EP 0105 369 B1 . 2 Description

I n accordance w th t he present invention a conbined phase detector and | ow
pass filter Technical fi el d ' conpri si ng:
This invention rel ates general | yEPo0at05:869tBdni c charge storage neans for
producing output circuit, and, in particulan, Jto.8,GOMH BeRRAS Rventior a

si gnal s* ‘é’? I8 sive to an input signal and Eananagl prate datbdesit &d BWA pjsg)w"aass
filter. - Technical field ' control signal cos@isglgf i rst control signal

havi ng aTHis mw&intndrrre!qnqem IBaekeearanied of t he Chﬁ%ﬁwaeﬁ means for producing output

first gmmh?"%efaﬁﬂ’“?“ %6 ﬁs‘i°V'€'“P‘b Phate cifar g&97 'f?%gﬁ";} mﬁgﬂa&%’dﬁ@ﬁgﬁgr ns

an el eclefesir 9 oW BI§'iTe neans out put si gnghebs, qg ncgial | N Or cuit
whi ch fahachduRi st thé iMdntigneousl y as a phase  fitd) gafinggmedine respbiiival ts thel charge

I €S PONS ETHeOpréseticio@Ntorcamternd ardeéarotior and Ismwgpms@swtbutergnalﬂwasa@nsie'tté@knr S
of si gmratllltwmwmsF%E@GW aﬁ/éP!‘asZnoWh i fNorsHeh signale in geRopse to a secopd eyl

St
gat ng va ave w§ v}: in é&%ﬁ e arts. g ﬁé( ;tfnnghﬁs r pg%lvemggha(?&eher
pl ace S,anL?'Theysﬂﬁn SHESothéH M Sh gna S fsQFagQ én@gutgﬁt slhaSter gdting 6rbidck- f or
decodi r@»c@&efbemp&wmgcstee@name sighals in | Ng Sirghsush gjgrlsSinirespbese 1o aSBird congrol
third octadapbéniceaeireentsurh a5 fnmrﬁ. sugh signal agiésqcefwnélérfécmtw'f@"a's kgingnal
sai d serherRIraR al“h‘iaﬁ"as co%? . g %l s bei n fﬁ‘j@f’%fpﬁ§has§ﬁ’ﬂth r GERegste e
ti tb Vﬁ W

180 oleger,e‘eg’,:!ég1 %@ﬁde% ft to eaq £awgn@§r§ht¢..l.gtfﬁ£t§n@§eeonak@9t

6hic signal $t &@s‘mg Elﬁtse ect r Onitgimblk,Said ddMinkIe Byind tebisbntivé foithiey | N
a W de Prlontaagmabé mgtemaﬁa:umuawagbefen r stzo andhamcsm@bm os oumut sighals lﬁen such
el ect r datiricated grpattiafy loﬁm@d gifpuit faroubuts. els!sf"ﬂ%?fs gatey \dthﬁ "re§° aﬁ%
rge

r esponsiobele "’"’% 'Eﬁmg, ¥: m?c*faﬁ?o'iﬁi tect or gGhe ﬁg&“ﬁﬁ@" af tegrdtitg mes
st qun?&%ﬁ ﬁgraﬁvc;h f abridgutb@fhalsbeing Felvér lr}’pdldﬁﬁﬂﬂ’oﬁétﬁ :
Ci I CUi tindréWsiny t ld&stoﬁhé}ﬂﬂééde&&ter@aﬁuﬁd byes t heailii first aaedsesarcio etirga meags, usid | i
t he pr abepdrticulavepplication.cert ai n of the ci r cuiittegratioameansinteorativa thegisnelparplied he |
char ge strom&yewpeny W@ﬁt‘&‘ﬁ@ﬁ?@sﬁ%ﬁﬂe'ﬁo be cé‘h topederrinalsifind generating agoufput

out put ep ?\égtg:fgéfmh‘é“qmsﬁﬁgq I Welateans inf @i }aggm% EGHit Of f-chip, thus
consi def; a,g velts am,,g@,l s',:g,:g'ed g rgversf hé?géxiﬂrﬁgelrﬁe)énsma& filéfHd second .

I aneaStbrigrr&t nt?@&fgnﬂ f saldfstjrBmedt sigediect or ®utpousignalis of oppadite polgdtyrknii r st and I

second hagiag i adirst- rfeamcv.sﬁnsd geting peansi cul ar apﬁll geeqntl jape third control signals have a

i Nt egr aresRegsiyeeta ke ?hﬁﬁ e phetitgnal s mzq‘@’ naT—er'Z?ff\ e frsaueery ok s first |

EP- - A- 0@ {eg;ogﬁ@sgggnh co trgl ﬁ:’gcdnﬁpm ter lﬂe@jb tﬁ@dnagﬁaﬁéa&léaﬂ fibgRtAPUL

Known  agktihd) hfatHsrt4ponsivel ¢ b%ﬂ)rzfg’bage COlfheans outpRisgyAsllis irfdicatdie ) theC prasg e |

St or agemeana bGtplitGignils ﬂbdyﬂinggr blocking suchi s Chardiffetepes betwien thetihput sigeal pps the first |

Si gnal ssigralsjiforesiopse to@ t@miqo signdl.gpidl and comp!signgd charge storage neans

has fi r ondp ands 'Egn&" ;gm:oifé;“%ﬁ@f’rol Si AN desSRlidh drirlethaviiyat r ol si gnal

out put &ﬁé gt. §aeg‘§ gef' rgpfn% l'debohd and haV‘l’H@ﬂw@nﬂ h lspbindell 86t WRA Batticuldrityad

gating j Q&mma;s, said 18minhisSIRAQHekpantivet hi r d amddppaldestigmal s have a responsive

to the © agsstonamaeamanmtem hen fr e% eroptéefkfaéﬂﬁfe-'c plcthe jinvantion fﬁ" of
talle

the firgehsig ars geter ath FREKi N Zm'll and ;’tﬂﬂﬁ‘&g“ al ,
res@onsgﬁa e °§ [ge Secon scnp Hiu Jﬁgn mQQEJo

of sai dgr}g,erge@mqmraa@ponm V Epahying diéwi ﬁgﬁ«:&t orage

means omtqnuﬁssdgaaahd seondghticginkans, said t he phaBe ‘rrstms a)tbto ﬂlasmgn'ﬁv%raﬁ@ra
gating itegtalingkeans integeating the sipnalsapplied bet weefeferrrd gﬂaq - res"tdltﬁ%*\‘, T r st
si gnal stO;if¢ ipRg %ﬁg‘é‘st’ﬁd genefating an. gyfpyto| ¥ g em%%ﬂd B?fﬁ o 'SF AT "Second

and thi f%& OSHhBifd  Hal Bdteotd? Sind Gowd §ssdegr €S ﬁbltz Mbwdd\Gtdled bifclit §cﬁ&ﬁﬁﬁfof he
each ot fi@k of the ghébent ifventh nfa@ 66fabritbte@in Of t hecothbined pigse aetebtormegmbasn dilteredins
havi ng & icospietalydntegreted @ircuit form. Tlhes thevent i orthe erevot inyeatioro ut WI

parti ch’a‘PfM'fO'F‘PP"ﬁe "Pfeﬁi? ipsart ggi d Fer mj Ha: 3§h g_g:se \')l’-!'“'ﬁ“ﬂ%the
appendeg‘gﬁms& la'ﬁﬁé}"c%l ,ﬁ:ﬁfgge mean®out put sl gnal's
eatures of the 1 nvention W|d;dtauswaéscrﬁitgnefltseuaveaugat ed by the

first an second beconme nore apparent anBefertieg nawterfigi b bigick Hiagram@hthe ng
means, msmgim@“hgqurffé:égfhsf ﬁ‘?arfs(zgﬁ 49 gg&%‘egﬁpﬁ?gﬂﬂg‘g‘c%y'?%Pﬁsﬁ ficPft o

t he follé‘ﬁ\ﬁ‘ﬁy‘ % d gnal s s wél Gl {eed
descrip ,{ m’izga |ne§&§s$adetector nﬁmtg?g Hrdi dEEWﬁicﬁa ﬂbt’i’tgf;i‘\)QWi’sSEd

i n pol aeanta(etely maﬁkygrslgd rr&WhﬁQ&nglel%ﬂ'\t‘d’ii ch: thapau@hlnﬁualstdninwmmnd us@et stence

gating seans, said Fig. 1 shows a bl &ck kf anpitamating| cygent gignaiCharge storage
integrating means integrating the signals-applied preferred enbodi nent of

a conbi ned phase to its input term nal s2and generating an out put 50

detector and |ow pass filter of the present inven- signal.

tion. The conbi ned phase detector and | ow pass - Fig. 2 shows a. . N
detailed circuit schematic of the filter of the present invention ray be.: ... .3
fabricated in conbi ned phase-detect “Hettd - | oW pass fitter of ‘a conpl et'éi y R
|nt egrat ed CI rcwt form Thus t he the present |nvent|on external

o o v S o, . — - 1 - Y



chrpI'eteI y inintegrated formon a single silicon applied. |Input si gnal Vi
can in the usual instance chip.

be-an al ternating current SI gnal . Char e storage 2 3 EP
0105 369 Bl %510_@359 Biso responsmve to a first

control, si geais 1o|§ssmspadnsa/eﬂfa ftrs’tadm&brsstgesrs T1 aRémbais df (SRGQHY 19 angg
st or age“'ﬁe§hs€h§@e aﬁtﬂ!ﬁﬁ?utnaaneswaaccumulates a cont rco’-Tross?@lE;;lz -sSBplk&to%ﬁ%ggeean esc]:.r:::
the gate t g2 %tw';és"?ﬂsi gl‘l’m Il‘ﬁ"?‘eg e to t h@" #T&mtiTe)mtbrid ¢onfpalisignal S3 i |s
transi st orgo,:f dfhéﬁé? y ppefali) sr gpal ie '"\?P'“Wﬂne#tory

or preferr

i s gated Iﬂuﬁi&ﬁed’nﬁ@@h.@&on cte &d? t he gfét)rﬂrj §i§dkls Is%% ey may
T5 and congpaireb, 6angdBialto Hirst ghtirey mdsaas Qaang b or ed i @eﬁ&fh’ﬁdgﬁ any con vemen amp[e

preferred e&ﬁgﬁmmwm 14, regpectidelynt | on t he st orthey enavelaansrom&eqt shgnﬂnchycﬁ-@ ency-

over condugf it 92N "lf@[ﬁt P "“S‘Pgﬁgﬂ’ét are di gldt" d"gsai 3{?? frequeryay iyebe pro-
pairs 5, 6m :;:eip nSivéito anQ:ﬁnstaﬁ‘ i tﬁagS:ﬁE ns 12:% @vel %Tr responsi eletob:
conveni ent Thbﬁyst gdting m@h&éﬁﬁb@s clERfe@BipligRb| Ng MEAkRgust or §|lﬂ1‘é& lbr‘/a@ﬁé(/mg a frequency
they may boys r mgltl}d}w Schin r»mrqt t tines 7 pmtpiency - F&wl ithatdf trgaédotidor KFrd Bntrbisignals,

responsi ve'®tRs e'V ':::ImE g’geée@r‘ér@?@"ﬁr eq uen rg ?R?%V be pr o- second
control s ERLATITISARICNI, ¥ 1o i e ey
for exanmpl ent bétlﬁ@ﬁ\@éhs réc%uvéseﬁ | it t ditdque one-halfthatof
utilising ﬂwmlchasmem@dovermmuﬁ@vﬂﬁspoms| ve t@ofaroThghaf $r sﬁe gradd dikréHR@ Béiween
conveys chfmdgwwam}la gedondgnput ttheredcharges or si gordeol eimaiss$23amil Sthiavieh gegrees. The
frequency 2:"“’53,%‘1‘:; ‘fgrf‘t "’qp'f]zl%nsﬁ hefi agingo gt plﬂtg't?'lpﬁ'é%s of ¢ a'sé am S3 egcur
that of thge s tﬁgc&é‘i ‘%ﬁ 511"33 fnal s, cy%@%é’ﬁ”iﬁl °se .ﬁ ?t! iy ?.L'Sua"
f ashi on, ttha tﬁe@erl g;a heGutpus’ of the BRargé €SpeECt | of lsh go s @59
appljed t ostorageommu eﬁ seen 1y the\imegedtieg r ed r elepddvaasinis 0 e*shmllbe léﬁ!ﬂlidn@he-hatf

signal s | ilness mth rg '329 mmslﬁts &hd Pfits gededhect i vel y S1-S3

r re e t
s Shown 'rﬁemwef £ r%?? ‘g ﬁ? rol | mttéanventloﬁgm@\g\% gd fEBr’lb(%gre re erence
afir Ndidut VO aﬁis ave a f reaELY a depicts the
t her et o changeﬁng Bve to\VFag] zpueétamadmﬁtld.'ae pai r 7,re‘l&|onsh.pwaﬂ¢eé@ on&brg Is Sil— Ctsr

phase di f fassre atarréfetefembodiment pEthedombinedt a0 sepontidnsi HWHLIO2, tahenmsnowhmrugesonmp
control si %ﬂ"é’“&‘{? aqdovgpasg §“‘:ItEFCFh es. The betwees WE&?’%WWU ¢} eigna) M and the
pat 110" et B o s e s e
occur mnmeargkem ﬁi $REEC fél signal S1.

t hose of ctenntmab Ito mhgmah dBihroptﬁhtablaé %erta@ert puk s ofin Figes mlaarngsugrtaovagaemmss ah0
such a‘(ﬁ'@r'ﬁ&!ﬂ" f ashl on as shown in Fig. a@ernalihe cuttenysigriahof unifernpiéauernicy.y

of the out gPe ™ t° one side Of & of coﬁ h'é? Higjbe ceplized byone of gedjnary
e iR S e R %tgtﬁ'%’ﬁs?,;‘n;t:";:"c:,.m:

cycl ewhen Gabadt&d‘l Wct)onsm(ﬂal ng éb‘iaﬁcttblhan 4@nef cym:«‘an
the first h}vzklnmlgrgerbmfnmdbﬁwsrgnﬂ%om oferfet S peri ocPortioswz@f/Eig srﬂnist’tamesttlteainpomrgnag

fromthe ¢ aqutﬁqwl vi thqrﬁyﬂap'ewea%n of tNeg @Méﬁcwﬁ@dthmlﬂe'ﬁ Whe"
means 14. f° '%EP Angaa % R-gskicRs an L'LTftﬁé‘i’ff"t}“? i?‘iﬁ?‘ﬁrl‘%@ LA o]

be descri kg %Em%n@%piﬁ cal I [n -pulses of the f‘rst
t o\Fi gs. Zteuamblsaaf trlams.sFa T3 @hdJTst Capacitod-0P depr ct:amb ride$ 1edctdring the Aivielod nakigum

2, a det alﬂaeﬁvadﬂers'é!lﬁﬂat‘ﬂatﬂvhSSthqﬂeﬂammegm p bet m@@nittwmm@hp@slgmvlsﬂ@ih@ stoggeld

gram of a h%fﬁﬁag ag%tg%d nt Of é&g combi n di‘th“"‘S' es‘°g@%’E- ol the
2ni15 Sl RS E Y e et " AN B T
bet ween a T4QE@T53§M!B%|MR-|dv6\ﬂh§teﬁ1hrﬁHi and sk ns FCIThE Hhpls t&_ﬁmr rS&ﬁleé’-&
i nput t er mpprationail afnohfner 26. Tbe Wdthdrngideof put- si d¢med tervhal zrrusdmﬂ‘éetoe:abacpdsrmeach

recei vi ng °&PP°F‘H i/ lgd to the drajhtegmin b an t'metranslstoeqTamHﬁsrqrE
essu

the input § ;ﬁg % Y FUPRaterRige sk’éﬁg devgmzd st §§hnatt|;he
control si'Gna erd.@igmnats.sto%mh@reﬁa appr OfkHat o) (4GE the ondbf o
Fig. 3 thesountq;djbgmegmltoiuémversngdemmatle:d as an cofidldike péhoapp i ed

al t er nat | f@mm'earﬁtpllﬁqr Srergfioralfinintifian2f r equenc EardcigrGe IStaetfrmtlnew dls_bnangsd into the

coupl ed td §e i% i ""c‘:“‘%‘s‘tsm d:zi't Shoug’rg@ %ﬁﬁfé ﬁﬁ's‘“ Pond
or di nary @ aﬂoi:ﬁ&n‘lbﬁl% 26 Sh f \%I c % n% :@p; ﬁ thf:ﬁngnﬁg
art that tdaer psrdasa pacit¥e 03 li BouphM tt:hae sour Cetrteeérme olafity ieWhi hdtéhtail skok

T1. inepiag atpet termlrwel df ouqsyamnalrapmt-ﬂesl gnal s motz saohrEbled t&)ﬁpaﬁxegraxrngceircun 26

functions %4 | ocki 40 esptesncy . bl ockin

| owf requenc§f§f @‘WH?' Signpls %'F ﬁ?‘gf‘f tﬂe 93te po At i on Fibtfe 8‘?’}‘/’@@ '"“§’ﬁ‘ng‘iis‘t°ﬂ§t‘f‘é§2 of
the output signal ing-with the input signal VI, thereby inproving the VO
generated by the circuit for the conditiord when performance of the circuit.
the frequency of the input, signal VI is equal to one- The drain term nal of
transistor. T1 is coupled to half that of the first control signal .S1, and
when the one side of capacitor C2 and to the source. 45 falling edge 110
ofthe "ON' pulses of the first terninals of transistors-T3 and T5.
Capacrtor C2 control sr gnal Sl occur at the t| e of rraxr mum has a vaI ue

o, " T " 1 o o Y b1

i
r




operatjonal anplifier 26. Operational anplifier 26 Capacitor C2 is :
al'ternatively di scharged into the has an out put 20 at which an out put
signal VOis |ntegr ting circu h l\/DStranS|stor pairs
generated. One side of?a capaci toFbcg ‘Zé gg% ﬁéd to 6 T3, T4 and T5,
T6, in r’éeﬁememt @W'Hée%mne!temﬁdvetme out put lb\fwllmpeuoaultmate itEgrhtingi @Eui2s,
and the":‘n? ot ar dﬁ’t"?‘ ‘g’l"’g?{ (% edvdspect | \?"@? ot rec iv PﬂV§'9nﬁm’eerfreet1m~rofmede
patu e ex It epends upon t i thus\mp,eﬁo h
of | capacthd Rfati hbs%sgf%éq 3 lJn’E]@nefrrst thé s’%‘%bl nce ?thyﬁ the
pot ent i-adonsdl Gigadl. Bawesd tH’échafgi}igt pdrigdd)i nad B\fép%r&rﬁ% o8 Uithel b filare thit C2
S conne@t’@tﬂort@ lshtsciratnee matthﬂgrtegratnogut 26 ﬂﬁdzscrosed Combined Phase Detector and Low
alter nat"é’%“lt tw;;i ﬂ?'tce °? gAnnegq | s apfkssditet vay bemgdifie in neﬁeroﬁs)wmtshe
condi t1 Qi S T b&“t&ér SRR Of Ty smme mant amppineagle
Bl sense and wrll thus acSunfuldle a hﬁﬁpatﬁé Ol dé@clp E Rdr geyTat lﬂ/e?%a% mdy

in |t wndghitisle efowhich tidakpednbent i upbR &t i Ng Ci rpsusxt.ma@ trtehjt HRRRihd dap&eitorddi Gnay
negati ve B‘["ﬁ? ‘Pft‘ -mwt elthm at the end of thoes not be elreinated, dnyesBed) ABkheadxpérlae of a

frequen t anpl Fttrtatﬂ'eieer efrrdem dormance. i nput
si gnal . Qsﬁ) 95 “" - m:E aora Eﬁ'&é% "@}Fgf?th‘é
i nput Slugbél’trorﬂm(ﬂ! 6fh’ﬁg 'E?showd:ﬁJ all OUb gﬁ Sxaraﬂt\)!

tal

Bet ween "tcrﬁaseohara ratader;espondﬁg to It \Ab»&atnpbe aﬁppﬁhamrktceu Sﬁm&k
in the & f’ﬁ%t%ccé )_deteq' tn(yppa@zor@ d| schar ged madify théeanshat fagption ofrtge circuit. t he
di scl os Z]E ﬁ’ b}:‘sa ditiory Low cifeuit 26, and since the

pol ari tyvhrzf, ,jdge ,ﬁplfae&de with [t ed aalf,ﬂr?,e fay B& fodified in numerous ways

tions betwilitede df kignal vrsn&lcbeésaatdara outpe i nt egraIArtembmedaﬁdséfaétec@o‘?SeHH%v&fBM
enbodl m§t§t‘*§ V@tshawn astiips128iisrsbowvi toXBreasd | be cfiltr gebrisihgiays i n t he same

A ra ‘fhf iB é%ff‘? atless out and c@eﬁtﬁ@mnd‘ewﬂﬂﬂ)fpmgdt@osmtat e
N L e o e
t he when the input sigral VIaY 168 atli bl o % % aY'P%ae

of the icresing wingnand théloua)ht Vioh#ge &0k thiks t he bﬁrsﬁdatrﬁg rﬂéhh@dzl rést:or@% td'tB€lehardk

Qer

t he expé tope of 25@ e er| od and upon t {teragee lmsbisy eutpitasignals for gating or

certain gbjfgﬁztﬁg{’% o pr‘L Y SHET ’eBﬁ;‘ . f?et V\ié@fi'f'"ﬁ rﬂéc“l vignals isirggRense (@ azeebnt he
first c g{ C2 is succ s,v\ggc afég %ppr eC| at? fﬁgimim%at o2t nge &i gnal 1
S1. The f@qﬂeﬁrhyt which Nal equa) foh@ven dﬂﬁr éene 0 cha storagé Hﬁsf ating or :
nodi fi e@etwnewthe umss-mysncsmetﬁaattha ﬁrstport [ onbracmag GlucH-isignals3 ml Sesﬁ&i\emo taOthird 'r
gr adual [gatro! 5'9"3' Q'PP'PQ@ uit ot MOer i &t | c@nmtyﬂsbel Ghitl adepand. an@othird ronteAs e ;

in magn o to k<t s rfleprees Awt vto?ﬁés‘t ¥ith d
be Ut 1| t’%:éd.. B, 3* "5 mas?fp?é‘&%{"b AL e
t he tr anefaetha tlﬂ(hér‘elﬂﬂrsﬁﬁseﬂ lBiecut iaks6 Eink-. POF'[ | |ﬁ£h%l3m9| Ger als?bc s BbRret Ne

condi t i Heps\as ertovr hess ifi hgu@apsmgnﬁz tddethers sanpl techea:harge dtorage meandltput ibridlsiehen

whi ch d % "ﬂ_'e y cagacm A% ﬂt? "t? i mum an§yeh P'G'EP@ Qﬂ! gstﬁ'g halthe\ﬁrst aﬁhszcond
corresp Notvidy d il ined p Sehanggna| :
VO shown L&Sus|ak§ilﬁte i{"éf Shown o i ncrease me f&f&g@‘fiﬁfﬂa' V\g‘g‘ Saraiing" :

Teibrs a I
magni t ud@apecitax CR Bickargedita Vi twite ot/ sat | 8SS through sard rrﬁ ad ﬁeona @%ﬁeaﬁ'g“a"

(10)/ fo hasgn Pﬁgfeswtﬁ?ttwmmctcmavof t he iowgrpling rssagsiategratingpivs dignals apdiad
gﬁg’t"éest ®honsive to an input signal tarra' t {rrRingls andrgenerating apOouteyt

F| g. 3 i1 lustgppes theycgagition  control @ dfmdhgl: first control

si gnal havi ng—e—when—the—-nput signal \é is &arm @zgstakgé:ﬁ&nzﬁ‘dsﬁrstandseéohé st

frequency; cro%sing poi rﬁ3s and the output autiut sigrels\éOopresitelpotarity; andf i 1 St

gati ng mé%.@sséd]%%.a e:g,pran ve tq the charge stisiwecens and thitd contrel Ritevde.

st orage means outpu Ao gat i ng or ffel““‘t"ﬁ!e °P?rﬁft the; fERqueney o dhre ey

control

differs fromthat of 30 bl ocki ng sugh st bg"ghg hARREASE Laf ﬁ]‘;g?a?%‘d |
one-half the firstGgent+el frequemmy, the paéaasibuplt sighine idlicatleddtahe pitdde

whi ch CZ i s successivelSF charged varies at @fference betweps giznidpuy algnal gnditha Misst
(14) respé?tsr ve to the frequency which is l%{”wt%%fghf{eﬁr ence hwtgﬁr .
charge storage neans @ut put signals for gatstd al
and one-half the d4+st— bl ocki ng such sngmq& ﬁ,s\; ot gss,ggiggg!'} gzg ,g?,d
control signal. The 2f|¢€!egrat| ng circuit outtafirsh/@econd, Hnd thirOedntroll s@iagrh’zlé

sai d segan rep rodud’éﬂ'ﬁt"m@a'sbeat note " frequency
th- U e R o R BB oLt of DA e srp o

steadlly i ncreasi ng conmponent . - r espect &Y%t NET "5E Y AR P

understood by one of ordinary skill in i ntegrating nmeans (16) havi ng

first and second the art that the hereih-disclosed circuit also func-

input terminals, said termnals being responsive tions as a | ow pass ; :
filter. Capacitor C2 together = 40 - to the charge storage means output- R
signal s when with the integrating neans function essentialy as. ' such ...n;
signal s are gated by tHe=first-and secoiid a swtched capacitive filter. The ™
f||ter transfer gating means, the connectlon of the charge

I o - I T o o, o R o . a




Expressed in Lapl ace Transform notation, - frequency one- hal f the

wher aby the. magni 1ude of sai d | ntegrating G(s)=[err] ||I||||||||||||I|1|||||||||I|

means out put signal is indicative of the phase differente °betvae n fhe |nput
signal and the first wherg - EP 0105369 B1

control si gibag capgdlto 'I Qélgﬁxglelggte%tlgﬁyc'ht ed in CJt Wllménm{hﬁ t'ﬂe Q'Qegrat?%glcgcmt 26
I nput . si gnake lpasi@fd QE@E&’% NEdtaeity e Ndquali gnal dbes it Fekdive any signal at the frequency of the
3. The i nvenipiilotesaTher exadttagtblitude dépmhdn dponher ei n lttm:es'ﬁmat §tl¢ p@ee:@ml:;or Bnhhstohlhbdo

control si g'tﬁefﬂls":largea "tea‘I'P”S éﬁf’s’ theaft*ﬁi wher e °2!‘ed|" % % a hat
first cont Ic acutor S(;iz 15 dj c r e Q‘?CI t &d ItFtle gL E@?o:}% b:éran

65 the d ce & Jldn‘y%f tﬁ@ rin gna PabsSFiltd? TSay“be modified in numerous ways
EP 0105 3690B1between them is alternated, the inteddatingJ. 3 Cajad@ialy @ssufa nvin} mb@liednes @rdt than
al t er nat i veirguitj 3¢ willtbeyghpiged @lwagt adthetratmet he i nttegrmferrﬂg farmc epecificelly nget out and

positive afesh ‘ét"f"vé“ cﬂc%t’rmlt' OChé(% 1he 0 descriged

Sranal 't (R IOAT i S%ﬁa‘i%tbol‘%ﬂg&és The be?é.ﬁi b 8&%“%%?@"”"‘ Ty

i nput  si gnaémpumbq:,eptsmsﬁu UBbrE @eOfelative hecefifin dtda@ d?e c%ttlph’r%rﬁhﬁiﬁes of
the input Sewmeen thairgut signaf Virapt! thectirbtl cedtrdtdoubl e bamindedie dppeiated that thelintegrating
si gnal . BeE\ﬂé%ﬁ‘ tThemélPHiF' ?%@0 kavnagdne 120 5 15 qucqulmabée jigddmyaripgs waypagthat
skilled in; ;fc&‘é‘ g&%ﬁ e aﬁ t??t‘ ",t""%vd' schar:é‘é?ﬂ L“?t—t%a etm'%m%tﬁ‘@tﬁi‘éfi’é
t he discl ogR hﬁ@ 3 sfer@ﬁ'r@tl& S¥GRe & ula &it.

pol arity of thienaombesig 3 .uuRm thé Icére:rtlofmy be ITDdI fi | ed I N nunmerous ways

ti-ons bet waben tﬁeemqt§lgablt\érlﬂaaruded sthetimat egat iG®ms  and may assume many

mbod t &h T Wit Himu h
embodi men t‘}lt‘tb’%e sugn E fr :dﬁoutpige char ge{j Ka c ned é‘\a?ehgetec?or and low pass

t he pr ef erﬁ e it and SaRSEeomtp us accumil ate

a charge, &agmtu&é)at a %Sﬁﬁtb oﬁhﬁhl& lesgagni t Udech@fge\édat mb&sdﬁﬁeﬂdmmyaﬂﬂm

the -~ than that oftbe owpaviahal in pdrdor0B2b| ocKi aqg Giégnals respansi@] torn jnparsigratand & afirst

t he i nput SI ﬁ@r‘ 191 °éf'9t:’né'"§ﬁéﬁsdt‘e Foneiition he ¥ h‘gt' @gignal; saidyfirey qopgo! signali hpuing a
e r eI at

expense of ' Y "
cxpence of ehmind DA Ao e el ot i lifiore 12 oopposiB1d @ e

control if thé mmtlslgnalfrs@ebe/ ditfeRy fectn thbed  t haat tﬂmmhgttse@rﬁnangn sespomde t&h. second
The out put os¢- hei#@tzphwmewnw the pp@ptial 15 oemrcdntgt'al‘ze may be nmodi fj'ed
in varioust ‘iesﬁ"f?' PIPHMEMEO At Bf i g 3°Fancsey "tea" 4y ive to the

other 111t GEeiemt SO paiel LR ned r-z@f;s.tﬁ&tgaga";ﬁ Mﬁtx‘ﬁ'
a rate cor rc&&ﬂ)@gi g’hE %tegratm@%iﬂﬂﬁ datpufPo R- Gsnetashirde GaidCseldrid| hr&EdeOcontrol
t he charge Mt@umub@ttmd “beat 0B & requencyGaith- signals bemgd1spydegtegs topapg bh;ise with

functi on ofoutany s*eaqv@uttead"mﬁrﬁsm componsnt. Fi g rP%plet}é? pagh gthet; a’lﬂ

when the 't’g‘f’"' ere.nd‘.’i’c%é ﬁ@‘f%‘ﬁyﬁ" i 'aé'.'.‘n Jm ﬁgé ki
coi nci de w hl} clidriterofdther | INB! the &Q@S 5&9&9 blthut éﬂvhen
1. A conbi mes teh ﬁt&@'a tn&@ﬁﬂﬁnoﬁa edsBtiayass Si gnalu me gated |by ige ﬁrBQandSsecond
shovvn t o i Acsvdmbel capaclttvelﬂlte:r Td)erﬁl;an gamsfer in M tlnwd@aaet, the rcqon@ctigni ch thes charge

| gagacteristic can be gias iwgge neans (10)s“tftﬂe PRBALPHIAE 39 heyiptagrating

newhat
Chat of the HYSTP 2 A0k oY AR e el e s iy
| nput : si gnae gs%eﬁ%‘Ser Eﬁ?ﬁfg; tagd %tzeﬂcl(il%ym Fig. ::t3gr%f guﬁahﬁh&%ratlk@hgﬁgalidzeﬁd
contr 6t si drakpressad iy first control signal havingia wdtremrminels iangh g¢negatipmah oytput

Is sanpled at its zero- first frequency; cr-’t'.%‘é and the
out put voltage vA¥%s thus VI2PCZ ¢ ot gﬁSl ng ;geans géh% %yng hBQﬁr&tQﬁdsecond
charge shown to beg,of zero gggnitude. outputs,gna|sofoppo§ Opg

output signals for gating or If the input signalsdid ssgoenand dird fcemm fsngmsm have a
t hat of 3(Exprebied irklianlgeesurarisfosn grmalien. i n r esponsfeeauenca anedefhdheo freausadyf of He first

first control frequency, the potential con roI°°§Lgr1yPiLet Q. Lﬂi h oF2.ilsS integrating

successi vely charged ﬁ @jdes at a msecoﬁd PulpEedign: diERRO B fHeVthase
to the frequency which i1s gegual to the differ erlﬁﬁerence between th€ IpLORgnal sidagefirst
nmeans out pwthesi gnal s for gating or between the donpeltsigsalgnal and one haIf

the first bl ocki ng such signals in response ?J“a"tvhnttfd e ttedoip clg a\rhefelln
The integrating circyit &dt put VO 35 c?gnt rs(?gd #‘?e"'ghﬁ T onsdis 15}%’% ﬁ?,e'::m
third control wll repr ofgse this "beat note " §L qrddeddedhdMad thh.,d contPdl HYRAIS are

bei ng 180 degrees out of phase with out any steaglgél ana&t eadi | y increasi ng
conponent . and wheresple@te ftequepaC bf tnd firerconteld |t wi | # The inyantion o5 aesitechip oipte 3(yfherein
ordinary skispg' S§n integrating means (16)%havfaguwivdt ohitg fedconite! sieal & fess
that the herein-disclosed circuit also func- input termnals, said
termnals being responsive tions as a | ow pass filter. Capacitor C2

t oget her 40 to the charge storage neans output signals when with the

i ntegrating neans function essentialy as such signals are gated by the
first and second a switched capacitive filter. The filter transfer

gating nmeans, the connectlon of the charge char acteri StIC can be der| ved as

. o o o o Y



be expressed by toits input termnals
and generati ng an out put si gnal (VO, dVvO .
characterized in that: = - [J[err] (1) 50 sai d
charge storage neans has’ first and ERcO1®5369 B1
out put - si gRal taifof QRGPS te pol arity; and sai ddé%%ﬁbﬁ@ﬂyktug'désderQQ'r%tE&Ls:gnals
si gnal s%avia The ixgtiens Sedcited il A B0eheldiraNSf OF Nwéridenbis @i Halfte seiner Periokié RUENCY
one- hal f ttP@flq‘sy SEA9n%h cap dolfurq mmphsng;rplsa(mt rol si gn.'-aﬁn,durjg wie im Anspruch 3 bezeichnet, bei
55 “wh s;gonglasﬁ?ﬁlrd contro s naslsc’(::ﬁ R’:!'SFﬁ']t egr at £ tq;dzy:ellte :Jnd IdrItte Sdteuermgbq?)
n digitaler Impulse wiedergege!
nmeans OUt mﬂErnﬁanQ‘%Llf Way ﬁe’ﬂﬁé ﬁe‘;ﬁgf ta e ghas%er nu d die I?npulse d:s zweiten ung 3ntten
di fferencefcr&ieasnmed”gntahe | nput SI gna and the fgegdr B! Qbwechseind auf der Halfte
cont roI SI g‘hé(he mZent@hes regited it dlaim 1asheredci t ed | zwmchai den Impunsen @esrer<th Steuersignals
gp’eq* emcempfmwmmrn cur re‘mhe'gwgnal T =

5 e A L T o TR
the first ,meaREdRiprised BAlod b IﬁﬁlﬂtﬂB gnal S ﬁdit,edlgﬁe%e't'g rkntipfd chaltuh
2f i s the f% &upieventorods rédited hiclaih 6,6aneteirol hinddsieds bﬁéfembs-wans?éiorreﬁfhbﬁeﬁdmﬂ n

claim3 M@Fé?cq"%ﬂf tlr?wd cgritrol S'ngnals :é’e apﬁ%eg die lr‘mtegnermntel einen Opefdtions-Venstérker
duty cyclé SR B pastone MiaSransirafiid s es¥thelten EP

g means respe A h6b t, b
0105 369 58 The mventlon of claim 1 fabrlgtfd nhaI f Of 'L’:mgsgmfe,s.gﬁz?ge:erorz
der der nurtegdsdéceeiréyikdnUiSsind@SsubstGiet N St euer si gn ﬁ:de‘nm%i&xeha ransistors der
recited in claim3 wherein weni ger al s di e Habted ebaei MterPererlmdﬁumgetchaltuhe
first, sefditotanspriigha hjrd control signals #re Zugelgtetﬁiffh ndung WI

im
Anspruch 3 e by serJ %ﬂngﬂf‘ﬁﬂ p’ deropqiput ais
pul ses demwiéﬁi@%%&é{,e:ﬁ@@brn%% @ﬁ(} E‘ te St eu rl'eétﬁa "gsa'l‘fcf’ '"see(?%' Lnge"
thirgd cont reiren sadyngssieicherq ) burBgreugunvon  dur ch ei hen digital er Inpul se

Wi edergegé’{ymﬂ%ﬁm@malﬂl Meianaigkait fvonpinetmet wesen deenqmatlms of the werden und

di e | npul gloem eiptetrineesite Fier st contrql. sj
St eue?gl gn%nﬁz{gumffendfls%f ' Eg'g,g;&gqgg HAlfte 6.1 ﬁ% °§‘ qhﬁ‘eﬁ 4 §itrp £aTSE-8EF oA
y

claim1l \Mn.ﬁdnﬁgdapelchzm Sgieherds 'VehATbigen des er gh aidyer 8dI8bdkhdeNd ha%dd f0) pour
char ge st srraymgriBane Ruwehiati tlersSparr@adeeatd t 0%,  predire es sigmaux Slaischtié irdagissaanal un
second gatipsf Qﬁ*é'aﬂsAQ?amkE'bYﬁﬂrei'@@ weiten 6. Er fignatid) prgrée\m & up prefyierpianeihde]com-
bezei chnett é'gw te Lue ne l\/gs)lsntalréagm st or, '&Pﬂi’e (RISTAR %@ahf’? AYmMafide ayat
Ladungs pe'LﬁiHﬂJj Elgi g %{:gsﬁeans co| Fl;eml 4 r:%ben%o&{n@tﬂzp%@blssant aux
arpl i fi er schaltung (14) zunhmlréfuasdid& Qbetl raver kupf sigi@a6s Gb&b&ﬂ NGE Moyer\\Bd lstockbge HBE
i nvent i on tiges Simbtuedbhanglcuealvm Ginem\idattedi N m ¢hdess @agr Bisse Npdvies- olr hloguest s
ent hal t en sﬁﬁ"f Breigagl. qob eysimt r ol s gn aépensspw diguxigmpessignal de

Integrier g ?ﬁﬁzuglf“ﬂéﬂ‘a f’"at |§9)°r?é‘ Veré®ar ker B 8BSy , ux
MOS transi Sﬁtgd’neﬁrflttﬁ Q6 it zwlPEingaBidkldAhieRN. ol rs&lgrﬁ[}g{g&%l@% gglrte( v a%gfade
respect i vdleyauf die Ausgangssignalizrdes atiungsspeM € | M Ashafaedl Pourb lalzest ep ectu bbquer

The i nventc'i'%ha@f’feweal want diese) Signzie did zwsi an signgex edaspomeii tue tm'mﬁrrw pignag de

St euer si g ”"QF'PAF%T a&'f"é‘d‘”&‘?ef Bui t on @M 9? Es 'j'emg signaux tde
| ekt r oden L£Eu kﬁﬂ]é@ﬁ.d Storg defomsetien aﬁee 80, degrés entre
Ve\’\kfnqu U iispsiés e'l uiag’oBab Q aes péidnng un moyen d’ mtégratlon {(16) compod@nt des
zugel ei t etnﬁnfmdsscfelturﬁeri umdemgt gird umypr uches rremieretdzutighé boraes g'efitrée, les bornes
Pracendet EEITHLSITIEEUTEAISIIET L i
ei ner ein Hi’ 1 E :ﬁ %*lﬂ‘ggq ‘fg? ent h&' t sférés par les premier et deuxiéme moyens a
| age. ei nema %ﬁﬁﬁhﬁéﬁ%&( 10) zur FEr ZeUgUnﬁbrt’éQQp%&l' digadal lde sSrtle dumoyen

Abhangi gkeider \Ladungsspeidier m&SAungim\segrdlecat [ onsadzmgamasmgﬂgés etﬂrdyéel du8 NBornes
er st en ei AMgegengegetqyr Polupg ehgibt uad wei senden St edientrée gnaﬂoven d'intégration étant inversée

1} D6t ect }é."e @" e e s C oM e e e ol
Aisgangs st s gaedesAusga%gss.g,‘.‘Qisaﬁﬁmeowprenaalﬁ" L@edtﬂa i eei'SZ.?é’i‘aﬁf‘LL
a”'SpreChe@damVer BdeHd@¢enz zwischen dem EIf- NDYEN &ghabdeQd iagm)ﬂe c ar ges

pour schalgtmn n@llt@)idgrumstaulstehéra&amd@bts erren cbsarc&aﬂseseanue produire des

si gnaux dg ? g g}“ i gishast. 98l Si gnal @ mayengsst %R‘eqhﬁfgv’tﬂ? mepRRes
zyeiten o SF Wﬁ?"gﬁs At PR & eghselrtraniiditle m @r Sy 'S%T etg%“x@ U detostegis gplarite

ma-nde | e Qf@fﬂ&ﬁg,wgﬂwnsﬂﬁchqgeﬁﬁm payant el zdé@bén% BUfroiflbrse signaux de com-
Alisgangssidgnddsecersiesbis dritte Steuersigh® @igiaRi er e fnaqweraaﬁ;ne raglen@sgme b trasiss de la

ansprecheﬁ@ea"i/er"knu f ungs- un prem efréapeyedu erepisr signal dPgommande,
reagi ssant “aUR"¥eH ﬁ'ﬁrft‘js'{’ﬁcﬂfbiﬁﬁf"ﬁnbﬁ'hl aff odefamaiuyip dtfigpaidg sartie dugoyen dinte-
si.gnaux de sortie du noyen de stockage de tiger Signale in Abhangi gkeit von
einemdritten er pas8er ou bl oquer ces Steuersignal,
wobei das zweite ammﬁ[mmmliﬂmﬁﬂf si gnaux en reponse A un deuxiene
siignal de signal be'zugl I ch einga um 1800 aul er Phase conmande;
sm, und : un deuxiene. noyen A
pdrte (14) -r'eagl ssant ‘aux ‘I nt egriermtt el (16) Tzl B ngangskl emmren,
40 si gnaux de sortie du noyen de stockage de




die éut di e Ausgangssi gnal e des Ladungsspei - ~ charges po

passer ou bl oquer, ces chers ansprechen, wenn di ese Signale die "m '""""””"’
si ghaux en r6ponse A un troisienme signal de Vbrknupfungsschalt

dur chl auf en, wobei in 9 © commukd® 0 188 36O uBLne et troisi ene si gnaux "de®

dem gégnw&am (& so.%&ﬁ&&nmoqggkge des et roisisime siGRIFEMREHANL pRERALAS €S

de 180 degirecie sRRbIldentrélstNg prepfdr GlgRsl dezU den dnbdgreg lofo GRERBuIE Aternandh ntre 184X
.I'nt egmmmduel di e Pol ung von den bel denmvdslensdu premtermsnﬂydenommande

d int egr at'4 Bétecteypy i t was R"mjpf ékB'FfF asg-pat camd
di e LE 53; i %‘” ZE'EA%%&S 3 erﬁiﬂ‘@ﬁ?ﬁf ?’ ar esaﬂirif:fé‘#;'sdﬁ
I ntegri er eubi€pHa &ﬁm | Jakkab@$S ont-MEN Z ensateur, Iéas yahadI X
de sorti Gméhhelmyeﬁvdiﬁﬁlcétbh nidans BéqyBeiales i nt egrploﬁé edmmérdnealcnaaémsgmbgs an trans:s-
st ockage pemiertaweifme of troisiéme signagk dnearx  sont f@fvzfedﬂgearatlon comprend un

tr aﬁgszzec? ?'gﬂggég : ltﬂ;éle paesése-bg"st cogn(E_UXI ’éma urpgﬂ %se et. fil om-
gekennze'b‘f\'u on Ig ‘endication 3, dans lesquels le | Hide sel r?ll rﬁ)e éa&n éf%g §§£‘ Ks de
sortie dkérﬂﬁ@h‘@ﬁnsﬁ'&fus kﬂﬂmﬂﬂb bi déV\EI U&ﬁm bgﬂ&jslﬁhe signaux de mande

st ockage caemaridaesydfirieurd (yradticiesa pbiones ent gegatrappibeézdue grillds dan grols gh lbbnsisnd
d' entree éuﬂém}eehdﬂpﬂa?ﬂ 8 'ﬁmﬁaw-be% eam- i n¥er steréV'Qﬁ respgvserpm@ﬁ desrpremtieriet fleEHéme

St euer si g B o O ey Bahat Be och o ©F § L5 R0 RB RO LS o
& n‘;"dﬁ wei Sen,blne {ﬁa

Fr eQUENZ ks SohSiehidsentss pe cre olon BRNERAGbtb
I Nt egr ansiodsarfunttigies Ues ilp@sions déﬁ)b&.lxledﬂee G 6gain &ub%tsgél&gﬁﬁlsgmalbﬁtrder | nt e-

gues a ses bornes d entree et engendrantzoun griermttel die Phasendifferenz
zwW schen dem Ei n- signal de sortie (VO, gangssignal und dem ersten
St euer si gnal angi bt . caract6rises en ce que: 2. Erfindung, wie im
Anspruch 1 bezei chnet, bei | e noyen de stockage de charges conporte des
der das Ei ngangssignal ein Wchsel stronssgnal 60 prem er et deuxiene
signaux de sortie de polarite ist.
opposee; et 3. Erfindung, wie imAnspruch 1 bezeichnet, bei | es deuxi ene
et troisienme signaux de corn- der das erste bis dritte Steuersigna
digitale mande ont une frequence egale 3 la noiti6 de |la Signal e sind.
frequence du prem er signal de commande, 4. Erfindung, wie imAnspruch 3 i
bezei chnet, bei 65 |'anplitude du S|gnal de sortie du noyen d'intM- 5 i
9 EP 0 105 369 B1 10 sration etant de | a !
sorte indicative du dephasage . et troigierne signaux de comande se ;
produi sant entre le signal d entree et |le premer signal de |
alternativenent en une seule alternance entre | es commuande. _
i mpul sions du prem er signal de commande. 2. Detecteur de phase et filtre
passe- bas corn- 6. Detecteur de phaseget filtre passe-bas corn- bines |
selon |a revendication 1, dans |esquels fe 5 binds selon la

revendi cation 1, dans lesquels le signal d entr~e est un signal de courant
alternatif. nmoyen de stockage de charges conprend un 3. Detecteur de phase |
et fil'tre passe-bas corn- condensateur, |es prem er et deuxiene noyens a
bi kg5 selon |a revendication 1, dans Iesquels | es porte conprennent chacun
au noins un transis- premer, deuxiene et troisienme signaux de corn- tor

MOS, et |e noyen d'integration conprend un mande sont des signaux

nunﬁrlques 10 anplificateur operationnel. 4. Detecteur de

hase et filtre passe-bas corn- 7. DePecteur de phase et filtre
@asse bas corn- bines selon |la revendication 3, dans | esquels |le bi nes
$e|on l'a revendication 6, dans |esquels |es tenps de mse sous tension du
prem er signal de deuxi 6me et troisiene signaux de comande commande est

inferieur a la noitie de sa peri ode. sofit appliques aux grilles d au noins
gn transis- 5. Detecteur de phase et filtre passe-bas corn- is tor MOS
Wespectivenent des prem er et deuxieme bines selon |a revendication 3, dans
llesquel s | es noyens a porte. prem er, deuxiene et troisienme signaux de

com 8. Detecteur de phase et filtfe passe-bas com nande sont
representes par une serie d'inpul- bi nes selon |l a revendication 1
fabri qués comme sions nuneriques, |es inpulsions des deuxi ene un
circuit intégre sur un seul substrat. 20 25 30 35 40 45 50 55 60 65

: 65

6



