§E£§176 "AM STEREO RECEI VER'. The present I nvention relates to an AM stereo
eiver. One known type of AM stereo receiver has been disclosed in
Japanese Pat ent Publlcat|on No. 140901/78. This AM stereo systemis also-
referred to as an "AM PM systeni 'in which an anplitude nodul ation (AM s
signal L+R and a phase nodulation (PM difference signal L-R are

transmtted froma transmtter. As is conventional, the reference letter

L stands for the left channel stereo signal and R 3 . stands for the
right channel stereo signal. Accordingly, a known AM b 0, seiver C
I ncludes an antenna circuit, an RF anplifier stage a §§§ medi at e

~frequency anplifier stage in the sane way as a known AMradio receiver, and
forms the sumsignal 5 - (monaural signal) L+R by AM detecting a
received signal obtained through4the.internediate frequency anplifier
stage. On the other hand, the difference signal L-Ris forned by PM
detecting the received signal Both signals are conposed (added or
subtracted) in aHe FﬁE@ 4ﬁnaJn a left channel stereo signal L
and a right channel stereo Signal 2 In the above referred to PM
detection, an AM nodul at1 on conponé_T is removed by a linmiter anplifier.
COnsequentIy; the difference signal L-R forned by the PM detection has a-
constant level which is irrelevant to an 5 RF input field intensity
RF[err], as shown in the graph of Figure 1 of the acconpanying draw ngs,
whereas the sumsignal L+R fornmed by the AM detection changes

The present invention relates to an AM stereo

recéiver. _
_ One known type of AM stereo receiver has been
disclosed in Japanese Patent Publication No. 140901 /78.
This AM stereo system is alsoxreferred to as an "AM-PM system"
in which an amplitude modulation (AM) sum signal L+R and a
phase modulation (PM) difference signal L-R are transmitted
ffom-a transmitter. "As is conventional, the reference
letter L stands for the left channel stereo signal and R
2 stands for the right channel stereo signal.
Accordingly, a known AM stereo receiver
includes an antenna circuit, an RF amplifier stage and
an intermediate freQuency amplifier stage in the same way
as a known AM radio receiver, and forms the sum signal
5 (monaural signal) L+R by AM detecting a received signal
obtained through the intermediate frequency. amplifier
stage. On the other hand, the difference signal 1-R

is formed by PM detecting the received signal. Both
signalé are cOmposed (added or subtracted) in a matrix

'0 circuit to obtain a left channel stereo signal L and a
right channel stereo signal R.



"proportionally to the RMinput field intensity RFIN as shown in Figure 1. /%
If both signals are directly conposed 10 by the matrix circuit, "
Satisfactory stereo separation cannot be obtained. Hence, the difference
signal L-R forned by the PMdetection nust be passed through a vari abl e

gai n\cj'rcui‘t which is subject. to control by an AGC vol tage varying in
accordance with the level of the sum signal _ ' L+R, in order to
realize | evel matching between both signa S, VE have found that the
foﬁ#omnng problemarises in this case. As shown in the graph of Figure 2 of
t he-acconpanyi ng draw ngs, the above referred to AGC voltage 20 Vv

contains an of fset voltage ¥Yn the abﬁV@ 5gfgggﬁ9 %o b?rabtection

offset bias voltage in a detection el ement such as a transrstor for tﬁM AM
det ecti ng oper modulatiohbcempenenthésoremetredobyagelhéter amplifideC

vol tage frequeptly corr tQ,g base bia t ag f th transi stor
which is IeveI8 éeque %iﬁ %éﬁ §§%Fﬁ€eﬁﬁ§e3 5“§#1£r QSPP gBYothenEM -
transistor. In r h I h r ngen in
acoor dance withohetio as, b Bofgtalt 18081 HALLATRE %%%‘éffgﬁé?n? ot

vol t ag® of theREranputtﬁield Thitensityl RF 1 p dsf Ehowht §ni théegeaplraothl ng

bet the d I d t | |+R due to th
Pemperature chEhEREa g 38 ahﬁegapgﬂﬁepmramﬂﬁsii‘?véeﬂﬁgge PofMBy

-3- occurs. Thgigﬁgien33|fgfﬂgaogyngéhgme&gfg ioﬁcéﬁgngg ghbrovide an AM

. stereo recei'ver which prevents de oration o stereo paration due to
t he tenperaturnrenengéonally to the RMcinputgfieldhinperstty Rn¥ﬁnason
there is shown in Figure 1. If both signals are directly composed
10 by the matrix circuit, satisfactory stereo separation cannot
be obtained. Hence, the difference signal L-R formed by
the FM detection must be passed through a variable gain
circuit which is subject to control by an AGC voltage
. varying in accordance with the level of the sum signal
15 L+R, in erder to realize level matching between both signals.
' . We have found that the following problem |
arises in this case.
As shown in the graph of Figure 2 of the
_ accompanying drawings, the above referred to AGC voltage
‘20 | AGC contains an offset voltage v offset due to the D.C.
bias voltage in a detection element such as a transistor
for the AM detecting operation. Moreover, the offset
voltage v offset in the AGC voltage frequently corresponds
to a base bias voltage of the transistor which is level-
25 shifted by the base-to-emitter volfage.of the transistor.
In other words, the AGC voltage has teﬁperature dependency
in accordance with the tamperatufe characteristic of the
base—to-emitterlvoltage of fhe'transistor; This results
in difficulty in level matching between the difference
30 signal L-R and the sum signal L+R due to the temperature

change and as a result deterioration of stereo separation



'p“a | ded an AM stereo receiver for receiving stereo signals having an
. a gyltude nodul ation sum signal conponent and a phase nodul ation di fference

si gnal component, the receiver including: (a) a signal source circuit for

~...receiving such AM stereo signals, the output of which circuit when it

receives such signals in use still contains the said signal conponents;\Lb)
~an AM detector for generating-a3st+gnal pro- |5portional to said anplitude

- nmodul ation-sum signal conponent; (c) a PM detector for generating a -

signmoégéygntlonal to said phase nodul ation difference signal conponent; ™
(d) a variable gain circuit to which said phase nodul ation difference
signal is appli&he Bregent invertiqncisctherebergecdtractag sPereo

r epr oqyeed ite Selrgr):a& Ssiyrwrm@éémeﬁ adyHli 6H Wbﬁéﬁéﬁts CQ8RePEBEatignsai d

di fference sign onent assed t hr sajd varjable gain circuit; (f)
2 det S8 ARSI RRARA T (0E |50 oHRF BIPSTRHIBE FPAREE - T ho A
det éct or; (g) Accnxﬂmndotoohhejpregean iBrenbtioagtheéyesimwot hi ng said sum-

i C t | t h
o Pov RESTHRE Hn M R | AUBLIGE L 0L plcel PindChECELBTp GRRRLS O LT)
forzﬂﬂﬂ%ARQ]%P\RﬂRk&kPQ@r@QﬁNl9*%@%a#“@os%ﬁéabasemnpﬁﬁntn@ﬁ@ 8ol t age of

sai d ctﬁ{aeré It VS5 L1 £ £ DrdhiGe DEEGn &) c6bhPEReRt , t BRe| PHELiGEES
transi,st in order to provide a |l evel shift voltage fromthe emtter

el ect iai 1n%: said | evel shift transistor; and (j) means for

CCmt:h{b(u)l ng ”Le s%.adx{hf)fsélﬂece/aéi@guftgfbg receiving such AM
stereo signals, the output of which circuit when it
receives such 51gnals in use still contains the said
‘signal components; B

(b) an AM detector for generating a signal'pro¥
15portional to said amplitude modulation sum signal component;
(c) a PM detector for generating a signal proportional

-to said phase modulation difference signal component;
(d) a variable gain circuit to which said phase
modulation difference'siénal is applied;

-20(e) a matrix circuit for generating stereo reproduction
signals by composing said sum signal component and said
difference signal component passed through said variable
gain circuit; _ :

(£) a detecting_trenSistor formed in an integrated
25circuit in the AM detector;

(g) ' means for obtaining an AGC voltage by smoothing

said sum signal component obtained from the output of the

detecting transistor; _

{(h) a level shift transistor formed in the 1ntegrated

30circuit;
(i) means for applylng a voltage v1rtua11y equal to

the base D.C. 1nput voltage of said detectlng transistor
to the base electrode of the 1eve1 Shlft transistor, in order
to provide a level shift voltage from the emitter electrode

-



control circuit by the, dlfference voltage betmeen the AGC voltage and the !?’
| evel shift voltage. 5 Preferably the AGC voltage in t hel
Signal source circuit and the dlfference voltage for controlling the
variable gain of the variable gain circuit are generated independently of
each\oyher,” and influences of a strong #nkerference el ectromagneti c wave

C be reduced. 10 The present invention will now be described in
greater detail by way of exanple with reference to.the remaining figure of

the=accompany e dad¥ Aeveth ghAlfE 1Bk agok; S CF TCUI L i agram of a

preferred formof an AM stereo teceiVver Ref erring now
to Figure 3, ci(gduit aleamsnifor( controllingckhe aiweds Fth@oﬁ.-famambcgaihCZ

enconpassed by dash nes are forned respectively in one silicon chip b

knomnps_em conéé’ﬂ’gﬁr% cdrsud Wg%cﬁ“%@é‘emmm% betweens thesAGC

represent .termgagl aﬁﬁaﬁﬁﬁhtﬁk igve g&pg&&;ﬁ nonol i t hi ¢ sem conduct or
I C €

integrated circult are-connec fal circuit networks

constrfcted by external conpreferabli athbeiﬁctleta@hsinTbherlgﬁhl Beti-cen
IC1l fornms a signal igurce circuit, I s_a"known nonolithic
sem conduct or gg §P&t§3£€PF§BFP Vei¥rgs $ﬁrAPpn§€931iaSether The

d f a S ion
eceived by an’ariSBle BRIA bY°RAU VeprahigTEAIH S16CHTY Bhe}kBhuFILed
circuit portlomnﬂébendbntlyaoﬁneaohebthéngeaﬁdeﬂnfnﬁinﬁebeafoh gtpompt 1.

The 30 . eive naI glled tothe terminal No. 1 is anplified by
an RF (radlo f pee SF? SﬁpFiP trogagpeticawavescanche redycedpplied to a

frequepgy convertoer stage 4Tﬁéap?QQEH€rinvention will now be described

' in greater detail by way of example with reference to the
remaining iigure of the accompanying drawing, wherein:-

Figure 3 is a circuit diagram of a preferred

form of an AM stereo receiver. .

15 o Referring now to Figure 3, circuit elements
(circuit blocks) formed in- portions IC,, IC, encompassed by
dash lines are formed respectively in one silicon chip
by a known semiconductor manntacturing technique.

Numerals within circles represent terminal numbers of

20 respective monolithic semiconductor integrated circuits,
whiéh are connected to external-cirbuit networks
constructed by external components via these terminals.

The nircuit_pprtion IC, forms a signal
source circuit, which is a known monolithic semiconductor

25 .~ integrated circuit forning an AM radio receiver.

| The radio frequency signal wave transmitted
from a broadcasting station is received by an antenna ANT
and is applied to a terminal Nb._1 of the circuit portion
Ic1 via an inter-gtage frgquency.selectpr element 1. The

30 received signal applied to the terminal No. 1 is amplified
by an RF (radio frequency) nmplirier'stage 2 and is then



er stage frequency selector elenent 3 that is |nterposed bet ween
t lnals No. 2 and No. 3. A |l ocal oscillation signal is generated inside
the frequency convertor stage 4, 5 this local oscillation signal
bei ng higher than that of the RF stage by an intermnedi ate frequency. This
| ocal oscillation signal and the-R¥F signal are mxed to forman
internmediate frequency signal is applied to a first internediate frequency
anplifier stage 6 via still another 10 i nter-stage frequency selector
el ement 5 connected between terminals No. 4 and No. 5 where the -
i nt er nepiplieditma frequencyiconvertor atagef#cuiaoanothput srgnal is

ey SR IR, Sefet it ST eeREls khgk, REoERtErBb8ed] . i 1
No. 6 anftwiien &driiridIs Iﬁd.caélam NoJhs, secnnﬂocaieaaeﬂmaﬁa@requmcy

anplificatton output signal is applied to an AM detector 9. .
det ect caigxa;edes Bermerated/ mm |tine otrmmeacgnemveetorr shagerdier

No. o ST E Aaso Sadia Ttk "Frdnet helnd hEQAPF 4ikn ol SRty o

capaCI HPl §F ey %[ﬁﬁf&nﬁé&f&'&érﬁ 8 teaegheschRr m an AGC
filter, v?/m ch ssm)ot ﬁ%es t he AM det ection sré@hlg.m?i!:i@%nd ener at eg an ACC vol t age

[err] zmcillation signal archi the\RE sl tape mq.xed] tosfaormdanor

aut omat,i _cal | rolling the | o t he i age 2 and of t he

first ﬁ#@‘ﬂéﬁﬁﬁ f}rre%ﬂi%ﬂ a%%‘? %ﬁ%&% 'ﬁ‘f’ﬁF e influences of a
St rong jintiedmediUYE fie éﬁ&ﬁamlffﬂwestagers wia& 8teyldagothesference 30
vol tage generated by a reference vol tage source 11 and a vol tage conparat or

1012 Thates-stage ney 1gelectoncelement 5 connected between

20

_terminals No. 4 and No. 5 where the intermediate signal

is amplified. 'The-amplification output signal is applied
to0 a second intermediate frequency amplifier stage 8 via

an interstage frequency selector element 7'cohnected between
terminals No. 6 and No. 7 for amplification. The second
intermediatezfreqaency amplification output signal is
applied to an AM detector 9. The AM detector 9 generates
an AM detection output signal free from carrier components
by means of a low pass filter 10 coﬁnected fo a terminal

No. 9 and produces fhe output from this terminal.

A resistor R, and a capacitor C, , connected
to a terminal No. 8 together form an AGC filter, which
“smoothes the AM detection signal and generates an AGC
volfage AGC1 | | | .

25 - This AGC voltage VAGC1 is used for automatically
controlling the gains of the RF amplifier stage 2 and of the
first intermediate frequency amplifier stage 6.

' To minimize iniluences of a strong interference
_ electromagnetic wave, there are provided a reference
30 voltage generated by a reference voltage source 11 and a
voltage comparator 12. The voltage comparator 12 receives



16- on its non-inverting input the output voltage fromthe RF anplifier (55-f
stage 2 and on its inverting input.the reference voltage provided by the
Ieference voltage source 11. Wien the signal anplitude of the RF anplifier
stage 2 exceeds, 5 the value of the reference voltage, the voltage
conpa\ator 12 charges up the capacitor Ci1L of the AGC filter by means of

its detection output signal in order to increase the AGC voltage and t hus
to.reduce the gain of the RFranplifier stage 2. 10 - By the

drog’ of the gaion dftd ion-Amvertirig dnmitiathe Jutmeb R idgy fhdd tHe RF

action of the inter- stage frequency selector elenment, the relative |evel

difference of taMPYifien stage 2 |and onddednvertinginpute the irefenence

recei ved si gnal o(fl.?% t “{lﬁ? of the I'F
anplifier stage. ﬁdéﬁgsﬁ'ddéaogp orﬁ#é%&ah@/iteb%éjer recF% o) N\/I radi o
receiver is expitemethe Bigndle anplttRld I theSRE idnpltfier Ntage @B laxiideds
The nonolithic sem conductor integrated circuit havi ng t he above referred

to con§tructior1': e yalue qf the, pefanenee Kekkagmhddhe o %rﬁﬁﬂi’ara or

"HA1199". Th ' AM
si gnal at thg term nalé%ﬂiﬂ;’h#ee "J‘ttdgéc%{cg}l‘t Mtél%?\&fé(): WhiC tptte |nput

signal to the ftdts Fetectiomicartmes aj@{abdtnerummpﬁo f;tncrﬁagetl&i n
ICl, is applied to a_termnal_  No. | of the second CII‘CUIt t|o%rr} Vi a
a coupl i ng cap#tdG Foldege andrihusita reduse the grln ek

received at th isial No. | is anplified by an arrpllfler 8" in the sane
way as in the secohd 50 I nternmedi ate frequency anplifier stage 8 in

the fingt circuit portion | By thellropmrat ithergdin ahsthits RF amplifier
stage 2 in cooperation with the action of the inter-stage
frequency selector element, the relative_ level difference
of the interference electromégnetic wave with respect to
the received signal can be greatly reduced on the output side
15 of the IF amplifier stage.
The detailed operation of the .above referred
to AM radio receiver is explained in United States Patent
Specification No. 4,030,035. The monolithic semiconductor
integrated circuit having the above referred to construction,
20 is manufactured by us under the tradename "HA1199".
The circuit por'b:lon IC, forms an AM stereo
demodulator.
The signal at. 'I:he terminal No. 7 of the circuit
portion IC1 , which is the input signel to the second _
25 intermediate frequency amplifier stage 8 in IC1 s is applied
to a terminal No. 1 of the second circuit portion IC, via
a coupling capacitor 01 02° The intermediate frequency
signal thus received at the terminal No. 1 is amplified
. by an amplifier 8' in the same way as in the second
30 intermediate frequency amplifier stage 8 in the first circuit

portion I(’.'1 This amplifier 8' consists of a common-



-7 emtter anplifying transistor [err] and an emtter follower transistor

Q! 4 The base el ectrode of the transistor [err] receives the collector

outplt of the transistor [err]. The emtter output signal of the emtter
_follower transistor 5 [err] is subjected to voltage division by ..
“resistors [err] to [err] and is-he€gatively fed back to the base el ectrodg/
of the anplifying transistor [err], in order to set the voltage gain. A

| oad resistor R3 is provided in the col | ect ot CII‘CUIt of the transistor

I

det ect Ofr@nsi sthr' €5j.St OTHee Hdse 6l edtrvté tef - tHe | $roumsi sdmiap.ect i on
capacitor Cl107 are @onnect ed to.the emtter el ectrode of the deétection

transi stecedyes thescolleater muput ofrthe trapsistomPof a M. stor R10

ot ot | SRLEERRL cLEpie s 8BS A el Feds” 40 Flopies® ?ﬁ%f’ﬂfie%% b the

scarrier QiRgaahubB'é@IﬁeﬁhQ:oAM it 58 3518 by Thes ¥t ates ea;t it Fe‘égnal (sum
S|gnal ) after .20 rempval of the carrier signal appl dto a

t erni naﬁnﬂois4nﬁgété"@3&plflwg bagladia ﬁ@ﬂl&ﬁ%rﬁlﬁ%tr{gﬁ \Qﬁ déhe o one of
t t t
Isinltsﬁal %I [ ?‘I erwldarggiago%qe?d #‘gesa&f § er am#g| &H'Eg 25

The fi rat 1&hag&>eettrsturt F%r is@rioviidedd ianrthd lcblﬂé’cmﬁrr&imﬁthdf erenti al
transistors err] and an emtter constant current source | and

col | ect &her §§P§§é§§°!‘eﬂ:']o and [err]: A simlar differenti aI arrpl ifier 13a
1857 11O TP "Bt SRRSO il d £ U L FUeR L4 [0 LT ONS) St 0TS
~anplifi ﬁpplibdatd -theabagiet @le@!ﬁ%wrﬁﬁﬁ detection transistor Q5 _
forming an AM detector 91, A resistor R8 and an emitter
:tollower AM detection ‘capacitor C1 0.‘7 are connected to
the emitter electrode of the detection transistor Q5 A
15 low pass ﬁlter 10t consisting of a resistor R1 01
capacitor 01 ok 'is connected to the emitter electrode of the
detection transistor Q5 via a terminal No. 3 in order
to remove the carrier signal from the AM detection signal.
' The AM detection signal (sum signal L+R) after
20 removal of the carrier signal is applied to a terminal No. &4
' via a coupling capacitor c1 05 and is delivered to one of
input terminals of a matrix circuit 20,
On the other hand, the output signal of the
amplifier 8' is also applied to a limiter ampliﬁ.er' 13.

and a

25 The first stage circuit of the limiter amplifier 13 comprises
dirferential transistors 03 and Qlu-’ an emitter constant

current source I ‘and collector resistors Rg and R7

A similar dirferential ampliﬁer 13a has its two inputs

connected to the collector electrodes of the transistors
30 03 and QA The D.C. output signal is fed back by a

buffer amplifier 131_:_ and a capacitor c 103 connected to a



-8- terminal No. 2. After the AM nodul ation conponent is renoved by the
limter anplifier 13, the internedi.ate frequency anplification signal is \
applied to a PMdetector 14 to enable 5 ~ PM detection to be carried
out.. The PMdetection signal (difference signal L-R) is |level-adjusted in
accokdance with the sumsignal L+R by a Véll’i able gain circuit 15. After . the
| evel "adjustnent, the difference signal™(®2-R). is fed to the other input
termnal of the matrix 10 . - circuit 20 via a nmute circuit 16 provided

f ohstereo/ nonaural selection. In the AMPM system descri bed above, when’
carrier disappeerminagl iNoca®sed by a | arge negative peak due to over

saturation exceedi ng 100% AM nodu] ati gn i nde or nojse, an

undesi rabl e burst noi-se occﬁ?@e?nth%e‘“g’l\ﬁ‘b&’ﬁ%%f% oompoRen dfﬁa:ﬁ%%ved

of f ensi ve noi 4he MEmd r ' r£4u iy WAl P Xy ¥l OM
the linmter -aﬁﬁiﬁ%r ilﬂéﬁai Eﬁ g%%%e?f gaggcg?léélég?é‘ggpgg?%?écf
detector 17, vémplification sigmabeb&k appliedrtéoa EMtéetectof014 to enable

Phe rdcovery (PRACreCHOBCER b AT LR obur sramar defpetiofzslenel !
i sopocay ancs TRERAS e SLGhIE IOAPAS"L IV DM Shationsin' aetifugdes | o)
shown) in th_e-ml_tletlmtsmg_sﬂ:@dibr& bfem varigblecgatni chrcwiti1Beted by
the P detecton output | o AEHGe Rl TRVSL AMNGERESEs ke iEFeEBaehc [0y
P s 1| ¢ SEEAEE UEIH) s fod £ "Enélotiier Phiiput "BeFR1AE] 6F 286 RALFIR
10 circuit 20 via a mute circuit 16 provided for stereo/
monaural selection. ; | '
In' the AM-~-PM system described above, when
carrier disappearance is caused by a ;Large negative peak
due to over saturation exceeding 100% AM modulation index
15 or noise, an undesirable burst noise occurs in the PM
detection output and caases offensive noises. ' The
intermediate frequency amplification signal from the limiter
amplifier 13 is also applied to a carrier disappearance
detector 17, which consists of a peak detector for detecting
20 the presence and absence o_f the car_rier and a delay circuit
~ o | for delaying only ‘i:he recovery time of the peak detectim
output signal. This delay circuit is used for compensating
for the delay of the burst noise to the carrier
disappearance timing due to the presence of a low pass
25 . filter (not shown) in the PM detecting operation.
| _ When the FM detection is effected by an FM
~detection circuit using a known balanced differential
multiplier and the FM detection oﬁtput is converted into
a PM detection signal by the low pass filter, the recovery |
30 time of the burst noise integrated by the low pass filter

is retarded.



s tetarded. -9- The low pass filter 19, to which the PM detection

dqggpt I's applied, detects the presence and ‘absence of a stereo pilot.

siNgal of 5Hz, inserted by the PM nodul ation and controls the mute circuit

16, in order 5 to change over between stereo and nonaural, operation
and actuate a |anp connected to agernmnal No. 6 for display. Fbmever Quen
in the case of stereo broadcastnuéln whi ch the stereo pilot signal is
detected, an AGC voltage [err] is applied to change to nonaura
reproductlon if 10 the intensity of the RF input field is weak and égr
t hus- unsui tabl e for %elpwmwﬁftﬂr e toivhichtthe Bl tage of the

bl d | The AM
it cari Qe Qlipe 42 HHILE > adtedtl i SiesgalElasg 107 1F
transi stglsdryd lof S @tR1Ed PiTot ighde MEGHS)] [ Hsed€éd]b é)ﬂ:ﬁé‘e ACC

filter con5|st|n%=of the resistor [err] and the' capacl tor 06 connected to

a ternm F3f megulmtion tand eontraks tthe mmimn?ﬁ. f 1xe ddmedér 20 D. C.

| f the | i f i
Fauar ¢ 50 bk Hogs YRt dnd modurdorerdtlon epd no |
det ect i ag-tuates ies ey Xooriied et Al detisrinindl NS 6 Fdr ci%k vol tage

Is used for conpensating for the offset voltage of the AGC vol ttage 25 \%
[err] THeWSVEr,f evesndin die apsq of [stareq dngadeastingl lry whiahitter |

foll Owetth e‘é@er%@ fpilco"lf sLiénac.l.orls' s&ete%ted, an AGC voltage
v AGC2 is applied to change to monaural reproduc¢tion if
10 the intensity of the RF input field is weak and thus .
unsuitable for stereo reproduction.

The gain control voltage of the variable gain
circuit 15 is generated in the following manner.
The AM detection signal at the emitter:
15 = electrode of the AM detecting transistor Q; is converted
into the AGC vpltage.VAGcz‘by the AGC filter consisting of
the resistor R9 and the capacitor 0106 connected to a
terminal No. 5. ' '
On the basis of the concept that the feedback
20 D.C. voltage vﬁFB in the first stage circuit of fhe'limitér
amplifier 13 is eqnal to the D.C. input voltage V (the
D.C. base voltage of the detecting transistor Q ) of the
AM detector 9', the D.C. feedback voltage is used for
compensating for the offset voltage'of the AGC voltage
25 v . ' '

‘ace2

The D.C. feedback voltage Vypp 18 level-

shifted by an emitter follower level shift.circuit consisting
of a transistor Q; and a resistor R,,, in order to provide
a level shift voltage V.. from the emitter electrode of

LS
30 the transistor'06 These voltages V and VLS

AGC2
to a voltage comparator 18 to form a difference voltage

are applied



of a transistor [err] and a resistor Rot in order to provide a |evel shi&b _
voltage VLS fromthe emtter electrode of 30 . the transi stor 06. v

These vol tages V and V , are applied AGI2 LStare to a voltage

_ conparator 18 to forma dlfference vol t age -10- [err] which is used as a |
cont Rol; voltage for the gain control ciccypt =15. Accordingly, it is -

possible to change the difference voltage [err] to a control voltage

proportional 5 to the. AM detection signal |evel not having the offset

vol\+hge, as i ngicated dash i e Siipce al 8 AM de i
transistor ® nﬂccg & eczfolﬂ;sg bggh gﬁiPFe?rgﬁblsf%?ﬁ%ﬁﬁLKEQ#EE%
formed in the gggetﬁgnghihhbgnggglcgmgugggr15Qtegrated circuit [err]
variance in the 10 base-emtter voltage and tenperature characteristic

of both transistors [err] . aAgcordinglyy, e idqds possibdle dohchange ihe

-cancel | ed by voltage. ¢ arat.Qr 18. ,Henc he.of f ol t

vari abl e gain @g%F?BFnV IY& gggﬁn bﬁgcgnﬁ'gn?aggﬁtt } UﬁgngﬁoRrggcﬁg?ﬁﬁgﬁ
15 5 and deggr ¢ReaAMOBetbctiBhe81igRRAM Aevel AWt haviel Eo%het eﬂsebange
and el ement variance can-be prevented. The AGC volta%lé GA  of the signal

source * - voltages asliadacamdAb& daishaddnesdm? Fdguree 2¢ai | S4neegai n

circuit for stegreo,gde ngare Lo d by € +R&°C 0 rq

t he interferen%& ﬁg agg g%@% ﬁ§§%8%§% ﬁg ahﬁ e %bﬁ§%§% ;8&}88%%|rcu

can be suppresgRidft thankists obrego¥aied! iins thec saaecthobolithis gnal
anplitude of the RF anplifying sPage in -order to suppress the interference

el ect r ofmagnet i semdgenduator 1n§esaata§|@ig@nﬁtclﬂgulwazgan§ezén the (o be
controhped. by {RL3 ATeYgh' §8T+¥pE dnd B4ipetEle ¢haractertstic of both

transistors Q; and °6 are equal to each other and are
-cancelled by the voltage comparator 18.
Hence, the offset voltage of the variable gain
control voltage can be compensated for under non-adjustment,
15 and deterioration of'stereo.separation due to temperature
change and element variance can be prevented. |
The AGC voltage V AGCA of the signal source
- circuit IC1 and the AGC voltage VAGCZ of the variable gain
" circuit for stereo demodulation are formed by the peculiar
20 circuit, the interference electromagnetic wave in the
— signal source circuit can be suppressed. If the AGC wvoltage
' ngc1 is increased by the signal amplitude of the RF
amplifying stage in order to suppress the interference
electromagnetic wave and if the variable gain circuit 15 is
25 to be controlled by this AGC voltage VAGC1’ level matching
becomes impossible between the sum signal and the difference
- signal so that stereo separation noticeably deteriorates.
By contrast, the variable gain circuit 15 is
o controlled by the AGC voltage VAGCZ’ generated only by the.
30 AM detection output signal level formed_by the detecting

circuit 9'. Hence, the above problem does not occur.
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. pr €0 separation noticeably deteriorates. By contrast, the variable gain

@_pmes | npossi bl e between the sum signal and the di fference si gnal so that
CTrcuit 15 is controlled by the AGC voltage VAGC2' generated only by the.

.30 AM det ection output signal level formed by the detecting circuit 9.
Hence, the above probl em does not 18 cur. . A nunber of nodifications t
t he above described circuits are possible. In a circuit in which a bias

voltage is applied, via a bias resistor, to the base el ectrode of an AM _.

‘detecting transistor A ehnfle ¥ ifiiirica oﬁdé‘etéufﬁéi e (he above =l
referred to bias voltage may be Ievgl g%f?%e "by use o e simlar emtter
f ol.| onerdescribed eircudt@ are tpogsibleconmBmentéiredit imastoidiset vol t age
—at its detbg_%tion ut put,. I n stereo receiver which consists of 10
two' chi s PR8Ik ds;app ciVd@ i Ripsrasiston, (ko theariabl e gain
control p € [ ' e 4l _ C : eve
hi T e DA D rf W Yooy S el O Helerdting o)
Ssour ce ‘hecsum signefe Abledabeveoreferiredictd ibists oiglbtige py iy | CL 15

s used,a n_ et.ector. for pner at,i the sumsignal, it is necessary to
preparelfiﬁiggﬁyfgfdA F Bse; Qﬁg%&?dsliﬁ'qgsaé' SHltter tgﬁﬂ?-]g?éﬁ#‘ control of the

RF st ageipedithasobhs,c.f %1%5%&%&&%&&&&&1& "R U9 PWrget ' N LHiS

case, however, if the interference volta preverming functron 1s.not 20
added, WUelyagecatGitsi-deteckdpnbeukpat. | nci dental ly, since the monolithic

sem conductor integrated ciékgu'i't -of the existing AMradio receiver can be
used in the above deBrPBef ' EEETLPT VESs M coMmFdistE ofan be

10edu_cedtwo-.chips' of monolithic semiconductor integrated circuits,
a variable gaih control vol'l;.ag'e_ genefation circuit formed
. by the AM detector, the level shift circuit and the voltage
comparator may be located in the signal source circuit.
If the AM detector 9 of the first circuit portion Ic,
15 is used as an AM detector for generating the sum signal, it
is necessary.to prepare two sets of AGC filters and to use
one for the ga:l_.n‘ control of the RF stage and the ofher, for
the variable ga:lzi, control voltage. In this casé » however,
-1f the interference voltage preventing function is not
20 added, only one AGC. filter may be used. _ _
Incidentally,_ since the monolithic semiconductor
integrated circuit of the existing AM radio receiver can |
be used in the above described circuits, the cost of
production can be reduced.
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- 12 - CLAIMS. 1. An AM stereo receiver for receiving stereo signal
having an anplitude nodul ati on sum signal- conporient and a phase modul atio

difference signal conponent, the recei ver includi nE“m umml‘um“ﬁlﬁl gnal
source circuit for receiving such AM stereo signal whi ch

circiiy when it receives such signals in use still tontaihs™ thé said signa
conponents; (b) an AM detector far generating a signal pro- 10
portional to said anplitude nodul ati on sum si gnal conponent; (c) a PM

detettor for gEhaIMSing a signal proportional to said phase nodul ati on

difference sigpal conpongnt, M(Qe eo xaeé/eailr\}éilblteorvg@F% g.lvrl(;‘l'él ntgtcll?vm'sggpigfs

phase nodul ati on dlfference S|gna 1 S app
‘for generati ngh3Y&R@2R HFRbLENdS Mo Wik ¥PQn§anﬁygnadgC9m@9nsnm1sngnal

conponent and pm%%&dmma%:%@m Jp%%%%nteh&QUQheS%QeWékab'e
gain circuit; %} a detecting transistor forned I n.an integrated
circuit in the %@ﬁ%%tor (9) means for obtalnlng an AGC voltage by

: t hi d¢gym si f put e

SO0t 1 81 gy of ks AP Wlle P UAGAL 'R S LR gl B

i ntegrat ed 25 $FeEER(siqnals, the autmuy ofpwhiichy cdreyitawbeni itual |y equal

to the base D.fecéived sudh mﬂa‘lééﬂxﬁt@@ﬁﬂmgéoh%ﬁihgt ehel 8allie base -

el ectrode of t%?bﬁqu% 4 %gwan5|stor in order to prOV|de a |level Shlft/
eemtier e . ‘

voltage fromt r'ode
’ ’ an AM detector for generating a signal pro-

10 portzonal to said ampl;tude modulation sum signal component;
| {c) a PM dotector for generating a signal proportional
to said phase modulation difference signal component;
(d) a variable gain circuit to which said phase
modulation differénce signal is applied;

15 (e) a matrix circuit for generating stereo reproduction
signals by composing said sum signal component and said
dlfference signal component passed through said variable
gain clrcult-

: (£) a detecting transistor formed in an-integ;ated
. 20 circuit in the AM detector;
(g) means for obtaining an AGC voltage by smoothlng

said sum s;gnal component obtained from the output of the

detecting transistor;

(h) - a level shift transistor formed in the integrated
25 circuit;

(i) means for applying a voltage virtually equal to

the base D.C. input voltage of said detecting transistor to

the base electrode of the level shift transisto:, in order

to provide a level shift voltage from the emitter electrode



- 13- ev ' transi stor; and (3) means for controlling the
@\ m Ln control circuit by the difference vol tage between

ﬁgl evel shift voltage. 2. An AM st ereo
receiver accor |Hg g0 aim1, further including: (k) alimgter

amplifier having its signal input term nal connected to the base el-ectrQge
of the detecting transistor, -its-negativqsaf gedback input term nal connected
to the base electrode of the level shift Eﬂan5|stor and its output term na

connected to the input termnal of the PMdetector. 3. An AM ‘ol

" stereo receivep acgcording tg Claim?2 ther including: (1) -a DC
negative fee cﬁaﬁg ﬁ 'ﬁh@?ﬁog%ﬁnﬁéﬁ En Fﬂ@ out put terminal and the
negati ve feed e n | nner
2 to doter i W)t he Hepes Eok abntaltily tb giATRY, KhE! vhD1aK1Y e

limter anplié¢omtroed bﬁrcuitthlyheqdaffenenbe oltagesbeitweeh tngtage of
the detectin nsi st o tereo receiver according to
any one of tﬁ% iféﬁ%dﬁ?é E@%l%ﬁve%hﬁpéﬁﬂ ¥g$§a§Pgnal source circuit

includes an Ry, anplifier sigogm §téf-88“?8&¥%£@?vﬁl&&8£- $hgdto éiﬁlﬁ 1, |

anplifier stage, a second AM detector or controlling“the .
gai ns of saldfuﬁthsmﬂinclmdtngge and said IF anplifier stage by snDothlng

e et ot oney Pt S APl b FEE Ma dC 22121 200 Tt MSuapatr

L o st soleme waaiktcenons ok Y abbac gkttt

det ecti on outits negative sfepdback inpuhbctestinaltconnectedetot thegbaseof

the RF electrode of the level shift transistor and its output
terminal connected to the input terminal of the PM detector.
3. - An AM stereo receiver according to Claim 2,
turther includings ' . .

(1) a D.C. negative feedback circuit interposed between.
~ the output terminal and the negative feedback input terminal
of,saidhlimiter amplifier in such.a manner as to determine
the voltage at the negative feedback input terminal of the
limiter amplifier to be virtually equal to the D,C. base

input voltage of the detecting transistor. |

- 4, - An AM stereo receiver according to any one

" of the preceding claims, wherein said signal source circuit
includes an RF amplifier stage, a rrequency'convertor stage,
an IF amplifier stage, a second AM detector, an AGC filter

'for controlling the gains of said RF amplifier stage and
said IF amplifier stage by smoothing the detection output
signal of the second AM detector and a voltage cemparator_
for comparing and detecting a signal amplitude value of
said RF amplifier stage with a reference value, so that
when the signal amplitude value of said RF amplifier stage
exceeds the reference voltage, its detection output signal
is applied to the AGC filter to lower the gain of the RF



C L S -14- ,anmplifier stage. 5. A i ver

‘according to any one of the preceding clainms, whergj 2 Ppl yi
means conprises a first differential anplifier conﬁmﬁmﬁl mn)ﬂ'mﬁ!ﬂw r@
transistors, a constant current source connected to*t{he Qonmon itter

-el ectrodes,- a second differential anplidif¥f awhose inputs are connected to
respective collector electrodes of the transistors of the first .
differential anplifier; and a buffer anplifier which feeds back the out put
 framthe secon@mplifdemisitaigeanpl ifier to the base el ectrode of the |eve

shift transist and to the ,ha el,ect rode of,.one of t transi stors of the
first differenti®al anplifi efq:n ?ﬁ stereo reﬁg%r&@&p@&‘%ﬁg&- o A 84 ng

to any one of lfe thecppdiceditgdicTainy)cwiicrdiie the valtageliappliyisig means
controllir means conprises a voltage conparator which receives on one

i nput, the | eveompriisesd ay dirsde diffienentiad, ampddifilen comprdising ampadr
the ot her-inpu t rom,_t detecting transistaor, the c Ll SG

bet ween these ,Eo\ﬁti'.%’%gétggfrgél ﬁgtﬁﬁgggaﬁ é:u%g'rﬁn%'so\}mcteaggnpgp% _ be0| eng
the variabl e geommeneduenitter electrodes, \d Feond ddITerentiansampditder
and arranged to operate substantially as herein described with reference to

and as il ustr¥hegei Anpugsr are sonnested: i neanestdveniceddector
' electrodes of the transistors of the first differential
amplifier; and a buffer amplifier which feeds back the
output from the second differential amplifier to the base
electrode of the level shift transistor and to the base
electrode of one of the transistors of the first differential
amplifier, _ '
6. An AM stereo receiver according to any one of
‘the preceding élaims, wherein the variable gain'circuit controlli:
means comprises a voltage gomparator which receives on one
input, the level shifted voltage from the level shift
trénsistor, and on the other input an outpuf from the detecting
transistor, the comparison between these|two voltages beiﬁg
used as a control voltage for controlling the variable gain -
circuit. |
s 7. An AM stereo receiver constructed and arranged
to operate substantially as herein described with reference
- to and as 1ilustrated in Figure 3 of the accompanying
drawings.




