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be ‘necessary. SI m I arI y. the spect raI anal ysis information supplied to



- advant ageous if A-D converter 72 uses delta-sigma nodulation. - 5
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scheme fa¥pfacioryyesylly aB iRed BRMer si on for converters 26, 44, 72 and 76 it is
desirable to choose one that allows a low bit rate for the 20 transm ssion
of _step-size_information. Preferably, such bit rate is small conpared to
the BPt rateleaky: AB&eArasrsn20f audio data. Thé A-D or D-A conversion
performed in converters 26, 72 and 44, 76 can bet 3®_of many schenes,
i ncluding PCM delta nodul ation or delta-sigm nmodul%tion. Wile a PCM
systemrequires a low bit rate, expensive converters nmust be used so that
it iggundesirable to use PCMin the converterfs. Pelta-$¥gnma nodul ation
requires a S@T‘:ﬁ’t‘haé- higgheg: i dy I the ¢rder—ei=5{to 10 kbit/sec) 25
t han PCM but "I t© Gan Ib'epg'l ?p’[?n%rnt%%&s?%ly and at | ow cpst. Furthernore, the
bit rate required for delta- sigma nodul atio }s"'s??hl | ow conpared with
the bit rate for the transm ssion of audio data (on t order of 200 to 300
kbit/ssec). Therefore, delta-sigma nodulation ig used in the preferred
enbodi ment diW%‘F%.ZQ description of dept8¥Ei 5¥ra modul ati on can be
found in Del tgsI¥phil@ddsdeyst ens, Pentech Press Limted, London, 1975 by
Raynmond Steele. 30 Fig. 5is a block diagramfor a decoder system
illustrating the preferred enbodi nent of the invention; the characteristics
of m#t of thexponentiatdockk6are defined for fheeXpsk&min Fig. 5. The
systemis parg}] .tabl e for consuner usé. The adaptive delta
denodul at or o¢é§agu%?%$%e§%%ée? 42 conprises a pul se hei ght nodul ator 202 and
a, leaky integrator 204. Pul se height nodul ator 202 multipligs the step-size
cont r49| signal Vss by + 1 or -1 in accordance}l vk t he+awedi p-data bit
stream and supplies the r;sult to %he %5 | ehky i Ategrat@r| 204. The |eak
time constantsfrh@“b‘é BaRd denePeNdsSdSs7hi | | i sEconds whi ch cprresponds to a
cut-of f frequency of approxi mtely 300 Hz. ThElirsmqing-sﬂ‘ iptegrates the
resulting signal to produce an anal og audi o skgnal = At fré3 enci es bel ow

‘the fgequency corresponding to the leak tine constant, the systemis
strictly not delta but delta-sigma nodul ation. REn reference to Fig. 2A, the
adaptive del tf‘%??g“bé&%ﬂggsaﬁsﬁﬁb”d udes a | eakyd-ntegrator (not shown)
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with 40 a cut freque i

is about the_sane as the one in the
decoder. The step-size derivation neans 18 may.lﬁé'rg sl ope detector which
respoads to the pre-processed i nput audi o signal by deriving a control
signal indicative of the slopes of the signal conponents of the audio input
wi th fr&daibaeqmploxBYOREYt he cut - of f frequency and the anplitudes of the

si gnal demp®h@ifisecondst h fr equenci es bel ow the cut-off frequency. In the

pr ef er r d¢ sMiRBlgispthat the yarjableirgongy gfdheyliding ngﬂg{“ﬁ{'a PRSI SHitted by

del t & si gn godul ation and 45 in the formof the logarithmof the required
st ep- si Je=dfez §p’e.°°’f‘?‘n@‘ sl ope data are therefore decoded in the slope
decoder T2Q__5 't%ycr §%§u%ge through a | ow pass filter 206 (corresponding to D-A
convertef 42 Sh andwidth Iimtation 46 of Fig. 2B), which determ nes the
bandw dt h (and hence the rise-tine) and ripple of the slope voltage. In the
preferred embodi ment, a 3-pole low pa%s filter is enpl oyed which causes the
step- size control signal Vss to have a rise tine of about 10 m I li seconds
corresponding to a bandw dth of about so 50 Hz. The slope voltage is then
applied to an exponentiator 208 or anti-log. circuit, which may be, for

o,



‘8 'EP 0138 548 Bl The transmi ssion of slope information in |logarithmform
reduces the dynam c range conveyed in the slope data bit-stream from about
50 dB to about 19 dB, and spreﬁ’ 0 13f548Bct of bit errors nore unifornmy
across the dynarric range. Since Vss is confined by the | ow pass filter 206
to a band BoRlongPout 50 Hz, bit errors lead to slow random anplitude
nodul a? ic sOut put audi o. The audi bl e disturbance produced 5 by
errorsT ngs gsdata bit-stream may be negligible. It has been observed
t hat upcgr,mzcte b|t error rates of up to 1 in 100 or so produce nearly
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only a&l n? PERiPpeYmisiiN BaRe ol uf brogdsedt #Se btv&lf fmelrlé oSaittd @B MiYsuc1 9. 6
IS a SEdIGPB brdhgdnents of the FLAGIEREBLS Be Withigtha sddBS & this Rvdntigal ement at i on of the
syst em Ofnsteadlof ubing ASing?é)3-pAdieRinitid stop@ andOspedtilf detdders 205, L6 isRssHEO Ak S
Ci r @ali & twoSpoRNRbrOKSIead ifndni dddifishbiNsingBapolsl fltér i Used db fiHBAIhA GiitPutiof &xipbribntiators 208,
216. Thus the filtering can be split into two steps: one before the exponentiation and the other one after.
Any arrangement of filters may be used as long as the filter for filtering the slope or spectrum data before
the exponentiation restricts the ripple in the filter output to a few percent of its mean value.
This invention together with the invention of the companion application referenced above reduce the
s0 transmission bit rate of the audio bit-siream to that comparable with or somewhat less than the bit rate
required for a companded PCM system with comparable performance. The transmission bit rates for the
encoder-decoder system of this invention may be in the region of 200 or 300 kbit per second. The
transmission of spectral and step-size information may require about 10 or 20 kbit per second and does not
add significantly to the total transmission bit rate required for the encoder-decoder system of this invention.
s5 The encoder-decoder system of Figs. 2A and 2B, however, retains the advantages of delta modulation
systems. The invention reduces and in many applications eliminates disturbing effects of bit errors. It and
its components have high tolerance of errors. The receiving equipment (decoder) is inexpensive. The
system is efficient in usage of channel capacity so that more excess capacity will exist for flexibility to add
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in parallel with a further path 78b with variable characteristics. The

vari abl e characteristics of the further path are controlled by the .

resi stance of a variable resistanER0238548Bilch in turn is controlled by the
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output té& af“T%\ﬁPdﬁeFQ?@'Ht"géﬁa"in%c'ﬁ@an ‘Q/%Icﬂﬁ'a"tq'ﬁ?%'"|“?ﬂ/3‘ﬁﬁ°6‘ﬁ'z? itgait f18)Is distope ¢ he
|nv§nt|on deterie conpani on application referenced above reduce t he 50

transni ssi o b|t rate of the tr amto t co ara
soruihe b S A R R i
conpar abl e 4R ransm ss rate or t e enc ecoder

syst em of ttﬁr S |nvent|on may be in the regr on of 200 or 300 kbit per

second. §head ERABRMaSHkdMY Bfany RPELIM3!1 RN & ehaladibrisbd b a REdnAhnkBY 1o GGHAl T €

about 0 Orcopfdrtistibd) 10 bnverBhPiEl el SRR td OB .adgle $iE hibrrafdtbittrdamh duitsbid fof 2l
transm ssi Qrndhhitsighat € required for the encogl ecoder systemof this

I nvention. 55 The encoder-decoder system of Figs. 2A and 2B, however,
retai ns theanaehcodor ageedingf to daint 8, cRacholefsed G thaty thé &RSE conVérdr 22y BMespdRsivecd UKL S
and i n nmanycostmblsignahtin eraibg dbrimmand dyes digitat touaraiop gromitar (I 00) dériving tthecdnaby Sontlot
and i & corsignadnmghdsteresideiigérmbtivh bit-sreem. of errors. The recei vi ng equi pnent
(decoder) is inexpensive. The systemis efficient in usage of channel
capaci t y15dAn engedengncerding tocsiaim @:on 4Q; ichayacigrised i hptcthe digital stop=sidelinformptjontbis-stiebed 10
EP 0 138 548presentsgapr-lingardynctianphihe ser-gige- mor e bandwi dth will be available to
ot her signals such as video srgnal s. The transm ssion equi @rrent .(encoder)

does bt e‘}j'Lﬂ"F‘?ge’smF'aq '°é’lat"e F'@FF%F“F'&{G?W@ neprlinegifunclien is A EWIDI enen-
t | t to t th t
(2051 SRE SR S R AR ek R WS BB 20 e

del t a- modul ati on, but to other adaptive A-D and D-A codi ng systens, such as
del ta-si gma nodulation, doubl e integration delta-nodul ati on, and PCM
systens with variable reference voltadds. Wile the invention has been
described for the processing and transnmi ssion of audio signals, it will be
understood that it may be used for the processing and transm ssion of other
srgnals as mell 10 Clarns 1 An encoder for convertrng an analog I nput

. o -, o . o -



- contii nuously vari abl e conversion step size, and a first converter (22) for
converting the anal og input 15 nal to.a digital signal, the

converter being responsive to tIfé’Q: $9iBLi gnal so that the digital signal
will be generated in accordance with the variabl e step-size, charact erised

by COMPENGALA A i@? oo, 6 s.gnvgnr a% b?o athsrws o35k U gﬁar qps ol
si gnal ﬁamego S el Qja & hoP Rl oEHe .r& Ahénli ¢
(20) to OtalyHigh d e ana og |nput s gna be ore |t reaches
the ) It will b éﬂba%ntci@myésrs‘('ﬁéd n‘ a\g)art traPihé prindidle€ B&RALRE héreinh AfetipPidatidndtby M 1,
char act @r idafie idBitelhdulation St A6 lofnY adptiB D lahd! DR ERiNg L) Serfid, ROchSAsZ Goith-Sigia ' €d
f ar_ m ningaUBtisH, atbleZrtdeatiel deRb-mbduldibi; add FGM sye@mY Rt Rifial rtsronch volfige2ncoder
accor di ng wile He aivehtidn Ads bden 64¥0MLRE fd? tieTRdtedsifg laftiranbiiSsichQUR Yeiid Sgnals Wil b& an
adapt i vendereilobdithat® may be ibediLibratieqprocessing/ARd RARENiEHIn o ohé Isighdidastvllcl ai m 3,
characterised in that the adaptive delta nodul ator (22) includes a |eaky

I ntegsaClmsM th a cut-off frequency. 30 5. An encoder according to claim
4, characterised in that the cut-off frequency is about 300 Hz. 6. An
encoder 1.-adwanehdaigfor eonvarting an 4naing iput signal ta @tdinitel Sigrali QIMPiising a dtap-size ejscull i(18:
circuit (¥@)defivingefrom tbgenmt'@etwnaimmm @lerdl vihsa reptictedchapdwidth aridgngigativeoban t he
sl opes of opHiguayply yarjable aRySision stop-sipe. 3R afirsh coryerten (A2} fos coperfinaihe Analagdppyénci es
abové® t he Signgl -1 digty! é'ﬁﬁ?éﬁ °5Y?H°’f9°5‘ﬁ1’?sﬁ%"s tf‘? ER!‘E@ signal sp ghat th gﬁt&!“" signal
conponent Mibpe gaqgrated in a°°°’ b'% \‘Rﬁ‘?’?‘f“’l"‘?e éﬂ?)P@é Hsithe
cut-of f fr8 BPé'ﬁ% f°’ 7he A éES[ ai% I??f "E‘ h a:d
char acterrf B"sl"ﬂ ¥°'E°H’Ie RS ‘1”E°ea 'I“? ? 8y qgé"pétt %?"8 St gzt e 41

iF converte
encoder acc d| ng to any of cl ai m; 1 to 7, characterised in that the

step *Size i I | r
L r e g (bl o ﬁ%}; m,;, fﬁ;ﬁt;%ﬁit (;";‘2,“ ot Shalhiis g Shbeil

. An enco r accor |ng o any of clai m; further characterised by a
second gnainQfcddr ShcBrihdgtho éaim 1 or Q%xre&sresd é\aﬁ& tlfeoéom%ﬂ&Véé)tl& 86 alidpiveCdend r Ol
Si gnaé i NtnRodadated. gi t al step-size information bit-streamsuitable for .
transm ssion. 10. An encoder according to claim9, characterised in that
the fir&t Aaosvait socording Yo ¢laimI3E ShPde®lissd it that the atapiier dblita Fiogwiadr (22) itidésog f orm
and by a deaky inapratoowithraadutalf fequeney.t er (100) deriving the anal og control 50
signal fromthe step-size information bit-stream 11. An encoder -according
t o clai #n RAnencolidr,aceoidingde tleimi 4 ewractarisedh int that the cattoffifieguencytiegbouti 38@ He.nf or mat i on
bit-streamrepresents a non-linear function of the step-size. 55 12. An
encoder 8-ad¥weneadergcearding ta ciaimi4 or Se pharaglerised incteay thestepisige citcyib(18lgm 2 siopadgtector
functi on iwhich derivps the pprirol signal rgm A SloaRs: of dha-signal GegPengni o thgnanajog input signal
char act er "B fequandies gbove e quboff ¥qauensy and from the, Amplitudesof “?qiﬂ&?'@%%‘?“fs of the=p
0138°548 B_"La??dﬂﬂ”t ?'Qiﬁh"l"thé'ﬁ%tﬁﬁ‘é?ssbem’ MRSt IeqfYdt h wil | be available to

doos. nof- PR lecPt plinep S v B 5 PaghiAL R HellbeGPe dBAF oy Raken

tary srgna processr ng. It will be apparent to those skilled in the art

that 4 hg l%t | oAk R Sordhig6 ahyP Q:rafﬁ?srﬁb'? é?rEuPa 9& in l@a}:}{hge 2Lz 081cH (58) u‘icﬂ:d@sdé'ipt ! Ve

del ta- mod ﬁ'fwtdﬁﬂ Ilml Hén Erﬂ:uiPt( oo t\{@ 'sBHal Fth eeFS§tnct§dJC
del t a- si griggndWRehu! at 1 on, doub erntegratron deta rmdu ation,

systens with vari abl e reference vol tages. Wiile the invention has been
descri bgd Ahsncddie adebrahg 36 ariyJof Mg 1 3018, Murdiel Eraradlerisdt by G Sdc6liddngiog td digital |  be
undewsst 00@orverdr (36§ foreyivdaihg rda@ntfoDsigrial ifto @ aRRR SBH-Sige iRtdAnaticratsbS sutibldfor Ot her
signal s agsranslission.10 Clains 1. An encoder for converting an anal og input
signal to a digital signal, conprising a step-size circuit (18) for

deri vi ntf. Ahrencadshaccerdiag @gclalmtﬂ,rtchmc@,ensdd in dhat thet firs |comveidan 422) e tebpoasivectotthe ct ed
bandwi dt h cenid! $ignai zanaleg=formh apd by atdigitel do ahajogyveonyestly @0Q} giakMingShepanalop espntrsl ze,
and & fi r signd fsery herstep-sigg iplormatien itslreast-t i ng t he anal og i nput is signal to
a digital signal, the converter bein esponsive to the control signal so
that “t hE- Vi gPeods 2esauing 1o G 9 g0 CRRErRISRY TR e gl tBRiZa NPT MSIFR b |
st ep- si ze "PETHIS R PaFipeas fyngsign of $i2Pi on nmeans to corrpensate for the slow

comp P o1 el a5 3iodk i DGy serRnt p BhUkL Fr Bt ke Byt Hie. anal og

I nput s_iag rlﬂlenégsgr%c%rdmtg tc; 8%*]? erQ&errseJ |§ Ehaﬁﬂgr\(o% rLe%F qu&gQ is the square-root.
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20 2: An encoder according to Claim1, characterised in that the control
signal indicates the step-size required for nininmumquantizing error in the
first converter (22). 3. An en&SRIBR8Bing to Aaim1 or 2,
characterised in that the converter (22) is an adaptive delta 25

nmodul at pr, acconding. Lo ' - cterd sed 1 n that the
ndapt | 16 A aTeogb heBRE b3 Milaadfhbfn lsPphobantip Indh e Bk | 10 1!

f €qUEREYan ahfloded scollBing I AKYEEr AAOBD 18] draGhibdIn ot RALRGICASE t bl N
the cut - Qhfverdr P8}'6 A G¥itatsynralMidliatat00 Hz. 6. An encoder according to claim4
or 5 characterised in that the step-size circuit (18) is a slope detector
which €6 ran\eRsodbiRcsaansysiai 16l camerting &0aRalbd) MptIsRa %o Hligitah&gral £8 % récovarRgIENt S
of the andlardog duput sighaldforl theVirdcbiveldr dRfithl &igfal he a}a@me;ohg.&ir@ lat stepfsize i@ @dnNCcy and
f rom t he ferpiiving Lfeb@tthe ainaloh tnpst sinal) a firstEpERESIgNal with alrdd@icB8 bandwidtraad Meicating Ut

si gnal wiot b variablgLtemetsies stopisieay at fiie convbriep {(32) for eopvartvgythe dnalofrinpehsigréibto the

accoe di ngligital signa), thd caplestemiping resportsive tchthe first eontrd eignal so thitctbe digital signalpwils bez e
circuit (g&®ratedsn accaidense witkethe warigble stdpsizea secomd envederds2) taspwsivh tadhetreceixerd; of

cl ai ns 1 digifal Bignal jand tect Ieednd sstbpisiae condrel signal matcbing Hiefiest gontrol pignal (i gynefalecthaides a
bandwi dt lgnalegnpyirit isignal.cehaeeiprised 2y )a flelay fifckit (30h grepadingithen fitst eermertsf (@2handont r ol
si gnal t GOMPRESatiag; forithe Slaw isp dimedefiihe dirst spptralgignab Arising cloy t.{frth“t i resyicted

cl ai'frs 1 bpgiwisith, andin ihatthe-sogend contiol signg is,deriveddomdbafirgt Gentiglpigng tansyitied jaloag;
convert er*itp $8 e gt oAk ti ng the control signal into a digital step-size

i nfor i,on bit-streamsuitable for. transm.ssian 0. An encoder. accordi ng
(o claln et B PR st S (S H Bt et SRR RS L
thegpont sl MR Godal, i Thcti () 61 cONAring 8 bl S8 AU i LA

(10 3 deryeVd dgg,%, 'ﬁog contro Si gha om the step-size
information bit-stream 11. An encoder according to claim9 or 10,

char acig anSéebdeidebitidh sjstti StcBrtihdtho SIRRPTA kRdractorifea iyBthdaRs (48) for FdskiRfNG! the

r epr esentpandwidlOst-thd S3ard doHingt lsighdl altf intthiR tridt 3R diit&ISign@ds trandmittdd) wiG QBISY
accef di NGeldtive ol tAd Baid ikformSdlieN Bi$tdinh TEbmipBnsktB adr theGowREpohis G ae debdhaicoftidi i S

| ogar i t hiighal adsthg bARirtes 6 Gisl Ristriéckdneicty. t 0 cl ai m 11, characterised in that
the non-linear function is the square-root. EP O 138 548 Bl 14. An
encodets. acdigitaicto agaidgadecddai for dsd,in cdnisnaion with ancshcoder sdeartiing tveclaho n ;- compesiig a

f unct i on conyerten €42 telsEonsiol thelrBeeivéeh digitet sighel and de stemisizegcobte! mfoymatibn trdnaimitied 9 t o
14, schar aoog withseaill tepeived adigitel eigna) de gendratenar anglog outdit gignall cheaeterised éy ity i s a
del t a- si gaeederngumpriges g dedyingaircylt {44 4B)iarederivied: thel glep-siges eanliel fsignal drom\seidtstony  an
anal og i §jg@ieongpldriermation fox centigllingathe senvergien in senverter (42 arsl/ia thahvpidgircuitingludes out put
si gnal f msARs (R IPRogiag Rangwigkh gastrigtion andfieace a sipywrise Jime et eaRse! Si9fahg a st ep-si ze
circuit (2 for derivi ng], fromthe &nal 0 i&gut. signal, a first control
S S e o or
st ep-si z&; P-5i2q ponirel siopg| inosuelL p Dpnayidththst the sRTYRYYr (43 has suosiAqUAlY, ipepr arecRiisynal o

t he 10 *digital signal, the converter being responsive to the first
CQM I 0dy S gARer SQoflhglo bl Y &' Jo2bnam:AfBl iinkd e fierRGH Shdl Gl AE&8hfiance
i t p, the cgﬁ%&e@[g?& i Bl A H{hto?:ligéngageéﬂmaétgm ity
recel ved sGHidht foe bahdhi ,leg of.0 @ second step-size control signal matching

the first control signal to generate the anal og output signal,
char acze N de8sliePccardifg toddny ©f &isiMé 19 {024) chafaBiBMRed MAhdt BB réstricll bERIMGEY & Bou( 22)
and conpepsati ng for the slowrise tinme of the first control signal arising
by wrtue of its restricted 15 bandw dth, and in that the second
cont r 023. 9 dpoader acsordieg tovangl of tleinms 1O e 21, tigikaceisatl lirothatthegandwidith as3Bintingtneensal ong
W t h t he (48hhad adisgtirhawhich ig)subbtantidlly.in #he rapgecd Gae 20wiflietendssy st em according to
claim 16, wherein the first and second control signals are in analog fo m
char ace i deeetiehgccording to qlag 21.feharaciesiagdein thahthe serond ¢anvarte@tinabidessa lpweadass nt o a
st epr si z diltep (PO6) for resiriglingrthtiandyridtiy pfithesstepesizcontmisign®lans (44) for converting the
received step-size information bit-streaminto the second control signal.
18. ArPSeAdSaRdpr redipio dais P chareciasped in Igaftfbe low 2esh fiter (2Q8h samprisas thretindy neans
(46) for PPIRAlers qach W & time IasRmtef 4Pt BilEeRO"®acond control signal and in that
the sajd, djgital signal is transmtted wi.th a delay 25 elative to the
sai 8 |t QUGHEPCRORNER G pin st viore b sesie "f?fg‘?*'omseg?\e@w“r%@%kﬂgﬂ .5,

d ngqlije of the_an lo§in ut sig al, fu ; ¢t cha rised ian.s:ﬁonentls oI[I C§) efccaf %orr]\an wtamlgﬁr'le
second ¢ Gl mhsl Bdp-lelcordChight) nkherit i ogatithm 16
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19. .A digital to anal og decoder for use in conjunction wth an encoder
according to claim1, conprising a converter (42) responsive to the
received digital signal and to %P 138848 Bhontrol information transmitted 30
along with said received digital signal to generate an anal og out put

jgg“;?‘gr A< a%{?gl“ g o1 gt N34 ot 26 d&Cﬁ%&&e&Q ftta%ﬁ.ﬁ o, S5 ] B Rishsrged (44,
i nformat i cfﬂ 88 ? Rt e{_ d%%ﬂ‘ {e rs.ﬁ"é"'ﬁﬂ’u rrséoeﬁe{/%rterto(%g? and in that
sai d C' o &ecble éégr%ﬁg tﬂeanﬁ 2 ‘Eﬁaraadﬁpéaﬁh ek tP@miLw A1 inpiSib ke GhponshtiaBiciadapnce a
sI ow [56% toPlts Mead b 35 20. A decoder according to claim
;C aracterl sed |n that the bandwi dth restricting neans (46) limt the
St ep Si 36 AQbdeP becdidBy & any @t SAIME 28 10BN chalactbrted Ithat the dowcsy fitfet (206)(atsd pcthas
subst ant i adslalieitd sl defbdfials? to BérSodulbting She rétbived’cotient sigref  according to claim 19
or 20, characterised in that the deriving circuit includes a second 40
convast 8. A 4ébbddr Gibcopdirigvie rdainn 49,td0eor 24 chatantbrizedrint thatrthé digithl gignah recpivadnnt Be an
anal 0g conrdetadler 8oniprisds avishglél bit streanbjwbere theodigitab sigaahdod therstepcsizeripfenmiatign. arg2. A
decoder actaosniteddn the biastieam fin inarinerghat gliows them to beistinguisted feasreschothdat t he
restricted bandwi dth is about 50 Hz. 45 23. A decoder according to an
clai ms 3D A decpder acterdingcle eleims 284 20 r Rhgharpotassagin diat the lioftal sfopal @pq sFPBa?ﬁ (46)
has asri sdnfpimationgrs transmitieddn spparala it rgaps. n the range of 5to 20
mlliseconds. 24. A decoder accordi ng t?a? m %“tol ar ac e&g irI starnat
t he sec@hdt desades apeopding 4 IFE“V i ¢ claimee'd 192 ’?ﬁ%‘ge ipy that the perveriel (PLEREPIS
restricti rﬂj‘aﬁt'ﬁ%d%‘éﬁmdd of the step-size control signal. 25. A decoder

accordl m 24, character] a rid mprfceS X
corrprzf’s E?c gersalc r";é;\t r§ pay :fc :I c a L é1 I‘F Q ragl?; th&w:;%a‘;:‘iné:n %29 |0ng9%§

mllisecon | |m24 wherel n the
b e

st ep-si ze SREor or m of r|thm of the slope of the

anal 0g igflPMhec3hdl Q@éord,rtg% tu&arsscaaraa@tsea inStRdl tHaYlevaIch@ngng iuahs Afuets tHe2p)sizb Or

expongnt | ad kdGekd EomdalbM@S) b d funBrbred telcBRrobdighar. cont ol signal transmitted
in logarithmform - EP 0 138 548 B1 27. A decoder according to claim25

and cl aigg) R Gecoldr AEREAMRItb SIRIEh 33N cHakaforisell @ thawhepsspssizbiabitlied by B0 @pitai dsmadulaianged
so that a (a2)0s auBbtantilylfikey anp waereinl &® levsicthangisy mphre appieea fariable gair toltheowtput dfe
exponent i ahedelth A6BgdulaidBio mbddlae the enalageotputcigng) level. ¢l ai m 26, char act erised in
that d&he ripple at the input to the exponentiator (208) 5

rest ri ct3edA tiecoder aenarding te anytof giims 19 tord agharaeterispd in gt thavconuerigtide) "&‘B’éﬁﬁrﬂj‘P%

any of cl aintewratdri(204) akiBa pulsecheighttreadpisteri22) resppasive g dhe| staprsize indormation @rmidz'ete)

al so acts ths levedel tha- malgwumm diPfo peretingy R oY Fione! frem e Stpital
control si QPF&#G"@@"%“‘GP{'?&PQWQ"QECCMd| ng to cI aim19, 20 or 21,

chara®terized in that the digital sj der I ses
a si ngl &7-pf decoder @sgordipgde Qa't“t?g ?TF’@?‘?’Q d '§|ﬂtﬁ1§? q??téms(%b%bg i z'é“° R gagpngts{t i on
are transnfdP ™ the bit streamin a manner that allows themto be -
JLati nay zg,gd,,cf reogtﬁeach Otfﬁ% éiara%tﬁ e%eﬁ%t? heasgggfzﬁtnqut@) 6leBithdhe 74 OF

i nf orfat i of™" arle'g'tIal aar?sa ; n separ ate t st reams. 32. A decoder

accordi Mvdricaiidhs of cl a| ms 19 to 21, charact erised in that the converter
(42) conprises an adaptive delta dermdul ator. 20 33. A decoder according to

any of ¢l agdfurlfdut @nvlic uft BighaPalaRigieafontréd éihdl signBluBaTiuE Icbapredadiin drauifi Ses
a del jsa deygelpderdisebntindid (185 Boub obitéhir, X heatii 9i Bignal dmalogiquead'entde, trhggnalideratmantal 0g
signal as gaweé umCihigéun de baridh @mitdeasp repiéZentatiodiine whleis idg diatontifuité deyenesrsidni vatipbleh e
anal og out giltonsiugataln. préivier cdnvarissadre22)gpoarotodertiy let signell analngi@@, d'eotéer encinesidngled i n
that the | mneiqehargivegsseeradsondal} assignal deccogimendegieagop Jue le signdl npmésiquesaity
denodul at oproduith cardormitd ayacia valeur dé disdgatinuitérvariable, si gnal . 35. A decoder

accorsi ng tavactsrish per 88 mopdncdecnomesnisationl afinder omponserds ioptigmes 'i*e"‘%ﬂﬁi?l
del ta denpchmreands PEMRYS ipey 2 BrgEYS rflo] kendey limitég & ca'ﬂQP"G\mét"e‘i"ﬁ“"t?t tard ) p°”'
changi ng nistedyireynyplaidpoyr e signabasplediqyedipntss at’*ﬁ'éq‘Ulﬁ“B'ﬂ'te 'BPreF‘f?éc?Té?'Yséeur (22)
denodul ator to nodul ate the analo out t Si na I ev . d egavalo
accor di g Fenvertisreussselen &jrependieglign . ﬁﬁ% P % %E‘ ; rco " & )
(42) ¥ncl uﬂ%@w“l“@&l{?‘!"fsﬂ?% a8 qgreur d'lf.?" nqm ’B’Bt"‘% & p’?n %202)

responsiyve t 28 |nf f nalog
out put & gfiger SE;( efon g it e b of Bl ?tf‘%’*'%gtf @t%%*h@ 'a%d“.ﬁt@;t
representa % he analog I nput S|gnal

" ‘N O BN
* [ L M s =%



- 35 37. A decoder according to claim36, characterised in that the |eaky
I ntegrator (204) has a tinme constant of about 0.5 ns. 38. An encoder
according to claim1, characteFP938548 Bat the step-size circuit (18) is

such that the fi rst 40 - control signal has a rise tinme of at |east about
1 mlljsecond vendlc ns I ahackils @5 3BRbred @ 09I que
d' ent r4de.% ??k% e]::;ﬁu H: a,aéﬂ;sggﬁgyéueﬁgy oﬂﬁﬁ%ygé% s ap%g ‘33 Jmva | eur de
di scont i fMTPE ( é pour o nr, E rtir du signal anal ogique d entr6e, un

si gnalg d%o%ﬂmmﬂﬁk%\%}{&&u Ecérid’ta@éisn &%ub BGuehéd ol BEbuRt ost GRIFATOMHAL i f d' Une

val eur “de"discontinuity de conversion variable en continu, et un premier

ConVeré | SOGHF selof 4 rewaatﬁatusrpﬂws lehrbctdriSs &4 @b ledialitagivele del diecuintriss @8) esm

si ghal " NYREbLAE de |lp6nté Géil\oBtidnt feSsighal deCidftadel 2 pattirsdey Ipartestdes compasardes dle f agon
que | e sisghikbnaldyidiid d'éhitrGe SRE deddFsqUBncds sapsriewsd Dlartiétyenee,/deocobipure;et|aenartir des

di scont i Guplit)ied A6d adthpdsante du signalnaraibbicel &'6ntga ravaendesDiyéanendes b¥rigeassiata on

afi p de w&jueBHeIcolptrel ent tenps de nont-~e du signal de commande provoqué
par sa largeur de bande |imtde et conportant un circuit & retard (20) pour
i Nt r odui ICedeunsalopti'anedqueloenqud desgpvgndidations 4130 iceertérigh emee @i Ingireyt deyypleur de

at t ei gne diseonfinuigdrit@restunrdéiocteurdggente. (22) . 2. Converti sseur selon la

revendi cation 1, caracteris6 en ce que |e si gnal de comuando |nd46(a

val eur8.5Godeur seipa lypesquglepriapq fas4eve F'°§‘é1 Jofs cariisg ?“eg%wﬁgééﬁl ( %ﬁ i on

i ni mum digpestinuigé ﬁp)é‘t?f“é‘?“ed’arﬂ?‘é‘ftt@‘% @?ﬁé’@“’ @OQTB afig

r evendi c&?ﬂdeﬁui'g%dez“"l‘!&?’%?& él'afggB'dér? e convertisseur (22) est un

argeur

gDS'”' a&,g‘” delg%fla ?gnepque conque s r |cat|ons 3 8, cararctérlsé outre g rén secohd M
car et er AW ??e'i{cp a (%"mér@lig% 'QI shf dg é gtgt')rrg; e
I nt 6gr at é'ﬂmér'ﬂgesf org té?\r/'ec une re uen'cl('eI ?e coupure 5 Codeur selon | a

revend, Pslon | ?Jvé\{a §ifoh %eca‘?é&téﬁéé SR dud Idf préfibICddRRItdSUE @RYHSoRd @S SigrRNVi T ON
300 HZJ“P g :\e ous $6 euﬁaloﬁ (1Bt par uk Sdldﬁ&ﬁgs&ﬁhhr%?lqé’e ahdlogique FIDPGHéNaAtSS en ce
que, e Ciglgads ht‘ialogﬁué/ @ @HimahtR 3Xaftle alirdindds bits d'ihBImatisi sutiia valelir a6 tiiecontingiss. pent e
qui obtient le signal de commande & partir des pentes des conposantes du
si gnal 1RRRIAH beibhGa veaicatids o aY €5 calasérits epeajne RIrabupslbiisetinfemation|sar 14 vasguence
de coupurge dRéonfnupdiidnériqudceepréssemeé Urielichetondhes lirdairsipdavaleasdectiscantiguitd! anal ogi que
d' entree avec des frequences inferieures & la 10 frdquence de coupure.
7. GOU€Cosak satonlia emandication t1 narentérisieen geae ladénctioningminéairepstogadthiniqeq-6r i s4 en
ce que le circuit de valeur de discontinuite (18) est un ddtecteyr de

pent e. 13 Togeur Giuidarevendicaian 11, garectéisfoencasriye 8 fenstionnany indgifeest 17 qige gange-7
caracterise en ce que le circuit de val eur de discontinujte %%f conporte

un ci r #uiGodgupagionderevendicatian { b Rararrist e e fue idongtigndian R ogE= 3¢ jaup-o

| ar eur de bande du SI naI de co nde eur de b nde_| 9.
Codeur 18 &ogepr Is°'%!‘n'é’"% l‘j'%s oo 'F ' aﬁacgt"%ﬁ% sge'éc%qu caract de#glmézt%en
outre parse'l'lr?"ﬁ‘é’@ﬂ?l é"q‘?d 886’08}9?? LU 388 ogi que- numrri que (26) afin de

Cvaer | I GAUTIEL ASin &t N ighd) BlalbglGe PhrrBe SHA didndlWERérique pour

d'i nf 0 émfg rer é fdéjgbrt | PSR ?j éun%h'lfe b2 RIS Qhpredéht uf0deur
sol &h &?P OJ'E mtﬁt@ Iy b&ifr 'oBBni® Q pﬁr‘ﬂr &Pﬁgdaﬁ‘anﬂlﬁﬁﬁﬂe@:f’enﬁwuﬂ blehfeb eur
(22) r ep %‘d cﬁllnﬂgrﬁ'lb 5& Un® @?&ﬂﬂ&b o lirhi@b FErepidSEnGH A6 vallr db Alscdntinuité
converti %%eédﬁveﬂléwﬁriaglu CarAptethieiddorviRtiséelio () §UaF EdnddMir 16 Signbbanalogiqfd @érrie en

anal 0gi qygyidRunsl AUREHES Icdadbrtisbdur Régoridaritiald péfiver Bigitab délconmhandeTpdur que 16 signdl a

val gyr  deufkifus 8éii pibtult 8n cdnlormid0sledila valer @8 discontiraiié vetialia uh eetofd conveti3seur
caract erig) @ponbat GUCsigne! hun@riqued @Bu fit tas unl'sbevhd rsigasli den canmantie de avalsur defe

di scont i ndidcbrBinud EB4ptaptip prepietsgnal de comenahdenpdur praduirerie kignek analogiqurede soriieal eur
de di sconrdaiattérist @ar 30circliP reBod! 0) précstant lel premienconvdrtissent 32 of compessagtledent s4 en
CO quO | aerfmnistmantéerto mpraniier Gighal de eeromande df Atsh ieraeuiede bende mitde At o269 @49 19 o
revendi caetad siglal de seramande est@blenu & partiidy remierotignal dercomBYaNde; FaRIs &N MEPe | g
raci ne caempseue ledit signsbrumériaiel on | a r evendi cat | on 11 car acteris6 en ce quo
la fonction non lindaire est |a racine cub g Codeur ,sol on I
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40 - récup6brer un signal anal ogi que de sortie & partir du signal

numeri que regu, |le systene conprenant un circuit de val eur de discontinuite
(18) pour obtenir, | partir du N33 ¥¥Bbgi que d' entree, un prenier

si gnal de commnde avec une |argeur de bande limtee et representatif d'une

val eur 92 GkaGeal il idodiu BX & Sleflcata 172D uf Hofin GO s SEU"
(22) IOOUf JLY%& bide'di 3kl 3ign ?9.9&1%8 e(f Elfb‘é i e&ns.f &f néidud 3 transmis
NUNET | QUE, g b\ QLY bir! ragpol dgtetpéﬂp Bits @HrolMafidh Q‘F\ d%'c% nsélSla GéRETRPSHGe BOUT
quo le si %@jnd ignal de co'ﬂ{t'rﬁﬁ&d dB8 sa RidouleRaitelim@dy, CONform te avec |la val our de
di sconptinuite variable, un second convertissour (42) repondant au signal
NUBr | 4e BeRSHeurunBridhB off @RdRIYRuS p&linN Binplsl Bn GEMIBHBIYH Rvedaun\s3dedt Soloflda Rehaiodtion NUi t e
adapt ant | € chhgBhafl ur cahbetlisséle (42 IEPRAMAR ROsIGnal hdibriuecrebe eSh Tinidimatiakwga que
de sorti e,commamidldedlh $8eup@dd distonBriuR€ tarismiSe bR imBme t¢nai3) qup Neelt siaal inuhéiape egu er
converti ssditide piddyire@h signapralngiqud dd sertib,cratactéisips cel quente décodsud compremrdiue circeit gnal
de casmancibobtbntich (44 46) pogresbienidie sigaal de commande de laoklew de discagtinvité & p&tyr de ladite econd
si gnal de isfomatunckor Bommbnderve & valewr dé dischotinuittesfinede commander tdcconversion dans le
transni s ewnvesinsut @Rpst eruce husdiedit eicyhedmprandeinirepyen (48)7impesant ungdimiigion ala
codeur - dedades e banteet W%Poﬁﬁﬂ%ﬁﬂwndﬂﬂ tews demoniia iy sjosd| de commandsyr enj er et

second si gnaux de commando sont sous forne analoglque caracterlse ar

noy eris ( 2&)Déserepr WU@W?’F'CT“@“ ?éﬁ'ia@P"sél (789U lg moyen 'fﬂg‘éﬁﬂ? éﬁ @ al n
de” bits d' hepdedimiiade signakdp comp 3 valgur go diseo “i“'?ﬁﬁ e, a’%?“ S &le 494 pour
convertir JORVeftsseys “?’é’béﬁe'ﬁ"e”"&"?’? isHiqyp 87" lf"l“?ﬂ‘i '?ﬁf |l a val eur de

d| Sﬂ)|nt Lr, P u[} étfg degrns zﬁc nd % ﬁ%@ o gjﬁe le Z}rcuutlél'{beeTni“ 6??6“0%5 !i’) Iﬁ!; La

rf nv rtlsseu umeric
r evendi cat e rm?‘ Ia%ﬁnt%)(ﬁ@la F\d I m er rgeur de

bande du secon connan e et en ce que |t si gnal nunbri que est
transm g, %gj J o‘ﬁt I%Eéj q%n&u@ﬁﬁ??&verﬂégﬁohs (L] @'21 Ek?acﬁh&.ﬁerﬁcé glfeofaﬂarééupﬂe afin
de conpensghdd ii @gytg-e,{vﬁm u second signal de conmando due a sa | argeur
de bapde [imtoe. ) 19. D6codeur nunrrique en anal ogi que pour
enpl oi  ef meemtoh @ﬁhe&:}daé‘onutib o0 GRbridicah® 10 4 a1, lcadaéridé entd que Id mogsnrje) @sant
un conver tlinfitatdH lde {afgdir deCandectaunt terfps ddi ngpntb quilesttsensiflsinentamhpe daas la'plagé de Brat i on
sur | a comarzowigisedendest val eur de discontinuit6 transm se en nBme tenps quo

| edit signal nundrique regu afin de produire un signal anal ogi que de
sortise, 2¢abérodear seind lemeverslicglion 31ecatattébsfcen cec aueple conrvediseuri (HHLdomprepd un filtre -

d' obt ent i orasgedbas (208 poys dimiter dsjergenr e bandes duysignel deecommpndadel ¢ valeurdg diseantiayité. d e
discontinuity a partir de ladite information sur |a commando de | a val eur
de di sc8htPéeodeprseion; i reyandicalipfeAddearactSrisé: ohero fug 18 rfitig pagserbas (A0 comproad Hpf

(42), et eiiregd uggesl pigiichacy? peeipme °€’Eﬁ‘?ﬂ?°éﬁd°“%ﬂﬁ dippyiam2 (“li'gf’“f‘?'ﬁﬁosant une
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du_si gn fgrg\e a t Eg& d%g § E{E rls e par, un
f:aJr act elr [ s te in d roc%dg sgb Gol B X ?'mﬂ
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converti ssgipsle %fu,@our convertir ladite informati on de forme nunbrique en
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| ar gegr a2glepdaadedeselod da relahaioslion D6, Sera@dtisé onl BEqUBUE hopflBn@ich thakser de\iexpdhantidtounns 19
a 21, car aposybstmmittcNquRRuedurkéntd dersgenivead eopsmnde | i mitee est d' environ 50
Hz. 25 23. D6codeur selon |'une quel conque des revendi cations 19 a 21,

car act ~2é.shEcedeucsior Ulenel quelpawgendet 4pnditatians A4 & 88, iceractétis prageymmrie e essaches a un
tenps de niees agit ayesl oredfmodidaienr Héliersiama peus Afmadyletin signdl de gommsededecs A 20

m || issecondes. 30 24. D6codeur selon |la revendication 21 caract6ri s6 en ce
que le é@n%P@P's%ﬂr';E&ﬂ'ﬂ'c@@ﬁﬂ? AP Fraciss e9-peque l?a%g" 2\96‘ r B {Re PRTIPt er
la | ar geurdée@el!faﬁ?ﬂ'ére uns peylgin dpcbits dansdeRYe) Iyslonabnumgyi aHt Fﬁtg?‘{%
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-sous la fornme du logarithme de |a pente du signal anal ogi que d' entrde,
caractdris4 en outre par un exponentiateur (208) afin de procdder a une
exponentiation du signal de coRR@n3#8548Bl1a val eur de discontinuitd linité
en | argeur de bande qui est transms sous fornme |ogarithm que. 40 27.
D6codayir elon |.a reven n 25 . 6 on
ce q ugdi] gg e?ﬁlgngl une % cogqu %evend%gstgll\s?pdc’) % %‘P gzgﬂasfqgrtsé R cﬁ gﬂenB?:BﬁItg{pggebrs deux
p8l es pr exponen fEeur et qu'un f||tre a un soul p8le le

SUi Ve.gg4Bg a LELRAS Ylelcdfdu8 et AverRikaioRY 574 DD tardBi6risE 3 36 46H loTBnvBfissel@ que | e
rongl esrre @tzco pféﬁatuﬁ d@rtlugfﬁlafjuﬁifé%? @ém m8}eR Wour(ch Qﬁir B#ve&d 1] §|§halgarﬁ'd§lhdsi%s

paur cent §orﬁyaer$ foRctidh 4B ignaI R EBmmate deOIE QBB de SHcOindité,UiR ddUbduies) GUsignelie S
revendi Caladogigde dfsorie28, caract~ris6 en ce quo le filtre passe-bas (206)

agit aussi en ddnodul ateur delta-signma pour d~nodul er |e signal de conmando
regu. ga0 DBéddedselardia udveriiidatin A3 caraeMisddincatquel® Mdyen 26 changeihbnt deaniveat dustes4 en
ce gue | @ valegriialdiscontinité d}umodutagurqwa(w)@ncmmdeu sigmabdgeogmenden soul train de
bits dans loquel le signal nundrique et |"'information sur |a val eur de

di scormsi Dédotielr sejort latrevandination Igarrsactédsé; anagernugda YeleusdejdispaetingigAppliauée; ey ()

qu' el | e Kéadulpteyrndsita ¢#2k pet sersibismentgiixdset| dapt legusl fe meiep sle changement da alyas r

sel on | aspriguenen gain vasiabla @ laoortie sly démoduiateun dipltar afigglecRoquler i aiveay dyj anal

nuntér i qué“aé’g'qu ‘FerﬁOB'Pnat [ on sur I a vaI our de di sconti nui te sont transm s
dans des trains 1111 Nl 11111

i l. S V |
I:’Lé\]/-éﬁm EI:' %}; o rseefké urAmf rateg gca%% oééf%ﬁ °" mpu ion rg ‘E@ des
51

d o t|n r?odul su ﬁi
qu (r:ggq %urgaéo uquj ﬁlana afrg%qsu f pal’tlr agtl?j'??p(sﬁ% rgﬁ?ce ueu &dnﬁgnal

convertls'éacla0 (42) corrprend un d~nodul at eur delta et un noyen pour

Changeé |D@coﬂ uf 84l |ql|’ev§ﬁ fi’dn B LBHBUR d{us Bhibdritod e I8 QhoaPd ufbleondial de
comran ed Bmp@d¥Rir&Hd.s discontinuite, afin de produire le signal

anakgi que de sortie. 34 D6codour solon |la revendi cation 33, caracteris6
en ce $3U0séoBeunRibiiaGevohdiRGCI REACISNiSs B SLqUd @ittt Be Ydibur de HiscontimbiesL 8)bat

di scont i eugdeGe fremPsigHabdecidmmeiiiotadin fehips de moitéed au rasinsChinvidon d mallisedande. o nando.
35. D6codeur solon |la revendication 33, caracteris4 en ce quo |a val eur de
di sconpatentarisgriielopl | qude par | e ddnodul ateur delta (42) est sensibl enent
fixe et dans lequel |e noyen de changenent de niveau applique un gain

var i abl. e Cedidrer mwrimsetzeng eiresorhalogenckingaassignalsaini ¢in disitalesoBibesl. Ymdassendedite du

si gnal 18chritigréBenschaltynay (18) e Ablejtung. von dan amsipgerEingangssioenh sineg Siguessiena Ed’l‘l que des
revendi c&inerchegrenatpn Bandbreitefag ein® konimiiedigh verdndergarp é’nﬁﬂﬁ\v@?ssh"g%féﬁ?ra" 'H?[)'

conpr end elen 9rHen_peptar (22)ur Yrpsetzung dsp nalogen Fﬂaﬁﬁ@m'%\'f‘ élﬁ‘g" k eur
d' i #pul sdemnStPusigh Efaﬁ'?fp"ﬂ“'l s@?ﬁ?ﬁs lfle)ﬁgg (agh M

de nodul &F~® géw éur Kompen n der v

P‘ngglrj: ;ﬁbf%engﬁe éijﬂq ’l%'% anaSogg nIgang\;%g;glz%mip eltv nuall;; H@?%:??P(E‘%\fo}gggn

revend| céj?'] ﬁens cara i 56 en ce quo |'integrat eur de fuite (204) a une

const aft %Latﬂs}ert rﬁgpﬁnsgruaﬂpy 'cia&l?chogeﬁen%sal?eﬁ d3P dasBSURRRHA dRMBcRftigloRe BIENEY Cat i on

1, caracg B#\éﬁmﬂlﬂmaﬁﬁ)a%ﬁsu réingibHidr ith br ﬁ’UN\@AfRU(Z(szﬁ bihQal I NUI t4 (18) est tel
quo | e premer signal de conmande a un tenps de nontee d'au moins environ 1

mi |11 sgcepslster Mdh MREHARE DI blfn e, A8kukch deRshnsdichriet,ZdiB defMbipisatzbn (223 iecadaptived 0gen
Ei ngangs pbiggmabdatdrist.ei N di gi tal es Si gnal , unfassend eine

SchriftgroBenschal tung (18) zur Ableitung, von dem anal ogen Ei ngangssi gnal,
ei nes &t €odiérer gehl Ahsprudh &i dadurch) geomnzaittmet, Bafh dir adaptive Rédtamadilater (22) einen

kont i nui éedkintepratoemit sicke Comefequims etfwelstgsschri t t gr 6oe angi bt, und oenen ersten
Urset zer (22) zur Unmset zung des anal ogen Ei nganssignals in ein digitales

Si gemal 5 @edierenriacteMnspruch 4idadush gekennzpienal dad dipfirprnzhiaquenz GNRES00 Hz: baagh t al e

Signal nach Maligabe der veranderlichen Schrittgrolle orzeugt wr

gekenr eiCetioret nagh; Apgprush ferdrioPrsadich: gekpnaesichpgt 4 Li’ Scijs"f'[ﬁtfg"% g (1 ®er von

sei ner Neigungsdetektor ist, der das Steuersignal aus den Neigungen der nalkompone n des ana ogen
Eingangssignals mit Frequenzen oberhalb der Grenzfrequenz und von den Amplituden der Signalkom-
&5 ponenten des analogen Eingangssignals mit Frequenzen unterhalb der Grenzfrequenz ableitet.

afin

7. Codierer nach einem der AnsprUche 1 bis 5, dadurch gekennzeichnet, da die SchnttgrdBenschaItung
(18) ein Neigungsdetektor ist.
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- begrenzten Bandbreite herrChrenden | angsanen Anstiegszeit des

St euersignals, die eine Verz6ge- rungsschaltung (20) unfalit, die das
anal oge Ei ngangssignal einer Zeil %)@@ g unterzieht, bevor es den
ersten Umsetzer (22) erreicht. 40 2. Codierer nach Anspruch 1, dadurch

gOkennZ ﬁf P%’FB dasie A L&E;r%hil 1908Y, fhfen pénhieﬁcﬂﬁe&o%gﬂe% £t r6§én§ch5l&u'ng ei nen

m ni mal t. 3.
Hﬁgﬁ% E‘al hmd@oél) ﬂ kennzelchnot dal B&{‘jaelrgﬁUn%litzer

Codi erer ng rj’;;‘
(22) ein a apt ver 4 nmodul at or |st 4. Codi erer nach Anspruch 3,

- dadur £hogekaRng fich Biéh de%k.ﬁu&ler. bR koM GokEALdichAR ditbiRbifth Zwaibh ARdMYENIgital-

Lecki nt egr@rﬁ&fzemzb) ShrNBrhsetuR)) 4bs SRUSEGnaR Lih VéreSTur diROUbdraglipdyesighste riiitile
Anspr uch 4gcnalfisbmtloraaionsbiége.chnet , daB die G enzfrequenz etwa 300 Hz.

betragt. 6. Codierer nach Anspruch 4 odor 5, dadurch gekennzeichnet, daB

di e Schr.t ¢@erBasA Phsinich 90dadird) gekbrnzdikhnetLidag Siciodreik msetios (22) alé descRiguersignal

St euab si grialanaigsr Fban afdphight) mod: durchesinedi Dipitalt Avglogadmsestrorc(i0Qcdor dascanalepsrBteuersi-

Ei ngangssi gnaladus deriSthrifigrs Spninfomeationsbitivigecebloitler G enzfrequenz und von den

Anpl i tuden der Signal kom 55 ponent en des anal ogen Ei ngangssignals mt

Fr equenabnCadietes néch |Apsprsh 9 Odes19.fdaduehegesenpagichnel. dph diydigitale fcpitigrdBeninfasmaliots m der
Anspr Uche Hitfdgesing mchté!mfr%ﬁvn'g'e'kéﬁﬁﬁﬁ%ﬁ@’ﬁ?ﬂ#mﬁﬁfmﬂd| e SChI’I tt grofi enschal tung
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1 bis 7, dad h k d S I
Banior oith ST oD REREE s PO qesassties P AL oy 7

e er5| gngrs auf eI ne beschr nkte Bandbrelte enthalt. 5 9. Codierer nach

ei nerf dg{i é r(‘iseFer %ﬁq\n%pn.t%hq %{aﬁuﬁéﬁ L?Qferunzgﬁkrfép RZENENERlinesld rFGlhdnﬁl' dEIQJbWhJI 1
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di e Ubef&f nSA & eéeﬁAﬁmehﬁeaé Bis P RbdurdhQoRARRRA, A6ATEd: iz0618 RinkibPbigie- 10.
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Di gi t a' -14N64 e DUBEIBL Syetom (24 O0setzhey oird8 Snaiger Eifangssignaisris bin digiaes Sansl ule pur
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oder 10, desksehitgobensuhaidhg [iteptzur dbiBituelg,causi deimt ahalogen Eingangssignal, eines ersten
Schri t t gr 6stbursighéle mitesineobegrenitért Bandiyreitee dasesingi verable| UmsetayngsanitierdSe @ngikicginon
Schridot gr Gersten Umpataes (231 2ue UmsetdBig Higs ar@indércFingangsaionalssn sips digitgle1Signaly weket €95
gekennzei cimsstzer alh Basckirsie Bieudnsignal anersicht. odak dasaligitale §ignal inagki Madpabe er varablen

Codi er er n@ehlittghifesraaudh wird, einemzyeitenrepsizer{fR) <locauh das empfapoene dioiiglecignal LI“ﬁé‘éir e
Funkt i on diweiteuStiitardfansiuprsionsl, dasen °f%§?"€m§i’“°ﬁ%‘?}‘ﬁ’s'ﬂ?% Q?BTP‘ a"wa rch
gekennzei ctm@es anglgge fyseangrsignal 2y PFF@QP h
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Codi er - Dec®H| ’é?e ' @'rﬁbﬁﬂ’m 3 AT RPHEY % na?'o en | n an SSI gnal s in e| n

di gi t al o elb NS A %M@%P&n? Caiste U] RIS é“&%%’ﬁé'a%&&s aus
dem ey erzml?'zllg T '°'.i S "ﬁ? %netﬁﬁra@ﬁém )%ﬁemg&%g a%%&& Sblaflhi g

St euer si gn E steﬁHi?;n%g%r}z ;g%mg@b&e (ggs ura ne va?| abl eﬂangenen
Unrset zungsc r| tgro8e angi bt, einen 30 ersten Unsetzer (22) zur

Unset zung, B&fier-dBcdREfslonthdtd ARGaRh §7) 3bKennzBicikhaSdueth@ink Eineichliing (¥8) zur Rediazurder
Unset ger audr Bdadbrahs F6LzwaltehURéunisgnads urRindapuréhs bas, das digtiteBSigrbmit eingyi e ger@iggnal
nach Mal gaketdar defadbrmbtionsbitoigh ibdrivagsro isd, @amie vig langsame Antwiort @as zweisert Stauersi-
Urset zer ( ga)s, dieledn dassen tieysenetanBandigeita ording. kombansiBit widh|  und ei n zwei tes
SchrittgroBensteuersignal, das an das erste Schrittgrol ensteuersignal

angepaf i19. Digttai-Asatoggiecasiorer ayrmVeckandungdn dgdindunggmit cpinomg Readierernash Afsefer, 1.

gakenszei chmistseutLeinsh Upissieer \42), dercpyf dasgaplengene Gal 'e ' ugd die Schf@f!fé“%*ﬁ'feé? st en

Unset zer ( mjationrdigc susprmersmiti dgm enafareﬂeee"dels'eaff'ggﬂu %@“ r‘?é"ﬁ’z f’*@ﬁp él“t e

ent st ehendanalogerAusarnostiensl ize gEsugep. ‘H@g"@%‘?@ﬁ'

daB das ZV\E‘ihP'E"LQSrfu"éu"é’? &y '8*“"98?? %ﬁg géqng é’r"%f’ i é'c gF:,‘?ﬁj 1o

das Zussa (46)?rﬁ1thﬁélt d-ﬁu‘g aP:cFilé'.glten egrel zung un mlt ein ?angsame hstiegszeit des Steuersrgnals
bewirkt.

20. Decodierer nach Anspruch 19, dadurch gekennzeichnet, daB die Bandbreitenbegrenzungseinrichtung

s



-17. Codi er - Decodi er - Syst em nach Anspruch 16, bei dem das erste und das
zwei te Steuersignal anal oge 40 nal e sind, gekennzeichnet durch eine
Ei nrichtung (26) zur Umsetzung 13955?94§t%1n St euersignals in eine
Schrittgrol enl nf ormati onsbitfol.ge, und eine Einrichtung (44) zur Umsetzung

g,?r errpf d r@&é g&% I m glne éléhgrb'salg bre'bt\glbg?ren der settz%r 4
euerS| &I’ar(a élé em nacC nspru ge ennz net

durch el ne f"ﬁrl C zur egrenzung 45 der Bandbreite des

zvei t epy, Yebdifeter ndihripidEF 14188k 26, Nad #aBLerBteicthél! idd! &o RbIGHRAssRaitung!

Ver zoger Yigioh Unfabtzef (44 26UmdeBLiY AR irkAzah i @GRy FBRH oA BAklogss fsthu r&é«%\ t die
Ia@same o NVB4st doFl BandBr¥hibedfonoh§ Uidridrten i@! S, di e von dessen begrenzter
Bandbreite herrUnrt, konpensiert wird. 19. Digital-Anal og-Decodi erer zur
Ver wengit) gcdcibrey &iabi 3k gdari Ansfitlidhe M9 6io Cit1¢ ldedurdh ageRenhaidbhat C Basl die SHbgrenzte

unf assendasdbrnd etwWasetzbstragid2) , der auf das enpfangene digitale Signal und
di esschrittgrol ~ensteuerin- formation, die zusanmen mt dem enpfangenen

D gi tatasillgmierefbwhtema;gcdar Auspriiche a8 bis 121 ,aladurchigekennaeicbnet [dafydis Bandbrgitanbegseingnal  zu
er zeugen,zungaginrichtbngyd®) eine Aestiegserittaufweist] dielir wadentiptiérameciereich iven A\bik 80 s liegs -

schal tung (44, 46) zur Ableitung des SchriftgrdBensteuersi ?nal S aus der
Schr i t 24yrRepasliesar appbrAnBrrenh i« Jadvrcty gpkermeaichasty daf dercaweitendnaseizanid)iein telpablilivset zer
(42Y5 ent K206} 2ur Bogienaung der, %an@rewa|dem$rgrﬂa%ens@ww9r@hteaﬁat 55 (46) enthalt,

di e eine Bandbrel tenbe renzung und damt el ne %sarre Ansti egszei t des

St %ﬁ 2 ER) i qekaap2ejrhnet, dﬂ@lg Tidppeiitgr (348)tig SFppol-Filter
geﬁgﬁ:]zel E%ﬁ%{m" %e'ﬂ? 5%;%?{'5‘8’5? &n !tze'ﬂﬁjﬂ‘gf’e@hzungsglr nri chtung 17 EP 0 138
Leit

5 Bl d S I h
bg*nggenZ 2] aes nac% gré'%ét r29 2:%%2 M‘?:sﬁsﬁg:ﬁ Tl'lm ma%orrn% d%lpll:o(r:m %& mus }ken

2 X
auf wei St |er nthp'é Qa% rel I‘iﬁﬁé”l chnet,

daR di e gssc a tung el ne etz er
Umsetzung er I nformation in digi taI er Form | n e| n anal oges St euer5| gnal

|/ 25 27, Vatdafdler nacH PhspRh 2B amAMssiidhe8 RadureH gondalzditheR [ d4l Hdseribmabier (2
Decodi ef QhgedRdl nsae Idasazm ZWéolfiRer B l&dsuaerﬁ.&;txm) onngsiﬁdwamamhﬁma&l %znet daB

di e begrenzte Bandbreite etwa 50 Hz betragt. 10 23. Decodi erer nach ei nem
der AnzgDdcduiaret Bachi spich 26 adhdirchgeliernesichae] dah it Welkiéil antl Elgang des Exponen-

Bandbr ei ttietods ¢29B)cant eimigeneshig Rrozanhsdiag mitdbtgn Repeiebebeisinkidgszei t aufwei st, die im
wesent|ichen imBereich von 5 bis 20 ns |liegt. 24. Decodi erer nach Anspruch
21, daehDetodipek aach sineuidecinspiteid d4dis 28,dadurgh geiwenzgichnet daB)daeTiefpahfiidri206T i | t er
15 ( 2oggichalgreirgRelpsigmadertpddiator ZBnBefndpdition defempianbenen Siguestidnelndiedtuer si gnal s
enth~lt. 25. Decodierer nach Anspruch 24, dadurch gakennzei chnet, dai B der
Ti ef pad® iDesagferer 256'2 Angpragh 19, 2 dﬂdefl#ﬂ grdurch gekanpzeichsh da dass van; damn PedodiRiehst ant e
vons2 s eRpkggene figitale_Signlpins Sinzelpitician qophiil wabel as/digitale SigRel sind dip, Sehvifigrifent o

Schri ttgf"%r 'ﬁ?ﬂ%f"bf’?fa‘?“ibdﬂ‘? ip gt Weleg, ipgrizagen wergel idienrg Untpeschaiging yenginanser

anal ogen ® angSS|gnaI i st, ferner gekennzelchnet durch eonen

Bxponeql idl Oloreh 50%) aditicn 3t 58'3hef 2% "ha r&s B SHRLY ab‘%‘assg \lo Siallind

Coer B0kl rrﬁgtine.ﬁegsgn&ﬂ g Ddcboght Tkt ot CUET ST - CgTr o 4 27,
Decodi er &r  na nspruc ns ruc adur ch gekennzelchnet daB

das Tigf rbawdlelet Ghoh( AR st AnRELRe 16 Rl 24 %Ldum@lag%k&hﬂ.m'mldﬁa Uh&tef 3)
Exponent igRbPidaptivbideidhRBdad umipd €i n Einpol filter fol gt. 28. Decodierer
nach Anspruch 28, dadurch gekennzeichnet, daB die Welligkeit am Ei ngang des
EXpaness: Detcalefdh HadhZékidn aéJfAn&irﬁHhSGs\wléﬂ@adafcﬁzd%l?énnieﬁhm%aﬂ’idbﬂ Umsenser Rapel s
beschr anlginer Béltadedfddiddor U 86l Eiridhtund) 28 Anddrung RbsIPggeldiaspinaloten Aldgahgsigns

dadur ch gBlFertkianades iSttgitigrs tbasleuertigaalsl zue Eelguig deb etalog@DAysganyssigealciimiadts ei n

Del t asi gmadenodul at or zur Denodual ti on des enpfangenen Steuersignals dient.
30. De#o@eendierer naxb Anshrnsp 83 claduich geliddnzeidienet, 348 diqlRagelénderuggskienhiueg dib Bdtift- daBs
dasswon géfe MesdisiiademedulaBEs (42) alsdmmitionvipe Steuetsigrials@ingtelsi gnal ei ne

Ei nzel bitfol ge enthalt, wobel das digitale Signal und die Schrittgrafien-

i nf or n#B: iDagpdierer dagh fnspruel) 3 dadurell arkennggichaet, dpfe Flip vagetemiEpitademodyiater (48) e

Unt er sch@naguengeto scasitigedie P wesqnilighen festjist, wopei dig Pagpl F%‘F“gﬁ%'EﬁhtNngsufd‘ﬁ 19, 20
oder 21, gﬂ&aﬁﬁ” 'r‘i“’EBR'EHWP'E‘H’ﬁ81“°'d’é‘i!§b'°aé(§'s'61"w9t"ai°ﬁ'°§r yR4en RAgE dgp ena

Schfd ttgﬁmgé?ﬁsﬂ‘?'ﬁ FRIPYIPH gesonderten Bitfol gen Cbertragen werden. 32.

Decodi ecoIa"ia‘eer(ég“zzeclhneemne1 dger sprtpcli\éJQIQ %|s1291, laadsurc% :I'gekeg!gz%l’cjzl;net| ﬂﬁ lée %s%kz%rh D@)t , daB

der Um;etei%grr grator (204) und einen PulshGhenmodulator (202) enthélt, die auf die Schrittgréaeninfor-

Ck C L M S *
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- ei nen adaptiven Del tadenodul ator unfalt. 45 33. Decodi erer nach ei nem der
AnsprUche 19 bis 21, dadurch gekennzelchnet daB der Unsetzer (42) einen
Del t adenodul ator und ei ne Ei nri &Rt 9488 1Anderung des Pegel s des anal ogen
Ausgangssi gnal s al s Funktion des SchrlttgrolensteuerS|gnaIs zur Erzeugung
des anal oge R MyR0RNds S %' oqBi e %Ra. §§ nfik S0 é@&.@reé\&rbzm&gggaé%e
dadurch odHIEREHIE TlL ki wa aﬁk o et il
grol e des 5?%38 ulat ot s als t|o teuer5|gnals elnstellt
35. Decggi rc&f ordt éil A%Q&Wh%hdaﬁgfch GaeheGdhndl 6B RBABLETYRkor (20BRirdi RitkeAsAndEM
Deltqpenn | Ada dhas amiagwendet e Schrittgr6oi e i mwesentlichen fest ist,
die Pegelanderungselnrlchtung das Aus- gangssi gnal des

t adeHQCbHdﬁiep héch @inSHRlich i@ Bddaleh gokeMRbIEHNaY, HaBdle SdhtifigraAersehaltung(i8jest abigeiit des
anal ogen Sfet ist, dapAies ot SGrg§al dineZAnstivhstuit voarwanigsteahs stwba aescliuweist. nach ei nem
der AnsprUche 19 bis 21, dadurch gekennzeichnet, daB der Unmrsetzer (42)
ei nengLecki ntegrator (204) und ei nen Pul shohennodul ator (202) enthalt, die
auf die Schrittgrdieninfor- 18 1 1111109 1111'1 |11
1 EP 0 138 548 Bi mati on ansprechen, um den Pegel des anal ogen
Ausgangssi gnal s zu nodul i eren, damt das anal oge Ausgangssi gnal aus der
digitalen Reprisentati on des anal ogen Ei ngangssi gnals erzeugt wrd. 37.
Decodferer nach Anspruch 36, dadurch gekennzei chnet, daO der Leckintegrator

(204) eine Zeitkonstan- 5 te von etwa 0,5 nms aufweist. 38. Codierer
nach Anspruch 1, dadurch gekennzeichnet, daB die Schrittgr6fienschaltung
(18) so ausgebil- det ist, daBl das erste Steuersignal eine Anstiegszeit

wggfggnigstens etwa 1 ns aufweist. 10 15 20 25 30 35 40 45 50 55
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