RECEI VER ‘HAVI NG SW TCHED CAPACI TOR FI LTER Background of th n [ o -
presént invention relates to a receiver and, nore particul ﬂ;lv?% ?n&/' hg
recei ver in which an audio frequency band CIrCUIt includes a filter of the

" type using a switched capacitor. 5 ﬁelvers today are ing singly
m ni at’uri zed and this owes.a: great deal to the progress in IC te@%?ﬁlogy,
especially LSI technology. In parallel with the decrease in size a
receiver, there has arisen a keen demand for integration of a filter. which
i's included in an audio frerenc band circuit of the receiver. 10 Such a
filter”usually conpri RECHIVER| HAVING P WIRIEHE R & 4P A TR (FIABER
capaC|?ﬁr therein. It is relatively easy wwth LSI technol ogy to provide
capacitors of highly accurate capacitances. This is the reason behind the
use of .switched capacitors for such active filter inplace of resistors. For
exanple, a filter using a switched capacitor. 15 i s described in the

paper "MOS SanphefghBésAd BEaueSinventidnt ers Using Switched Capacitor
| nt egrators, "IEEE JOURNAL OF SOLI D- STATE Cl RCUI TSVol . SC-12, *No. 6,

Decenber 1977. A cl.fﬁgﬁg.legggh %%né%tﬂ%ore al POl sRensa eﬁ{‘%{,e oper at i ng

& switched capacitor and suc as her een |nplenente 20 a

circuit which is_.exc ively used.for.th neratlon of aclo
arti uia.r%y %o Whi t%ﬁe 1 audio frequezncy ﬁaxhcg ngg%xrty

recewe
cl ock generato? CIrCUI however dﬁs 0

Structural el ement receiver and thereby nakes
o inclu es a %lter of the type uSQng a )s/w1tched capacitor.
\/

5 Receivers today are ihcreasingly miniaturized and this owes
a.great deal to the progress in iC' technology, especially LSI
technology. In parallel with the decrease in size of a receiver,
there has arisen a keen demand for integration of a filter which is '
included in an audio frequency band circuit of the .receiver.

10 Such a'filter usually comprises an active filter which has a resistor

and a capacitor therein. It is relatively easy with LSI technology

to provide capacitors of highl& accurate capacitances. This is ti’ie
\/ reason behind the use of switched capacitors for such éctive filter‘
inplace of resistors. [For example, a filter using a switched capacitor
15 is described in the papex—' "MOS -Sampled Data Recursive
Filters Using Switched Capa_c_:ito.r Integrators, "IEEE JOURNAL

oF SOLID-STATE CIRCUITS,Vol. SC-12, No.6, December 1977.
A clock signal for switching is indispensable fc;r operating a
switched capacitor and sgch has heretofore been implemented by
20 a circuit which is eﬁclusively used for the genc-';_ration of a clock

signal. The clock generator circuit, however, adds to the number



_the-construction intricate and the reliability poor. Meanwhile, a receiver .
“applicable to a system which handles a phase- or frequency-nodul ated si-gnal
S is furnl$hed with a squelching 5 function in order to renove noi se which
~would appey in an audio anplifier output during no-signal periods. It has:
been cusKopmry to allocate a special circuit solely for this function.

This, as in the case of the clock generator for a sw tched capacitor,
:results in a conplicated circuit arrangenent and a degraded 10 reliability

-of operatigg néctes'sirirhéi&ﬁEaiﬁlaéleQQéﬂEst 0Ph +E&iRee AN theWa hikdO provide
a receiver which is sinpler in construction and hi gher in reliabili tygan

e P ho! o Phd BN Sa dufe 0l BaaPRY L SgRIEEy Bopki ol L i of 1S ves

both the ¢ eneratin nction and sque uncti on. In t he

enbodi ment to b descfézbed a recei ver11 Suly vi ded twh ct}r ﬁ (ﬁ% a first
anplifier neans Bt Fi AECEARE TR 1P P g " A 2 s TR WhTE &en

nodul ated i n angle. A denodul ator, neans de duI at es, { he an | e - nodul at ed
si gnal andaRhases OBiREERERCY TRl ?lﬂ'ﬂa tife T4yRIS eérﬁﬁ’rt 3 EAUREHHEE A
swi tched capacitor filter means has a switched capacitor and sel ects an
audi o Br eqéemetjoniigmudes to gemaere anipatwhich weulik rbaeratioraneadio and *
anplifies the audio frequency signal. The switched capacitor filter neans
has a passahfyldfiehi @itphtdutipg mbestgnainper fodsquiinby s dfeen cusﬁo&aaqontrol '
signal for switching the switched capacitor. A waveform ,

to allocate a special circuit solely for this function. A\

This, as in the case of the clock generator for a switched capacitor,
results in a complicated circuit arrangement and a degraded

10 reliability of operation.

It is therefore an object of the present invention to p;-dvide
a receiver which is simpler in construction and higher in reliability
tl;xan the prior art receivers due to the provision of a circuit .which —
15 sérves both the clock generating function and squelching function. -/
In .the embodiment to be described, a receiver is
- provided which includes a fir'st amplifier means for recéiving and _ >
amplif&ing a si gn_a'l which has been modulated in angle.
A démodulator means .demodulate's the angle -mod.ula.ted si'ghal and
20 . is connected to an.ou'tput'of the first a.mplifier means. A switched
capacitor filter means has a switched capacitor and selects an
audio frequency signal out of the output of the demodulator maans and
amplifies the audio frequency sign'a.l; The switched c.apacitor filte;-

means has a pass band which has dependency on a frequency of a



shdbing-neans shapes the waveform of the output of the first amplifier

means-when the level of the output is above a predeternmined level. T
wav-ef or m shapi ng neans supplies the output thereof to 5 t he smﬁtch '
S

capacitor filter as the control signal. Brigf_Description of the Drg

O her objects, features and advantages of the present invention will becone
nore apparent fromthe follow ng description taken with the acconpanying
drawi ngs, in which: 10 Fig. | is a block diagramof a conventional

doubl e super- hebgtraslysignhy[i6r IfeiRtNRg tHe gwitcHerl SapadieoR] i CA dhrngiforhol a
squel chy eontrol circuit included in the receiver shown in Fig. 1; Fig. 3 1is

a bl ocRti agr a%ﬁ@ﬁiﬂé‘&@a’h@ﬁ@ﬂéﬁ?ﬂ& wWivdBeml ot tﬂée&ﬁ'ﬁht'd!%'éthi’gt Fi gs.
4A- 4C are- di agranms respectively showi ng the principle O0f operation, a

practi cal exarrpLg'ﬂ:eiPHe?‘B'aggH%\@’llneexm:hgllesw[ Bf ‘?%%'Luh% @xf‘é‘b&%h%dggéggt rfined |

filter included an a requency anpl |

Fig. 5is a schematic agra f a practical exa mavefo m shape
circuit shown i a gk’ qﬁﬂv P 120 188 SPRANAS {Lgpg\eég%ﬁﬁ?mﬁrféﬁeﬁ&?? 2

exanpl e of the maveforn1shape circuit shown in Fig. 3. -4- Description
of the Prio? Arthe switched capacitor filter as the control signal.

Brief Déscriptio_n of the Drawings
Other objects, features and advantages of the present invention
will become moré apparent from the following deséription taken
with the accompanying drawings, in which:
10 Fig. 1 is a block dia.glram of a conventional double sﬁper -
heterodyne typle receiver; |
Fig. 2 is a schematic diagram of a squelch control circuit
included in ti1e. receiver shown in- Fig. 1;
Fig. 3 is a block diagfarn showir;g an embodiment of the
N 15 present invention;
Figs. 4A-4C are di_agran}s respectively showing the principle
T ' of operation, a practical example and an equivalent circuit each of

a switched capacitor filter in.clu.ded in an audio frequency amplifier

K

shown. in Fig. 3;
20 Fig. 5 is a 'séhematic &iaéram of a pr#ctical example of a
waveform shape circuit shown in Fig. 3; and |
Fig. 6 is a sc.hemati.c diagram of another example of the

waveform shape circuit shown in Fig. 3.



" Referring to Fig.. 1 of the drawi ngs,an angl e-nodul ated (i.e. phase-, or = -
" frequency-nodul ated) carrier wave cones into the receiver through an
antenna_ ] andis fedtherefromto a radio frequency anplifier 2. 5 A first
, freque‘§§9n1xer 3 mxes the outpug-of the anplifier 2 with the output of a
first | | oscillator 4 to prOV|de a first internediate frequency (IF)
signal. A second frequency m xer 5 mxes the first IF signal with the
out put of a second |ocal oscillator 6 thereby providing a second
i nt er Dedcaiptién edubachridFArsi gnal . An internediate 10 frequency (IF):-
amplifier 7 anplifies the second |F signal and supplies its output to g
frequency Rlé&aringRatbig.81 dheh@drawdhghln hhghyyhbéakited (ise predet er # ned
such that the output of the IF anplifier 7 becones saturated with receiver

NOi S&,ieVelL. w%egeeﬁwraﬂoma&%eea%qebxww@ cro?ﬁéé o thT@@eLs%u&ency

di scri m nat or enodul ates the 15 output of the IF anplifier 7 into an

audi Gl NP AR LR B BRNRAPL G di6 A0 qsgagaéy sHefngaey, cirui

9, rvesas a co Ifier 10 S|gnal W th

[ npl.itude limted .to edet rmn e i s f omthe circuit 9
% O{‘Jffﬁjg ?Wcﬂaplfﬁra% mees the ?8€ '%elgh%%“b'?hf ¥ty e int egration *
of the audi o frequency circuit_9, an audio frequency filter |ncluded i n the
ci r cuthe outputf 3 Her%tylp?saémfgﬂatgw féﬁé&'%’éﬂa(ﬁ fig;st intermpgdiatease, " two®

different kinds of sw tching clock signals are required for the switched &
capaciriegaenny (GFd sigmal.i t B s¢cbypd fypqheney treace;mé hies thel fbtck signals

- supplied froma clock signa

IF signal with the output of a second local oscillator 6 thereby
providihg a second intermediate frequency (IF) signal. .. An intérniedia.-te

10 frequency (IF) amplifier 7 amplifies tiie second IF signal a#d. sup.plie-s
- its output to a fr-equency discriminator 8. The gain of the IF
amplifier 7.i.s predetermined such that the output of the IF amplifier 7
becomes saturated with rece-ive;' noise. even when no signal is received
by the receiver. The frequencf discriminator 8 demodulates fhe

15  output of tﬁe IF amplifier 7 into an audio freﬁuéncy signal which is -
then coupled to an audio frequency circuit 9, which serves as a
combined ampli'fie:;' and filter. | The audio signal, with its amplitude
limited to a; predet.ermined level,is fed from .the circuit 9 to an output
terminal 10.

Zﬁ - For the ease of large scale integration of the audio frequency
circuit 9, én au&ié £reciuency- filter included in the Circuit 9 is of the
type using a switched capacitor. In this. case, two different kinds _

of switching clock signals are required for the switched

capacitor and are constituted by non-inverted and inverted

clock signals supplied from a clock signal
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generator 12. The clock generator 12 may conprise a conbination of a G M3S
inverter and a crystal, a Colpitts oscillator or the |like. A squelch
control circuit 11 (or 11') is installed in the receiver 5 to rennyg
noi se which may appear in the output of thegaudio frequency circuit "1
| owering of the receiver input level. In detail, the squelch contro
circuit 11 turns off the audi o frequency circuit 9 when it detects a noise
conponent outside the audio frequency band which nmay be contained in the
dermodul &t ed out geherdtorhE2 f r efhealycK @enedlatnr 1 Birhay Adorlipristhe &diiBlrdtion
control, circuit 11', on the other hand, controls the audlo frequency
circui {0 by desegt cngrdbanveyelr QLdtdter&Etaa.l w@olwgfbs'éu%%&% from
the IF anplifier 7. The squelch control Circuit 11 is shown in detail in
Fig. 2. The denpgyl ated output of the frequency. discrimnator 8 (Fig. 1) 15
Is fed via a termnal 138 to a resistor 139 and a capacitor 140, which are

adapted to extract pass he nois 0 .ouf si d udio
frequency band. o %Jec °§‘n s"g @pHB gmo‘s al ety ﬁgé € pgceiver
Transi stors_142 and 143, reS|stors 144 147 and 156 and a capacitor 148
conbi ne to ¥ or ricaRemAyIe Roige which max appeps inihn PRipu Pl the aydicafnestency
~ noi se conponent. A capacitor 149 picks up a d. c. conponent out of the
noi se conponentcirguituPrupen tawerinig of thamscsivar Igtitwlvveh. hda detadhdthe
reS|stor 152, thereby switching the voltage appearing at a termnal 151. A
an5| stor 153 sduielkhfarmeobaitcuit thtumsdptf fhecquéditc fraqqenicly €ircuit §ivhen
o frequency
it detects a noise component outside the audio frequency band

which may be contained in the demodulated output of the frequency

.10. discriminator 8. The équelch ct:ntr-ol circuit 11', on t:he other
hand, controls the audic frequency circuit 9 by detecting the lavel
of the IF signal .which is outputed from the IF amplifier 7.

The aquelch control circuit 11 is shown in detail in Fig. 2.
The demodulated output of the frequency discriminator 8 (Fig. .1')
t - 15 is fed via a terminal 138 to a resistor 139 and a capacitor 140, which

-are adapted to extract (pass) only the noise componént outside the
audio frequency band. The noise component is supplied to a

transistor 141. Transistors 142 and 143, resistors 144, 147 and

f°

‘156 and a capacitor 148 combine to fo.rm an amplifier

20 circuit for ampl_ifying the extracted noise component. A capacitor
149 picks up a d.c. component out of the noise com.ponent to turn
on and off a transistor 150 which has a load resistor 152, thereby

switching the voita.ge appearing at a terminal 151, A transistor 153
which forms part of the audio frequency ampl_ifier in the

audio frequency



circuit 9 (Fig.'l), i ncludes a termnal 154 for receiving the denodul at ed

“out put of the frequency discrimnator 8 and an output term nal

155. When

"the voltage at the terminal 151 is switched, the transistor 153 is turned’
on or, to render.the audio frequency 5 circuit 9 conductive or

“non- con tive. The other squelch €éntrol circuit 11' is constructed in

the same way as the squelch control circuit 11 described above.

In this

“manner, the prior-art receiver with a switched capacitor -filter requires a

cl ock genegrat,or

f%L ex S
for excl Gt LT ieTrl)s 1ypludes ackermrinals

%Iusive use and squel ch cgntrol 10 circuits also .
13t ebPBuEryedrivgstRe, cannot

avoid intricacy of construction as well as poor reliability of operatﬁdn.
Descri pt iepraduilztad prigratr of theniequepry Rersiminytaro8@ng as ougpet ock 100
corresponds to the bl ock 15 100 which is included in the receiver shown
in Fig. terrhindli {553, Whendheevoltdge atdhentaranitiad b5l ihosdtcliedi g. |
designate the sanme structural elenents. The second frequency mxer 5 (Fig.
1) suppl thastrandister NESH td euf ned)vansy off By remdlerrfther addisi ffeqaenicpt er medi at e
frequency (IF) signal. The output of the IF amplifier 7 is applied 20

a frequegpeudi SCEIMHATIAIRE o8 hoh-BbASEtiPE. | I'ERY URIRY s ARRIL }lnnpP The
resulting audio frequency signal is selected and anpliTied by an audio

Thi's swi capaci tor ter is swtc ap si gna
provi dedcifrrc%qg QIV@eVseJrq{:ghsa%adovler.]g cireuit 32.

" equenca ARl 11} 85 checBbeld LOBAYYR58 ) LTS CARRRA gEplidy er therein.
R,

ichis

In this manner, the prior art receiver with a switched capacitor

filter requires a clock generator for exclusive use and sqdeich control

10 circuits also for exclusive use. This type of receivei:, as previously

discussed, cannot avoid intricacy of construction as well as poor -

. reliabiiity of operation. .

Description of the Preferred Embodiment

Referring to Fig. 3, a block 100' corresponds to the block

15 100 which is included in the receiver shown in Fig. 1. In Fig. 3,

the same reference numerals as those of Fig. 1 designate the same

. structural elements. The second frequency mixer 5 (Fig. 1) '

supplies an intermediate frequency (IF) amplifier 7 with an infermediate

frequency (IF) signal. The output of the IF amplifier 7 is applied

20 to a frequency discriminator 8 for phase- or frequency-demodulation.

The ré_sulting audio frequency signal is selected and amplified by an

audio frequency amplifier 31, which includes a switched capacitor

filter therein. This switched capacitor filter is switched by a

‘pulse signal which is provided from a waveform shaping circuit 32

to

A S ot 2 v e o = At A



-

to .the arrpllfler 3L. As will be described in detail, the waveform shape
circuit:- 32 picks up the IF signal at a point |ying between suitabl e stages
of .the IF anplifier 7 and shapes its-wave- 5 formto provide a pul se signal
for cl ocki ng the switched capacitor filter. It is a primary requisite: th
“the signal input to the waveform shaping Tifcuit 32 has a waveform whic
‘has not been anplitude Iimted by the amplifier 7. In contrast the output
of anplifier 7 to the frequency 10 discrimnator 8 is anplitude limted.
Consequgnt |y, wbeshet @piErségnak. coupled to the IF anplifier 7 has an
anplitude smaller than a threshold |evel, the waveform shaping circuit 32
i s deat™ vated to sAspwihe beldescyibéd iﬂned@tan:m Nghe WHee 59 dhape
therefrom Wth this construction, the circuit 32 15 delivers a pulse
signal for swiethfugtthe Bivkehep tapatltsienal tat apdiony Ising détyakn i s
above the threshold level; the delivery of the clocking pulse signal wll
be stopped in Fephke fBa%?lsl?fBu¥h?)e¥ vl figesh | ghanes Herselwave-

deacti vatin tched capacitor filter. Upon deacti- 20 vation, the
swi t ched ca%’a P Nf‘?l’?’é?"?"ﬁ?e?o% 3° (kSRR ART oF L QHELnE P 1 "é'cfif‘eé’rﬁf%/ ;
ut term 10 t at e

oy R AL SR B ) 0
Fonbe ot Lo AR Unla L oI % R VAR o1
part; of audi o i fhes 206 Bddd Smpils t8S Pimited by the amplifier 7.
In contrast the output of amplifier 7'to the frequency
10 diécriminator 8 is amplitude limited. Consequently, when- .
the IF signal coupled to the IF amplifier 7 has an amplitude
smaller than a threshold level, the waveform shapiné ciréuit
32 is deactivated to stop the delivery of. the clocking pulse
signal therefrqm. With this construction,'the cifcuifISZ
15_delivers a pulse signal for switchiﬁg the switghed'capacitor
filter as long as its imput is above the threshold levelj
( the delivery of the clocking pulsehéignal will be stopped 
in response to an input below the fhreshold level"thereby
deactivatiﬁg the switched capacitor fiiter. Ubon deacti-
T 20 vation, the switched capacitor filter intercepts the output

of the audio frequency amplifier 31 so that no output appears

o

at the output terminal 10. Stated another- way, the circuit
32 and the audio frequency émplifier 31 cooperate with the
switched capacitor fiiter tb serve the squelchiﬁg functioﬁ.
Referring to Fig. 4A, the switched capacitor filter,
which forms part of audio amplifier and filter 31, has a-
capacitor 201 which is repeatedly charged and_discharged by

a switch 202 and, when averaged with respect to time,



capacitor 201 which is repeatedly charged and di scharged by a switch 202
and, when averaged Wth respect to tine, -8- functions as a resistor 210
,ﬁln Fig. 4C. The resistor 210 coacts with a capaci tor 203 and an’
anplifier 204 to forma |owpass filter for passing the audio
eficy therethrough. 5 As=sBomwn in Fig. 4B, the switch 202 '
|IIustrated in Fig 4A is actually made up of first and second MOS FETs 206
and 207. Gates 208 and 209 of the MOS PETs are respectively supplied with
clock puhagsohsr bk andekestbrWeh6hadr enbuMeiserig, egeh oghgr. These ¢} ock
pul ses together define a control signal 10 which det erni nes the effeoctive
resi st ams¢stvbrt Ré0capacitsowilBla €Cappkéiioro20Besndganespef8tanda209 ar t he
out put pul ses of tﬂe maveforn1shap|ng circuit 32, which pul ses define the

clock PHPIEELpEr PP4afA Form| ar LePeRRPTef Y1tk FernB2EFIRR HhAPse is appl i ed
to theg g&gsfggﬁagﬂggzQﬁerggﬁryg%PFETs 206 and 207 15 constantly remain
I'n

non- con uctlve ining t fched capacitor filter deactivated. This
i s Bhe "OFFAscehdivhi in PigthdBauthe twequhRneglanplibiteatdd in Fhg course of
t he squel ching function previously described. The resistance R of the

equi vafténisr astvadily2medehvrnof0finsti gnd4SeqapdhMOSxPEEes866asnd]l [err]
207. Gates 208 and 209 of the MOS FETs are respectively

supplied'with élock pulses ﬁ and Z which are inverse to each i
other. These clock pulses together define.a control signal
'10. which determines the effective resistance of the capacitor
201. Coupled to these gates 208 and 209 are the output pulses
of the waveform shaping circuié 32, which pulses define the
clock pulses 4 and z,-respectively.- While no clock pulse is .
applied to the gates 208 and 209, the MOS FETs 206 and 207
15 constantly remain non-comrductive maintaining the switched
capacitor filter'deactifated. Th£s is the "OFF" condition
of the audio frequency amplifier 3i in the course of the
squelching function previously described.
The resistancé R of the eqﬁivalent resistor 210 shown /

20 in Fig. 4C may be expressed as:

ix;here C is the capacitor of the capacitor 201 and fc is the ffequenay
of the clock pulses. The clock frequency fC usﬁally ranges._from
10 to 20 t.imes @r ‘more) the pass band The clockmg pulse supplied
by the waveform shaping circuit 32 (Fig. 3), whlch is the shaped

25 version of the IF signal, has a frequency of 455 KHz or 10.7 MHz
which is usable for clocking the switched capacitor filter. The IF

signal of 455 KHz is optimum as a clock for the switched capacitor



where Cis the capacitor of the capacitor 201 and f is the frequency of the
cl ock “pul ses. The clock frequency f usually ranges from10 to 20 tines (or
nore) the pass band. The clocking pul se supplied by the waveform sh-
circuit 32 (Fig. 3), which is the shaped 2% . version of the IF-signa Yhas
a frequency of 455 KHz or 10. 7 MHz which is usable for clocking the
switched capacitor filter. The IF signal of 455 -KHz is optinumas a clock
for the switched capacitor . 9- filter, while the 10. 7 Mz signal is’

- somewhal quest Edtemhl whibmthed 0. @ MiFHed sigrelpise sentdwhatvaqud sthbga blesherisa gOf
MOS FETs. Still, the 10. 7 MHz signal will be potentially hopeful .if it is
di Vi dedi~f Nt o .t be nAPMAT thd PRECeAEARGHrAllatiled Tldsfbn se TBEMID FB50N St Gie
capacity 5 of a switched capacitor into a resistance with respect to a
frequency is readyinmuachiguakial bas id10P negeall ROYYY 5 S
accgrrrmdati ng a change irﬁ?%uency&\%eﬁﬁ egsge.sgglegﬁt?\% etﬂcq)n%?g\{ﬁ%o h?%g
~function of th i i 1 {,48, al ready .nentjigned, to,, -
generate a cl og sfgifrﬁg'rf‘mhg%llqgg og ig&l—flcéef't a?‘tﬁlﬁ 8%1’3%5& 2 @‘epg?ﬁﬁﬁtyduty
cycle, as goon gs t he 'hn ut electric field_level iné’lreases beyond a

pr edet er mi Ned FaPUEY HFASE| GFPASHQY, o FEg RPN R D Te2Rech'd griaeguensy | F
signal input termnal which is connected to an output between suitable
stages of the i¥Taagilyiretieraply §ased on thp enpatiognshowsn abewei fthug by
capacitors 15 .357 and 358, diodes 359 and 360 and a resistor 361 to have
a \d/p | evel . accommodating laechamge inlfzetinency mekll daseel i ncreases beyond

Referring to Fig. 5, the fqnction of the waveform shape

circuit is, as already mentioned, to generate a clock signal having a
10 certain levgl and a 50 percent duty 'cycle,- as soon as the input

electric field level inc;.eases beyond a predetermined Qaiue. '

In Fig.. 5, the reference numeral 356.designates an IF signal input

'terminal-(vhiqh is connected to an output between suitable stages of

the IF amplifier 7 (Fig. 3). .TheIF signal is rectified by capacitors
.15 357 and 358, diodes 359 and 360 and a resistor 361 to have a d.c.

level. As the input electr.ic field level increas.es beyond

a predetermined value a driver voltagé hi.gh énough to 'turn on a

transistor 363 appears at a terminal 362 so that the IF signal from

ul

‘the terminal 356 is amplified . to a predetermined level by an

20 amplifier which is made up of a transistor 363, resistors 364-366 and
a capacitor 367.  The amplified IF signal is delivered as clock
pulses to an output terminal 355 via a buffer amplifier which
comprises a transistor 368, resistors 369-371 and a capacitor 372.

The reference numeral 373 designates a power source terminal,



"a predeternined value a dri'ver voltage high enough to turn on a transistor-
363 appears at a termnal 362 so that the IF signal fromthe term nal 356

I s anmpl4N ed to a predeterm ned | evel by an 20 anplifier which is nmade
up of A ansi stor 363, resistors .36¢-.366 and a capacitor 367. The -, .
anplifi | F signal is delivered as clock pulses to an output termnal 355

via a buffer anplifier which conprises a transistor 368, resistors 369-371
and a capacitor 372. The reference nuneral 373 designates a power source
terminal. RefkbridpterFigngbi anbitlyer posaiisiehBrrmaststia eal-eformafshiahtng .
wavef orm shaping circuit shown - in Fig. 3 is illustrated. The |IF:signa
comi ng diRctdy Oughoddhe teriiEngl BE6 illusteatdd.i edrhy IR sigahl fidhinkr cui ¥ made
up of a transistor 374, resistors 375-377 and capacitors 378 and 5 379,

Lo Provht@3ulghaheVAANRI $56 ik AR @by GectiheP diPsuitimalgnal is
beyond a predeterm ned |l evel, the transistor 380 is supplied wth a bias-

YOI a0k N il il 390, » dNS00r 47 AL IcBhalMlalRU Y Lo L1 ansi st or

380, resistors and ‘capa ivatéd to anmplify the
|F sig ? to a level which the signal 10, . reguires,.as a,clock. The '
outhut TP+ HoPFRV IR P TPe VIR EE P FARR LY o WherdBRdy di vi der 387 3
which conprises a flip-flop or the |like while being thereby provided with a
duty cyidgrabis Seypgedcepredeter pinedidevel t the trangickey W izispppYed s
delivered to the termnal 355. In sumary, it will be seen that the present.
i nvent ivoithpy bid sleoltege whickterne it ion. whifblena amEfampilEheamifonymeidr cui-t \/
functions both as a
by the transistor 380, resistors 381-382 and capacitors 384-386 is
activated to amplify the IF signal to a level which the signal
- 10" requires as a clock. The output of the IF amplifier is suitably
divided by a frequency divider 387 which comprises a flip-flop or
the like while being thereby provided with a duty cycle of 50 percent.
The output of the frequency divider 387 is delivered to the terminal 355,
In summary, it will be seen that the present invention provides
15 a receiver in which a waveform shaping circuit functions both as a _ o
clock generator necessary for a switched capacitor filter and a
circuit necessary for a squelch control. - The number of structual
elements of. the waveform shaping circuit shown in Fig. 5 or 6'is
substantially equal to that of the squelch control circuit shown in
20 Fig. 2 and, therefore, the receiver of the present invention achieves

a simpler clock generator for a switched capacitor filter than in

the prior art receiver,
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cl ock generator necessary for a swtched capacitor filter and a circuit
necessary for a squelch control. The nunber of structual elenents of the
wavef orm shaping circuit shown in Fig. 5 or 6 is substantially equal "Tg
that of the squelch control circuit showmn jmQ - Fig. 2 and, therefo'r
the receiver of the present invention achieves a sinpler clock generator

for a swtched capacitor filter than in the prior art receiver. CLAI V5
1. A receiver conprising; a first anplifiet nmeans for receiving and
anplifying an angle nodul ated signal; a d tor means connected to a
first oltput of 5 said first anplifier me .denodul ating the anplified

angl e- redul at ed signal; a switched capacitor filter neans including a

swi t ched capacitor fory sr@(pé;;‘;é}g_cq,g,éﬁq@iglg,_r equency signal out of the
out put of said denodul ator neans and anplifying 10 said audi o frequency
- signal, said switched capEaet enplilftier MRARS HRWH RS cRiIRASE Qaadamgh%{hﬁ
dependent on the frequency of a control signal for switching said swic gd
capaci tor; and = \egdfeomudsiladiedg sigaad ;f or shapi ng t he, waveform 15 of the
output of said first anplifier nmeans when the |l evel of the second output of
said first anplifier megemodyulator means connected to a first output of

5 said first amplifier means for demodulating the amplified

¢

R angle-modulated signal;
— .
a switched capacitor filter means including a
' switched. capacitor for selecting an éudio frequency signal
.out of the output of said demodulator means and amplifying
10 said audio frequency_signal, said switchéd capacitor filter
means having a bass.band which is dependent on the frequency
of a control signal for switching said switched capacifor;
and | |
a waveform shaping means for shaping the waveform
15 of the output of said first amplifier means when the level
\w/ of the second output of said first.amplifierlmeans_is
above a predetermined level, said waveform shaping means

supplying the shaped waveform output thereof to said

My .

switched capacitor filter means as said control signal.

vy

20 2, A receivér as claimed in claim 1, further comprising
a second amplifier means for receiving and amplifying.an
incoming angle modulated carrier wave; and a frequency
mixer means for converting the frequenéy of the output of

said second amplifier into said angle-modulated signal.

-



above a predeterm ned | evel, said waveform shapi ng nmeans supplying the ’
" shaped wavef orm out put thereof to said switched capacitor filter neans-as
said c rol signal. 20 2. A receiver as claimed in claim1, further’
conprwggab a second anplifier nmeans for receiving and anplifying an
“incom angl e nodul ated carrier wavel2and a frequency m xer nmeans for°
converting the frequency of the output of said second anplifier into said
angl e- nodul at ed signal . -12- 3. A receiver as clained inclaiml
substantially as described herein with réference to-Fig. 3, Fig. 5, Fig. 6

or Figs3,4A - 4CrQfceitviea a@cwmmemgzﬂroawlﬂgs substagtially asM S » *

described herein with reference to Fig. 3, Fig. 5, Fig. 6

or Figs, hA.-'hC of the accompanying drawings. .
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