PHASE- LOCKED LOOP RECEI VER The invention relates to a receiver -conprising

an-RF section, a mxer stage and a signal proecessing section,-said m xer Cl

stage receiving a mxing frequency froma freq’uency synt hesits circuit which
conpri ses a phase-locked | oop provided with a -phase det'ecti.6nidevi ce having
a current PHIN pBit735a | oop filter conprisihg a [err]-shaped RC & Woi®havi ng
an i nput shunt path and an out put shunt path which are connected to both

ends of aRe&div@&s resistor incorporated in a series path and to ground and

conprise first and second capacitances, respectively, and vmﬁ&ﬁheetHasBeenReplaced

phase detection device. A phase-locked |oop for use in a fre ﬁm“
synthesis circuit of such a receiver is known per se, for exanp

United States Patent no. 3,316,497. In the known phase-| ocked | oop the
controlled oscillator is coupled.to the phase detection device via a
frequency divider. The reference frequency Is also applied to the phase .
detection device fr ah ®E sdctioh £ mixer
phase-1 ocked state o tllﬁgqoop asﬁga&dll%f?i ces Bﬂé ween the :

fr equencystﬂgemldck sigmal Ipdwctessmg sghxah said umnemsgegmmvm mHsing drequentye

f h d. d h
oo oS0 3 ErieBE S EpHAFLh WHCh comeriies & Bnqrenagrebabis PSS
fromthe giﬂkwaetééhan%vi&m&u@fa EtrRertiasut RIS filkér ctanpristnga dr-shapédRCeby

suppressed. As a result, an accurate phase synchroni zation of the
frequenSy xmtwomhavm:m inputyshust gathl andj anhoutpt shuntepath vehieh LTC SR

L0 cRREGES 425 i U L5 94600

vol t age-control [ed oscillator, a ref erence f requency bei ng a lltmﬂ

nul tipli echﬂav and'Secofid e ek eﬂddpaﬁvelyBind/ withi mgo]mgeebodtmllekt:ustﬂlatdn'e a
osci 'l ator frequency, ich is anglled as a mxing frequency to the m,xer
st age, carrefesence; fiedusncy being gppliadeto saithphase detegiehdsvictsor a correct

cont 1 i ng. requi 1 onbresefeked 888 (78 S%ﬁpi’ AL GaReTP Rt S hosen

as | arge agcgioesisttmownoperae)foti exainpid from ﬁ';mahStzmszMerﬂmo Bdk64H7. a | arge
the | oop Stabi|1ty. Fribeigea Mﬂ%ﬁ@%@rﬁgﬁéﬁs? o eltilslcBORRY © 68°
adj usted t 6, (OeREHion 8WHES via% fisqiddcy divider. The reference frequency is also applied
" to the phase detection device from, for example, a crystal oscillator. In the phase-locked
state of the loop phase differences between the frequency-divided oscillator signal on the
15 one hand and the reference frequency on the other hand are converted in the phase
detection device into a phase difference signal which is negatively fed back in the loop
from the output to the input of the phase detection device and is thereby suppressed. As
a result, an accurate phase synchronization of the frequency-divided oscillator signal
with the reference frequency takes place in this phase-locked state and the oscillator
20 frequency is a factor determined by the dividend or division factor of the frequency
divider multiplied by the reference frequency. By varying said dividend, the oscillator
frequency, which is applied as a mixing frequency to the mixer stage, can be adjusted to
a desired tuning frequency. |
For a correct operation of the phase-locked loop the loop parameters
25 should satisfy conflicting requirements: for example, the loop selectivity is to be chosen
as large as possible for a maximal phase synchronization. However, a large loop
selectivity is accompanied by a large phase shiff;which jeopardizes the loop stability.
The impedance levels should also be noiselessly"adjusted to correct values so as to
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REPLACEMENT SHEET 0 4 MAR 1997 2 prevent the loop circuits frominfluencing
each other. In the known phase-|ocked | oop.use.is nmade of active filter
sections for this purpose, which together ith sajd ferr]-shapéd RC network
forn1part of a loop filter. In these active.filter .secti ons- papaC|tances

series repyff p§ g3gnd operational anpl |f|%ers are used for anpl iy Pyl ngggalnd
sel ecting a dc control signal for the voltage-controlled oscil ator’.

Parti cul fﬁﬁe nd the anplifiers, the use of
such act ?éﬂe)é? Ietﬁégr ec cu(&)t?];?rq?ﬁ g‘% E ?I oop introduces a nunber of

unwant ed effects inld ttmltmmp!mseﬂbmd l6dpeusedis wiaderuferctive filteniciidnssfodeband
signal s around the oscillator frequenc% at | ntervals wth the order of

magni t udethdy PYIRess, Syhich tegsther Xjthosmid »- twerkfoge past peadeop filteme
anpl i fierg, i g&wm?& LGSR é(cﬁﬁ?éé aéﬁéaf}eaém PSP im ﬁ&@'a:é‘s a
result of Ins I cl ent suppress on of power: supp y voltage var| |ons or

ri pples nusdddompiplrfymg and selectingdidc coiteci sigral fiomihe esltagescantrollsgant ed

si deband noi, the .o | | at or gngl. It is an object_of the invention
to provi des %ﬁ% }%?“lﬂix/b?@“ée %§’§

sel ecti vi &«%i% tér%@u&fsalh'a'ﬂra] ?}&k@@‘l&ig“ﬁﬁo&ﬁée@%‘ﬁ ke oRuRlanikE réh*g&@
unwant ed ects acconpanyihg the use active filter sections ccordi ng
t o t he i nthenlobpnsuch asecei ver of the type described in the opening paragraph

is therefore characterized in t at t he, s citan i's | east twi ce
as large as the fir i€ QSEHTEREE,R §*§$‘? 8? H‘&‘gﬁ'\ f%er than

t he oufgut i npedancegregfs ﬁc?e‘,tpmgm re h?&nﬁﬁtﬂ: S@e Qefepinke Shunt
;‘/h of the loop fi I?%rel § provi desg \l/\tnﬁ;ifrl]égﬁieggf' hase shi ftemenber The

ention is based drequensys G&@gdlbmlotkagh&urrantsemmmmpleﬁﬂw noi se sel ection

of the oscillator c r whi e nt ap Qi n uf i

stability with a pa .ngapgeggn%ulepgr miog{;%g 5@1"1&6@%@1‘&‘%‘%55 %é‘%ﬁﬁuﬂ Png the
phase margin lncreaiﬁsufﬁﬁmtrsaﬁpfeeﬁoxﬁafgdﬁﬁuﬁipﬁl ¥ P6lgetvakihtibrisyorasppi@ld * as
the current-voltage conversion, i.e integration of the phase .

di fference signal sUhamplfiers; t he phase detection device,
15 - noise which becomes manifest as an unwanted sideband noise in the

oscillator signal.

It is an object of the invention to provide a receiver having a phase-
locked loop in which an adequate loop selectivity and loop stability is obtained without
the afore-mentioned unwanted effects accompanying the use of active filter sections.

20 According to the invention, a receiver of the type described in the
opening paragraph is therefore characterized in that the second capacitance is at least
twice as large as the first capacitance, the series resistance is smaller than the output
impedance of the phase detection device and the output shunt path of the loop filter is
provided with an RC phase shift member. ) |

25 The invention is based on the recognitipn that an effective low-noise
selection of the oscillator control signal while maintaining 2 sufficient loop stability with
a passive loop filter is very well possible by realizing the phase margin increase
required for an adequate loop stability as well as the current-voltage conversion, i.e. the
integration of the phase difference signal supplied by the phase detection device,

30 substantially after the selection of said phase difference signal. |

When using the measure according to the invention, only passive
elements are used between the current output of the phase detection device and the

voltage input of the controlled oscillator. A low-pass selectivity is obtained by means of
This Sheet Has Been.
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substantially after the selection of said phase difference signal. Wen
using the nmeasure according to the invention; only passive elements are
used between the current output of the phase:detecti ondevi-cg apd the
vol tage input of the controlled oscillator. A |oeWw pass'-sel ectiNfity is

obt ai ned bypyRars 794 the capacitance ofy the input shunt pathogngd {deg
series resistor. Integration of the output current signal of the phase

detect | on g¥icafaciificelof thelififiit shiif SR Snd thel dfied QMRS InBlfibh o he ghtput

substantially realised by neans o second -capaci tance.” The inpedance of
t he i nput sturrent signhl oftheiphasesdejedtionadevideyandar fpsthet Increasé of itheplosiapases of t he

cerfes rosi SBAVI it RurRmataly inaisby isdes of fesntiit “Retive St boeedatih
pat h whi ch éfsmeriﬁﬁn&ﬁgnpﬁmlu fien tsfgnlﬁ&nﬂf lriurff thaf P irfpedafi spmyoakadg?d_

oscillator. As a result,” only a very sma art of _said nolise voltage is
appl i ed 5o shust patht As|d reguld $hs felsistapce ndise vo &'EBR) of thecsedies resistards oss

th d it | d [ I ' . ' '

the RO phast A2 Sk apul uif ey sig doe WG h8t RRR iR Ys efeeeh pedatel o
phase shi ft theadoffrol RipAf 6P the! OnABlIEN3KRIAGA NS 4 PesRtEOnlya GéryNnthllepart of said
sufficiently large | oop stability. Afirst preferred énbodinent of. a -

recei ver ac@eiselveliageds appliedrtocthe icontrolledcosgillatarer i zed in that the RC nenber

conprises a parallel [aRgement .0f a resistor and | t.ance jch.is
arranged in series wi ?ﬁe?ﬁep pﬂ’&éé’ﬁﬁw_ US?%_E ge%gﬁcﬂ%ﬁ%pﬁc%r%ggu%edm
enbodi Mell  @flow-nodeahartier by dAcotpaigtih® theRCi phds §Hiftneérfibériarthé betpuf sitimt N
thmt the RC nenber cqnprises a series arrangenent of a resistor and a

capaci t anceP#thi &his iedugtionRfthe Phass:shift, also mtemed foassphase deads pmused 4p obtaimo
be able to gggfﬂyiéf}ﬂfthl vyo{,éiggd 'y junps in the reference frequency
| oss o Ioé% st'abi ﬁei

W t hout any a further preferred enbodi nent is

characterized in that Aafipshiprefefredh etnbogdintent bf h recriver cicestditigomethe irsveatioraisged
in parallel across the serje esistor. The invenjion will be described:in
greater dot SARGIPRPPG BrBRLHERG Ferher epmBRses & Hmiel Hrangemantiof 3 gesisiar a

Figures ol ¥ cafdcitndd \Whidh'iP @8ng¥d in' detied hath' thE sbddfd! AYAHah &) '

A second preferred embodiment of a receiver according to the invention

is characterized in that the RC member comprises a series arrangerﬁent of a resistor and
a 6apacitance which is arranged in parallel with the second capacitance.
' To be ablé to- rapidly follow.frequency jumps in the reference frequency
20 without any loss of loop stability, a further preferred embodiment is characterized in
that a pair of anti-parallel connected diodes is arranged in parallel across the series
resistor. ' |
The invention will be described in greater detail with reference to the
- Figures shown in the drawing, which Figures only serve the purpose of illustrating the
25 invention. |
| - In this drawing:
Fig. 1 shows a receiver according to the invention;
Fig. 2 shows an alternative embodiment of the loop filter for use in the receiver of Fig.
L.
30 Fig. 1 shows a receiver according to the invention, having an RF antenna
input Ipg for coupling an RF antenna ANT thereto. Successively coupled to the RF
antenna input Ipr in the receiver are an RF input section RF, a mixer stage M, an

intermediate frequency circuit/demodulator unit IF and a baseband signal processing and

° This Sheet Has-'-BéelT Replaced -
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- In this drawing: Fig. 1 shows a receiver according to the invention; Fig. 2
shows an alternative enbodi nent of the |qop filter.for use,[n_the receiver.
of Fig. 1. Fi g 1 shows a receiver accordi:ng ‘t.o the”l'nvent,ton havi ng an RF
ant enna i nput err] for coupling an RF antenna ANT t-heret0: -Successi vel y
coupl ed PHN %7 antenna input I[err] 4n the receiver are aSFH.19%ut
section RF, a mixer stage M an internediate frequency circuit/denodul ator

unit IF mmo@mmwsm gnaixu[gfreqn;acy]gr arideal mikingeqarietuisiapplietbta the SP. A
m xi ng frequenc m_Xxi carr.ier lied.t.0 the. m.x age M
froms 1 Fodticer & fPmelheey spined fesis, i Freef mitide srisr i @nﬁﬁlﬁam e

i n frequaDekqhdncy tb dnunitg iffeaeRYWhich deviafds \Ovas ﬁ?uﬁeﬁ%edﬂiﬁe iffah 8¢

frequency from a” desi red transnitter frequency. h the aid of this I ocal

m xi ng cardesiged transnyttpbﬁgquﬁneytwwdhem ofxthitelo cartiepit isipossibjadd ,

whi ch a th ANT th t
sect o Fote £ Besifie RF aficbipn, SeBfr lich B frpfied ¢ ﬁﬁveaam%% PR | e of
for exanﬁh@nﬁ@m'!\/hﬁdﬂierRFh@ptheﬁoh%tﬁﬂ?ﬁQﬁ%ﬁﬁ&ﬁaté'ﬁehué&y S@)sigdal Si gnal

is denodul ated after |F selection and arrpllflcatlon whi'ch results in a

baseband osiagnid carrigx of, fax exparple 40 JnMEHzZ. @ﬂmﬁqu%ﬂﬂw&@h%mmﬂﬁ@@sed and
repr oduc 0 ne he b seba si.gnal pracessi ng and )
reproduc?ﬁ& é‘t% “ﬁﬁé“ff%ﬁﬁ' ch%f &C’E?ﬁ‘gl?ﬁ Bl 5

phase- | oglebahd® eignkll. H‘lﬂbbﬁsbbdrﬂoﬂgrﬁ@ Meﬁ@ﬁmﬂdr o@SS‘eid' dndl RprodiEedan

out put _of which is coupled to phase det ector PD of a phase detection i
devi c&0viim kgown daanase in Hﬁ\ha&hanélﬂgéﬁll progssing1ad Reprodueing eviceiSer CI rcuit

W0 by ' cont rof | agite Beiefcy DA Gl SpiiHeln ph®IGOR Bop ST OREn, 21
appl i ed timcorperates asentielled bsoilldihr VOOham ostpysdfivhichcis icoapled tX@phatee phase
Vol £ age- QEIFIPR O ped dGiFAR Jedice atlp SEPERIHEVERE SUTIDOInTBBnast
151 e e AT 0 G e 0
suppl 12d controlied oswiliaioreVED by atcontollable divisith favtor NuAr referemast foequenxy e t he
phase is applied to the phase detector PD from a crystal oscillator XO. The phase detection

device also includes a charge pump CP functioning as a voltage-current converter which

is coupled to the output of the phase detector PD and converts voltage pulses occurring

in the output signal of the phase detector PD into current pulses. These current pulses
20 are supplied by the voltage-current converter CP to a current output CO of the phase

detection device which is coupled to a loop filter 1-7. As will be described hereinafter,

the loop filter 1-7 realises a substantially noiseless conversion of the pulsatory output

current signal at the current output CO into a varying dc control voltage and a selection

thereof without jeopardizing the loop stability. This control voltage is applied to a
25 control input of the controlled oscillator VCO for controlling the frequency and/or phase

of the oscillator signal.

In the operating range of the phase-locked loop PLL the frequency and

= ——

o ety v+ @4 e smbarn & e AT 34 h

P

phase differences between the reference frequency f_.¢ and the oscillator frequency of
the controlled oscillator VCO divided in frequency by means of the division factor N of
30 the frequency divider circuit DIV are negatively fed back. As a result a pﬁase
synchronization is obtained eventually after a frequency synchronization, with the phase
of said frequency-divided oscillator frequency of the controlled oscillator VCO béing
controlled to be accurately equal to that of the reference frequency f.¢ in the phase-

I}ns Shezt Has Beén Replaced . .

T



detection device which i's coupled to a loop filter 1-7. As wll be
described hereinafter, the loop filter 1-7:realises a-substantjally .
noi sel ess conversion of the pul satory output: current:’sigral: at”the current
output COinto a varying dc control voltage-and a sel-ection thereof wi thout
j eopar di zIPENt1Be73500p stability. This cofitrol voltage is appli28d11.49%1
control input of the controlled oscillator VCO for controlling the
frequency levkedd Gtat@ bfithe piiasé-lueked kiopl LI Tise ¢ittolled ostillatop MO @ thengsupplige of

t he phase-locked | ogop PLL the freguency and phase differences between the

r ef er ence 2 rasgiliatos fraquency) which is Notimes the| refesence faeaueney f.ai Since theyfactasi Ned

osci |l | at ok L¥d.d L - Of | VIS . f
the. fr aquihSoetiabied the bR GERE Lopled B rifihe i EA) B Y il e M
phase synoblyrtheiosciilaton VGO chad be maedatpandasired yundhg frequency dyuanying this factor

synchropi zation, wth the phase of said frequency-divided oscillator
frequenty the controlled oscillator VCO being controlled to be

S Tocked Siate of i novohel SUEETT GG RES e PAARGHS b iinbopidls {FBIRE" oo -

t hen supplRE@networksavingaancinptt shynepath andian loutput Shuntrpath whichraré eomected to

frequency flerrl. Since the factor Nis controllable, the oscjl!|ator signal
hppl | ed Do EdS ofA P reRegT SOMAmOmIEAoR Auteds PRIARG  Erou V00
can be tu iﬁt‘iﬁﬁé ' ‘iqﬂﬂ&n g ' ' 3fdd?porti e
| oop fil t(rak?qrﬁghtgnl y ugg’gnéﬁ%?g%ﬁe erren%éngﬁ%imﬁrr%dra?ss%? gat%err] - shapge-?i RC
net wor ROhzsetony capacitange 2swhich ipatrangeddn sediesuwishta pamllel RGiphasatshifhmember

nected f o t.h _ends serj.es resisfor.5 incaorporated in.a series,path
W Co! o ot Tt pRPtR BC B ifmeRherch 4 intatorgeg S ird Pedaliho? L whn)
and sai d seqefgédpathlidlabl fefisF 40 ThisBébnd @PEGRAAcS AR 6hdseN &6 bé aHast- i S
arranged in _series with a parallel RC phase shift nenber 3 Thi s

paral [ el Feiemasslaresmas the firsteapacitange L while dhensasies gesistance is shosenttarbee 3

chosen to YR Har e Sulgth ihieinbd 5t Bieliopdge Fife SRIGE EPTIIOERRSE, L5,
seri es 16esfrequency determined d9 the sériesyesistbes antahe firt capdaitaihce Ieciseretobet he

vol t age- curren ,conxgtrter CP. The cut-off frequency determ ned by the
series resT¥eR} times dgeenihan the reteraner frequeBey frei Ach il & gurpat- voltage

conversion or an integration of the current pulses supplied by CP is substantially
realised across the second capacitance 2. Since the first capacitance 1 has a

comparatively small value, it is charged fairly rapidly by the output current pulses of

20 the voltage-current converter CP, while for the chosen dimensioning a voltage is applied
across the series resistor 5 which is substantially equal to the voltage across the first

? capacitance 1. The relatively large capacitance 2 is gradually charged via this series

resistor 3, i.e. via a ramp function. Consequently the current-voltage conversion
substantially takes place in this second capacitance 2. Simultaneously the second

25 capacitance 2 reduces interference _components; inter alia those having a frequency
which is equal to the reference frequency f,.¢ or its harmonics.
' Due to the comparatively small value of the first capacitance 1, the input
shunt path has a comparatively high impedance. The series resistor 5 can be considered
as a noise voltage source which supplies a thermal noise voltage of 4/KTR. This

30 thermal noise voltage spreads over the output impedance of the voltage-current
converter CP on the one hand and the input impedance of the controlled oscillator VCO
on the other hand. Since the voltage-current converter CP has a comparativeiy ﬂigh

‘output impedance, substantially the entire noise voltage will be present across the input

This Sheet Has Been Replaced-
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several tinmes larger than the reference frequency f[err]. As a result a
current- voltage conversion or an integration ‘of the.current pylses
supplied by CP is substantiall 'y realised aéross the §€cont- éapam tance 2.
Since the first capacitance 1 has a corrparatlvely smatd val-Uer it is
charged fBHN ¥3./73pi dly by the output curbent pul ses of the voll%bblﬁﬁﬂfrent
converter CP, while for the chosen dinensioning a voltage is applied across
the seri eshlmestia&tand Sibstangally ’m suiss wahag'wilslappﬁqluw thecontrelledbsciliptora¥ €6k s

the first capacitan t|v r paci t an IS adual |y
charged via this seﬁglkq;é’g % 3%5 a‘ﬁf) *'ﬁst"rcs?’t%ﬁvm‘(hgﬁsequently
the currepiodueéd &&6s§ﬂi&\&é&1d0&tp§éiﬂﬁxbéatdna| HeMcd fHedasey ﬁféepHaEb flakgin SAREDE
capaci tance 2. Simltaneousl he second capacitance 2 reduces 1nterference

conponent gecesm to gbtain a tsuﬁftmmkyu lnggedow eahlém)cyFWﬁhthurposqﬂla Ivalugs ofithe

ref erence Due_to .t eco atlveysmall
val ue %p%g@tggp’ie 4%6851¥°r? '%bﬁf:h%‘cﬁﬁﬁ{' sB‘élt A Wsng tively
hi gh Irmeﬁeqaelc Tdeeerathiddby RS elefifents Takd #4s Gﬂﬂﬁﬁﬁéﬁdfﬂﬁﬁf&&cée vol tage
sour ce whi ch suppl ies a thermal noise voltage of gerr This thermal noise -

vol t age s fieauensydyegr Prefierably; vaalumeﬁﬁncremmr ¢sbovld| besapproximately halfthesr t er

CP on the ?%grgiﬂ tge I nput i npedance of the controlled oscillator VCO
on the otﬁ an et he vol t age-current converter CP has a
corrpar at vel y hi gh @orpinteffecties phase, combmﬁny inedahy of ke RQtphase staft Senvidrt age
wil | present across the input 6, shunt path and substantially no noise
vol tag 03, épbqsllm@ﬁbo‘égrb@rlewrm% ﬂ}q@? Pm?@unﬁéY (%) b‘fhéfg’elsshl ft

nber 3, f S ond
O 0o« on 2l PRe ca B AR dipkhbling CBRAHERSY, 3508 phae SAEON

obtain a smﬁfxﬁbarlfierﬂac;ts haagﬂaa.ia)bpdaeuturklarqundmandhlfer ﬁaqmsmmmma‘eues of
the third ca and he resi st 4 0 .be chose uch a.way
that the éB‘Fﬁ &Cequgﬁ ‘g‘F 9%9“%1??3@? ‘tt‘éﬁé‘?\ “Qrfh“ﬁ’ 8904 he

order of hbeer&msﬁc&ete SR AN Bd fa& #:am%%ﬁﬁﬁd)h&osst hﬂs YRLHE sittint At

resistor 4 should be approximately half that  of the series resistor 5. For
an ef f &8tive phase cbn@albematye embodimest of thetleopRBltphiJeisshown indiged, 3, 4,

L T Mmpedait it frodf Fig 't e Swdy in' Which $&° 285 shiGGENSY flerr]. which
implemented. In the loop filter shown in Fig. 2 the RC phase shift member is
constituted by a series arrangement of fourth and fifth capacitances 2’ and 3’. The RC
phase shift member 2’, 3’ is arranged parallel to the second capacitance 2.

20 As already noted hereinbefore, the voltage across the second capacitance
| 2 operating as an integrator gradually increases in the phase-locked state of the loop. In

d order to be able to realise a rapid phase lock after step-wise changes of the division
factor N of the frequency divider circuit DIV, the series resistor 5 is shunted by a pair
of antt-parallel connected diodes 6, 7 which realise a short and rapid charge and

25 discharge, respecnvely, of the second capacitance 2. In view of the location of the RC
phase shift member, the loop stability is ensured during the step-wise variations of the
oscillator control signal caused by these rapid charges and discharges.

In a practical embodiment of the receiver shown in Fig. 1 as an FM
receiver a reference frequency f ¢ of 25 kHz was used, the cut-off frequency

30 determined by the first capacitance 1 and the series resistor 5 was two to five times the
reference frequency, the resonant frequency formed by the second capacitance 2 and the

first resistor 4 was smaller than the reference frequency f

ref» the resonant frequency

determined by the first resistor 4 and the third capacitance 3 of the RC phase shift

is Sheet Has Beent Repl'\ced

llII\Ill MG



i,eved in the case of the chosen dinensioning. Consequently, this RC

hse shift nmenber 3, 4 acts as a phase Iead'netmork,aroumdﬁtrerr] and for
gquenci es which are smaller than flerr]. As regdrds the sécond shunt path
1 it is to be noted that for a good noi se behavi our “ther& shyul d not be a
path t PENolm®Across this second shudt path. An alternativ@dieb¥ilment
IR the loop filter 1-7 is shown in Fig. 2, which differs from Fi 1 in the
T in V\hlmémbéle‘.’:,sémnd)fshm ntdepazf theoreference frequeney fggor was slightlyabeve ity ¢ er

oot he bt SR S e f vl TRHE ek S0 3R pefrBrr i BREERs

1%

Enber 2' ,pigh ak $had/df ARG Gest B2A@ feistdrd.t he .second capacitance 2. As already
noted hereinbefore, the voltage across the second capacitance 2 operating

as an integrator gradually increases in the phase-|ocked state of the |oop.
In order to be able to realise a rapid phase | ock after step-w se changes
of the division factor N of the frequency divider circuit DV, the series
resistor 5 is shunted by a pair of anti-parallel connected diodes 6, 7.
which realise a short and rapid charge and di scharge, respectively, of the
second capacitance 2. In view of the |location of the RC phase -shi.ft- nenber,
the loop stability is ensured during the step-w se variations of the-
oscillator control signal caused by these rapid charges and dlscharges In
a practical enbodi nent of the receiver shown in Flgr—l—aS—aﬂaENLLEGEL¥EI a
reference frequency f[err] of 25 kHz was used, the c¢ut- off freq ency
determ ned by the first capacitance 1 and the seri esTH ? LR

e times the reference frequency, the resonant freqq : ”
second capacitance 2 and the first resistor 4 was snmalil ReRl
reference frequency f[err], the resonant frequency determ ned by the first
resistor 4 and the third capacitance 3 of the RC phase shift - 7 nmenber 3,
4 was of the order of the reference frequency f[err] or was slightly above
it, and the series resistor 5 had a value which was chosen to be
apprOX|nater twice as high as that of the first series resistor 4.




8 CLAIM 1. A receiver conprising an RF section, a m xer stage 'and'(;l/
a signal processing section, said mxer stage receiving a mxing frequency
froma frequency synt hesis circuit which conprises a- p’hasew Focked | oop

provi ded with a phase detection device having a current output, a | oop

filter corHHNslﬁng'iSa [err]-shaped RC netwBrk having an input shﬂ‘hﬂld&% and

an out put shunt path which are connected to both ends of
i ncor por atGIdAIMSSa series path and to ground and conprise fi
capaci tances, respectively, and with a voltage-controlled oig"!ﬂaﬂwmﬂmﬂ‘m‘
ref erence frequency being applied to said phase detection. d , L M S %=
characterized in that the second capacitance is at |least twice as |large as
the first capacitance, the series resistance is smaller than the out put

i npedance of the phase detection device and the output shunt path of the

| oop filter is provided with an RC phase shift nenber for reducing the

phase shift of the second capacitance I n the output shunt path. 2.

A receiverl.as clai meg refeitdradompki ugwm:tseéﬁ&ﬁ% ke RAge Whg aRigrdaeDer
conprises a parallel arrangenent a resistor and a capacitance which is

arranged iRFOeRSping Seqtiany Sﬁlﬁdng‘écm cesptving amuisingrequency from a\frequasicyer as

o P angerery R creult YAP baEbAR & e Roidd fooB prBTTeE WifilE Bha TR o
with the sisvivechaviies cﬁﬂmﬁbutpht a loop filter oﬁrﬂpﬁsﬁi%\/fﬁ'-slﬁpe?d ROReélwoik hdvingn 1
or 2, cgaracterlzed in that a pair_ of anti-paral connected diodes is

arranged i3 i9RPLHUSE Path agd an; ?}Ep‘étéhp%'sp%ﬁh& e connected to both ends of 2 ~

series resistor incorporated in a series path and to ground and comprise first and second

capacitances, respectively, and with a voltage-controlled oscillator, a reference

frequency being applied to said phase detection device, characterized in that the second

capacitance is at least twice as large as the first capacitance, the series resistance is |
10 smaller than the output impedance of the phase detection device and the output shunt

path of the loop filter is provided with an RC phase shift member for reducing the

phase shift of the second capacitance in the output shunt path.

2. A receiver as claimed in Claim 1, characterized in that the RC member

comprises a parallel arrangement of a resistor and a capacitance which is arranged in

15 series with the second capacitance.
3. | A receiver as claimed in Claim 1, characterized in that the RC member
cofnprises a series arrangement of a resistor and a capacitance which is arranged in
parallel with the second capacitance. _
4, A receiver as claimed in Claim 1 or 2, characterized in that a pair of

20 anti-parallel connected diodes is arranged in parallel across the series resistor.

. This Sheet Has Been R laced.
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