-~

1 . . EP 0141 422 BL = 2 Description

lated signal is inputteds for.outputting 2N (N being a positive integer)
baseband signal s whi ch’ are The pre t ve relates to a frequency

di fferent in phase fromleach ot hersEealQi"B" ‘{]%%l? or detectof for detecting
a si grfal phechgtiohas been digitizing the ZblebsigmabamgutsudFasiutbutting ZreNemge
2N frequen -nodul ated by a d| |taI si gnal anal positive Gnteger)ciags baeq Slsn uhish argn

Excl usi ve- PF éﬂ 89 P‘B’ | ar |y, Sifeend "ﬁ?’éﬁ@&gﬁ? jgitizer for
h ! te 2N

S abl o ST R R AT e
integrate pEﬁlUdlirIy, toafrequency detector sultable R Idighbi\sRmSIE SeRdiSprbRded by
%sumed t for breinteglanggicizevitnt at i ons heret of ore e ExphsivetORfnpaans being assimedsd be a

| gnal and mpitreentatines cherefaforiet aroposegnders are A P'l apHy “ethq? BE"H@ nals are

b 0! ls i _frequency nji | E Itef-_
g ;tegzjozn E:%é? circu ﬁt!!ti'éonf‘ urati 'Lé%;d é?\gsq’ Tté!asgggu:%ti‘r:te;zf sngnals ein as ?‘it?fg
signal s bﬁilélﬁutlﬁﬂfé cmehrahema isTtRdt it conver:s*ee&hdssmmemup eabagenor for
aftai n- directlyt conmersi & Sdceised)rantiergravaigo and t he geperbtingfa pulseewiyy mwlastdz@falhyl af the

th the aasgl@eﬂ mmhmsstr dtzw{}\sriremﬂ athethat |t s'sna'sge 'emﬁrstsf'gwé Pcmg'anaed a
rst pul g Z@ﬂl‘ffr.r&% T O idebort a}‘%er% % gi il o it

gener at i ngy & Sjel khme m'a: any Gforkd L obdaa gnﬁeeqaesor
tp all ow feuést i mgfaaaﬂ‘aﬁeﬁ efd rAdigikiadtonl N t he Efohﬁ&fedﬁdt lugveemmga:esthe fintyed,
al proc es sNtlgisgit thebdiffgyentiptionnand! mnltlblicetlduasebandgeneratbs and Q'@cwmhd lssegenerator for

ggry ti n‘gg %Eéy%:qm"é ?g;}%\gi" kr&f &I S |n t P?\°f1b g,eg a3 .

et hod Wh tfor practicing the fAeeddl OUP ||$th6 5‘:@ r& s‘»éhé]% gicak E‘tta(ﬂ e
relies Onfor Gjainf eoheoit arat bﬂihce aundhe mu&utttypl I cat i wien the seconmhpddecgbnératot Heherates an
cl usi veragRulgathereta: he fir st uI se Althouygh tmt@lp‘ﬂ#eeaﬂém'mnsfbﬂotaﬂd'ﬂhe logical

e if ical 0"
| tiplicgfpussming pd Ea?feF"é'Pv o 1 AR theed rgecond :Me A1 e?i[r;?r nera{i’@ B rnte
aflvant agepég )‘3 g’g fofic ﬁ,p,g 4 f)hefn 5ig Ils

sfates i f.ddeBéing loglcevirdiit §r’réi eridrCdh F5Kks been na@euu 'm edabyneaahan Q@cond pulse
t e fir st (fietugned shiftkeyedyeaiver. THe arranﬁgemehtl mesowh egenériater Serermds v e@putchiulskl & sighsl
5 exper i e?'npaesltﬁo rnegtenzfon N%B gates; o SBul se em?'egesrfr ﬁepggpgss'w' efulhpmstan::
| se. or Ergglgﬁfrr Al j::hﬂaf‘%’g P 'Pﬁ?atﬂft hod d Pring peexided 25 @ defRgtian gtpy
the fi sarv  tothl ind %\ I addéHidhcé Wikh!thé pRiasht IRVeRTURE a
the Ci brlaeH for yhpuement thu/rbe&uut Slemens mahl puisse maafcaweectgeme&t £8ighd) which has
arti cul atlovteﬂeb@'eopamcularly all the gate elements, beh frequen uiatadsky, a gligital signal.

| ecti ng :’;{‘sﬂﬁ' é’g’efe‘f °"1°be‘1 ereferfcer ni ngPigid B’P'%‘g §'t°r'~l§t"c o rgtqqg :‘23
e k' nd § I:L tl A t ‘r’rd l% fi ' rst %\@éate th aseband
pnc ed'rl'el hb Such a con&nﬁ:ﬂldﬁeis leliftan
Ise genercﬁ&ﬁdulgenﬁhahﬁﬁonmmad 4«:325.5 851 ( ategreted viriuth shows i n F| g 4 a

‘Qut put arpuigs@cmt secfiont h@cfshdw;esaf switeh, f | rst sﬂ@maIPOVP sﬂnde%*vdlqir -ofjﬁ'@fes and -

rcuit a |lt er eleme g .. rgﬁgeaoft ﬂ'e
| se (f rmin%?rgu ﬁ? 53? ﬁ g‘gﬁl} éft \féed TQ 8{: arent from pg 'ggdetglfge‘dv%es{cnp 1on
gner at esdanodauteawtgna gnl, spike Wo@d &lapt@NPri ses tvvo | nverters four l\éR

it es, t wepHsRt in the odpvtalf tye@emébdulatar hecaoset put  Si @m&ﬂescrfptlome‘tm ogmhgs‘l | p-fl ops,

bur D f | Phaf Jelay cdiffesgnge tbafweens dwa tbasebandTh o el t1(ﬁ'a ¢ defector
;J ect i Onognﬂlrﬁlle&x%m M%tlﬁﬁ iscangrclusive, . n; ewgﬁ VIT ﬂ g? nsggvenﬂon,

m of a delaye pulse
gnal . many as 140 transistors are necessar Ygeh atToP uit! BpplicableNto? ¢HaOfr

th t he puesmeRtoftheweeitodn, a order to i npl endedetol Bewaiin Eglitt el enment s men-
fre umsiyerdfete@otnbmctdmemvnan\sn al wh| chF|ba§ shows evbvefbrmse of signals which

| rti cul aF %ﬁ‘a‘l’ﬂ a ?‘Bée éﬁgﬁ‘?‘eﬂ'z}b Ep—‘ﬁ "?Pﬁaﬁ'F'%Rsé’H“‘B{fe"d‘e'éﬁVQP‘P%il
gnal sarﬁg w "%oe?rﬁ a‘anb ul ffy atﬁ { Q{a&'am og Qéqhgrlcv detector
pgi cal  elldgadddcirasie used for nost - of the uns,ul aac With aHdtHen briaBddihél of the

rcuit. I\/Bamdrutﬁeepbject ofsihe priegansinvdntiantoc ONSt i t présentinveetionoadd f or frequency
K. Pat entOV'Ag peneeetly 'mﬁ‘“w fzeqmsv dtaston (St andaFig 5 shgws evavefeimsapf signgls which

em opergreq fm’g%?mé k dlg“al s|gna§p‘;9q1ﬂes nd @QEQF@S“L‘?“&P?'@&')S%WB quepEY Eptae-
ststd e

. ,55‘5“%! a,ﬁf", ”ﬁ@rdl ly attainapble in an a demodul at or
bnstr uct uefbefhhwy asrhaabnw §ubstamauy equaltoal Nt €QT aDREHpGib 6ithd prefainel anbodiirentsi t

bCt i on Whoengen fiemehevded SheamedMateglisignal, a fre-The abovWhite theoirdqaency ldptetersof the @regents
Ad resi sB¥NGY ceversign Jade tpj whichrthe medut het® el iBYRBHANS is suscegiiRiyy At Awmeroys PhyRigal
esent invention will becone Wiile the analog circuit section of the '
lustrated apparent fromthe follow ng detailed description denodul ator
1y be renmoved to produce a 45 taken with the acconpanying draw ngs.
m)dul ated digital si gnal spi ke n0| se is apt to appear in the output of
Sudenndul at or, heg — ' _of a-delay-

: _ DI | 1
dlfference bet ween two baseband Fig. 11 I'agram ol a
frequency detector S|gnals applled to an output t I's, an excl usive

oy



2 3 EP 0141 422 Bl _ 4 enbodi nents dependi ng

upon the environment | .. , each be inplenmented by an arxangenent shown

and requi renents, of . -uge, substanﬁmlo 1411422; B in Fig. 2. As shOMOm
the art, where the signal | appl i edeat:iobanmplenpu@db\e? E’a 4 fhet he

he &i n shpodimaidepensting t - in Fig. 2 inkl12p0!1s
te$ﬁ1 naln@EauiteTeRa gEsf; ggﬂayﬂﬂéﬁmm and ' t‘"an ° :%E'élrec:rvﬂfn amp périded
to an E%ledg'ﬁn ﬁ:é&?fﬁg | ah& Géddy arainalidvaee hand jfr@eqieylcﬁcu&mom theq:th«#ry'a" dtis
sati sf agF S r¥hed B Hi@minently dtisfactann@anieh g del axoﬁabrequgéneaﬁa m.:he sigesl 83 ?Ps'ﬁﬂ‘n ,
it is ReTmidninggo Fig. Faf °d13vmgs{ ng{%" ngs, goift afqhemp e ?gam output
gener at aletactpu bfsthe §f f'}t‘{‘%ﬂt'%m sea,mﬁ{euon det mc@v y(‘?{ pligd \t€ B delan
i's shovvrueaﬂei‘y "es'g AL Wave h, KasluRdedons i gnal . t Lilal sigh |am (DX3) rappears at an
gener al | YT Gan By a briaek arepase diatdd nufer "t’“:me,m..sah zos@mhmruetgmw el t|\1g|t
2, the p ngpi e ga{o amuhmtermoa' 12 ‘H?n(;ﬂl ved CQﬁJ{rﬁﬁltIUﬁvmnt\Mhﬂtﬁ‘F‘ g\e
f 1 OM t hegdmatoita B@dudesarf QURUENY Hhhes to a hobef terdelg mqﬁe
mark or wspelstantidl |°ﬂ'aﬂ' to "' es':,“ﬁ odr ogwut is206 SO tphﬁt’"‘%ff ‘?Qﬁjﬁfﬂm thélﬁpm.lf‘e‘
at an si g‘ﬁ?*p"angn d't mfx@r BRialal¥pihageer msnal bef L a olinbss refo.euhﬂl,ﬁlsotbeﬁﬂ
208 wit hg dﬂ{d- hardied aotheemi®l osci | I%, épﬁ’ng @rapdtcmezosm "ﬁJJe?:;den
whose fr nii:Jas 18ranth 29 tuping ¢ j“m of t hy 1t gasa) sirice O ‘Eﬁf egtio
Qﬂb@iﬁﬁtythe @ thdt @
subst ant iogdilfationcsignalk Wi‘@“ ?’ﬁé‘ﬁergm'" ?w Eefjuency aitput g%e laYe lﬁyms&tﬂlmpby
the del a)%"cqut}aﬁ%/"’ E"‘2 eamrl eor "edb \ E T aadlotatlt put i s
to stabi MenssbHe iy o by raveo2 hy th né B o mdmrenmnemhmmsmq b
m xer: 18 x:%ff (lEPh)BﬂBEach atthe LRFS2RABY of % hgbg\,gqmmammpmet\wn gignals

signal | d‘nts&rplckﬁpm\tla ﬁoﬂfﬂ%g hand tafd alsototiemﬂeﬁf rand °°2:é°§;f, .
pur pose, desiedahanne a“ﬁ&?}/"f | m%‘ﬁ“ S SEmed by 20 itgonatiaere- w| mamdttib@e
usi ng t hebasehe S'Q“at’tg‘?ﬁ ‘;' Blick l&ed.@IedecsyzSCl r cui tf°'2‘?}ﬁ“ aalaséali‘fsentemav
osci |l | at '@@ZS e d.gitasngm erﬁﬂéh I n p to tﬁm&dﬁ&tedcasefwas?w the
only the §rhg,nthe phhshednﬂeersetheme'!)@t? '“P‘Llequencyfe@ﬁ,rme:m mh:ersﬂ P
wave to modulqet sigual #ndb@* P ﬂh g'ri@t heso wnmutscn ;E%&h 18660 in
si gnal . Tuuﬁerﬁt!x@? f a|§;8}’| y 20 B%fﬂT'P%H’ o&ﬁhdntrefsete
i nput s toﬂ'le @"?' ﬁam rg)w&\@aﬁmséﬂtﬂet er (LF>19rz°Ir © w g\omnX'Erfe op&aticy Qﬁthe
40 may be% eac waachgdtinefvhlchlﬂéﬂ/\f pa ?réﬂu ,e;r, eteE?B 6@ Awill Eracdeserfoed 8
LPF' s” 22 §§ hned shoacemsduhefe"m s a erfdestsmrwed to F ‘Sh?n "{o fﬁ"f,ﬂ,ﬁ
pi ck up ORigyalas hagetkand the REAAT 'ﬁe a ove thed'p#t%ea’ fwaélP F 8¢ Alocal
t he si gnalvehete'"d 1“ tg Jﬁéﬂ,{] L xElosieand- | et"“'t“ 22 nal wBdosd figauescy
not |imted' 6'99, a wlhi%h pro@ted a)sngIhUﬁ@e | f ba$’ i 120 ﬂtetcpnter frqqe?ncv i3
| ow-pass fdliie InSFig. 325t the kdmd ima de AR aaeﬁfgd brarieg HGE‘#‘

22 and 24 4 ewgippuwltyddﬂ@da atf’ 1si gi ti zeﬁeaoﬁﬁosclﬁmfsé o E’ ,B,q:es
such vvavefa?ﬂm;Masre% oo yﬂﬁ?ﬂ:ben prodﬁ@ebedf‘ aﬂm‘“{g A tauidof]ihe

shown in Fﬂe@“" ",';?' &h iahasyeddbvfaf er encef e\? ﬁﬂour mixers 68,
di f ker el’lce(sI g{iw kthtp transition tlmet?éﬂ'gppl | ed ztﬁ.a 7£r9£|lu&aabsematmarsrghéfl u-
which is ﬁabnsulgnal If taﬂeluft’%é"f‘ﬂ " 0sCil | taé hﬁ@rsSnegwaW'cof‘ d %%egm

m xers 22 amtx-m gate ﬁ%ﬁé@ﬂ!"a an’RS by 9Oiated carriereveiot aﬁ signal.

m xer 20, OI ﬁgpagaaﬁ:?se ﬂ%ﬁ A antfanri xer s iz sfidne :Eanrﬁnx&b N8Es T2 AT

Q are al so9#pP hd) theretore, iwoutpuRef &rin ety Zare Paséddayoagrclpw pass filters
Get ot or *GEPLA el s et 8 Hrflchonbes st i
accor dance wbiigh aaMDheﬂe%ﬂ'wc?m% PP%e si gnat,s8 bndaaﬁd-tha ‘ép f\ﬁﬁ

3, in whi chigfiop 40}9? @3% illgr}iégjﬁ ke QHR slgﬁalaadnovvn TE® rethl re;rﬁa\e each

lines shows Meanwd B Glhp v ﬁ@emniple b &ig-
described wf :QIG ﬁs:mjo Si-rdsBxiipafton KOm#dfthn ﬁﬁantﬁyﬁgggﬁaraaliaeiae:wgsthe mark and

reference ag @nglen"taad, thyefo's thq'ﬁ‘ép‘ftr" ency Wi hhdsevlﬂnal@hﬂpeﬂet NS gp,a,lmw
is the SpaCﬁiverter42 is 1m§ﬂ é}‘g oah%swave |s a'mgl gigngist! put iQ of
signals | agae%) aai’@e (e 3dbn PSR FLS B,V € - sh;ﬁgg graqw,am% are
det ect or 60t "A mbitlatiga signaBB® awhi @h p lgﬂ Bﬁétd’ﬂhn&k—@aahteBQra@eSlgnals‘z
oscil |l ator % &hﬁﬁis asmcgraailetevﬁ? té‘p?"r equencydsdlQsvan ExORiggte 98 withth r"ﬁ%;“ ;2?;
sanme tine 1, aﬁ‘lg@ﬂﬁ{ @tdutterm'sa‘ggjg ;ﬂ |y equad;natsd&med(h@n p’?‘f“% ﬁg layed
of and Q ar aoa'ppbnedswﬂcﬁéle e gener at or §Q3and 1,04 fpspe b iich then produce
modul at ed céing F‘ﬁf"‘%% °§ rawg smandm and 84, Puessry9RS " he ™ del ayed
pul se’ glays scillator 64 is applied to a phase splitter
generators 32 and 34 generate respectively mml se 66 to be thereby -
prow ded with phase differences signals D and DO each of which is delayed

.. Oof 00, [err] 90 and [err] The four outputs of the tinme AT relative

?F;-;;ate transition time of the splitter 66 respectively are fed to four. .-

OC| ated signal | OW O
"4#1-dt'i'on” Si'gnal's, each of the Ex-OR gate 30 is

(1 ogi caI) "1", the puI se 5| gnal the m xers frequency convert| ng the |nput

T " ARIFN a2 ”~ ~ o N 1



mark and. reset if it is a space, a,.det ection output also applied to an
Ex-OR gate 94 and the signals 12 appearing at an output termnal 52 of the
flip-flop and [efrr] 'toran Ex-OR ggt hathe result that 40. In Fig.
1, a section 54 encl ofed by a ph ﬁﬂg‘g‘ gh?l §t1[ err] and [ rr] are

provi denlulseTévzmatsl 10 lagd IDlzﬁereemtellvt abe a | ogi cdlwtlzecmetans (26, 28) for digitizing the 2N

[err] d?ﬁi‘?’@'e ied to ital gignals;
gener at E{’:ge[‘%%ﬁ ?E%i\t ‘;*;atr 'gna 2 gener g égg,s H‘(TaTd VHRRl gtvh'éﬁ'e 2N

produ Cete inal 194. in Fig. 4, the logic ¢ UIt 4272 Bl a signal (IQ) provided by said ExdAivaDR
S| gnal sidpicsillwith ek 1pdi¢ difcuit $5qIERL 1. Werigs. The means (H0[bdingZ @ssumBdiins b¢ 2(irst Ainal

for di gf#ndA, regarding tlZéNl | ¥ 28 guighal D] er r |  arddd,[when tthe meg@emme@amw in

t DG\t wil ul grii a
basebanﬂ‘%‘t’%ﬁ%ﬁ Q@: 6;*‘{%“‘3;‘3 Q'I\sl (g‘ia‘gPT al si grj;?ta{e?%" Pé’qﬁe ?}, m ted’%iﬁﬁ r
with thg th lS the g 15rear§’|§n up?lLﬂ%) Lt fcmﬂ

that a ﬂ@i@lﬁoh%nmp%cﬂﬁﬂﬁﬁ&&mafu@ﬂ out puta second sign lggiu |§ug.na S;

t er m nais pidddcedlanthkiogtputherntile 1040gi C_circui t 10Wsti sulse déneratosngmk 2;Q)98) for

prOV| ded"‘ﬁye 818 sgcopd @mpedipentcfowrjigrfigseal Wi t [genemRd “t’,se(ﬂ"F"Mdi"te 5%3'6 fFﬁ‘ of

_ tn ﬁﬂ%{a ta bet grr:la " |g? p ange i
regar d' Q&&h@aﬁdh%é ﬂfoﬁ la@écﬁ?te%vﬂ@@ %f %l? Tratt&bél érEjN éﬁﬂ ﬁs 100) fo@fl S

are arrangeghase wnsiidRAteSpeytRla pputition as a Sitignaignalk) ini theWsécbnd)&lgnal g&aup is
nmodul o ﬂ.@@d sricwri. et.n h'asreql callletr@tavmw@ ones ofchanged that the reI at i onship

bet we leg n ‘§?d tond
oo o AR AR e i h PRI, o T

the I eSheredsed BE206 a8 Wl set.ﬁae Joa byemnodl ment gadidator iy (34&1 atfefssdaéaﬂng)u&dow
a seconabysfraymztie gpecatipn pfIhe kdcogl Jembbdi- pr 0duc dthagytioditabstates i tie state ofitineafirstisihal

first pupdeAl W&Pesa%amrrowhat% h for WhillRbistlegicab B’ d@ temmnrreqntwssm

g S Sl | g S By P o

uls
somewh .gdar; Eddsidbring tne Fa0l Yhbe the fobie NG 4 Tirlfnd ! Ise
group i sndcoasrekignaDItRéMste With b ofhlef st eﬂb dﬁa&t medn’& (345 160 \Geferates 3 output
second estys émgeorer at ahe: mamla@u( Dhsebd@D) for tpa oarsl| se |tlmabther b the togical
modul at ¥ ab‘a?hﬁt‘@ﬁ i 381 Enesairsdrior a gl etafﬁg t&f ?‘? raee f'enabf'%z fgmgﬂ
woce” R L e {@5& ehet (E LTS e, 'ssmé@ A
second ks Bhine SLANIY bva mdsta .e., uegaaa &ararmns
changedef altdirlmd sighalsgdlebad | b dfnelexhe time when the second pulse gaheagatad means
sel ect osrrangerh siglidisl is ¢BAY ede@nnedtoe@ b The dd4eldo) genecites@niobiput r&l!ﬁst/e | s
achi evaBF in 52(9"3“ j the P ?\3’? nmeans, %ﬂ?'lfl' df‘fef°§t’d 1“%
nunber hg‘?,ﬁ}; 'ts%b e+ gen rt Role REE} &8y pmv °%§F8
second mut 8@udl sease mtaom o o avdﬂ be un eratfea dHBRdras claimddaR QM 0

means (‘Bdswdl@ﬁ)myfbnruneektm tyrigavangsigifal 0gyw f 1 dunheheomyppisingiiveans fof blahahirgeanouet
enbogi WavefOTmS binary | ogical states if the ryt<efttee lg¢al pprillafor F"!?P"ss'r‘gr?a'l signaist .
Al s& Ymmasy 'Fe&g'l ‘%““’ébﬁ'ﬁt r"cffgrﬁf;;ﬂat such? a"d “’%‘ Pée‘teggt“eaﬂt phage diigrences to,,p

fr
when th'é‘ﬁ T b Shpiirae: BT R DRlegkaledNeireai accorrpll Y ailbckdt o4 RGRNR in cladb,

gener at wcamadusmeSamme Jer@RM8 E4fRE Bfixedd) OUS pUtwhddefnf ar BN6&S tbétﬂf&ﬁt’trrhih@d ninasies
of the bresadmaibaseband pod decaose thé séctien st at e dfffeteheastblemst:orem mha PO°( I

si gnal saf“’(ﬁ' Sireqeip I%‘Eﬂ?dfb%étg;gtﬁa’tm the | og A “frpquency ?‘E@' “G’a' i ®
ahen-tnl 88 e 4 si gnal m I ) 3 e
gener at Qg the cﬂﬂﬁn rtﬁ’éi agnaan @t puts, Avdqledcl HBteBBLadEIaime® in any of
NUIMEr ougrobas aradcordance with the presput is@n- and selcais mgot 4)efuthdredonprisibd) endaog ife@ral
si gnal stehirigesf 4 migropragessor. what is required és,f'ngratmg g@ticulas peg of Shej Hesqbped signatse
of the t si gnal (1Q is logical adequat a )
basebangi it "O' at a tine when thefi rs\the;%& ug,gggeteﬁr 35%%"}!‘"’5'@',1;?;‘;‘,{‘,‘;
arranged 1 A fRaEkRty Gdtechh asradetebtingl HGgdal Ty a quénty d%&togwasuastn awy of
out put  fredusecyamodufategtiat & digitalt signakicgmal | Q evtarn;s ttorﬁewbremsmqatrqnuericvsntererstme

state oP"’t"’t?e f' artst Si g&) ha((mgafl s | ogi cal eﬁglcc"ﬁ"’éfesa‘l"t‘gmﬁt‘%i signal s
sel ect e%ﬂﬁg tia t a.lT § enter frequ iflﬁhg’h th%la ;Sj;liv% Fg[n g ;hg}’ﬁ}g
ar r angethodhistdd bignal:S < oul d be secon§ ulse J:Vat nJe REHsBLA& BN
out put pudesmcst@hesmsmmmsals#—amgd whjck he phageﬁem tHelpails8 ibgdad tﬁe time of ctange in
si gnal theveddyjstad $wehf§ampuaen gputgigmal  of deetMQoftth@tretssgrghals with hases
larger M be'"ga‘” e ’r’tafse%‘;éf’ '@t’?ﬁ means r?{)"e fgqu?w|dat§ef°e§s %{a;Tﬁﬂ) ey of
are arra’n'ﬁ a'eé’f'teéer s Facti f6 ‘U[err] From™ detdEr bRVl ST
their actual phases, i.e., |n a nodul o 180[err] order. 2. A frequency
detector as clainmed in claim1, This wil4 readily be understood by draw ng
si gnal 40 further conprising neans for branching an out- waveforns.

put of the local oscillator means into 2N signals In summary, it will be

seen that thowsmessmmnmemiimeege..i N0 predet e adiflferences to

‘invention provides a frequency detector which - the branched signals.
can be |nplenented by an |ntegrated CIrCUIt 3 A frequency

N o o o o I e . o e Y

(U0 Nt te s cabohes o o 0



f r equency- nodul at ed by a di g| tal- si.gnall, com claims 1 to 6, wherein
the frequency conversion:prising:
means.conpri ses m xer ans. | ocal é/ ans (14) having a frequency
8. A\f_\; equency det ect o?gas cl ai rredsﬁ *1 ?3%5 ﬁstant i all yasequal to a
center frmtfasmo s ©hQi brw! D1,0.@8spectivélniTig 1 t 0 7,digifirer meenscla [28bfor wigdtizing rthgt 2N
and nmodul ¥ - and D1,Q, are delivered to a baseband signals tosggggp gm Islgnals&
h the 2
soner oL Gy B BTG uoncy PRI ol
Which  rormidle 6L, & i ecife Piz8ist Nes L MEa Ggnds MHON BRovided b CalDEKLVEOR
signal i Siddrltiﬁlltvttlenieidarc cmﬂtlﬁmbtﬁng‘.lg In Figs.t he st aean{30X beingf ass@hedstogiead firs® SigraN

bei ng a poxdsi meaf#lm &getsyal Qh@«e#;arﬂﬂns'llljnal s _ and, when thef2Ncdigitalmignald @recastenged 4

clai med | “né% é o5 na ol " phafé“s.gnzg"%a%“ﬁééﬂm i belin. to 8 fint

clains 1 jn% ézrfil %tm ?3 st gnd s'lzgnal p (Is},Q4) and the rest of smgiso
422 Bl first embodiment and, hence, a rs&t@tgna S [a@bdohd SigRki BB jQ; NABRECt | Vel Y.

The is prioduced atahe mmmman(uaﬂ 10428) for digiti Zirstigptiéee garpor owass (38l 98)' for

[err] and bife th egﬂcemU@FWEPeeﬁshzwﬂa';? baseba \r;;"es# B\al '3 @8V H’@Fa séat ?gnag';\:‘“
di gi tal Mgy et her

Excl usi an eésto? he | B‘L aetgt d%grl: a&j{}lgt he ?2Ng tm a ts@@ to ; 100) for
appears aﬁho&np Iﬂ'Hﬁsmon rate pelltiz@d tepétitioh gnal S; theclsighaisllin 104 . s dihdelgnal 4groﬁpll

| 0gi C ci reetied is kBR2i.6.52 modulstedzarsiervaxk with Q) prov:haileeti b sai d Ech u5| ve R

i denti cal®@ at'sfmqve'av [“?,exc rcuit 94 of F . 1S'Q"E Eefme go
sssuapd 1) vgwﬁgﬁe St o il ERIE T, SR

si gna mcré’ag an'i'- gnal s Zeeraiér MEHAE (Bt 300?- sbld &m§|cﬁa
[ er r] as a’gyﬂogﬂmb o%tldntof\/khd kec&&l embod NMDAul dindBQogidatiates ifithp bawef tha fitsesigral e
ones of geet Aldoalt vmlhlue qagllyzionfirmed that Bush ween t HIB) isilepical ‘51" Bk a time (when | rfaﬁtyu*se

bei ng as pration is) 's el eye nea D& and°? ‘1’1%” 80321 GP) genemite
in the rioss " a%.?g,c ‘the re i; Jie ﬂ.ﬁ@%ﬁhiﬁﬁf €8 rﬂf’léﬁ
enmbodi rrerunaa@ ,uo at teSinthi cBEh bk ge.aeraac:ams £ NGV) gEHertds aérQ tpli?

@), is pavervlumﬁd dﬁb difhmeomlnﬁunﬁust Ea“sabahal 104 puise, and selecting thii otlsdr gfuths dogical
gener at oranmelarvbaoggfg its ggte, vhat lz\mue;; afgg seéeon étg@ggdbﬁ %ﬁ?f tbhﬁm&ﬁgnﬁl (Iq) ngg;:::
generati °‘§]‘ Rafe of any f

PR oot S L ‘fﬁ‘ A R SR Y @,E??f B3

C hanged ot Oﬂﬁﬁfaﬁ snbﬁhH r§6let'ftddr bt enfandi hHE nt I ttirﬂeswﬁd\/tﬁé’l second|.5ulse geRad mishse
gener at orarmaegedssignaié; is JdBﬁ\)geﬂ oCaré agemcu sy appl i(abiokgdanerates mndmblamelae carrier

ve deksnrimsa prepnging tesphagey of sa st at e igng gEVGPP % ‘is‘gna' of
Fore EREITE SR bl fo S AR
roup i s (Q&Fa sOWz u’t a ﬁ'lodulg1éﬁag ated carrj, alrel@hsy rdctor a6 NARGEH cldm 1,

mal | er mtﬁuatehan bé GRHRIstood by drawing signal 4 further compBisiga) learsdbragrhingBa NG
(I64; 102)wayefarmsct ed t o The det ection descri badt ofisen/local gscilleter meanis|into 2N 3ignals
shid Excl \Dsﬁ“mﬁm“es"f’f;é b Foens 'd“‘e PFGP pul se aé‘%‘ﬁ" ggﬁg}emm@aw'@r@m to
hschand SR AT @ ahs. (oS REEEIREL T C ol b 2
crease sg Il tHe cW:ulit el )hsanav}h'erem N BEHR aked predBiamsindd3dhase
0) for apetaecCihiatgsebasd afd @eausé th@me«tthe oper atdiffarences beihg cawesamadioenbodi -
nary | oi!ﬁet:‘aﬂ'ﬂlstsaﬁ @wlemntpﬁ@ %Q'@ttaéc"w't the first Asf YRIEY gatestor apriaimed jny daﬁlafg
t

eaSI l ybase ar§| circui may ée?‘:leta lzecqf ce igi 2§ l Ogl C%::zaes%gn 9’{ h&e% m%t r%"?fg
| se an MY HeBigntls ahd tridh Sieibrm % n llen éecto O 3fS
2; 98) gewragtne&caﬂar&ubthhe(ﬁ rRl’n@ﬂGeS bet wam uhe 40 ardias commpiidig hasabfand

| se or fidn byluee eftaabicroprbeesdve fir st SI gnal (I @pammspgtmlasone@bWsPePeP#r\dglgtm%
ct that_the logical "1" logical "0" at a t°P whe n th

d
' of th®®Pgnal 1Q alternate with each gt he,gheregf,b‘:a oy ﬁi}éa'ﬂﬁw pas‘h@i}’

nerates ana abdushdy dRieBoyfol HETBLLIAGE sighatt NE NUMES, QUFeql&RR AatBdor as claimed in any of
| se, anfiequeiceaioduiged Ibe aodi-bi&r sighal,l dven-1 OQi calclasmgnal&wbérangesrrenbswc\scamfasuon

what is rer red'af or sltaat es if the stameenﬂﬁomsgin%?smﬁgems naé { |s
| pai cal %ﬁf# g}eg ‘Hl @uer%%qg ng bag at (tlo 7cywhere e?:h of th ﬁ
en the i‘b éte & ge era tor K arrangg‘gf:,a Bulsy $krkrafd ﬁ@eont cted to
dentify afreqmrtanvé&&n nfe8ns (Mrtawaﬁ;han out pyeterfrt tiapuis befBre&ﬁeaa‘uﬁe off chirdye in
s! gnal | Qhesdylated signai lieingitted dorodutputting  t he sttt tatebf thélirstfsignalt si gnal (1 Q
i s | ogi catN (Nlbe"g&f Resitiye '&W?’r‘?ﬁ&*ﬁ" Qé'ﬁ'al s sel ec} Adfreguency detggter "tskfé"'med in any of
time whenWpiffbarg S8R 1D RSR TYR AP 3 mearfé arfPPdpiydde Jr yefarer pag (ﬂfuéheggﬁt and
Care shoul d be 35 (34; 100) generates an output pulse; taken in so
arrangi ng the phases of the signals 4a signal devel oped from an out put -
signal of so that those signals with phases | he si gnal
sel ector neans bei ng pI’OVI ded as a 180[err] ?ﬂlﬁlmﬂmnmlmul subtracti ng
WB0Q..fr.om ei.r_attual '‘phdses, in a
modul o 180 or der . 2. A frequency det ector as clai med T ¢l a| W
Wil | readlly be understood by draW| ng signal 40 further conprising nmeans

CII‘




onl_:y Cl ai ms L ' 6. A frequency
detector as clained in clai'm}5, 55 wherein said neans conpri ses a Iow

pass-filter. 1. A f'requercy det ect orgp qy 1449t42d iBp a signal g
freqyency detedc r as cla| med |n an ‘%f frequen y rmdul ated b%

con pu h
Si gn;‘{r‘ neratethe& rt?ee:%n@ éﬁ & the f gﬁ'nfgt @ﬂ 1*351 Bpl gt:e-
nmeans corrpgﬂa oscil |l ato bg

8. A frequencyA ﬂaitﬁﬂ‘d/(ifete&& &I oaiufmﬁn iany ey of suhﬁanénzddték;br Gﬂ!ﬂ&ﬂnsﬁr@ch& dadurch
center fregeigsdyto 8iwhergin the sigaal selestanimesns] t 6 7, gekprareidhnetala® N=8fndda@ dip vergegebe-

and nodul aP%P'!??Sg%%{!P"a' circuit. nen Phasendlffeéqgéqj\rpa 4'}5Lﬁ°s\§"d 135° betra-
gener at or msbﬁ gonst ruct ed to frequency co?ﬁ?eg;e% &Qdmpﬁacgﬁﬁe,ggymtngpr

whi ch generate the pul se before the tine gk @g@@gﬁmbm&,eﬁ ki

signal is i npwtdqedwzdamektonmpumuengren eindshe ®t atamofSepdrierehi reatghsn gmaé beﬂﬁ:h
being a po§19t'§'$/éaﬁ ?'Q'E%wa'a*mu@?'g?ral S S@aleﬁu# #@tﬂ?&' Ans h o d% "
cl ai med in9 JLer N phase adurc
R L AR L St
422 B1 moduherten Slgnals ist, second pul se genera {FRGuéTRdERktor fach GiREH BerRingstidhe

3. Fr equenzdisemkrenuenthariverfan Spf-+ioh d@m demdur ch gehie rﬁaﬁwwmegeptdnwhadt.t dnd dencrre-

time of chanaddensSig %?éwg \‘!r t\mﬁe'"‘*daR N -%9 'eﬁﬁb gjal.
andsignale abzugeben, E( tiche
h

state of t g%s g{‘ﬂ el an erunterschenden 1 bls 7 t
jeweils 90 El Digiaiisier ) zdiefs @hLfRBAEsIE Jordiet et Orgrids generator(}f
Fr equgnzdeaemsasmmhsnéha&prrucﬂmagendmduNch cl alamsgehudwsuad dataesreedda | inPals 2rz8ueh

sel ect or nﬁmﬂdmgnaleﬁ. ekeh rt1 nz ((a 3|°§: L} n%t 2NdaB I\I:Zbem;@ct!la@zdst@d\#esr geteredignals dndert.
1 ung . aer qle req 1 U]
Zgg? r Igggsu i ﬁ* eﬁéqefu rtweirden 1 bis 7, dvﬁ‘:rch geEennzelc N%Fg%ﬁl?

R-ép ﬁtwl §,pr uzghe erste als auch der 2weite Impulsgenerator so
5. Frequen g&kﬁéars.gna@ ), i@gar uche laubdebildbt sied; kiaw Retieh hms&u 6redugéh,
ei ne Ei nri edyesshen ird, Endeqmandidm Bigmsignalam Det elathdemesichedaneiistand) des erstemSignals

Separ i erenmﬁwdwwﬂ%%meﬁhn%soﬁmlamp@ne@ nal §ea'm§§ h&u ch ein D| |ta si gnal

f r equenzrms'nd e;uneln r erste naigru al | eXennzelc uc.“ee‘
Bre éf?}@% ,ﬁa £u e.ﬁéld "2 gﬁ?&@f@'ﬁ“ é%‘;ehﬁgﬁ s ﬁg?"f?ff

6. Fr equendfetieh ianhias
dessen Fr emuaazs.gna@@f,emammten daB die Einri chtung ei nen Ti ef-
wesent | i chewinginedratbn dnpubsgerdrata| (Bz.eaﬁluenm des Revgul&'stiqnht er aufwei st

nodul i ert erZEigemh aines [mpplses jedesmal dann, wenn Fr. ecl';inzdet

nach ei nengg’(;%“ ﬁﬁ@ﬁﬁ%d%ﬁ'ﬁ?ﬁ‘ﬁ‘—'} & §et2korer ol ?ﬁbﬁ“’% fré our, Jg;,er‘;'ff,;e‘:ﬂ
bis 6, dadUlainmUakRRIBISHERRStor @4 106/8GmFT €- mfi [Pl ea gef il
W rd, um 2Bkzédyeeikings Impulgescidddsmalvdanh,ewerai nen M Sﬂ)h&foyauﬁmﬂlsbur e i(14) \a@ant une

ganze Zabhl %lcharsZ@badndmsghaslen@éaz deyeiyeiten 8. fréanenga em_ﬂébtne'ktt @ple rﬁa@fn fedanence
der Anspru 'ﬁﬁa'%‘ kt hase vone‘f"narﬁﬂ%‘fa' it Agnekm 20)
Geour o o Snd e e Bl i e S S e
Di gi.tal i si Sér&ﬂr(32 undd% iteR lrﬁpt.ﬂ’dd o zvei T2 (N r&m &gﬁﬁﬂﬁ'@&rﬂér ;ﬁ)@itn €i§n
Basi sbands (3gﬂ$d0Evelbld\dEr “zg gngeanmoder %iithareg aL?gdd:deIbah_atquasomdgffexéaﬁensm'esajmns
I rrpul s er ZW noNvesyy der Zustan 45 es autres;

I l . -
oLch dor 2 e e.aeq% et o TR, R
(30), der gii€ersdigt, od s&rn 5@
Di gi t al si gsahas ZIQQQ:E;Q 'to"\/\&%f n der zweite un moyﬁn DUExclysif (Barklimaie avec les 2N

gekennzei chmutsgerde®r (41190 einde Ausgergsimpuisn der  Bidobuiciumé@DER- Ei nri cht un

25 erste‘*@ﬂf“&?t neleren 'Eﬁ“ ner at or Se doysni #ar 'e momen OY F Us'f
das als ei Egegerﬁ?ﬁﬁ'igg ;&?}rm nd, éﬁbﬂ ni,Eﬁ |q et osz:s;i_

angesehen \mzr ) BIRdh, AVMEMYs pﬁls tglaaa si gnal d%nsund?&@ 8d°, dokiSi

des ersten v@ugdaatxsstanu des ansen Sipdis 10} 0PSB - Phase ruua-dénmgma«rsg(gnmdzréam supposés appar-

geandert hé&}l” istavenpider ppeite impispanstatpn Bt:dR0) di e al fsf"@ eemier gryeade signauxiipl; Q,) etle

Fr equenzdete’@ Pﬁi’éﬂgf’ﬂ%?fﬁ%’ %ns r %%zla; hen vvar %s'@"% A4 FRSPNdgraypg e signaux

Si gnal gr Up ele ljsabéﬁ |tete l%ls yr ch ge b Z?-Er‘xﬁhr‘ﬂgw;en e gBhefRdur d'impulsions

Si gnal se- rgedignacdbgeddbdw Nﬂ di e ubri gengSi gsaled) poir RoduRé und iRISIEn MagiRiTois
Digital sc haI 2 ke@aazdaemqwammsm treineifergnal gr wwpdé@EQe I'dn QR élcogedmodsm'greum dun

ersten | npf zamdfe lgen aangss' Rev etign '8%&’?‘tPH§eE %ﬁha@p

ol ses' | A% BEar 2om o e T e

ersten 359“ ﬁblén quence poug d ﬁ? db‘lu eum%lgnaux du

, si gnal nndule en frequence par un
wunbri - ei nem zwei t en Inpulsgenerangr (34; 100) zum que,

Er zeugen ei nes | npul ses j edes dann, wenn un noyen

| ocal (14) ayant une sich ein zust and mﬁmllm ﬂ ” e in
quence sensi bl enent egale A une fre o

: . A0 centrale diugignal © midul®e; ei hem.
Si gnal sel ekt or (54; 102) “der” mit der un noyen de CONVEr ST On 08

frequence (16 20) Eku usi v- CDER— Ei nr| cht ung, dem ersten I rrpul ge- dans

~ o, o Y o oy o T




$i gnal s (10) logisch "0" ist, wenn der zweite un noyen OU Excl usif
130) alinente avec | es 2ernpulsgenerator £34 100) ei nen Ausgangsi npul s

40 , signaux nunériques? erzeugt, BRIOSHAERRReBIn des andenen Logi kzust an-
N -3 gnal sedddi gl dY sighdlix dsEcidRyEn OU Excl usi fonglg redéiiiindde bratiyah 416l So-.
dr sten S| ghad ogdnQie sélecteuf 3H8) sighiabL(84; IOPPOS6 W rae Détactpur el fdhudhbd) S6idn 1@ trevendica-
lfogi sch " (Fonnegts aungarend @K Bxclysib 4u @h@gener at dien 2, dahpleguy U% e$teisux2Ns giffénanaex de

b o e e sb.azéfsf*ﬁ%ﬁz%%%@%?; Sy,

§ gnal s (Jsﬂ)lé Ogh |er Eignal uaT &l 180svedar M | eufré GAM¥n SduRrBdparsHdRMEME un signal
ppar - 1 Ioglq;.te 1\7\/arrmsﬁetrmzmdnﬁerlmmh dgener at @articdid de&@ﬁ)auxteebarfdeae bise.

drem er péveteyfedimpylsions 93’1 produiy use | e ei neh Dﬁtagtga Jtéayankes seignzle P@rdlca-
este des 1 )‘qggigé:l:e:‘l? o;’g‘l?'e g,e'ﬁ‘;%q lglefé Si rgna%g:sw@ legvis], leJmiayep copprend un filtre
AUSgangssiggdin en de générateur (123- Si gnal B&%&t&ﬁ' de ﬁm@h@'s&lgﬁ ﬂﬁ\eghg&ﬁ\l

4l s Det ekt1og)Ngroduittihe ik alsioh dmysaia depa.ener at elgue des FEvEHdTatiohs LY ) UGS feg@HN ad
gbgegeben choisid I'autre des états logique§ i I'étgGAy 98) pmmerpdecnduuers@ntnaééquemd@monnd un
.ha ue f0|P$°“23"W ht@rﬁfﬂl@t'l&‘!@?‘éi@rﬂae 0Atsprifich "PVPﬂt@e ra¢l#ngpur. ue | ‘etat de
un_quel uﬂﬁg ig 2 3P ‘d“&” E}Pﬁfﬁﬁiung zuraﬁ/%f Z‘ilékﬁé “%‘F ﬁ\%‘fﬁﬁﬁ@%ﬁ
dreni er  gryakiB Gyt rebodA okl 30 Gt 19N ur
$i gnal s umnibeau logiue 'S’Gillﬂﬁﬂfhnfrweﬁbc radyalr at eur ddnpll‘rmﬂsfékt(hﬂﬁstr lﬂaﬁtﬂ‘ﬁﬂmmre Iimpul-
lor gegebemQQM%nmﬁmWMEwomodu-t une  (284; ;ur;?n@yarpb:]lﬁtarpldgcemngeman@e I'état du
|.rrpul si on CH i‘ A Ver ZdWeI S gnal eR: l;eé:est:?enur de fréquence ug{ﬁz
} de sL)rt'b gl}m& f@se@ﬁé gﬁ%q‘tga e des reven catnoﬁs 13 ar:Q eugge?

‘ fourni comme signal eaﬁé‘dﬁﬂ dQédPﬁépe de 5' gn%b§< pRfier b IEBRd moyens de générateur
hase pr edel. détitewra feqastce gdfoncis abvendics: - 9Qs UR'IMMYLschscet cofdtrait beurpradiairs iigpalt
54; 102) tion 1, Comp"e"?emd emequerett@um:gsr &T;lﬁ qguence sigp|apags Figstans\de rehidnggment gia fétet du
{1 royen (5‘3“ CE:GST s a\inﬁﬁl%eﬁ%erences de ti @ %étecfﬂs l Lcle(raulz se off ?une qué‘co’n-
lea différ %%ed % d' i mpulsgd'Q eL dans_lequel le
ghase pr6 66 %ﬁh&ﬂ&ﬁf e Sdion 1496kendl@0 etz 13ohbyerbdRGaBA edﬁ'ﬂé’ﬁg’ha mg@nsnra&.euf
di i mpul-si oies 2( 3abs lequelN est unSles BEféreneede de fr Gogméivue sel on |’ une quel con.
a|0) pour choisir |'"un des 6tats | ogiques binaires que des revendi cations
A 4, conprenant en si |'tat du premer signal (1Q est |le niveau

out re un noyen pour s6parer seul ement un signal |ogique "1" a |'instant ob
e prem er noyen de particulier des signaux en bande de base. -
gpn6rateur d'inpulsions (32; 98) produit une 6. Detecteur de
frequence selon la revendica- inpulsion de sortie ou si |'tMat du premer
s{ gnal 10 tion 5, dans lequel |e noyen gonprend un filtre (1Q est le
nj.veau | ogique "0" a |l'instant obj le passe-bas. second noyen de
generateur d'inpulsions (34; 7. Dotecteur de fréquence solon |'une
gyel con- 100) produit une inpulsion de sortie, et pour guo des

re dications 1 A 6, dans lequel le choisjir |'autre des etats |ogi ques si

| et at du noyen de conversion de fr6équence conprend un prenmer signa
(£Q est le niveau logique "0" A 15 noyen de n6Bl angeur. |'instant obi
IE prem er noyen de gené6rateur 8. Detecteur de frequence sol on

| §ne quel con- d'inpul sions (32; 98) produit une inpulsion de gquo des
revendi cations 1 A 7, dans | oquel chacun Sbrtie ou si |'6tat du prem er
S|gnal (IC» est le des prem er et second noyens de generateur niveau

| 'dgi que "1" A l'instant ou |l e second noyen d' i npul sions est. construit
p}ur produire |"inpul- de g6n6rateur d'inpulsions (34; 100) produit une

20 sion avant |'instant du changenent dé®1'etat du inpulsion de sortie;
ptem er signal. _* un signal devel oppe A partir d'un signal de

9} Detecteur de frequence solon |'une quelcon- sortie du noyen de s6l ecteur
de signal 6tant guo des revendications 1 a 7, dans |equel chacun
fourni comme signal de detection de sorti &? des prem er et second
noyens de g6n6rateur 2. Detecteur de fréquence solon |l a revendica- 2s

d' i npul sions est construit pour produire I"inmpul- tion 1, conprenant en
outre un noyen pour : sion apres |'instant du changenent de |’ etat
du ram fier une sortie du noyen d' oscill ateur | ocal prem er signal. en
2N si gnaux et appliquer des di ff6rences de 10. De6tecteur de

fréquence solon |'une quel con- phase pr6d6 er ni n6es_aux-sighRaux—-am-fi-es.

guo des revendications 1 a 9, dans lequel le 3. Detecteur de freguence
solon la revendica- 30 noyen de s6l ecteur de Selﬂlﬂll“ﬂﬂlmmui'

circuit tion 2, dans lequel N est un, les differenc 35
40 45 50 55 60 .65 6




