.1 EP 0 333 732 B1 2 Description

tvveen each channel is geonetricall sed. Thus for exanpl e using 26
channels With a [er1r] progressi oﬁ"’%ﬁf’g%ﬁz%entlon concefns a di gital
correlator or between channels Information can be obtained from

st ructesedption i n whi ch a nat hemat i cal opetwaer each ¢hannells geometricallipgased- Biws of a
~dejay interval of 8192 in a |inear rinedfopékbmiieiisivg26ichaneisthith a2 prograssion

del ayedThiminventicuesncernsca digitah poreelaier 6F . g. bétwedn cHanddiinfoidationdar be abtaired froror  Of
G B. siyueturatordn whicha mpaympwfoe?rﬂloah C3Ut 0 Or the bQuiValent@r 4 déia intanal 08192 B allp@ar B
rel i eripd ot betwgep aonde|aygy and dej ta. Syeh o8 e torrefatoned. G 1,290,336. The correlator of G.B.

ri camy"?'#@rf@ae?rf?gﬂ BRIUR AL awahha'r N t he2mM&xi2@ relidsoh oorrelating esigngipat gegmet-

di gi tfuet I‘Ef'orrel tor an |npu i s nudallyincreasing delays, tpebtain themeximern infor-

channel it % W‘%q’%ﬂéces& v wation rfer] Iﬂag'?'lfi'tﬁélf'\.}’lwg“:'ﬂ“@'ﬂ'éﬁwem!m
I pf ?Lbirvalm‘?%'g“ﬁ P ﬁ% I"é 3 rﬁﬁ?é“ the h@ﬁ“%é%’iszggda‘l’c‘@lﬁ p frprg 'Pé‘ﬁ?‘é%’@ﬁ@ét | ve

fo.1
Pecorihalith m i %,;;d; i 'W*’”&T%%% T

seri ey, eﬂy ried B Aifdl Runibdrs SM&S&' ap LN g,..,g,; 81 ng
del ayg ohelngdt VR forenethRBEra thedret g S T f i g-
ur ene&&eﬁrﬁtﬁﬁmﬂétﬁﬁﬁﬁw&e&dﬂm@w nal . ba ﬁa é{,&t’ ;&r n@? %ﬂ'ﬁ&&
nunbepésHifbregitdil E£A mulfipliel thes operates el &t or | g%g;,é, . thh ng@@s mz
| nput diffren/Idekay. f b6 contputofl dcp | riwitiplier ihe Ot @YY 2 {3445 A, withbut thé 1Adr&d3bs ;,Q,ql, 87 B

(f or nazednyulskediirgne afM diffgrbnit cauhtersiprosifiing hese m&hﬁdl gt Woufd bk fhvdivali #the fideSrEbrrelator
succ e diffsrentzhanes Abthe ehiliofiap exiBEM@GE, 0% 3) or @ B, 1.040,528 Gere BRIy datbrided: MEumPéand t he

'.\PI f trun thgiclective cdfitentof the couniefsi regresents; s ope patbit 9,188,067 B (forinerly @B SpplicaBdniNoAL.K.Or

r uctheieamnelgtiondunction gkthe iapi pignalaf slgnals or ent g4l818ay). bothitee eatipleUime Griteresi@ind delay

nmul t i Thisi qorrelator may k@ termeed 4 {inpan goyrelgfor |, t howhe intreast Maueassiye channelui pnent
accurkecense dhe| delay-hetwoen \glicepssive chapnels. u nt er s Apfudher gomalptor it desaibled int HAtpalentl d be

|nvoI'0“é‘EFs?°f"“?ﬁﬁ'¥' i ne rcorre at or J\/I di ¥f e 40,645 Ehianesrrelatop\comprises anplurgity efn
experi md "°'a ‘gﬁ“ 6 wer ehaneal witlya esiform gample time and @gi9ifnm r un
t he Cng FF’@?"P" m mto‘g,f," ers rdes mmmenmmtchwﬂse‘\wwgoea'

(for s e d he cor ped ‘agm;;‘;gﬁ:& P@Q!‘;g"ﬁg}‘:’éﬁggg?é& g: y

si gnajy, ! t hg s Thi's
corr e} %M cor r ef’%{ yjimes. AF‘?'H'?B""P’ eforal ehals s ve
chann w%‘eca‘ﬂs'e t g é’gt bet ween succ8¥Y ’éb:[ Hapgsd, he "hl' rt her

b
corr e a i nmdlngpeﬁkbleg highty deadrgtelt | NC cgﬁ@]r‘ya Iarg;'enru :\‘n:t:er of
25 &iorbe fidhs f b @érfi oaf dlsighalTP! | Ses mp TREOMPEIRTGr may
per f OISJB t8 Facétit hdvahdes nBdgitispéud, complvaid el sswi M&I tgrﬂm ,ﬁfﬁm&hg béfordnte &

uni f OprodesdingGaMbecaiiad biitdl rédl tibe) Ao adlat a. F oRidiRiriVeld BV makil§thadaniple™
bet wegigesifliha statisticat thadiiaedf some evertelkive | onal E,Tn g’,:ﬁp%ﬁtd tm,' dos) vm sf&hlcqfxs

i Nt o simplifibd] tha tpradedsing i ofj sarhes functiamsd Oner | abl GgbdeR&antlsH oAY ahdiheP lard 6iCkndse it berdel ay
Si gnaéxample efithfpiwih laseslighitsicatipdng expedmentd, t i pl i gﬂmpys the other non- path to
Rr ovi pheticglerly ieweekiscatterngevenisci ent val ue® at |bdidiig @ethigywehtion ¢ dipital prodssser
cross c Betaligd investigation infodhe Psqvgﬂ-a# oflight 30  coedriees ti mes. Additional l'y the

npl ecateringled @rtheeﬂevdqpn'aﬁofﬁ %@%nd nul t i phesnd faciredeivisg @ Gigoll whigh variesin
deI aydigtal °9§@|a?’ﬁg - ef f ectmeforing an inpst digelal | ow si gnal .
seque?'ﬂaf"t?n'éﬂ 1290338 E nunber of means fag sanmpingi thecinputsignalend provi
pr oc e28ge ge aﬁ9"€'§ ga{ °F e | Bt i ding @ ersipe of diitapumbery inguqepgsive samele er
nunbe?'" 'BPS 0 §]°' Ir""?t)rla ons t@mb@tet‘ﬁlsﬂ’@d out on si %nal s.

rel at}’ % h?s < Rk plvances |naP'B'§| $
A f f gital d
pocer Bl 5 dyspatison 4l @“ﬁ;ﬁ%ﬁ?‘; JL,”?B@?@?W : awvg'"?%gvmda f?ﬁ%?ﬁg

the samy e @daﬁﬁﬁearai Slh@did eirbigdh t heo e ey ye.
i nt erMﬁéno@iQrothﬁand@fo?rvnfm{am ob@inéfrh chann ﬁl d'ft,ﬂﬁ ,f,h %g"m ﬁﬁ‘,gd'§|a

SOMe  §jdbeabived BRanndid) Eincreasing A ampee ngr  Of o %ospe 0 er
exanpkdmpef chafies diibws firthed Sffsrmatphtts oat t er | n exper J%Q&nﬁnamrfbhﬁﬂéﬁr{gﬁhe output
part i ehthired! byt lesultsvioilicréased sqpipmig cOMENt 8. oeipo anthnfbtlc section ACCOrding to this

| NVenbhesdluionttd thie pibler blmiEstngrinfdimétian| ed i NV e e GRdnhéld cdiistkivelyt fAdviding @R&ulrddes Of
|'i ght front erapy dangrie ibteevals s idergritled dn GB-t he  denaflomaticRidperston;2 Si Ngl e cl i pped
means2fi1s;192 Bderthnsvgclf@emg‘lmemﬂtbp-varl es In digital correlator described
In U K Patent Sped- ti meaf ormi ng ami nput signal, fication No. 1,290, 336.
This correlator allowed the meansfor sanpling the input signal and
provi - processing of signals representing the arrival of di ngaseri es
of di gi tal nunbers i nput suessive anple single photons on a sensitive
detector. Fromthis a dine intervals (Tm; whole range of work has been
made possible, for a plurality (M of channels each having

1 . T T L . T a1 L e oy T T Y



3 EP 0 333 732 B1 4 Characterised by

Qut putfrom each photonultipllers é gs#ss giream adj ust abl e neans (19) for

i ndependently contrdlling of pul R e?? enting deteclion of photons in a
light the sanple time interval (Tn) and delay value (cm flux. These

pul seEharachised byandom di stri buti on of am w Oltbytfremmeachphotemultipliens 213 isxasireare |
(4L, Mpdiustable means (19) fod indegendentingontrbllingge.  TIf pyises repregentipg detegtion otphetarsin alight
recon Mgﬁ‘?‘dﬁﬂ@ ipteppat @m) andslelgy Vﬁﬁfed@'@sm ng flys-dhesepulees haveq random distributiorsofiaeg- ¢ o

t ake i °"'gf°§ggeﬂ va«bﬂ'ﬁ'b ti | | er oq"mielaﬂdfﬂﬂfgeiﬁm f‘.{'&'mf& ach ﬁere'yew
chann | se
of th 'I1£ 16 3 @%’"}5’ 'lgw de aF" 3 g:tan & nd
Wi th b% ela re nd r val (T H es IIILEgeér Iz: in umat
are i rﬁ' é ) " o e g%f,cﬁ puI ses,, %%W" deisONe
anot h%u 'h {1 4 mes
of h% b@q entlyt% er r|m ﬂ?al% Cm n h%é\c? ﬁ @IB& Th equ tPrg- €I @
2, It on y eac I's synchr o Qeé},aﬁ‘ mg L?esulﬁglgm.ggla}ent |y
to sw T 108 B8 Bl mwuueahaﬁdmngsyst erPudes b VaryingbpaciAg inOHife &8 Bhown for
Subs e gatfish soltieprodessd ecomes a correlator, or a example in Figure 4(a). cessing

t 0 be diferendel sgubiPet whenl the prodésedribebdied at I 3 N Of Odtfits frkri th dcinideRQ} 3 AEtakenYo

i ncl udeucturatarl t i pl yi ng pul ses of varyi ng eagtroharingl 4, o 4}, ories dfrelathrOARadodf cir-
sect i on The plutality pf chaeis Giay be providssl byt aCOr I €l cait Sweceives data fromeatipdhennbirandiegdsisig-

4( a) . puafity effcbarmels sppnaingesimuifassouglyaer byr oces Swils th e contralling logid Systemuelgouat digifal om
t he dewtipiexingiwite ptdeg@t dhe ghasnel gperatedisye-st r uC tagmprttey 6, to a CRT display 7, and a recording unlt
each ecesaimelst diffarent valupsoisampleimennd deldyat o . sm'madmm%&ﬁhemtemd@*?

¢ hann¥alugs nitay). beJ)r ovided by a cult 5 ed#ﬁ%@"@ﬂ@'ﬁ%ﬁ%&fﬂ' e&qmnh

feeds silgeV ejay {ime,sm and-on pADIPLe tH9cr at | rRgTTERtoR YR qyencyis aayt 1 M"'i- to a
cont r6'F°F‘f°h °(?°t f"é?ﬁ"’eé" nels{n ﬁﬂygl t al rru‘l“t? "QAP'PF? tilieBM1, PM2e
ﬁgg%‘ to a AQHG“’&"?'@E%?’HPH@’ uni t

chann&aui "'et'
grestsgve' mﬂ ro ¥ ut of Pidure 3 Borion B 1 S
p ma atorofthe rese inv
Vi des re uency °f E% Qrtfo ﬁ'c] ay
tine ¢ ﬁ@ﬂm%ro’i ﬁiﬁd%ﬁelat&‘?srcfeﬂljle@t Or t nﬁ Q&'&Bﬁé{m Fﬁm@ out
100 Meigm whith § ¥ & int fFleter n réd?e-SUG&eSS' &ﬂpuﬁ & First defandbmiser 2 i

al ter ea,uawoﬂe%fmbmagsw folnpl 1 er PML, coiEr | 1 SWhidHB.BURG - thé nGmbe?rdftdﬂl%b"st I C
Or geonBhé afthmetic se&&ﬁh@é‘oﬁﬁn&%@hﬂt-ﬂi‘ll OdeS réveived i ¥adABaM§i6 Biné! THe SHRRY mumbié s

| NpUt meikigieR whiok YnuRiplied wo! M@BItOhunibedsSES  Offed vida latcht2Hito b Beldyd@sagpleSRfe 1913l
varyi regeived!ifca Saniphititie] Arnatvely it niay -t he Oudrlytie cufputcof hB @econdlderanGeiser B atfey

| ayouprisefa prdgepssive alidér whichh piovides taOnultiplh  ded e alircugh a Alvitck 1 intoiabalinger 5. Thagwittle14a

ti me vatioybyegpucassion ot @iditierisaitiingsa safiple COr r alsathas andiiput fn the Bistdetaniomisen2 and

anpl i trele anal ogue si gnal . can be set to receive signals fromithe saconldehed by
t he condRachrbainekmayheveatsarople tomectlofkgiv-nunb e domiBerdfwhenadress cofrelationds nequired, orsef s
def i ninditwoioppuisof eguel freqypncy but differpnt phasgine|  ado erivamighals fomdhafisst derandaminar gwbere |V

ks anthp frequgeay and phasesheing ladiysiablecand jade-c pfde- an ggo °°G§'F tis requised. Thecoynter 4% output
deranB¥¥®%er 2 is fed into a sents 2Ny orffedih %'"‘i""f" t"l\ﬂp“”“f

The inyprfion Wil po, be, dasfyibedh by e %
conpr ?’r?@ a%%mm%wmmﬂw@ach sa;ﬁg‘"‘f é’?‘? b ‘?%5.5

mul ti r'arRl & tIVQr mul ti d t aocumu e uccesswe IEe'g"I
adelay adi p{ ihe do celve nl hrﬁ gely
it may 13 put of se e§e nse a
Progr €Sy ‘6.% E‘a'iter\‘)éliv&i&FQEB‘él des a mJ' t' ian &asé‘MotuB J nto
a Coun“ﬁu:%54toﬂ%%re%ﬁdph§ﬁkeﬁﬂnﬁ@kﬂsﬁﬂd—by a %M&:ﬁ uﬂﬂ)o ditions withing a
sanpl e iyt préd@st mdhtiblIPUL from the figst de WoatRits ao.arsdmtob.smm 11, 15,

can be 8é cdrflafol ¢ 6f FigareSf 188w td Beud-t NE S RfidhBS112] 86, 3d stbi8AB afe BN HRmb&RE Mheh AV €
a Sanplating Wb Bigebcdq, §2 formed b @M1 ATflu WheN prultiplieRS Sutud 'dre 118-bitsO Aunhbiers] @Ad!itecd
or Setronh Yt scateriny gxpériments. T light is deteguency abuimuldiof JulbuE32tbitpimts, t O recei ve
Si gnated by photomultiptiers PM$, PM2endfadiotaiear 2 when Theaofrelgtorsysten clacid? jpiosides tierigng
adj ustiidess 2r&l Fbinoiest light @xpegimendsibnly 8 Or s5¢| puisesrio 4 sampledime gendrator il Thioproduces 15
out pusingteeligitffux. is received and an autocorrelation two outputs clock signal, STCj tarfde8¥Chwhiehgh a
| at chfundion istto be caleuintedi ki this (cageuanlyl®e of Thelofinthe gounters 14 115, latehes 12 1Gedstayadbed
by waphotemultipligr kil is ysefi er 17. A second, dépmRlesiore 13ardeccuymiates 18. Figuresd(biirle
only with reference to the acconpanyi gg multiplier 17 is fromthe

del ayed sanple store 13.. The draw ngs of which:-

output fromthe nultiplier 17 is to an accupulator 18. Figure 1 is a block
diagram of a correlatoit 45 which accunul ates the successive nultiplier
outputs Figure 2 is a diagramof a channel of the cor- during an

experi ment aI run. The coI I ectlve out puts of reI ator of F| gure 1



-5 EP0333732B1 6 show the timng

rel atlon of STCl, STC2 respectiv . l.yes sel ected depend on the nature

of the exper- Bot h 55TC1 and STCZ%&\?ga{%@qsane frequen%y but | ment

bei ng conducted and the accuracy of corre- STC2 is del ayed on STCL by Tm Xx

{ N+F)showthe tirsing\relation of 3TG109T Q2eeppectiealy.  So mevalfes selectedidprand en the neture\of the eXAsr-and

an i rRotuSNiC1 andiSTC2 havesthe samecfighueneyrbut t | on I9TentThejng cendusted and the: ageuracy éﬂgﬁal ned

bel ovETCRis delayad op STG ‘IYH'M(NTﬁ)-t ere Nip effe@t'md?q“@\’@m& q effgcty "a"y@T Qures

5(a) ,and 'tP@t’b?a P'atwpt e of de

del ayo g thfaurf' “&;@ﬁ% 1§ppheﬁ| ur® 5( E Ei't?ﬁ] °°§$ ds of

IengttFP@H'Ee’FHEtﬁ'?ﬂz@ %’g Wg;"ﬂ” BpRl 4( a), g H’e °‘5ﬂme gr at ed

by a ?esﬂn 'S d{h'g %nT]\d heach

repr ?g oelvemsa ‘g‘ é' me I t\‘at é ﬁqu% kbf%Ch

ber ﬁé" s s pugZ’ mfaml’ Pl p. a.nmJ'sm 68 manCe
t h ;[:55 f5e/sTel. Ort rscefp? Qhofll C isG Fl'x(ﬂ 1F)ahd &R Be v6Eh Y Ed

A;:Entré S‘ou t'lM@ﬂ\WtﬁJl&Eh Q%E@Ut S Iééik chaﬁ &8s reqliiRd.LAVRGH3urd @ KdwBuchU| ses

STCl thér Inth ReCdeldly sfdfe R befoldthe neX{ 8T&f Of  Cldefub infFHhlibn lsQathéredNtiming andérréiaton be

var i Eftish.rhb anpf deéd Tl @RbnRd WS sét By PAS S e fhedslieMert/tan bélobthinddbyadutlsidening: the

channgy frexGencPHETECE tnd oAn BB @6l et ediffikent O W5 MU Gdncéph6Maul spadd. Fif)6b sheiwaihe sdverage i3

bef orvaiub h&adsrfbﬁhnn&TCI usef ul | nformati ontal spagebhany edchennel. Mop coveragerie bachi on

pul se. Whiistih&dsnhter 1pi8 recaivingpoisesms aivsenel  nrhasnes et(mbequalabdcs fime andthe pasitiorhef

obt ai thexaburider 18 is alsa redeiving guldeb from thedekane quenc yuch ovBa@i isamd can be set at a

di f f edogiser 2 Gr, incrample periods set byithe §%62. Fi g 5IBBMANSST Meoduesy dedgyms o Pt i n

each mises:Hewever, since the start of STC2 is delayed 20 cﬁbagﬁfgrplaegnp@ﬁtinﬁﬁgndﬂple“mg chanrp o

\COVerandiiCH thesarien of figitelumberaframplateh 46 11| sneldeBakp Mses as _above channel

vV c( @ﬁ!ﬁ!ﬂﬁ@thw&@tw#?"'@ﬁﬂﬂ‘ef‘ﬂymltlon of the te?‘ '5’ &al so receiving

pul se bb'éﬁ?'ﬁ\ém?r'r&}w* uch coverage I's sm dorp b(1> ( rrghh Rer i ods

set V%quu 13'“ i "s rodu ’fj‘?‘t%ﬂt‘ﬁt"%\" 'I5°?'8°ﬂ°e ap’R'Fses

1)?" ‘?“ ti ﬁ' rent sanple
Sbyaﬂ g?ﬁ nsged% Mﬁa rede TCI t uﬁerg % e Inf ﬁnunber s from
Iatch lch a On N Gdé Eﬁ‘f nJ Qﬁ%orishﬁt%‘hd Watedt €N
into 11 .&9 aﬁ}b %nﬂih Ial:ch 1s Outpu the T( n%)y 1) 13 a delay time Tn( M+
F). iplier 17 is thys a series of numbers formed by = ai(m). T( 1 a +(1 ) The del ay
st Orem licafi onebeJInyi 'nﬁﬁaeldygd&a'barn%ﬁpm regi - wherePdlpgag al is an integer
Or NOQyrd, B BTCY\bdglhs the RABULS bfdtore TIEDEr S ar e\netﬁal@dadﬁnsimyto%%nmmbddodhed
Out  |dteh 1dafdaerd, OUNded t o the nearest i nt egeuntofbyeriaplifiiiu speoe b adfaantshannels, t he
nunber s og&stieR 6F aichrrehator to calculate an auto corc (1) =thB may berdermed3) ovenlep facto OFp| i er 17
f r om delaionG@iclion vl Bdwebel descridbed THe balgued sswher e bet OF PIB & @ 1Myer. data DD,
Whi C hativh ef aaridst cqtelatiah fuvictidn iswimiladecepy ed, | Fisureﬁhﬁgrenmlphmswtt?asmgﬁmar e
" const thatiweeimuit signkla bistifferanteigin ateaiseliat | D,  pisanstantOR The deited line siiqws g zaro OF: BWY-t he
by mul t iTipd switeh 12 s seido eanoest the deganiiamisen f nurrﬂert%"afdérﬂtﬂaﬂg'%?"’”%c"“'"g overlap and
(a + 2bothmoknterp1t, thatiohtfromp scatieringegerand noAYY émfy overlap. Movmw
(3 limessca:g; velgsity anddurimimnce mesgyreraents e 0‘(9t H'Pé'g d?ft‘*&? °’1%""&1°"3;‘d"9i\?& ALy the
char &W‘MW@P‘rW!‘W‘@BWW@B’P@ he ypwards indicates fewer

by s ag%, e EERm e
erof uls

anmou el.;eq{
8::)” c"‘l‘atﬁs ?ﬁ es r| C@. Céﬁrlier rrelators may be

a in u I £ S Corr unction is simlar except
FI gur r:a'f% Qh bet a S%Msﬂoh@% dolettin {alhBpaca ¥ GB '
si gnaly ﬁ%[ % E Mt&@d 0¥ 2662338 fordfofalor 49Lhann6l& trhéxal dovéishes NOWs
a Zel’I Biled - *]anﬁwuftﬁ erle of3igh®t 1O ﬁQéBi'&Gﬁted ByRofbORtANDEIR With & asséciged
towar bL thatdré Sﬂcﬁh\tﬁﬂtéﬂq§adoﬁlﬁﬁéi&38 g OEr kiiAneh Ainbar; ha tvbrticDsuphration islierely .

Li ght g brdBr an &épérinieRtal ridths doMisnts of §i6RY I O Bsting@ishCistwdbmcrampiscTii valge ahaiphb B .
MOVi NgkedrfuldidrB8dre re@d dlit and Abrinalisby, TRETAI- t UT DU @nd thatrof betal Isemiba tisanneh nurdt@r. Thik s

ri ght jedtiaél nermbiRed Van@r fidirsédeh) chdnpsliscthe t 0 C eshiaved iyepassingiarsignal intohaeéerial alelay and

di r ecéutrkofrblatioh ungaionfootvelinpuit pignab®1. PML. s ataking the outpid ofsucassiveratagpnitg ouginput efs

| ndi cat @sfofneavetructiitator the switipliet 17 ohiFigure caam ofnultipllerschionfielaied signaisge digpstiemsecond
channzks septaceddby e diffeleacesauseer tieeuit space.  Bot Hpuliofthemuliiplier.ser 2 as in Figure
4(a). | Asmeetiondicabansl theyfaluss gfme@plg tmpe  bet a HP ever'mwmﬂélqt'ea@%

nunbeTm pad detay am @ppcveriablerimeash ghanpal Toes | s AY krepiRgEithad aod making e XMy Lot by
Usi ng these val ues of alpha, beta, tay space, and the STCl1 and STC2 docks,
and the nunberof pulses 45 overlap factorrthe earlier correlators may be
received in each sanple tine is counted in“both coun- examined. ters 11,
15. Del ayed data DD fromthe delay store 13 Figure 7 shows the cover In
tau space of GB and non-del ayed data ID fromthe latch 16 are nultip-
1,290,336 for a tot aI of 49 channel S. The tau coverage I|ed In the

o Y



S " EP0333732B1 8 Such

val ues vvoul d g| ve zero overlap a ln Fig- as sugh; Instead a fast
adder 211s errpl oye(ZI As bef - urn%g%gﬁw be achi eved%by the circuit of
Figure 2. ore for auto correlation the output of a derandom ser This woul d
L nvol Sueh valurs wayldigivezeregypilap as shown Mgt he  @s such; instead|afesbadden?d isrpmployetl] As hef-
"RL-OV i wieB andmsy ba;achiqved by thesircuibof Eigune 2c hannepre émaqtmorrela%qn oufpit ofi@ desgndomisas ac h
sanp| @istwopid Inpelyesmakingthe saplg fime Tmpthey ) t he2 isdathintora qounten, rfﬂéP"' g8, numbessiimg t he
separs&'l“P iy 9adhehangel an increasing the delayineacty _ ) ¢ ?ﬂ!ﬂﬂﬂé’!"‘ST sty t{'?ﬁ"&]%'&"‘?%‘%” 2 and

nto ffg?'ezvawwsawméﬂmbgggemﬁ‘ mheat ofpLn °@H=a :
%iz rn

st or
Sl gre'nal S

chan chler el 983% 13 I dﬂ
arran,g, eﬁ‘fﬁ %mm‘%ﬁf atoroq pe SI g
o e

oper - 6B 2,1 w&ade&nbés%&ﬂﬁtoﬁ%%dé)m Ser212and Rtheteaddit BirdufSF: dPe ftrRSaddét 28
S ' ng | VaridBletimy %Ih&eﬁu, between channel. Figure 10 had alsdrh 6itput & tlQlﬁtSHJJn b @&y dutpst th &t Ch
| shéwstRY davérdl ofddl Sacd By 14 cﬂe%%enslﬂz des CéduRBrS232 0GPt RAhIS Coun@Y 23 fbrre the 21

and ttee AlGath eaﬂmuﬁenclmerularre Conbitigrables 115 Thipperced bt umblbr ihat combihed with Bipul GbraY

t au, gapd peticdlady)abiohe the sevegthr charhel. TheaS a Sthalatehi2forimirigtheldwar 8-Bitndinbex oth 32-bitar r y
out pueluésmf alphairoivand bdte= toMdma e cllicut au S pauberrgprdséntinh archanbel fcomelation coetfer 23.
Qut pudted and prattical yalgesutirendmplénipnfed aswest he t heenk.| | ustrate enbodi nent. There are
consicdkadaecpatentalsa lyrietly de@eribps @ systanber t hat This reoinbieatiomjof laddey (2 Uatclf 2@ randaps
par t iwheteiphy = A4tA/endibrle =2 Thingives@iatnned . couater £hpetforme [p pultipligation ey puires | ower
(8> hi tsP#raReyeragess shownin fiigure K ith eansider- 5| phareceived iepch sample-time Tm.AThismeaps ther o
cal cpble oyriap iaadiaceptchandelei ng t he chan neI WP'@P'&!"F"GP Radast prough ta et gn pyisgs
pract i c%H @Qﬂgﬁ%gdﬂsﬁ'@ﬁs $ °@rﬂa Yhichdhe, sPa@d’é’f?P"V EP@EF" a‘l’ﬂ bF a‘i"é’ﬁ'f'e ﬁl o)

\%lerest Plgy % P §s ﬁ]cha""eh'l"? corrbl i” ap e
e 9*5?;% ‘ﬁ:"?% fﬁ’“.%"ll

shi rI i a t

per LSS e A m% : spac éfﬁ m%
‘(’)“Vter 'b’ég,?}’ﬁh ﬁébkeﬁc‘l g'{e‘ﬁ% 15 Gve g be cirG. Fronf P! © dd&FPz it\./ eJ!J‘?esﬂn

t the-val ta = 2 indi- fina
enoug Bafsb ghti2eld e?lﬁ > Thidlis showiis Pig3- ]sodeschh%v?ané §X§Ih‘3rﬁldu¥b $ 3 dtdin Eshﬁe
space,q, _pl ca ?I y 50 nanosecs apar For RarBPhdmbb ,?ofmhé%tw;gmg&ggse‘ﬁges In
succes SPdélﬁor%*ih%ﬂ@& CSnd A mugu.reteermm/ ed dafeduchsithécadt) Phd JOMbIRAIBR of dBder ¥ £dtchlat
IS 3ivajuie opd) ard fid)despectiveR(1Thebihdicate 3 Ji VEXand cduftér Z336HME an acdlmuldtdt@nd cahbé St | Yy
t he \ugl offect éf vadylnh the pyesiag facbr by Bdusesbaer  f r OwSed f\férimaEcacedntulator 1 8 of Figyter 2 InAhib )
Wi t h oh@ aod/g fdr agnstant acagiparelatotshe del ay 8. dassthe Giicht22ds dideketicbySSTO R Indtanld \of a
r ecei vehlltiemampids aftavespace cévempe inBiguresn  of Hegandamireltmis this to pulses to
| at ci7, &9, 19411 tandbb achlevadibpthe siistem of Figuseund t he M[Hlke parrelator ®f Figanektds @wribedhas aer o
over |2ajphecvalug of alfhp davariedchycselecting thadred at ch multichanpg) cormiatar. Howenesthe chanhed $hown i n a
t hi s quency of $1¢d. GEG2 feseagh chanpghindepes- and biaFigures 23 ¢anbe used ip formpingin chpnmel cot 12
\cat edantly. The a@'%"fd’ie\?és yasipg, bplecting the THP s rplgtossdy ogrrelationroan be pesfgrmed qn g gignght age

of muﬁd e;g §EI' €h,ST<2 for,each,chang 9(c) with one set of alpha and beta values, and then
r edud‘é' t@ﬁ'ﬂé"aﬂ?"ﬁ" ehre cd8 “E’Wﬁ“k"'fp HH"& qf ted A
of F| 3"%?’ SYSIE cost . A28 81“’ ing ot ch’
in F| %var sd %; eI Ys TN é:g“ ar'e*a? s"’??"&ﬂl&'s’c f}ﬁ e 23
f Or e%.ﬁ s;" %rrg'r“"" W a"ar oy g‘f{) et vﬁm‘ ﬁ!aepm;,ass or
I b e us
'g rC at Or 5 35  faneoh i]%hfnﬂélﬁ.tlm e&ﬁlﬂﬁi’fﬁ gﬁﬁ‘@)by STC

nt
2 | nSt A ally'athéi rrﬂlﬁﬂp pi@bt L AU SERACRIELYIRS BUR bb Usekil 3t E:xBMple where
der ar&stamﬂﬁ@ reomnansmtfun&o%s Dverltali. spade Ca5 Dspiks ieRpeRtdd M &matrammaa The ek QUr €
The @6Veragh Adt@bssible with Ha'phorlart reélss) bed adharfhelprovilbh badigiBnddbadig M ahdthy ar | ed
by saheprbdenGolrfiftordis Mexible/Tie! it dafi BasgiRl COr rvakiablethannbiabessckouhdift taulapues ntil tid1 0Wn
guenopyersth asSdrylone Sihe piiod art eoedlatmdiandnel | repikpBetected. | N Fi gures 2,3 can be -
used also inf v ways by varyingthe freduency rof and dantiy. The value of beta Is varied
by s@blaytietwegn 8T and8TC2.r el ators. A cerrel ation can be performed on a signal
requi r eftigueked iagn ditertnalive fo tWTsPdtem SFFiRIref or ed@JAlmshan- with one set of al pha
and [2eMany oenhpgaents agathe sae andand givenli®pendant | y. The only limit to the
var i saferense pymeraia: IncFigueech thire | ae meltipliemt al pha, heftdigiteliProeespescRERihe al pha and
‘beta is they will be an integer of theg system required tau space. This may
be termed nmultiplexing clock frequency. However, this can be made suffi -
and |Is useful on steady signals or those that change ciently high to give
very small incremental changes to 45 only slowy. the values of al pha and
beta. Thus the particular cal- Aternatively a two channel correlator may
be cuI atlons obt a| nabl e by the pr| or art correl ators are used, one channel

S Y ——



.- 9 EP 0 333 732 B1 10 neans
(PM PMZ) for recei ving a signal which 11. The corrgelator of claim?2
wherei'n each chan- varies in ti nﬁppg?ﬂsﬁ51an | nput si gﬂ (S1, S2), nel
has a sanple tirne clock with two outputs (STCl, neans 2 3) for sanpling
t he i npuimesnis§Pd,PMZ3tor recebirgapigodl whictent i cal it éqzmrelytotniplamzrwme@mc gise,
the Sarjesixtuherforning e nppt signab(S1.82). of di gi t ael hassisamele fime dagl with tvp JC1.
det er m nimagnsi(® 3) feraampliag the jnput sigeg) (Sn d thesf?éis%fl"(?éﬂ%'meécytwwfef%f Rhaseaihe

) ;S2) and provudlng asqglesof hﬁ purphersiinguent et ERIHENGY fg p%{¥$| (T m).and the

F%%P"(%? 8

pI ur&Pﬂ"?s °t|5\°' hg? each havehagp & ayd@ﬂ"ayl ng a
seri es of’p ;EB' "Yi "ay value (rm to pI’OVI de a del ayed
17 o

si gndela y(13) et i Cp or 21, 22, 23) for
recela\f’f" gnal a%&"%df p%'gri her 10 1. Di gitaler
Prozes n and

E| nri; %f % g‘h’gera{l’e - 1 D' talerp @.mrPMQ)]ﬁm g;ge,,gg 23)
for 1ES }{é 874i 2 {\é@&é&%ﬂwmwen e.l.da afiﬁdagéﬁeh Sde .\%12

out plgle ditpyd ﬁeaﬁtﬁrﬁ idn, SECL 1 ON, bildenden SifHalsdenden gna , the

channel s ylg4cha meuscal.b%ﬁdcmwprarawlﬂl Ng &  Einricktlrigbh (2)13)/AGSAbtesten dbs EiliM
Abt agéqaifediuthemitital odpsifiiehy €d Mat hemat i Gal gungdshdlO(S1, S2) und zum Bereitstellén einer
gangehargtenbeéd byS1, S2) und zum Ber ei t st el Fdije voh Bigitale [ZHferCih aufeisanderfbigenden

Fol gadjustiblectn@ing plopfor ididpbtentyicont@llitgei nan dAbtdstzeititerdalian @oh),ust abl e neans (19)
for iteckampla dma inteyval (Tm) aed delap galue™amipst zei t i ntreetwepdnl (M) Kapaler) (44.4).ven demepjedert | ne
i Nt ewitsih adbelweemehcitlchanns! (al) aad, (sn) eimeeVerzdgernng((19) afwalat um eipel Folge)vonyon
denemecaefiganabledighsl signehproteesingsneane Hh  2h anEiegangssiffenyum alien Verzdgerungswart{em) zu

Ver z 3dRIS8( 123 In egehfohrsingli4m)dorsanplien Fol geveradaern.cisbein Ngmga'MSeS'wth8§l gnal
pr oc dhesinpy signeh (B9, $2)g0 Pm!@ﬁasﬂ' fimRysz| ff'e'F-n um ei nen Verzfaerun swer t
zu 1jnteryap(Tm) and ai’ﬂay"fl'! (vm)fhﬁa@wdemhna ich 3% Z%m SI n

ver z@! @Pf‘é‘ga'&ﬂt %ﬂd°f) P 'Vlfé;}ﬂ"
sanplv&ue pldm a "? ﬁf‘@r‘i"ﬁ'f"e' b%i'i'?d ef’degaéf 'V V@' 33"55.'1’8”?1 3n-

el neff A?‘?WPFEP? B'Em Hh ’tPI RPN, 22, mei

ot her Sr‘k?‘é 1wﬂé?e‘?nme7-&h bange%ap%daﬁé o ?&‘fﬁ%nﬂ% ﬁ; : e' nem
Ei n- Xé‘il r\‘ 7)‘? |p annel nal thelt el
desv s an 0| nem ander,gn ﬁ’eq:leH&Eﬁ &eh&ﬂ&ﬂ% fithn|b¥reitstblisi | t
experl W\ rooQQ k Gaim Fividré e aritifatid | ONS . gekennzeichnet durch

el ne gﬁu a&.ﬁsm{cl%q@&ipsec% whérdby 23) ZélfBtefibarel BRridRtuRGen S(39) 20 unkEHERGiden

wher qie'prdcBRordd 4 étRIatol  ENPf angen Ger Ausigiebreded RBtastieitibtorvals () @ des Véizo-

sect i ong, fe/Qorrbigtorof Gl 2iwRbrsih thg Inp&telgd 0N  Wheerehgdwerrts @ inflerhalb Wérapd zwiichentdanal e
(41- mhi($1)52) RiasteambHUBES &t VdryiR)time 66pAS O35 | Selizeln@r Kadkien (@1.y) und

30  ration WrsReby (e €orratdtdn forfad a erblatiopra at i O nrekoafiguriorbare Dighaisignal-Vereteityngseinggle or  of
cl ai nigital wped.€i N the arithnmetic gekennzetundenétd, tui2;N5,516C13) briederh Kand! ghm,

di f f er ehi¥te eelaioef dgpd wherein tha pdbig-  si nszugl Abtastee déa Eingangseignalgd®i, 82)0ym siam
unabmalr{g1, §dris antasalggue signabwith aitiwe vargng uct ur Ahtaskeitintervall (Tm) und einen Verzigeruggswaed r n
des Amplamez@erpmmovemp@orow ayortetationd e s Vel bersjtzusiglien, dig veneingndesund yonandg- m 2
V\heré’fﬂﬂ&“ﬁ'eg‘ieﬁ Eﬂ' SI gerungswertb (c n?"!‘?ﬂ?@ﬂﬁa—hb‘“ﬂ'é\‘“%ﬁ!‘dzwbgt‘f?éweﬂen
nal (S16- The 8\% pUrEly of va%ﬂ ndsm i anal ynabhangig eingestalls
Kanal°éﬁ’|1 'I?E( )'ilea"'q“ath H'“ PlAsYfieR he coy§rean ey U erirepigiafetingen Bt a
rekor‘l‘f‘?'ﬁ al.- Vier ar bei R43%f

elnrl Ch ol qu o%e%ena)lr'th

¢ 3 4a <4 4-«‘ r _ An c wobei
tung e.‘?f Tﬁ? 7 m am,m 'iﬁ?chaan.m el .:E.szi g,ic ¥ fon
dEﬁ A obei der Arith-

s2),

um sigf QT; ogue signal” \gn,s sgso}

Abt aSt Zé”rﬁé &Fr@l& i(n %ne.umdn@eham Ver zi gaibaskiiF) bin Differeniduadiershiare &, t e
corr g satteanevemmsanp%%s SicolPlalue a0  5b CMhoddfeh Bér(Prddsdest elnirukiliefer N eI Nander
und \sRd ambiHdchafel @md Alipiess t&étﬂ&eg : 4. Korrelator nach Anspruch 2, bei dem 8&¥'Ein-
Kanalrshge 6raampid tird\TRj\aia dblgy tieTh). Wobei  degany¥ighal (51, §2) @in ipulssttorinif vehderll- ai M 2
wher ei ng, Thesoftblatorat didin 2 whedéin tRéarithidticc M | N ¢henl ZeRabaEndén st abdurch GeKotielapesib el | t
of chadioehdudesd anulti-dit paltipkerdenl by a pl ur al Kdriplatién efriesrdijialen Sigadlsisidetk ann, um auf
exper i manThelcbresidie df daimngrereinzthe atithaanelss op e SMormigtosnachuhrispnugiol) béi vero dasit- a.

pass din seclion iffdudescafiast@tider (31, 23f 23y foasnwhh 2 Wh egangesigoaii(S1;82)eimAnatogsignalBnit zettlich ver-

Pr oz diplyiag delayed dates pitiu cian-delayethisiela bier Ar i dnderlighi) Arepfitude-istraoala® der Korrélatér gine

pr ov irepegted,additions|within eash eanppiectime. et i kber elKartelation7ginesianalogen ignsls biidetr ber el ch

I st, wodurch nel (4m) with nmeans fortg ne nultiplexing said channel der
Prozessor sin Korrelator ist. to cover the required val ues of tau space.

3. Prozessor nach Anspruch 1, wobei der Arith- 8. The correlator of claim?7
wherei n one channel netikbereich (17) ein DIfferenzquadriererberelch Ist,
Is set to one value of sanpe tinme and delay value tau, so wodurch der
Prozessor Si n Strukturl erer |st and anot her channel |s t| e rrultl pl exed to

Y T T ~ .. I Y o



Si)1111111;L11113r meansEZPﬁ/l 33%\/;?21‘ Erlgq Sash i @ S gnarWﬂ' Cly ) T"wm,ﬂ H””lll"

correlator of claim 2 wherein each S|nt|mafo I ng «an ¢l

;_

signal (SI, S2), nel has a sanple tine clock with two outputs (STC,

means (2, Bweefne(Pwama)fon ceiving ajsig rvhlslr gnal ( SI11- TheTapeiaterfof dlajm2mherain each chan-
freqhenwebmtumaformies arhippubpignab(S1: and peldes ysampledimesioriowithdwo eitputs: (BTC1,
nurrbers i n Beans (2, i qﬁ@ﬂ'eg/thﬁ@f"érs'ﬁi‘%f%g t he §59‘Bl°é' ‘P’] Fﬁé PrZ"ya vififferpat Rbgsecthe o

npl e BPrfad P’ﬁY'@?%f%‘ ital numbers in suc- g’y r"ﬁ‘F M gnd he
deI ay °??fi"°%33 I? annel s f41 e g&'ﬁ"tﬁ'&'\? ﬂ“ga % "%“"()13) f or
del ayi NG y a delay value (,sm to provide a
del ayed for "y"}ga?t %rs% arlt on (17, or 21, 22,
23) for %ﬂ% tl Alocd Q Ha%sgleﬁ%“anot her io 1.

ué tm)toprow Si gna
Di gi tal celvquoiz ué) gﬂl rtd e(ﬁ ﬁyeg Si gnAbgRd waProzes or mit
sig

Einrich Wpf angen el - an acgiiipabdd ﬂﬁpmﬂrz%eﬁ&ng%ﬁh-
forrecei Vi n&hacaﬁﬁnaz&hts\beéaaﬂ%)lfar%aang ei N Ehaoanasmihbn, eREing f3<s1 2)
out put @b olithi ofthé rltiiekie SechidCt 1 ON, bidendeRisigi@gden Si gnal's,

channel s ( 4the harwels | (#GH lcw&bﬁoeuprwddigrw a Efatidhtungdnt (angeﬁnmnas?eh day in-

Abt ast efaqaiRa methBmaticli@peritRft Mt henat i cal @pegaigsdidhals (S1, S2) und zum Beréititellen einer
gangssi ghamdetrideSby S2) und zum Ber ei t st el | enFelggresn diditaleraZitfern lirs aufkidayiderfoigenden
Fol ge vadustiblginieahse(19)4bff ihdapendenty zuidtellingnder f abigezettipernatn(thabl e neans (19)

f or i ndtapearopantimd intecehTmpand delgy villd G®) zei t i nt er nahbrerem (M) Raddlent(hiar), yemqsinen jedene
| nt er vawithirTary betwekncattughannel (dev) RK) - e Rine Vermdgetyng KiSh aufweist( utri eifg Folgeoyan
dengn j edenfigushbiendigitabsighabrrocresitg meeoh (Whamdel Elngangsyjffermum einen VerzSgerysggyert (zm) zu
Ver z)ogei”uﬁb 18,118, 13hin paghijckannel (dm) &r pamatieg ge - vo#’F@@B\nP’F’Q’lﬂr‘&bﬂ%ﬂ tep @FQ‘@!I”@I@H‘&H‘
pr ocessihadnPrEsignal (§1.952) toprovides %’Eﬁffer n'efim eI nen Ver zoger un svver

11, SRS arsadqay)vawf@aeﬂ SR (an) s or Sap A
verzog e’( ofsﬁ rgwgge pals (éggﬁghq %t glf l]?—: gﬂ)‘cﬁqe "{ %" Pﬂ?ﬁ’tﬁ? Em.
Z.aﬂ‘éme %E*Pﬁséqd&%eg?%'. ik Eﬁ)rps' 3" S aﬂe

a E er 2?% f'&zum

Eﬁﬂervé 4 ‘E clamfwh ﬁaﬁhﬁﬁgfn (5 Rt ewﬁ%%a ?%ﬂmgﬁhm

B n die le ( i elt el-
ver Z8gegdsedi is t§r g nem ander en adj st adbénabgteth ﬁ‘d?r&%&‘&n ﬁpér&:oﬁ Uér&itstellen,
experi mentzathe SB drofcﬁﬁn'i‘mm the Wlithinde B1S - ekennzeichnet durch
ei nem Akdetibhl{d B s diffetshc®StdbrePdectiodvherdBy ZUM ginsta_ 185re (HIRGIASHZEN (10) z6mh @hdbhéngigen
wher ei Nihb pocedkdr ishBiruttGratol=pf angen der  Ausgabusii desHbtastémititdr vl S(TRY) Gades Verzs-
section ( k/Yhekorretatsraf ddidR whérgin e Mpiteid- Wher ebaruida@ents’ (ém) innevialbader Ghidexwitationlden
(41. m nan(sh/a2kis aSieamdiphieesiof wryingtime sapa- | Ss5a  eiazelngh Kardifen (44.) und
30 neraliarvdibreby the crntelantatrssodogel@pecte | on  beskeifigwieeiatedigitaBignal-Veratbritiogssindch-
of cl ai dighdl signelr ei n the arithmetic gokennzetusgend(9, dlirientSs 86 t18)imjeddnt Kariak(4e)
diff er enc §. hegerreiator otalaim Hwhespiethe pput sigi nst el rusmAktastndes Eingangspignalg (8J) S2).um ein
un %qlm?é S lsan mmg with afimeyaryiet ur at oAbtastzeitintervall (Tm) und einen Verzjgeryrgsyert
de itude wherpby F’\?&P’F%a“(fﬁﬁrs f meelfé%“ VéP z o(fmh beffﬁesfe'lﬁﬁ rdig vepelRangsr upg vop ﬁﬁ'dz-
wher ei n°f1fﬂ é"q' ogmlgr@l er u n swer t (61%%';:’@{9'9?%? s’(ﬂ'i%' e

Konal ot gfp'slfq'ﬂﬂ‘a' ?oﬂe?oaff’@}tgr'wgg"fg*%eaw e w"m:s:;g

Kanalen
nnels u ne us y o

konf \Y
i o G
claim I ﬂf\ﬂih rh’ﬂPM&Itl g saiddtdanePt aSt €fer

umein HB vek wirell véides dftad 09“3 signal wth ﬁm&ésgﬁ'nh'&rﬁt'sﬂ'%h1 wobei derAnth-
Abt ast zei ] mesrvaétéroférmvwn IR b RanBl ZOUET MBMkBHBIER (1R/EM DifrétiRqudaRdreiBreitiIa,
cor r el aib 8t icons Valuedf stips fthedind delay vaRe tal; ST  DRbduivh 2eERrSlebsdPein Srknurirgaktnander
und vonandratiether@hanndl ifithifid MOitiexad G ddlver a 4. Korrelator nach Anspruch 2, bel & das Ein-
Kanal erraggelkyampleciniel(Tro)iagd délaydime\unt)el der \\egdngéigndlli®1, S2yeindinpdisatror fnit Qériridani2
wher ei n t RThptarretatar bfiglaimawherbintheradthmefion  J e d echel@aitdbstinminty ist rwgpdarcteden ifosélatbrl die
of charseetfos incladgs a muitishitowiitipiad (17) a pl ur al i t yKerfelatipmeihemdigitalmy Signalsiblideh, um auf
exper i menfl@Thecopelgioref daig@whergindiearthmbs per at iSnifpresiatan hach Assporh i, tehdestedaa Ein-
passen. fiesectip acludes adaspadder (31, 23/28) fas mulnher ei anﬂl(%"rs 82)einf\nalagsigngdmit zeitlich ver-
Pr 0zessiplYing odeipved, dpta wite non-delsyed defarbyar | t - degfiger Amelitide jsb sg defiden Karaslator eine
provi d&gP Wgt’?@?g? ifinsaci-sampledimey her e ch ( 149rrelation gines angiogepSignplablideleh | st |
wodurch nel (4m wth neans fortine nulté pl exi ng said channel der
Prozessor eln Korrelator ist. to cover the required values of tau space.

3. Prozessor nach Anspruch 1, wobei der Arith-:8. The correlator of claim?7
wherei n one channel netikbereich (17) en Differenzquadriererbereich |Ist,

s set to one value of sanpe tinme and delay value tau, 50 wodurch der
Prozessor ei n Strukturl erer Ist and anot her channel |s t| e rrultl pl exed to

Y o T T ~ T 1 I Y o



1 . EP 0333 732 Sl 12 11111
6. Korrel ator nach Anspruch 2, bei _doamdie Ka- chaque cana l!mmm lm”“"l
qu' Il 6chanti 11onne M sj ghal *j nF?@af:’ﬂr?f Bdurch nehrere*® hn
bereltge- d'ontr6e (S1, 82) et donne un intorvalle de tenps stolit vvorden
di e gi ol cthKerrdlatar nBt Anepriahc?; b denedie Ka<d' dc h aahaliecanah@dok aiadl éshantitvone/le signat do
r et _gr d néle dn) diirch pehrere téhnliche Kandlé bekeitgpr uch 2d'eniyés (SA092) 9t donpre i integeslie daptemps
i ndi porsWiitiuerden, diggleighzeltio Baten keatbpiteles aut r esd'dchandliontagy (T gting valaw de yetatd, (smh
zuni ndest7- berreistor Ragh Ansprush 2, beidamdie melr1 4., ) | q"bsmwﬁmdsmab'"(@#"l@tetemw%
cha- (490 (%W?WQHMF"W%H“ Kaoal £l NéFﬂ“ﬁﬁBeh'eﬂﬁ'm"s (B ekim) p

) herotgeste HetBpRgengimzei iy ﬂ@né‘g?é@" 8 ndépandarppnt er
'ﬂ‘ des'faﬂﬂ ?fcge@sd'ec%m?t i ons §xp 'E'B‘W 'Ets d@

1 on

iyt rrrmr.;%}rr g ;ﬁ% LTI o

auf ast zol sow e

rJe
:'?a?m%ﬁnun prbe rrB uIm h e' bl ON3 OiBeekoul bdlinSia er&h&tdré}ﬂén ¥Ndans
00rr6- 4f Qt‘ﬂﬁtr( m) @iUd&%&ég%FunM!z& cm)U”OI Ellaquﬁ%e&ioﬂa hée'(17) et ﬁéHectuoK@é‘a|
I'm Zei tap3badcal. €X betrioben Wrd, urn den BgidduGhrrs dé la difédérids, 3M0iln qaélb Brdcds
rovendi cag, k&l‘hlalornéi:ﬁﬂﬁspﬂﬁﬁz maaﬁaemm- (Tm setrdstun@@lictuy@du ~gsr ungszoit (cm

| equel mletkberdich iemsn MehrbibNiGitififister (17) dur- Sat uneq.sedicia®dir Sklonaib ZbVdRdidatich 2, dans

m so aweBr r6 do Is difffirenco, 91 bl en quequblale Bighdl Qientréd. (SI082)adstiid eourent h
Anapr uch 10, Kérediatal mevhOArsprisch 2,hbel déhb dersour afiinpulsions ayantinsrsapapation varable dmsnei ch
ommen ethindtikberdithl ginep Isctmblien Addigrér{21, 2&f - 4. teriisy si Gleamgwele caxrdlatenr forane une corréla-

r evend 2@z Multiftiziendmyes vevadgekten Datenmitun- 20 tion d'un signal numérique.

| equel vergdgertondiatdn diirch wiederbolte Stiditiogen)in-eat un cHuFmlatennselquda revepdicatiomhcdans
Anapr uaerhab jedes Abtarizeitadfweist. (' | npul si ons ayeavel lagigsalsionteies$1, 82) egtan pighsl analeans
is Arithrit 'FQ(U@PEF% Apsaneah 2 bak deym jeder Addl ediqup aysnt ung amplityda yatablesau pgushdyy o
I s cor Kanal, ieing é"'tc ore 4“&95“293‘) zunriomRs; §i biep aus '%F"éﬁ'aVH"rf“\VEr“EQ&E'?FEn

I(ﬁ'lim TCZ) gle j%i.f lza n_du

Wi eder °F'é’h Qggp ‘;’e%”'d'e w |°~I at equrgs "rg °' é‘?\"@?‘@ #r J%“s

dans n grfufgﬁ:h equel pusleurs cana pl’u-

d' ent r “un si | | o- ?ﬁ can ux analoq;lr vﬂllan simul enE) |

ghal ana o nspruc e

dom j eder g| que ayant une anplitude vggl asﬁ |th“ §|°,p| AN acts-

Abt ast ggldraitabiofd t ZVe! Ausgi ngen term%mérce eepra.seue( eans@r(a a,t.ﬁarrnes

forms uns corr~la- (STA, STC2) mt glei crbg;aulf,;oﬁ,gu,e&;m“"g gﬁfdem

tion d' uny, ﬁroasaaéurmh@ﬁlamsmwhl edi i cher i@y dahdi eWﬁﬁp%UuedﬁQ |||q te8 valeurs

Froquenz diufdispsitif FEM1,PM2} adtins &78deWlr UnS I €V BidckisSelbd AT eshacel@ibiebbursrtese! t (T

und desighi gaicakNML Ecarksduempl & foffhant unl €@8I0l  PB.UCdridlatetir Selondli feverddidatichO7)tdans

const i signabd'grtrée (B1,52),28gor ung (cm best i Nnoéguel un premier canal est réglé a une valeur de

Si our s Ccaneudispasiii(2) g)Eehantilanrmge du-signal Si multéraps-diéetihtillsnnageiet snal@ldmitie aetard € ot

7. Cor diehtete ¢81; SR)adt detrdnemisgdancdiohe Gérleiden 2, omapict canal 8% molkiplexé dénsdatemps afin qu'il

rl s6 omomtwesquoénalessianndesinieivplies suscassifs( 414 . )comwmiofite unetplageale temps didnliagtilannageanal

(4n) adepmond'éh Hpgnaspﬂnd.o mul - | . ProdesdEémketdetamps dguetard sohpr enant :

t i pI ex plugianrs () cangyrs(4c) ayagheltacupnn quo | e Gasiélateursseln lgjrevepdiqatiqns 2, (dang
"&ﬂwﬁm destings aotgrer une séri de pems 5|  odeqye) g seel ?J’@"’(“‘@’f @GP@F& un circult

couvor P'B% ““’%ﬁ" ar‘u a‘Wéeﬁ@"ﬁlf"%B‘ﬁ'F @ du té"i‘PH@"caF“’ 2 dane

m?rp ﬁarré'ere
equel i Ve@?'%@r%”@unda”imer ﬁz o3 J,T.

d' 6chaﬂurlrl ﬁ?1°§‘§’u%ﬂ 3 3 Acha %"

retard, 35 esﬁfaQa”a”S'Heé dﬁrﬂns Eb%é n‘?r ps

canal hép ;‘3)6 §|Q§e I&’la‘i’l m In I’OS um~r| ques ans des
interv C.,,?Qs%ﬁn‘a t%oue&ﬂéwn?un%wré uge IO csl%rét&m'ionda ﬁﬁ&ﬁrl&&tloh bonaApe
do te”ﬁ&nﬁkt fifaé hécesdaiage (Tm, lequel &faqud chhd gﬂbg Eﬁaﬁpsdﬂcﬁaﬁ fard
(,cm . cibdsibepsr 2 (M canaux (44.m ayant Gilchrage ayant deux ignddx’ dd ket gTcA0! on
| a reVQiﬂGh&Bﬁlﬂr@d’abﬂa (19} asiné 8ragleflindehen- et desTtRydeTraquency idé mMaldQie phiige AifEO

NOMM-  d&rABAE [infePvalfec @é i t6psad'édhititdnhdbee C OMaénts) th fréQuente ddtrrhindlit RIerfipsdeohamtils S
d' une ymr) el valdar dé mtasd (€n)darschagoavandl @, sl t ilghnagadTro)LeEt le/Alé pHaskyb déterminantiicretaid 7) .
f or mat ioeerdrelns canagnal et ar dA, (xm). 10. Corrdl atour sol on
| a r evemdisgelil dentrtement de sigmewx wodriges arl t hm ti que (17 ou 21, 22, 23) 45

| oquol (1Pa1s12c15i 16n13paui pelitétre tecapfigunés densr end un additi on- dsstln~e A rocsvoir,
A uns premiro sntr~o, un signal neurgrapids (21, 22. 23) dostin6 A

mul tiplier lea don- num-nque at, A l'autre ontr=€, is signal rotardAk, et
n~sa retardi Ses par dos donnhos non retardhss par un accunul atour (18 ou
21, 22, 23) destini A des additions r~p~thos pendant |le tenps d' Achantil -
reovoir le signal- do sortie do la section arithm-fique, |onnage. |os
canaux (41 m) assurant collectlverment uno opdra- so 11 Corr ~| at eur



