r

1 EP 0 453 201 Bl 2 Description

or art control for an adaptive equ$h|o§§§ ngat this neth-_,od cannot be used
for high rate comunication since e préesent invention relates to a
control for an operation speed is slow adaptive equalizer which Is

appl i ecPes6"BHa% gh trans- The ZF met hod had@Acqnirelfor enadertive euelizerinet tie mel-

m ssi on rat e d| ital m)br I e comrunr cat | on %‘XF§ '\Q*rﬁ“sedf‘!!h'ghﬁf?@'ﬂ‘a%m&"ﬁrslﬂfﬂ em
nve

e % ;Rig m? o S 5
be

mi g the inpug
\?mOH]O![ ?sk' A aa ns OVa\een an %ﬁllze ﬁﬂa ctéili'y %Itf tﬁg | On
Sys- d| b.lé*@dﬂ{?:ﬁ.h t
(dennd lﬁLlWa " uithid ehggl.ella?cfr%l:ar range rrRﬁﬂther ﬁ'lom d?l’é Bel'it Qﬁﬁllaldb@ fhaltJa-e

like) ftﬁJIIkQH&rBUcB tt.rragoth@s. nafprocs <3G uRf OGE'S SdoMihd abovbl! describéd in 6§ AI30@B1& DOV e,

I s desCdniopfkln ign Pof tiR Inpaiéd me si gnal (ref erence signal) of the

i nput t edihn@is Ghioh havéihoCheeh aNGentedt byt | Nf | UsUMMARYIOF THESAVENTIONSUMVARY OF THE

| NVENT | gahteb bstacsn altr@ismiterand telrétevérishéecr and t he recei ver since sone of the

Si gnal ssoins afitlsesignhile tharfsmidted frneths franamittet t er  ThThepresemtiiriverition/ wastmade fol\@vercominke

f or ovearedsttiydnpatted talthe eceiNeywithoytibbingid- t as t hibe atoeemantionedprbbl@ot. being in- 15

t he abdiuences: whileothe dther sirialsnare réfibeiehibyed whi | e Itisiap okjechie progidepehtsol far an adaptive

r ef | ecthulidingy to cayse fadigg ordelayiefl eshe reflectionovi de enudligertwhish cgnenhanee epdration speed, con-

bui | di ngsFig-c® tavsse prlosart nyt@rfor@elaasp@w byt heverdepdeseas and convsrgaadeipariarmagee.ch can

enhance‘B zft'?fﬁfﬁn"ﬁ gengtes gqeipy ols- shows o ThAimygRtiop jsidefingd by the feFtB‘Ps ¢filaim
e S Fi e oy

re Th e
f eat ur 8t JPméhea;‘jlﬁY Fr'ﬁ'ﬂ?"f‘ifr ggergflaﬁﬁﬂe i nput? opn f’&“"{%e @?ﬂgﬁﬁ’ tiaﬁ
1. als "f"; ucgh 4 de hdseJean F;arpent s f| elem?:ﬁ ﬁfg a‘gr'"@g

|nvent|eq£|f°r " me'{meras %1,3 ﬁwal d afa ’fr’ﬁ e TRy EQemen 5%‘“’011 h

3 at thiy Eife%utput ta (ﬁ&‘@u fromhtdd raTCI y opera ﬁiitpél a '@g ﬁEFs*LPeCL e

St Q€. ments 1 through 4, respectively. Areference numeral mé&tAdd and bgdBted CHehti

are | npiétdbﬁddssfaﬁamrfoﬁﬁﬁuﬁ‘d ROGRpulYRRtRY S 5 t\h{eﬂﬂﬂ% aFeStait&d iR The dbihy elenlréﬂbé

el ement gimplifirs SAHBEGhONTHS BeldyeRmeMeY @ t i Oneghefifich of thE gals biGHink BEpIFILS are ARGt Pér
dat a t o, the @mplitibrithrEigh BRAY the adider 10fofbarc Mo fBfhell Bth b Wb tiidhR afelinpiteal thidial )
fromt rua.uﬁeéray el e- Since the gains of t hirep® pleddntifvintithhas adybifdties thbd tiie
ments 1 t Referegss ndmerdlSEIRAC12 dédig/a distrihel er eniMs mnethal aling 8 @l opbretibnBpedd tan bd/S
met hod isatat farpebainiioh the kel of arefetdicalggnat es anusadifbe high wansraiskibonirate Loémmunicatn tasd
from t Heom thdeutput éf¢hecksitien 18 ama 4 soptveictecidr | Nt 0 thtéhedwhvasgemie spaed fsfast singsl thd operas 5
t hr ougsubtractiigdhedeveleof the Fefanenne signdl frommtheug#5  Ofee iscoieifarmedsify the-ldMSgpated. of al | t he
anpl i f i discimipater 1Higem thelevel of theotiputofithsiadf | er 5 t Ahejunghtionwi heidestribedngw by waydf éxor m
an 30 def  regeecivalyh time when the data ar eampigRnly withipartiylarreferency tathe acspmpa-
fore the'"M@ﬁﬂ‘“WW%ﬂﬂ*’PﬁWﬂWW%ta es"ﬂ"ﬁd@“’l"ﬁfe'“l’&?fd@“@ﬁ&e nunerals 11

12 R?B‘?TB‘PQP%E“ E‘Ef Qﬂ“s havi ng 5‘911&/9 RgERn empbodiment,
or §9p gghgﬁ@ :’@ he ef‘érenc@ %ﬁ a“ﬁ?@&%&?ﬁ"ﬁ@‘ﬁ“ﬂﬁ*
transm%’ P Whep °Tromthe of .t he

P
subtrac{yﬁfmms hfqr'fglf sE"hefrg%'ﬁaer gence speed |

f
subt ract’ Ngly, kaorl s.reio& || botb&thfdCe S gnag, ﬁzwa tréau tdeSscrim.
per for rred(1 YhelZg nsaﬁ;r:r.sm na,gor Jorgme e out put
of the adfr comaudgrimmdhﬁfrg arftdelambﬁ.eréeﬁcrl ed r&rgvs DY bIYER Yiia§ m%wma%nown con-
respect i Vkaigh 9 so that the esrors are approximated to anp k8 1 B adaptivd dhul2érbitite fredbnt inven-
r ef er encezére) Aithéugih efisOftRod i¢ Buifahlé forlkBe nenti eged structure, the control 13
nyi ng dr aplote@sing dirite tHecopekaidnitii@Sss sHoRyif or ns operati on of the gains of all the
anpl i fi er Bas probigms that thera alel canditiods fagcorM ShOVWDEBCRIRTIGNIDPTHERREFERREMI ough 9 by
ZF or LNSvewgsntecaid hatdonvprdericespebdienct #&. of aEMBODIMENTSOf an adaptive equali zer
of the pr @&LMSfbeastMean8quate) nathodis@nalgie data are inputted to the de- ent
| nvent i onismifergongrplingdhetweighting aftea amiplifiersso t hat Embodingtstof theiprepgatinvention wilFbede- 2 A
i s a char P thsavginP pejthetite squarp efithesmrorsbeadder estled with esgerence to the drawings.
of the coffMegninigum: Qeeratign s cogplicalegydnd 118 ZF Eigo! ioedlask fingsems shipwing grpembodi-
descri bed"a"’“iﬂ" periggof F"§°"A""EW&P°(""%’$P6W ng th'@e'ﬁg.ﬁlm'& ranadgptiyeqauglizeroffhe prese 71
(Zero Forg z; fod |s an aI i s 45 ety i, whigh compangnts which ate, likedq,
control | i A" d °ﬂ5’s@f"'°P @ 1ifi er'tossinflg. 3 aredesignatad Wit ikp hypesls. 5,
showing a prior art con- through 9 so that the errors are approximted to
trol for an adaptive equalizer of the present inven- zero. Although this
nmethod is suitable for fast tion. processing since the operation tine is
short, it has problens that there are conditions for con- 50 DESCRIPTI ON
OF THE PREFERRED vergence and that convergence speed is not fast.
EIVBCDI NENTS (2) LMS (Least NEan Square) met hod |s an aI gor - |smfor

o e Y

lsF1 hart showgﬁgrd &%urt :oLfoan adcgr



However, the LM5 nmethod has a probI emin a pri- those in Fig. 3 are

desi gnat ed with Iike numerals. P0453201 B1

4 In Fig. 1a ref er efice nuner al 1 &giﬁ@"&"del ay dating the gain of the
anplifier in interest to the op- elenent for delaying an inputted data.

Ref er encelnfiig. 1 agaferense nyjpargl 1 densfegiaglelay t hr ougatingithel gaimefdhecmplifier ia|interest toghef opr
del ay- elemm@wdstmr?ernpwmem@afemmws |n EIP‘P@QF"! nto the Ing data fromthe
del 2y ereiehiout 1 sponins vsalemen e Wi anpiner puttegeia s ngyti i the ne
picfcdiser by i “nth‘tzlel a 'aaﬁe;p ) et 'n ido ok b
thr\oyglfa '°él?§°9§e f'f'%\ "' '

t hrugh rg: fore lay mnt ht d 'g‘ ntéjFl ?&?}tﬁﬁg @"f%w

arrpllfl el %@ia e a'ltOthﬁel
vel ght 4 gp d\%ﬁlevfelr
the del giieGh e aa%pto.sad weut £ mhge@..s @re qﬁtﬁtﬁe &p& oft'hg

thr OUthliﬂers 5 Gndiird i{ elay el Ginénied BhitYh@, NUTer fout sighdl mppeawt tHef réred TES
the refigg an,ﬁ.ﬁerss 1B4Bagh o AN Ble sidbr HPlRF RN ad s'frce ighal I6VeC H QubitrdGterd b bubtHhcts the i
the amequaids. accordance with the out putsi gamesigral VeI dBRkindd BRthedisriminatbri1€r S
5 throu %Rgfereﬂ'daﬁiundaﬁlﬁ‘yl #Ad RNt a discriftt OUGN  fhom the BiihutisignaRiévelfihp Wiualizeftb Altput
r epr es eindtstfor\peesrhing the igvélfob s refdrénee aighal | fiser a Sigrialteppesgitatie 6f M8 diffe@ncaairg codtbl
f or m arfronethe eutmut ofriise addervie hnd aldubtradtebfor act er 1382 subtracts the ref- equali zer.
er ence sbimactiig thedowel of the rafarenceigighaliyamte di scr i nmiThedontrol 13a dRevhies the gain efuemtpelcf 11
and 12 dissroinatord1 tionsthe leyal of tieoutnutpfthee adut put  thie gmpliFiers SthepughdXin préveteptjuadjoiderand t o
out put dentl mepectvelypr esuni ng the | evel of aswitchesthapoptrol piderswitchers14 for-updating a
pr esent Beferpace samerg] d3ajengtes anqatpl forset he2o c othe 9ain of the amnlifier i intepnst to e qpprated
ad r1qyeatialy %P°§Ei'l$t?a&EﬁJ@F °fE5‘P 3“‘2'5!9'5 %ubt r a@‘t"l ng the |evel of the reference

si gnal {ouahSion e LMR melber Fates t hécepelingly e coategl 1%%?8“%5?“""9'3’ oper-
di scri nif gegeyen 1""” r’r'?“Ph‘gt ” tf“he out th%?""t énea?fthe roygh i 5
t hr ough®™ “‘l‘f‘?'; P‘ anoe cUhtre) pre:en
cu :s:t‘t 3 °'T#“ ity %r he ST,
denot es o% h 1%

operat e | n of ™ gh
o by t nﬁ“m °L§”?§ﬁ“5€*é’* é’?‘ﬁﬁ?‘é order "%" f‘%’ﬁf'ﬁp 4 %4’863?{?“}' '95’

consecut I ygdgy1, ma%aueuaa@&s&ué;ia&twe\%rl h ;ahe | ﬁ‘ﬁ@bonf?él 154 Vfas 3h Q&a.tmg‘ermmbh@m
ates t hg Ry aeﬁ;ntyﬂmrdaéh 4 By adRbrbd 5PE S Ot {drginEts st sicethdohtddt béHordsdneXdper- 2

ref er endea flaiirahidiher deigitétDbyethe amplifietet er M A bpihelEMs methéc cor dance with the
pr esent thdGght 9 i lacsdrddfde Swith il Tollb@ing Formuld t Whi Ch  iSthes the iniitidthlTyting Gvhich BThe largest
enbodi nandthee added by theeaddbvet0 tecprabitie an output Nput t sldtacie ofthe didital bibbile commuigatién systgm t he
oper at esignglde theequallzee cor- Therefore, tdae basiless fhactuations witickintes itliswottsbrions even
opera- respondi ngyampyi-fa-eXy. if the gain of one of the amptifiess 5 throughcs s
time whwhereinys=-2/-5 0of, 2fdntoe amplifieis 587,80 t he tienijallpererated iapdhcagipenshted foheash fime ned
embodi npespectivelyr j or art in which there ar ewpandieidates ifputied. H\?pﬂ\taflﬂi@r%thS'—Mﬁl I

descr i bdty denotes the gain of the amplifier attime t=t, methochﬁqtqs h 9. |In Fi . the

Pttt o dawemmaeqinagmema P'H'@e%'éru = mnem? Qﬂ'"°18%? oo chmi age

that the cd?Y d°“°éﬁsaﬁ l | “‘athe
is fast f gd e ls e ope %‘:g ﬁgﬁ IGOP tﬁw
by the a MS rret E th
the follow ng ?Ss s'an S nce t e qmul 3 aﬂ"ve

and t herg, T )t‘(gprbw e an out put obstacl e of the
di gi t al wrignlN aﬁee&m|.ﬁe?g | on system signal to the equalizer.

35 has | eredidchimimhtorod1i prsatmedl thdielel Bthe | T | Sciafths Serious even Cy = Cy

- [ er r] -rétérence signal in accordance with an biitput Bignagai N of one of the anplifiers 5 through
9 is seof theluquatizen Yadder 40) as Shdn inlFig.2A@hd t ho A A chitRN dpparatutor ah,addbtive dhudidérird! | Y
oper at ealitpatstheoatpyt eigrmaht Axhfae shoeadRigi2Bne 9, r espdig:i vel y;

when t hthedulitracterd2 subprarits thelevelldithe eefbremnd age of t he hioraly oftizlap l@Bents (@ taf) icdh- Of
t he anpdignalifeom the disciimipater 11-fromthe eyel of the not | 0S hectdd ity skeipstp @adhlvtherfar delaying input

of t heangftAut sigaplof the pquplizpriotq outpgia sigaplth ough  t hdatg@paliedfo apfiret stagp lof $didzdeldyssle-
oper at e eantroty3aienot es an i nput S|fgnal st timents = [err one tine, in the
present ef‘f'Eﬁ)?!’ Wéﬂ?“"?‘ﬁ@ jOR8 ofgne gfthey 1| genot es a pMelity pamelifiers(s to R pach &9n- t he
out put s2mlifiers 5 through Gein tanpined, ord be oper 48R4 o4 tap ¢f gach gfnaid Jelay slaments foe
10 and 1%ieneg the eonitrljoprles sytching dewice A4 (QRuPr o 11 ¢ Weighting dhe; drlaved,fiata pf saidsdelay ple-
gains of which are to be a denotes a cogstant =

operated may be sequentially changed at given [err] tines. the nunberof
taps (5 In the enbodinment) [err] which is sane for all anplifiers. The
discrimnator 11 presunes the level of the Cdainms reference signal in
accordance with an output signal of the equalizer (adder 10) as shown in
Fig. 2A and 50 1. A control apparat us for an adaptlve equal | zer In-

T o o o



signal fromthe disaimnator 11 fgromissfze1Bevel of the mect H!!)IIHI"IH"MIIIH“'

each otger for del ayl ng i nput output signal of the equalizer to outmputs a+*

signal g0 data apRliGherkid d@ndis'adesy! 20€ %t.@%éigaqlﬁ] fer hierbRRthPlp.

13a. | nentfor delaying.an inputted data. Reference e o oper &t es
the g B; en& Belay elements for@elly-UT ali ty Wfler@émihhrf ihfeftsd data i& PpStied ffthe
con- DT ftoﬁ{ e néy eieaBts 1 Irbugh RraBMEt er M Ry HEhkRE 1, ]he data stored iNAE bdhiy eleMerits t 2P
of siaelEALR lday @émeNbRéisdeladitels Wi t5C hersthioligh ceﬁtsbmenmﬁarftm it ubse-
devj i@ﬁurdéﬁis 5 thiifligh B dénbg ainpified®rayed dpérd dedy eiients d Graigh £arditheBmplifieB9

) Aeityhtirid thefidput data to the delay elementaddBe L Mind wBightedh bi-ttg. andblitiers 6ftlybwgh® The
nNuiier gutplt dat(Gib @atpat) tiah the deldp elements he gai rweighted Signalsiapsl adfaddy theiadden1(eThesds- t 0
. O[throwih 41 rebpmctiveliz] Avpferagcennunierab (@ deed dat arimiRebct prasumesithe referencecsigngdével in
T OuQated anladuet fer atiding the ebtpyte from them- d e Faay -accordangaywith the pudputeignal ofiihe equalizerand o
i S i npputiéreSithronghed. Thedejay %‘g&ﬂt‘ﬁ‘ through4-he delottputsia H\*}Pftt §‘9@' teﬁt’e V°3°f éhe "?fPFe
del ay aheanpfifier 6 tbrﬁ@hc?at"a agfierd0 M"tane deI zfy%ﬂ Stq'?eh'ﬁ'

del aﬁ %P%‘:fﬁggrt |ncI ap e "t'h H H%QL[@ %"E' terit g
to t ce L er
del aye'@%égeé "qttr éé %ﬂ ﬁg" n{)?f’?. “at;% b Aer B M‘Eito

the dd thead ted by Jﬂ% Ot 8 She of N€
el Bt ﬁ;ﬂ%s%}giﬂm r%e".%tﬁg |

out put
added |s- t?tr ough 4swrt§,§,p§, ,4{ G5 dpdatin

nuirer a ﬂQe nurEJrél %Jk%&és alcbntndi foF S4TES 2d NGnd ur%f@t%pﬁﬁé) rlﬁ-hte#e@t"t@ khel dpe

an” adqgEntibif opdiditignéhick g&in QEtHBWnDIifierdB) t he g@m. 10 accordance with the

out putygbph 8 by b LMS Mehoiin bredstrmingd ditidrf | €r's 5 Adtbraig@y) thd. cotRe1debiycutiveiitpat S 1
t hr ough actordaries iwithi tie 1681 oF te(signalSfraynthe I €I axfedMiieddain\oB orfafof ths @mpifFleRrS thibligh 9 in
anpl i fsutfacter 12rand d gdferéhca ndndrdl @84 aghdies a 10 f orpmdetarmired ©slesih gevaldance with the plesent

" subt r aoitel orde? swittlity chratitwhicinieswithied bpthaal piz erembodiment each time when a data is inputted.

er enc eosiolidafor utpnkiing the dperatedigeid tolliyercoe  di s crlhereiotet e gl caRdbp opdated withinamopatas 11 -
and 1Z2esgondisgemplifigh. scrim  from t he out put tioh pasigd oftime shicihis 14SieEthateeauirddinthe t o
out put i New gperation ofthe thysformapdiembodiment| of Rripreaftdny whighdhesq qyeprpvided five amplitigry§) |

r epr eddltheglesopieedof t he difference to the cd®Weys® from the out put of the
adder 10nEi4d" Q"E‘B‘BPFQ@T%’F"W’%F“VI@&“'SUM ractT'}? 'ttf?é1qaé'9%1’" vantaga thabthe Qi c o
si gnali@ ApiR§lepea %’ﬁf é’gﬁ?r ates ¥ 'H%“c tﬂ‘?“ﬁ?)??“‘(?h@'%’i"‘s the oper-

di scr |dﬁ§ant€fgo?"dltfe"f ?”S'ﬁq "E Vil

oy 4} e he  f
thr oudfl c}k@dﬂ?ﬁfﬁ%{d A R 1%2% S ‘f‘;‘.;%' %rdc&{ﬁ‘i't'éﬂ:ﬂfﬂif? b ©
Qgﬁl E orderraw tc

a
mg
on i t teo

st
denot CO” the ga' ” Oflft .ma th%ambu .’eltf tma@!fﬁt he
oper alyggefyens | 15‘ %:P%Qﬁ\blﬂﬂrs%a&l? ai N ofgudiSydBtthted bif dmpensitad f3r eécﬁ"{uﬂélgh
9 by tgh@sdelRen®t h Od i n predetermned or derwhenmeéﬁ&aerngttﬂg The adviRtade@Pihé Qlis 1
consecut i \¢9lshoRPME gair Rth@diplfiedaneet2y;t h t henduRd Rlnobstt he signal fromthe
ates the @8idenoRbthedm offieaiperafiietFt,, 81 S4d t hr Athgligh el gainotdie LMBIIfRF is dpbratdicht &
r ef er ence Xxpdémptea lan thfutdigndataimed = t,pr edet er monemaQlirtkas presenbeniboditiamte ydirsiof 4 he
present Cedénotes thardifterehivd hietien theoutpatsi t Whi @lurdligypflmpified nay bé eperatédat the same
enbodioftbe addeciOand thadisaiminatonticktiree =3y i Nput ttiew.andthe emplifiers,3be gains obwhighiare to bey
t he oper atgédnaesiaroostant e cor - Ther ef ore, operetedamay heaseqbentiallydebaradd vat tdivem an

opera-_r__es.p_o.n.d.l_n.g_‘a.n.}ll__l_f__l_e_t__ 1, 45 times. tion period of
tinme weasmbesof3ps (hn the prabodimeqti red ﬁ n the Now, operation of the thus forned

enbodl"f’t‘ﬁmssamerﬁf?"cﬂmp&fﬁs in which there are Erow ded five anplifiers 5 will
be des inator 11 presumes the level of the mst hr ough 9. | n Fi g. 1, t he

i nput t" f,{ Rt signl The cqntrol vant age

ag .
that (] utgﬁ'a zeré‘;g; e a?e‘ﬂ lﬂ Fﬁﬁ,, a'éf hrf)ugh 4 5?@%?3 '58 g%t'%neqﬂagfeg'j@nce

s fa %9&& atepa 2R o oper - e
by th%lg%ﬁﬁﬁ (%eQJs%n nato: ﬁfr‘l(:rﬂfhe ;t e LMS net hod, ﬁi {?ﬂ ﬁwj léan,%{L VE
Wi th tohﬁuﬂahélg%aﬁhu RbM8lGoutput a sriafs t he rru|5ajta adh e

| ar gespe @ n added by the adder 10g4to p an output” o stac

the di gi tlcontRP i1datopbraidlthaighinlof 6H8 oBiat em si gnal t@pltraﬁy&qmalfie?s%m 9) each con-
35  haplifleRSS thrdugk bUdpreddtdimined brdéridi@, it | S kueled BAAPISachYRRId by elements for

i f  t hawiihesth@éontrslerded switthingdeqidei1 foetis 5 t hr OUgdighting the Sidtaydi @it sald detay 2le- - 1,
0O, 1, 2 for the anplifiers 5, 6, 7, 8, 3 quentially operated and conpensated
for each time 9. respectively; when t he
data is inputted. The advantage of the LMs Cy denotes the gain of t he
anplifier at tinme [err] nethod is not lost. C ydenotesthe gain
oftheanplifierattinet=t [err] 40 Although the gain of one anplifier is
operated at Xy denotes an input signal at timet = [err] one time, in

t he present enbodi ment, the gains of a 8 denotes the difference between the
.outputs plurality of anplifiers may be operated at the same of the adder




which is same for all anplifiers. The discrimnator 11 presurre
of the dains referepce si gnal in accordance with an out “me“ﬁ NHH“‘
equal i zer (adder 10) 3s shown in F.'@”?Rz%w 50 1. Ac

for an adaptive equalizer in- outputs the output signal -1 0 +1 as shovvn
In Fig. 2Brentsg]| udi ng: The subtracter 12 subt rlacelﬁdtrlﬂesi!tdmblff;fenztveschendem

ref erence an adder{1Q) connected taspid dwplifiorse| enent sAusdangasigagl desdyddiereris ynddemiversiemt he

di scri mi nef?’cﬂdd'ﬁQLWtP'{S sloraircof| seid amplifiers tae  nect cRiskimingter ¢reasigteq) Refarenesignahawobpior

del ayi ng i®AgRt °5ut ut &gqoal of the equal i zerdiei{orichtueg dagyseh gekegnzgfchnet islpdald

dat@ appl i ed tad“s&" ?ﬂ‘%‘{" Psg'éF‘H dél ay etiemfe control 13a.

55 @_ﬁ@?&t es the al r'F'"Bfm'tdﬁ'é tﬁ‘f"ﬂqﬁ'@“"m (13a) ver-
plurality ?°° ‘1“’8 conne h con- ar@‘f’ "”g"’g’q, H":gg;"mh'

pr edet er m nﬁﬂ Yo a tap gt ol s 23 nts
for switchgq § Saﬁﬁzﬁ" 'tﬁﬁ}: ' Jfaa rf,@a' ng, devi ko miéé';? e S b

deI a ed d%ﬁve the 64 &dde ndthe ten an die Verzogeruhgsele merd
8 reference slgnal produoed by sald discriminator,

: n, wodurchjéder déHVerstt

Di ffer enz sEWa? GhiffacfideR by tohiphis-cONNECt esismnm eﬁinBéé bﬁhﬁmrdundwo-
Ausgangssijgy des Add| erers und dem von dem dugth daEéhriCied AhieYdhs dek Beethietenf
said anpli f | lcbntiolorder sitdhitg m@hriddi4) lco Z @1 gt bverdtdnamng fiF fed g éhzelndNRdtariR a6t
ot her, . nected to said control means (13a) for selectively REil@ nk@raisgetihmiwigd. dadur ch
gekennzei Gpplyiig the, gaiha talonlathd Shyr safdi coatralr ( 11) connected to said ad- 5 sie
unf aht : deneahsof13g) teomhe of the araplifiers eachitice Si gn@l  $Steuepvorrichtung fiir einen adaptivenintaerrer
der St buerthstdats iginpubintg s¢id dealdy elewents (ltode Wi t h anactodmspruch & dadoeeh gelennzeiciiieiadider |
an?m’e burwhenaby eactBine gfthe aniplifiers iselpetadins c il t ei die YardtarkupgantdevYersilisken (5 tislD agch

ct ed & Reedstgmainedjogler and\wherelylthg stopeh sel ekt | deavVeriplrenglerkieksten Gefleratedrate ge-
cri m nat oraPplying saideplonipted oply iscearfemmedfarng a gai Yeurbwerde cyer ei nri chtung (1
3a) berecfﬂ‘l@t@??"ﬂ?él“é‘ﬂ’l‘r each of t he anpl |f|ers on the baS| s of a

di fference e rVerstlrk r j Sene °f’gf
out put & 1‘"" 'ﬁeéa"' an 'H'P'e (;
bis 4) ge ) eo by sai d em n WISC ent 8|'chera welst. ﬂ gh
Jederderv%e%E é’b ern rvor sal apparat erng Aracterrted by
conprl s- en' Rel henf ol ge angewAhi t WI rd und vvo- i ng:

durch dgr SR reghn | order switching
means (?4)2%%&%21%%&'?%@%@@%5&?; e%n%ﬁﬂ‘zﬁ%ﬁgﬁpvﬂstl rker der nected

to said copén &Ehe%&ﬁﬁ&er&e%&ﬂ) tohﬁéoﬁﬁ:hﬁ%l vel'y 1, Rgpa8i &%ﬂnﬁh&%&rféﬁélﬁeu%dagmf
appl yi ng tiseéh gai n cal cul ated by said control ¢smgRGant:13a) to one of the
anplifiers each tine 2. Stbuervorrichtung fO eipigluraélénsntsaedtani(l 22okrRE-
that data is input into said delay el ements (thslesundaux authastean sékiappurcetdidet des
dadur ch Pgehanspracininet dag whereby each one odontdesd'entnés adpliquies & up pemiseétaged
in 20 die Verstirkungen der Verstarker (5 bdesditdglément$ia mtapt;edet er m ned
or der anfd SM\ewerbyhtumelrsmwdemwen Entzgran Ver f ahr en  husieyrs @nplificateurs (5 & 9), chacun
Qu/erquad'r“%ate ge- aﬁ) i ng sai d cal cul ated gbeus étast enandctirdrune Arige desdits élé-
st evert wer deﬁ'"e"eé'é;zﬁ am%rnﬁwqeern Reibe gg-n. 403, Stma;eﬁewmewmgrer 'a?d%ﬂéﬁéﬁm'
adapt i ven SEhpiteter Ve ““9 o 1 b ‘ggﬁ'?‘at us f ordéandesdits F‘9 s 25
nach Anspr ‘1’“ ?8?{1 8%inzei ch- cor A 'ti° B‘?" °°téa""d't“""
characteri™ f'f?g da/ je g mPIH t @\9 ?@?‘?ﬂ%ﬁ’f‘@ (1

eg?"ﬂ
bi s of thaevfeﬂﬁleh&ﬁ% L ‘?ﬁft Jergged b ?‘ﬁﬁ e ate 3 s
Zw schens e net hod rtioﬁne f%oﬁr% #:kn e(?Ir
an adapt ! lemac n \6 ' cati Onsfor?c% ? éPd& fe aQJItloﬁ J' m

2, charact[eagdnse |n t t e e del ay elg rrents nmprises

1. Appareil OQingRMiRaH Ye@MbmbaBlidemH adapt at | T Undtoydh de commande (13a) connecté
CONpr enantaddisfet(30) S HiteflaRisEAUdRreAvdnALA sd 1 A dhliit GisdAmMEteurbaur effectliéh e nfRialdNS
aux aut r esgafgssigraleh derVerstErkegt ar der des Pat ent adaguohtishéIR calcul d'un gain pour chacun des
donnees d' ent reiném & pénh AddiamBvefbunden@i Disyi er et agenplificatdurs Sur Gl baseRIUne différért ait;
1. St euer dminator{11) 2gn Exeugen eisas Rafdeepts-ven Ent zie sigral de sortie dudit apditichhenitiét$s signal
anpl i f i catgnals ent§rechiend jejnew Aasgangssigral des de référence émis par ledit discriminateur, ledit
d' eux et arfddierersiundt € A une prise desdit& ol e-apaareibétanfearagtéliséren cequibaooiprend :n
Rei he go- 40 einer mitdemPiskrimipaterverbyndenenponder er | esindoeyende commutationsd'ordre tdet er
Ver zoger uriayierelarieiting (132) symssegyentielien Be-  dees chommpnde (14} pemnecté faudittmoyen de
Ver zoger n Teginen eier Vegitiskupg fijpden der Yarstityer 7 oge- commande (13) pousaPaligtierdp fgenadlec-
(10) connecti auxdits am 4




rungsel eng ot e anl i egender Ei ngangsdat en; plificateur

‘addi tl on "l es signguxdesortie ei gpo.;mhh jeweils mt gel neﬁ'm "’Hm’

desdits pl i ficatburs | es uns aux autres; jeweils einemder

Ver zogeggngsel errente ver - un di s%r Jg@éa%gr gll&}fergmgﬁeg df t *
- E‘P\/e {o gom‘e%teg ko%ang}ma GCewi chte ssignal 'k ethi{dn tre
J‘ .-%e S phfiersloZ 09€T Ungﬁ% % &é&ﬁ&&%ﬂz&&mal wobei

4 i °?~Ff' e dudit additi ogwbitichtilng bbdlron gekennze:chnet:st dat
em a’é&m\éﬁfoﬁmrokﬂfe&ea/@@uaaien@w sie umfaiit: un noyen de commands

e C oRLG ﬁmdﬁé% 8rétbrendd) signaMih lagdoRander Addi er egivemif\uér-Steudrinrichtund (13h)tver-

1 ?rﬁ;suﬁn S tputighal of aRiiadéke; dNBNI €r € gangardbrmen &l StsuekidtientdigbmimaehaRsinrich-
confrol@rihiisi 3aytobecigdiiosaipdisi  C hac untulg $14 zune seléktivenCiniiegen der von der
F eI er \WhiRdtd: dee sedqueidialy- calculating aggalolforf | cat eur Stegareinrichbtuln $t3a)d beraahneterf Vensince
Fr e Kr ie#th ofthecamplifiets onzherbréig of edifferancei nes Ref kunganejnen der Vefstirier, jgdesmalchennRe-t | e
Fdi t addetweenrtheeauiputsignpleof sdidadder agd tes ent spr tapiandie Verzdgerung a@gmgé& pighge-des
de ref er efaencesipnal preduceddyisal d?%}“}aﬁﬁ nat aur, pen\vedusshigfesderverstitkainach einervor-
55 aqkpenpperatus ipping¢hatagterised by pampri %n ce qu P?s“@@ Reihenfolgejapgawalyt wird yadwo-
Di skrm négor ver bundenen jit des Anfeaens gipcherechneten

st °h* | M’ BeVorstiriung i aden sivesiogn Verptieist fo
augrsrﬁggrl C %@;ﬁiﬁ%‘&ﬁng Pureﬁg'a%?fcﬁ%@%% K conmmands
8‘ egclh ti

( i 3a) p?ﬂfﬁpﬁf fﬁqg E:f ggﬁv 2, Steuervomchtung fir einen adapﬁ?en%néa’?er 201

at data Is input into ents 1to4 nachA adurch kennze hnet dat(ker
2l der_boy ekt o jen glem agy, ’3&5 I bor Ve el & i ninf O
a®Pl i fi e} 3redet aaﬂs.sane bferers un e emamndmmn&eﬁm Mato put
signal s gQipyingisdidaaiRliathd 84i® ,st,g,fo f&Kr | m nat g@uear“@mégt en Rof er enzsi gna
wobel eagdeh@inpifier in turn. die Vorrichtung
dadurch gekennzei chnet ist, dais a discri n.nstetérvdrichung finélfcntadsbtiven Entraferad-
5 si e2.UuKcantrbltappatatus forcka addptive equaliskiac-ng 280 1 ef azch Aasprech g rodér 2, HadaeB gékennzeich-
ei ne m t calding ttlaimel; eharactershd inthgtthdgains ver - F net, dia jedes dar Venzagerungselpréntes(l i al
of said oftiteeampliffens(5 to 9) arbopechtatldy theBrstuer r ei henfebieg@wischeuspeithecaufwéith- cont r ol
means (1@a9na99¢mmethedi to said dis- tung (14) zum sel okti ven Anl egen der
von der crimnator for sequentially calculating a gain for
St euer®i Arentmkappriatpsiionan agaptivenyalisas Ac-\e P&t JRevepdieatian® the anplifiers on the
basi s of ooad-mt%'@méﬁe?'m?@ha%m iHh&i nen der Ver starker, jedesmal wenn Da-
bet ween F3¢8 obhe Arlay elemepts (1 9A) colprsesdder ant fApparell °P?—!?f"§£'ﬂ° PRuk égaliseur adaptatif

Ver z6ger Biffsel te (1 big 4 - ref °‘§‘?
di seri i Higsel o en, wodur oh) )edngde:\e/e%tengE r ae-ﬁsauﬁséf Efig;?ﬂﬁ% 9 s
Bﬁh“g@@*&%ﬁ.&tﬁﬁéﬁe‘j by conpris- bed '”mﬁéh?e% K ﬂ‘au%QQ .réMg!;d

! desdit élémentsér tard ;

Schrity, d@ferUMAGRIN dfth BEkGAIABSRS Control of dg settd t.&;&uggaa%),(ﬁé&m
con- 16p,Ver starkung j eden el nzel nen Vepghadthf cofbts RGnb SHse qesSims! dils-
ceftrol neangndrladaan fnteingRbemt R Yo- RRS e Naghs Ehbiéi@ﬁJuhﬁéndé@brﬁéi dofabd HétalJ
the gai nsdhaleter Var8gdriysefeiiente (OB HFumneans ( 13ees dbsaitOsiements droarapnpl i fiers
each ti mMierzéhernSinceiter \6BtehiStlié derovef#3ge-ei Nnen adapt i wedadifishnase (10doniebdawdid ain-i S
| nput i ntungseiméntel etliagenddr Emparigsdaten; t 0 4),  naplificaspgoucdddifionnerded iy adux de sortie
gekennzei chneiber Adzhi jewdlie mit binene Abdriffaine of t hedesditd anfplifivateuis sessied @z tatebsi N 20
di e Ver sieweilsusinpendeat derzigargigeaidmente(wr-bi 35 9) nach en giscinivateyr(lth evhnentéoaudit adid
wher eby buyndensr ¥ggstasker (5 bis 9) umGewishteaieren der  kHitienneur povr dregiireungignal dextférenes.on
appl yi ngvafafies Yeragenegselemeannversbagrtant or ned f pction dunssignglde soripdudib additieanetr :
anplifieP3® turn, 3. Sbt uervor rI cht ung fOr &onen adaptiven Entzerrer 2. A
cont r ol a a?'%&"h @it dgp Verst éd%g uaI i ser ac- “'2'5°V°HQEH°WP§‘ ?Géﬂ"P"'@&tﬂr
2, dadur aﬁﬁ t@'ﬂa"der 'ﬁ@"‘l”é‘”ﬁl affm 1, & ?"]t goyr §f faniére
gai ns, gralpn fex ferstarker r 17,9]&]" ungsel eme °8‘€‘{" jain po éth"i"b% (5

to 9) argIr % °B¥z R o> ei nen Z es.lﬁ;%??eju

en f re les
e zgi,,,wgra. o 2 iy, Lo 2 sk bk “g:gi o Yt

the. del oy o e L ffior ciBicbge © L NSy Bl oy Rfikire de
6gal | Seuéteagaﬂ'fcﬁﬁ:hdc (188! &h- sequentiellen Be- commande (14) connecté audit Jen de

- conpr enapdkhneR bindriverdtatkul fOFJBeh erdvers@i-ar d (1 Acdlim §é§‘po u# appliquer 4€Rcdn@8ledI NS
aux autres en serle pour retarder des PatentansprCche

donnees d'entree appliqudes A un prem & et age desdits elenents A retard,
1. Steuervorrichtung fOr sinen adaptiven Entzerrer pl usi eurs
anplificateurs (5 A 9), chacun '



mt: d' eux et an nect6 A
une prise desdits el e; einer Anzahl in Rei he
retard pour pondgrer res donn6ees r%&%ﬁzgﬁﬁglteter Verz eru , I"I
bis 4) zum dees desdits elenments A retard; Verz8gern an ei ner ers‘Ee x

Stufe der typlegay @lwléparled'tmovendeqenmamu t| onneur (10) connecte auxdits am
rungsel e ?ﬁaéadﬂﬂ' F #PRifivateurs plificateurs pour

addi ti onneq““ 't%S ﬂ%r Anzahl jeweils mt einemAbgriff an
desdits a é| ése nord ggzé%l g‘@\'qt es; jeweils el nem der
Verz_dgeru ndu am alcu °"“:;f° dn discrlmnateur (11) connecte
audi t ad- citp §°'9) zum Gewi cht en der di ti onneur

pour errettre un SI rence en von den Verzogerungsel enent en

ver z6geht Eppareil de mmma,fdgwhmséj,mpt&kgnal de sortie dudit additionneur,;

Dat en; selon la revendication 1, caractérisé en ce que 10 et elnemmt den

Ver st ar kerngs guifis dud aBifealsurs (5 a 9) sont calculss UN NMOyen de commando (13a) connectK
Addi erer (slﬁmammdumuaaaﬂ&m\qu@ren von Aus- 50 audit discrimnnateur
pour offectuer de nmani ere gangssignal en der Verstirker;

sequent BelApparéibdecammaride Poud Bgaliseuradagtatif chacun des einemmt dem

Addi er er v eelbnladeverdicatiinst-ou 2, caractéfis®dnicki cet ours sur | a base d' une difference
entre Kri muechaque ééMhanta retand (EA2)cogmendannes Ref er enzsi - | e signal de sortie
dudi t addivewanneur et | e signal gnals entsprechend ei nem Ausgangssi gnal des
de reference em s par ledit discrimnateur, ledit Addierers; und

appareil etant caracterise en ce qu'il conprend: einer mt dem

Qlé}rl m nat or ver bundenen un®noyen de commutati on d' ordre de
St eterel nrichtung (13a) zum sequenti el |l en Be- commando (14) connecte
audit nmoyen de rechnen einer Verstarkung fM jeden der Verstir- commando
(1 3a) pour appliquer de facon seleo- 4 7 EP0453201 Bl

8 tive Is gain calcule par ledit noyen ;3connands (13a) A l'un des
anplificateurs A chaque fols qu' une donfiee est Introduite dans |lesdits el e-
ments Aretard (1 A 4), chacun des anplificatours 6tant sel ectionne selon
un ordre pred6term ne at 5 |'"etape d application du gain cal cul e 6tant
ef feo- tues pour chaque anplificateur tour A tour. 2. Appareil de comands
pour 6galiseur adaptatif selon |a revengjication 1, caracterise en co quo
10 les gains des anplificateurs (5 a 9) sont calcules selon | a methodo du
plus petit carre noyen. 3. Appareil de commando pour 6galiseur adaptatif
selon la revendication | ou 2, caracterise en ce 15 quo chaque el enent A
retard (1 a4) conprend un verrou. 20 25 30 35 40 45 50 55/ 5

35



