement (44), whi _
seni cond OB HeBHE Cepahtepmingt (53 ikt thardeeutpegderninal (72) wini shmair cureens
mai n currp%{ﬁ_ path, and a control electrode, the control electrode of the

An

third sem conductor elenment (42) and the control el ectrode of the
fourth sem conductor el enent (44) being connected to one anot her,
whi ch second current m.rror conprise second input 20 branch (41) for

.S ! :
transferfng an input COrIPEATANSA gﬁn@dﬁr{aaﬁﬁlﬂr brdarasterizey v Hinh e secomb
secongs | Rieent RiAFbN 8L ARk j &3 aLERL ' '
curr en'; pat hnof 1t he t %\Ilss%l? E%@g%éﬁf?%idﬁgpgﬁge%g@gf&%@%&ﬁ aé@%oféghﬂ
current riemicondectpr higmend (pt)i swdhichasesdcandgictor elememtspesich woampeite hixin electrodes,

1 f j ~ 0OUt 1. 1 whi ch 1 b 1 th

oo oot Rl eh Btk iR bam "ad BB SR, e XarHal lentmateyatithe Aira

mai n cur rsemicopdbdtoptleRfent (47 dnaUhé BoesT SQASUS tof &h@fcﬁ%@enﬁ&ﬁﬁlucﬁapﬁle}xﬁh{ d
r

sem conductor el ement (42) of the second current mrro el ng
connect ed#tlobaing camnssind tocmeranothes, yhichl secarsl) currept aniprar abipkises a sevgedrimput

of 3 3011 Tfladcf (a3 teralsPOPRIR ot SERRA YRR D450 G5 DR 21
second input terminal (40) to a second central terminal (46) via the main current path of the
third semiconductor element (42), which second current mirror further comprises a second
output branch for transferring an output current, which second output branch connects the
second central terminal (46) to the second output terminal (47) via the main cufrent path of

25 the fourth semiconductor element (44), the third semiconductor element (42) of the second
current mirror being connected to the second central terminal (46) via a parallel arrangement
of a third resistive element (48) and a second capacitive element (50), and the fourth
semiconductor element (44) being connected to the second central terminal {46) via a parallel
arrangement of a fourth resistive element (52) and a third capacitive element (54).
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7. A signal processing unit (12) having a common input terminal (0) for
receiving a signal (I;n), the signal processing unit (12) comprising:

- means M; for separating high frequency components and low frequency

components from the signal (Iyy), comprising a capacitive element (18);



Seni conduct or el enent (44) being connected to the secon(i

(46) via a abhek arrangenent of a fourth t %%Emt erm naland
a third capg’gdljt |/v(§ 6eI ement (54). 30 \ﬁimﬁw 9{0528))

processing unit (12) having a conmon |nput t er m nal (0) for recei ving

a signal -(1[err]) mddne Mj @ roﬁd‘s@mg&ﬁe Rev Yrdqhedcy2dorssutihisS which means M
means Merr] for separating high frequency conponent's and | ow frequenty

conponent s -f r om t Heclaggm guTent BirFqr) (20c dAphavinga fisiciapuicierming] 49 mpdthaying)z

é grrﬁonent S, which ﬁr%ta%%%n%ﬁr (Zh) ftﬂé fite ﬁﬁ &tseegglr?tgr gldlé%wnf%g[ﬁeoﬁlgﬁ’? tﬁiﬂr“? or

(20, 22) havi Ng a cbinnsdn inppuderthizan{0)al (24) and having a
first output terminal (28), the first input termnal (24) being coupled to
the 5 - meang I Prsgesing-fhei Hah fiegpencyscomponents, which meanaid;y

err] for proces i [
hMave !a secogd i npuqftaoggrsg‘l@or?gl ﬁﬁ%ﬁﬁ%ﬁ?@%econg&%}g altm}g@etgégqlﬁg?@@f%ﬁl%l ch
second i nput ter msaajnd(mﬁl)t tesniaalu@0p s dou udmetocmmmmmpmput RERINAR(0)(H md a
t he acitive el ement (18); characterized in that the

means Merr] for ;‘}FB‘E’%% ‘ﬂﬁmf’ Hell 'gh frequency corrponents i nclude a 10 :
bi as cur C

branch (E%Ecg?ﬂﬁ?eﬁ tilQlot)shgcon uIF(r:fgﬂ r(Sr\ntléégr ﬁchte (lé&l)(t ég}ﬁ B %Ft tnécﬁ“éen%ll
(62) 16f blae cbirest smmee(&O)analmcsecc(xﬁOc)urmt lmirror (ms,utrg a@mm;mmchqum mecond
input termn Icgl('r4ot) of the neans I\‘/’rlﬂ A si gnal
processi Ag° Hﬁ S0t IZe AR ¢ QUIEETY; qRtput t‘F‘Eﬁ“Pﬂe(I&): Rhhechiay Fymentsourcs (60 bathd

| n the chahachRRddI BB'steckl APurdbAbiFRI4D of e ARGy L e G aims 1'up to

an including

8. A signal processing unit as claimed in Claim 7, further characterized as

15 defined in the characterizing part of as claimed in any one of the Claims 1 up to an including
6.



