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2674408 "A Radlo Recei ving Reproducing Systent. The present invention ¢
H Wates 0 a radi o receiving reproduci ng systen1mhiqh Is suitable for
| 1|tion in a vehicle such as a road vehicle. ‘I'n-a sound field

extendMg in the passenger 5 conpartnment of a road vehicle, &D\ZMOS
surroundi ng noi ses other than the sounds generated by a radio re
, change greatly in volune. In order to obviate this disadvantage, there has

al ready been. proposed an automatic sound vol une control 10 system for &
detecting those surrounding noises in order to control the output volune of
the radi o receiver proportionally in accordance with the noise |evel.
Such- a system has been disclosed in Japanese Lai d- Qpen Patent Publication
No. 82955/1979. 15 W have found that, if the control of the
vol une output is carried out in accordance with the automatic -2- sound
vol ume control systemdisclosed in the above referred to publication, then
under the circunstances where the receiving condition is bad (e.g., in the
case where the road vehicle is travelling in a tunnel), the output volunme 5
of the audio stgnals containing mich unwant ed |nterference and noise is !
augnented to provide a rather unpleatant

"A Radio Receiving Reproducing System".

The present invention relates to a radio receiving
reproducing system which is suitable for installation in
a vehicle such as a road vehiele.
In a sound field extending in the passenger
5 .compartment of a road vehicle, the surrounding noises
other than the sounds generated by a'radio receiver change
greatly in volume.
In order to obviate this disadvantage, there has
already been proposed an automatic sound volume control
10 systeﬁ for deteeting those surrounding noises in order to
contrel the output volume of the radio receiser proportionally
in accordance with the noise level. Such a system has
been disclosed in Jepaqese Laid-Open Patent Publication
No. 82955/1979.
15 We have found that, if the control of the volume

output is carried out in accordance with the automatic




™ ¢ .
effect for the listener, especially if he is listening to rather "delicate"
musi ¢ (e.'g. a baroque concerto). It is therefore an object of the present

inveg%L9p~¢O to provide a receiving reproduci ng systemwhich can effect the
tl

automit 'e contr'ol of the sound volume without substantially affecting the

quality of the reproduction. According to the present invention there is

provi ded a radi o receiving reproduci ng- s¥stem-i ncludi ng: 15 (a)

an AM tuner for obtaining an AM detected out put signal froman AM

radi o- frequesopmi gredlume orirdIM §y otém edilsEbosebt annithg aboRM ineferred

medi ate frequency signal froman FMradio-frequency signal; {c) an FM

i nt er nedi at e-tiar goukanioa tsi gmal tipzrocesder 20hengiccunatentces wbegienithe an FM

detected out put signal fromsaid FMinternedi ate-frequency signal; (d) an

FM st ereo denmhdiatiorg faondbt bomi by Badef e-ghanhBl tBenmsasicatd® réuttift

signal and a right-channel denodul ated out put signgl fromsaid FM det ect ed
6 )3uﬁgp

output 25 sigieAd Yahieleisctrayed hdrsuwhich EUR | O B P Vit
oot O, TR e et a8 S S aRRhRe HhTE RSB A lncy,
can be suppli Gl Pot8Y £5 S85deRELECLL0BBFTER ¥ LAcRrehathh AR of sald
effect for thg listener, especially if he is listen;ng to
rather ndelicate" music (e.g. a baroque concerto).
It is therefore_an object of the present invention
10 ¢to provide a receiving reproducing system which can effect
the automatic control of the sound volume without
substantially affecting the quélity of the reprodugtion.
According to the present invention there is
provided a radio réceiving reproducing system inciuding:
15 (a) an AM tunef for obtaining an AM detected
output signal from an AM radio—frequgncy signal;
(b) an FM front end for obtaining an FM inter-
mediate frequency sigﬁal from an FM radio-frequency signalg
| (c) an FM intermediate-frequency signal process-
20 iné circuit for obtaining an FM detected output signal
from said FM 1ntermediéte-frequency signal;
(d) an FM stereo demodulaﬁor for obtaining a
left-channel demodulated dutput signal and_a right-channel
.demodulated 6utput signal from said FM detected output
25 signal; : :
(e) a firstlterminal which cah be supplied by
.way of a selection means with a selected one of said AM

detected output signal and-said left-channel demodulated

€
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mq) a first voltage-controlled attenuator having an input termnal, a

put ternminal to said output terninal being'controrlable by a'control

.
detected outpui signal and said right-channel denodul ated 5 output signal;

gt 4] termnal and an output termnal, the signal transm,ssion fromsaid

voltage 10 applied to said control-t8rminal and said input termnal being

connected to said first termnal; (h) a second voltage-controlled
at t enuat oYM E8nahput ternminal, a control term nal and an out put

"terminal, the signal transmssion fromsaid input termnal 15 to said

out put tern1na| belnﬁ TORPRY| Fapréngy whieht can Vel sage ldms it way sef d
control tern1 .and sai d i nput term nal belng connected to said second
termnal : ﬁﬁ% af?%?%?i%%w%?a ﬂpV?FFeF FﬁéeFﬁﬁ t ongr GifnMaisk Abhich is

d with said d first 20 valt trolled
att onuat oS 15 R CulbhEE bkRhograr pald Reshinsanaah dRbass ot eh | 5

connectzed put ‘term nal of said second voltage-controlled
attenutastor(wttﬁ%emg%rp ’ speaker which is driver by the output 25 signal of

koo ot S AL ETg 3E FoRERRROIREMEEA I S ",
detecting df@nput terminal, a control terminal and an output terminal,
the signal transmission from said input terminal to said
output termiual being uontroilable by a control voltage
10 applied to said control terminal and said input terminal
being connected to said first terminal;

(h) a second voltage-controlled attenuator having
an input terminal,'a control terminal and an output
terminal, the signal transmission from said input terminal

15 to said output terminai being controilable by a control
voltage applied to said control terminal_and'said input
terminél being connected to said second terminal; |

(i) a fiust.power_amplifier the-input terminal of
'which is conhected with said output terminal of said first

20 voltage-controlled aﬁténuator4
(J) a second power amplifier the input terminal
of which is connected with said output termlnal of said
_second voltage-controlled attenuator;
(k) a first speaker uhiéh is dfivef by the output
25 signal of said fir;t power amplifier;
(1) a second speaker which is driven by the output
-signal of the second power amplifier;

(m) noise detector means for detecting the

;;



: ki
- é% - surroundi ng noise | evel of a sound field; (n) received |evel G;b
detector’ means for detecting an AM | evel which is dependent upon said AM
radi o- frequency signal as well as an FM | evel which is.dependent upon said .
5 FM{Tadi o-freguency signal; and (0) control means responsive to an out put
signal of said received | evel detector_neans and connected between the
out.put termnal of said noise det ectdr3feans and both of said control

terminals of said fjrst and second. voltage 10 .cqntrqlled attenuators, said
control neaﬁ?WQﬂ“q4¥ﬂﬁnﬂq{??mﬂ?¥ﬁ}d% eﬂt%ﬂ"ﬁﬁtgafigﬁ sai d noi se detector

: | ¢ ; A f id s q .

Vol tage control I ed-att AL Gret T8 Tev EhoteRREPer: REoaR ot Soreaiilie cai o

recei ved | eyg) At‘ilFtJteeCJé’f ig EéQQEEe{:PaUBingaEgeiﬁt r‘é%'i‘ée-fﬁ%@fe&é)y
out pu an rs

control sai signals of " sard Tirs second power anplifi

proportionaldipddy afLUSPNCEs VA Nefad vatr AR 18 BRbRAdeRCluin 1k
%gg g$§ Ely I Phe | “of

sound field and sa contr neans forci ower i ng | eve

sai d. out put FM G o Hrespidhdy ' $igaat; sgg@nd power anmpli- 20 fiers in the ,
case where said output signal of said received | evel detector nmeans is

| ower than said preset(ynlé¢enttdPrreahy Aespbhisiges@ondnf icvlthudf 3@ maON
said power anplifier output signals. The present invention will now be

descri bed 2%f isagidatete theddi 1 e byl wagt ot toramphas, anidt R ohefeertatt dd twd dre
acconpanyi ng draw ngs, wherein:- : : :
the output ter@inal of said noise detector means and both of
sald control terminals of said first and second voltage

10 controlled attenuators, said control.means for transmitting
the detected ohﬁput of said noise detector means to both of
said control terminals of said first and said second voltage
controlled attenuators in the case where fhe output signal
of said received level detector means is higher than a

15 preset value so as to cbntrol said output signals of said
first and second power amplifiers proportionally in
accordance with said sufrounding noise level of said sound
field and said control means-forcibly lowering the level of
said .output signals of said first add second power ampli-

20 fiers in the case where said outbut'signa; of said received
level detector means is lower thah said preset value, there-
by disabling sound field effects oﬁ said power amplifier
output signals,

The present invention will now be described

25 in greater detail.by way of examples, with reference

to the accompanying drawings} wherein: -
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b - Figure 1 is a block diagram show ng a radi o receiving reproduci ng
m Figures 2A and 2B are bl ock diagrans showing a preferred formof a
recei ving reproducing 5 systenm Figure 3 is a block diagram show ng
t Revifnternal circuit of the first senmiconductor integrated cir¢uit used in

enbodi ment shown in Figures 2A and 2B; 10 Figure 4 is a

bl ock di agram showi ng the internal —ci3kcti t of the second semn conduct or P!
integrated circuit used in the enbodi mrent shown in Figures 2A and 2B; s
Figure 5 is a bl ock diagqr shQwi_ng 4t i 4t . CLTcul the third
sem conduct or integraiggrgi cﬁgtau%&§¥%14%é§{§&mﬁﬁ%gﬁﬁés o&%d?% Fi gures 2A
and 2B; Fi_gure .5 1 ' Laar. wng the internal circuit of the
fourth se%%éﬁ%tﬁ#%rg?ﬁ%ggggggg gﬁgnu ‘5 used in the enbodi nent shown
in Figures 2A and 2Bp; andeEi W @n@ 128 ¥ aPlodk | 45452hhBYIshBRinG ationship
in the enbodi nent oEb ?gufgs A and 2B bet ween t he s ¢

a preferred form of a radio receiving reproducing

5 system; |

| Figure 3 is a block diagram showing the
internal circuit of the first semiconductor integrated
circuit used in the embodiment shown in Figures 2A |
and 2B; | - |

10 Figure 4'is.a block diagram showing the
internal circuit of the second semiconductor integrated
circuit used in the embodimeﬁt shown in.Figures.ZA
and 2B; |

Figure 5 is a block diagram showing the internal



~vehi cl ey

sur?ounding noise level in a sound field and the output voltage of a noisej\ 2>
detector. 10 : Referring to the bl ock diagramof Figure 1 which
shows a#™adi o receiving reprodu0|ng systemfor installation in a road

E:Eﬁe radi o frequency signal, received by an antenna ANT is
transmtted to the input of a rad’&'Frequency circuit "1 which conprises a
15 hi gh- f requency tunlng anplifier, a local oscillator, a nlxer and an -

Pt
|t or modi at SLFPRATCRE, SR semiBatRh Y foed el ELOALET,

| ow-frequency power anplitier, 4 bef re be|n transn1 te speaker 5. 20
I n order to“éﬁﬁt\&gl ‘Sﬁe‘m ‘FFFL %%eaker 5
proportionally in accordance with the surroundlng noi se | evel ‘of the sound
field, the audio si Figuner édised bladke degranrsibwingppie etnternak | ow
frequency power anplifier 4 through a variable gain circuit 3. The

vari abl e gabmrehieu olf fth'es foritithd | depfl Jondutor Mee@s;adh élﬂré@it he

surroundtng noi se | evel of the sound field. The signal eve which is ;

depe dent u f I th'the

aud| out puﬁgggng‘?atig‘& l??bt%%éi%éetgkglrmgpandeg%% r%un ng nblggg are
ted int | ect ls b h 6, bef b fied b

SO e 1T or 57 Wagure ¥'1s a graph {1 ustrating the reladicn L' A

" in the embodiment of Figures 2A and 2B between the
surroﬁnding noise level in a sound field and the output
voltage of a noise detector.

| 10 %_ Referring to the block diagram of Figure 1 which
shows a radio receiving reproducing system for
installaticn in a road vehicle, the radio frequencf
eiznal received by an antehne ANT is transmitted to the
inputgof a radio-frequency circuit 1 which comprises a

15 high-rrequency tuning amplifier, a local oscillator, a
mixer%and aﬁ5intermediate-frequency amplifier. A
detecéor 2, for deteeting the intermediate-frequency amplified
output, has its output amplified by a low-frequency power
amplifier 4 before being transmitted to a speaker 5.

20 - .In orger to control the output sound volume applied to
the séeaker 5 propertionally im accordance with the
surrounding noise level of the sound field, the audio

. signal produced by the detector 2 is applied to the low-
frequeney power amplifier 4 through a variable gain

1
!
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put signal of thepre-anplifier 7 and the audio signal 10 of the

C nprises an operational anplifier, so that the audio signal is

<:Zij+frequency power anplifier 4 are applied to a subtraction circuit .8,
f

t he
cir
. det
Cvar
t he
t he

sig

sktft 0 generate only the swr®undi ng noi se conponent at the output of
subtraction circuit 8 The output si.gnal of this 15 subtraction
cuit rte €qa nvel ope 44
ector g‘ a\r?el nt ?&%Wﬁ%%l&ﬁéﬁga&ii’%{%gﬁt é ggﬁ ?Qselagnal of the
|able circuit I S oduced. .The noi se tecto i ch_conpri ses

%0 b eher seial @ccamiing Sl %.%vrﬁmﬂinsusviaewiswe&. Couit 8,
envel ope detector 9 and the integration circuit 10, has its output

nal to&ndinet tsodmehEdeldy mal conditions to the variable gain circuit 3

through a control circuit 12. The gain of the variable gain circuit 3 is

fro

control | ed - The igi@fLP'AAEE WhichtDe de?ehdeﬁtthpoa €hesi gnal out put -

mthe integration circuit 10, ,so that the Tevel of the audio signal

3 £ ounaPR He,tbyefl i QP USind {FFRT L o0) FOhERTERRCRHAB, L0 L0 L

t he
f ed

10

15

20

i 1 OURPUR BRRARAGAA 1 (P SRSSKHF b SBYCHRR § ’mé?f g 0
noises are converted into electric signals by a microphone
6 before being amplified by a pre-amplifier 7. The
output signal of the pre-amplifier 7 and the audio signal
of the low-frequency power amplifier 4 are applied to a
subtraction circuit 8, which comprises an_operational |
amplifier, so that the audio signal is offset to generate
only the surrounding noise comoonent at the output of the
subtraction circuit-8. The output sigoal of this
subtraction circuit 8 is converted into a D.C. signal by
the action of an envelope detector 9 and an.integrating
circuit 10.so that the control signal of the variable
gain circuit 3is produced. |

- The noise detector, which comprises the |
microphone 6, the pre-amplifier 7, the subtraction circuit
8, the envelobe detector 9 and the integration circuit 10,
has its output.sighal transmitted under normal conditions
to the variable gain circuit 3 through a control circuit

12. The gain of the variable gain circuit 3 is controlled

N
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output term nal of the power anplifier 4. In the .case 10. where the
surroundi ng noi se |evel of the sound field is relatively low, the speaker-5

is fed the audio output signal at a relatively lowlevel. In
accordargge/wi th' the inventive concepg of the present invention, a received
| evel detector 11 for 15 detecfi Rg~the | evel which is dependent upon

hé/recelved signal level of the antenna ANT is especially connected with

t he high-fr e t Uty £Siegaa t evel

det ect or 11% §|eop ?géﬁltgé r’%te:hcgir'l;? ld%lﬂ'r %gl ttgl%ZlD o Me ou'ﬁg“lf si gnal
of the 20 recgjve eve etec ntrol s the ri;able gain .circuit
3in dependéﬁ@gnuggﬁ fﬂge$ﬁﬁﬁg?Poﬁ uiﬁeiﬁecépv594§gﬁhﬁ Q¥£; é%

antenna ANT so_that the |level of the output signal of theifomer anpllfler

4, which is apdiocsignal hwhighaksr applied tactbe speakexr 5 %sis preferable
that the control .circuit 12 lowers the Ievel of the out put signal of the

pover anplifesmtrollédcini proporeiond topthe! sarrouiding noiile 1évdhe case
where the output signal of the recei'ved 5 . - level detector 11 falls /

bel ovg a gi veger grg vﬂ_gf Th| s reference value is so set that the
control circurt 1 ertorns t e operation to lower the |evel of the output

signal which is appl*ﬁd 1 °1h"EnaPE3EE" where” tha® surrounding noise

level of the sound field is high, the speaker 5 is fed
with the audjo butpuﬁ signal at a high level from the
output terminal of the power amplifier 4. In the case
10 whéreithe surrounding hoise level of the sound fiel& is
relatively low, the speaker-5 is fed with the audio output
signal at a relatively low level.
In accordance with the inventive concept of the
' present invention, a received level detector 11 for
15 | detecting the level which is dépendent upon the received
| signal level of the antemna ANT is especially commected
with fhe'high;frequency circuit 1. The output signal
of the received level detector 11 1s applied to the
control circuit 12 whereby the output signal of the
20 received level detector 11 controls the variable gain
| circuit 3 in dependence upon the redu;tion in the received
signai level of the éntenné'ANT so that the level of the
output signal of the power amplifier 4 which is applied
to the speaker 5, is lowered,

T
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_case where the road vehicle is travelling in a tunnel 10 I n which case
the received signal level of the antenna ANT is very weak so that the
detegtex out put of the detector 2 contains substantially any the noise
conp t. Thus, under the condi4idns of weak field strength signals  but
hi gh surroundi ng noi ses, e.g., under the conditions 15 one woul d expect
in a tunnel, the sound vol ume output by the speaker can be nmuted without
rai sing the out pdtt dsuprefsinahle that tthescontrehechvrvbtcddtained in the
recei ved signals can be prevented frombeing anplified at- a high gain and

transm t lowelrs the dpealerofttieututOsignabhusbnBhecpoward vol ume control
of high quality can be achieved. It shoul d be appreciated that the scope of

(e | Ivegkipta esaanal, W) P Hadcipba ghk | bBEMaROSS. ottyl Nl 1T
ireui o 12 shel same. vhake' i HREHE SHtRL 55 Ve FRLBRR o signal is
prevented from.influencing the automatic 5 sound vol une control, so
t Rat t helevedddedestondilp fialhs thalewecakgiveni seferenaanvalue.set | ow
| evel . The received | evel detector 11 can be used as a tuning neter driver
1T 1t 1 sThdst xefetentd valulils so set that the control circuit
12 pe?forms the operation to lower the level of the
output signal which is applied to the speaker 5, in the
- case wheré the road vehicle'is travelling in a tunmel
10 in which case the receivgd signal level of the antenna
§NT i?.very we#k so that the detected output of the detector
2 contains substantially ouly_the_noise'component.
; Thus, under the conditions of weak field strenmgth
signals but high surrounding noises, e.g., under the conditions
15 oﬁe would expect in a tﬁnpel,.the sound volume output by
the séeaker can be muted withéut raising the output sound
volume. As a result. the noise contained in the |
received signals can be prevented from being amplified at
a hig@ gain and trénsmitted to the spéaker whereby an
20 autom;tic sound volume control Qf'higﬁ quality can be
achie;ed. |
It should be appreciated that the scope of the

invention is not limited by-the'p:inciplé outlined above,

so that it can cover the case where the gain of the

'



recei ving reproducing system 10 . Referring now.to the circuit

di &grans shown in Figurés 2A and 2B, there is-illustrated an FM AM

recei vi X eproducing systemwhich is installed iin a road vehicle. The AM

radi o-f ency-signal received bg an 15 AM antenna [err] is applied to

a second terminal of a first-sef Eofiductor integrated circuit I.CL through
M antenna tuning circuit which conprises capacitors [err] and [err],

COI|S [err]
i ntegrated

can use the integrated c

%ﬁf@ﬁ#ﬁréfﬁdci‘réﬁﬂsQ%Sn?*]ﬁ%tbe?"%iﬁ‘éﬁd P LMY her  and

pe HA 1197 which is sold b us

Cu
3 shows thelwtema@tcvaiuﬁt Lm 5 ﬁ ptauﬁ of: thecrontzpk Giptit

seni conductor integrated circuit - 9 - ICL This first sen1conductor
i nt egrat ed errtai the Gtasenphesesthe REanspﬂBBdom.bféth&'hﬁﬂﬂﬂaﬁby converter
51b, a first internedi ate-frequency anplifier [err], a second

| Nt er o) At 6 £ AUUERCYravERLRUCFrady LoTlubHIBEC Ty deitRadtic | an ACC

(automatic
teﬂgnms
ternm nal s

10

15

galn control?) anplifier a- tunlng neter CIrCUIt 51g a

oendy é?ﬁ%ﬁa{ﬂéé%}r e Eﬁ%'—r%&%ﬁ%  Welple gllopeete

the speakgr 5 is at a manually set low level.

Ihe recéived level detector 11 can be used as a
tuning meter.driver if it is contained in the radio
recéiving reproducing system.

Refenfing now to the circuit diagrams shown in
figures 2A and 2B, there is;illns;rated an FM/AM.
receiiing reproducing systen which is instnlled in a
road vehicle. | |

The AM radio-frequency signal received by an |

AM antenna ANT, is applied to a second terminal of a

_first semiconductor integrated circuit IC1 through an

20

AM antenna tuning circuit which comprises capacitors
c10i ?“d'°102’ colils L101’ L102 and L1o$ and a resistor#
R1°1.! The first éemiconductor intégrated circuit Ic1
is an5integrated circuit for an AM'tunéf. and can use
the integrated circuit of type HA 1197 wﬁich is.éold by
ﬁs_ S f - .

Figure 3 shows the internal circuit block of a

first preferred form of semiconductor integrated circuit

|

Flgure

nd

I nput
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Ieryq nal connected to a second termnal of the integrated 10 circuit

4 output termnal |ikew se connected to a fourth termnal of the
g§>ed circuit. The RF anplifier 5la has its first and sixteenth

terri s earthed for A C. sighads. As shown in Figure 2A, these first

and sixteenth termnals are connected to earth 15 t hrough capacitors

[err] err] f t I 1 whi ch acts

as an ou?put teﬁ%ﬁ%ﬁiiﬁ%¥(§%#£§éa&§% roudﬁEé£§%§§§| 1&8P%?r?c 0 a seventh\¥

term nal which acts a he | naI gf t he frequency convyerter 51b.

The f our CRERELAGE an, K5 avp LEhHR% TeGREACY  EORKPE S Fe Al

.through a resistor [err]. The third ternlnal Is supplied with a positive
vol t age far &mmwmntmgmeﬂiatm-ﬁmm}emwoagplhfiert Sicwhiacsecomdri ses a
resistor [err] and a capacitor [err]. The RF anpllfler 51a and the

frequencyntermeidititexlfird fifencs? amplififert52d| . aROMA" dbta®Lbhe 519t age
source Vcc Betmeen the fifth and sixth teTmnals, there are connected an

3 m par EELAS, &%@efn%aiffﬁt@&i#@% f1 BBAShE! 1B ot elLre]Lo?EI’Ch
??SALL?]‘E#"“”G Arghithy 1€ af kamainals Reto: 16n(nerninactor the

i nt egr at ed CIrCUIt
referred to as the first to sixteenth terminals of the

integrated circuit). The RF amplifier 515 has its input
-termihal connected to a second.terminel of the integrated
10 circuit and its output terminal likewise oonnected to a
fourth terminal.of'the integrated circuit.. The RF
amplifier 51a has itslfirst and sixteenth terminals
 earthed for A.C. signals. As shown in Figﬁre 2A, these
first and sixteenth terminals are copnected to earth
and C

15 through capacitors C The fourth terminal

103 104°
of the RF amplifier 5la, which acts as an output terminal,
is oopnected through a capacitor 0105 to a seventh |
termipal whioh acts as the inmput terminel of the frequency
converter'SiE.. The fourth termiﬁal is also connected

102°

20 with the third terminal through a resistor R
" The third terﬁinal is supplied with a positive

voltage from a voltage source Vcc through a filter which

comprises a resistor R103 and a capacitor c The

106°
RF amplifier 51a and the frequency converter 51b receive
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The first internediate-frequency anplifier 51c 10 - has its input and Q%b
oui put terminals connected to the eighth and ninth termnals of the .
integrated, circuit respectively. The eighth and fifth termnals are .

i at er coi ted through the oscillatign.coil OSC CL, a first internediate-
frequency transformer [err], a resistor [err] and a 15 capacitor [err].

The, second i nternedi ate-frequency anplifier 51d has its input term nal

connect ed tghéie bpOwWwetcEPbiA theNvodtagle sotircd #Ur at ed Bdtwderd - the The ninth
and thirteenth termnals are interconnected thro&h a second 20

|t er e At gy ELROUGACY1LERTPLORTRRIES thedl! dhd SUGIAIdR Gy The

thirteenth Térm urt her connedted to earth t a capacitor

[err]. The o ut ,of the_s nd_i ntermedi at e-fyequengy anplifier 51d is
applied to ‘?ﬂ%ﬁﬁﬁﬁhFeF’ﬂiﬂrasggf %?—hecm ré’(?tsordr@]p i‘rgae Y109 ed -
11 - circuit. The twelfth termnal which acts as the output termnal of the
AM det ectongiﬁ andcanno&ﬂ.e&lbg;Amgm(ﬁoim pantpwf tthen frequéney] and
[err] through™an: output 5 circuit which conprises a resistor [err] and

SRR e s o Attt e oo e TR
's construckgd dsnly of a local oscillator. The output terminal
of thé frequency converter 51b is connected to ﬁhe £1fth
termigal of the integrated circuit.
The first intermediate-frequency amplifier'Slg
10 has i%s input an& output terminals comnected to the eighth
and ninth-terminals of the integrated cirﬁuit respectively,
The e%ghth and fifth.terminals are intercommected through
the o;cillation coil 0SC CL, a first intermediate-
frequéncy transformer IFTl, a resistor Rth and a
15 capacitor 0111:._ . . ,
; The second intermediate-frequency amplifier 51d
has iés input terminal comnected to the thirteenth |
termiéal.of the integrated circuit. The ninth and
thirtéénth'terminals are interconmected thrbugh a second
20 inter@ediate-freﬁuency transformer IFT2 and a resistor
R105‘; The thirteenth terminal is further comnected to
earthith;ough a capacitor'cilz. The output of tﬁe second

inter@ediate—frequency amplifier 51d is applied to the

input iteminal. of the AM detector 5le in the integrated

i
!
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direct-current anplifier, has its input term nal connecteds10 ‘to the
hourteenth termnal of the integrated circuit. Between the twelfth and

urg?é)th termnals, there is connected a tine constant circuit, which

onpr¥ses resistors [err] and_lg%;]_ and capacitors [err] and [err], so
that an AGC voltage. is generat at the junction between 15. t he -
resistor [err] and the capacitor [err]. The AGC voltage thus generated ks

suppl i ed e fourteenth ternminal (i.e., the input terminal of the AGC
anplifier 51f) so that an AGC anplified voltage is generated at the output

termnal " of the AHe awlfiitertdriinal Nieidl acls as GHR! blitpdrvol tage thus
generated is applied to the RF anplifier 51la and the first

i nt er medi raq i t hat [ ain control
operati o%alkgn-ifgaa?'r ?’?Jc%tf %iéée%%tg#o?f-er nggt%{éﬂ‘gﬁﬁﬁéag? E’t e anplifiers 5la
and 51c. - .12 - The tunin ter circuit, 519 is | npedance converter

o onfietertion aibput harhiRats T oA cTy; CAroneh PBOSHERRS no Ace
anplified voltage so that a tuning nmeter drive voltage is generated at the
f Bf t eent BiZcuit wh&QHrﬂgmpriSRﬁaQLN#S@phereRIg i andvempagd tomss gener at ed
is applied to a tuning neter TMthrough a vartable resistor R109 and a
first Cherlt.ﬁ-@mr @l\qg.ch [FHe twelftle! catiihal e1 81 Adboi Soneaeeided to the

positive |
to the voltage source Vcc through a capacitor 0113.
The AGC amplifier 51f which is constructed as a
~ direct-current agmplifier, has its.input terminal connected
10 to the fourteenth ﬁerminal of the integrated circuit.
Between the twelfth and fourteenth terminals, there is
connected a time constant circuiﬁ, which comprises
resistors R107 and R108 and capacitors 6116 and 6117, S0
that an AGC voltage is generated at the junction between
15. the-résistor_Rios and the capacitor C117; The.AGC
voltage thus generated is supplied to the fouf;eenth
terﬁinal (1.e., the input terminal of the AGC amplifier
51f) so that an AGC emplified voltage is generated at the
outpu? terminal of ;he AGC amplifier 51£. The AGC
20 ampii?ied voltage thus generated is applied to the RF
ampli%ier 51a and tﬁe first intermediate-frequency
ampli;ier 512 so that the automatic gain control operation

is carried out while controlling the gains of the

emplifiers Sla and S5ilc.



e e
vol tage source V, to enable the first internediate--10 frequency (://)
anplifier 51c, the second internedi ate- frequency anplifier 51d, the AM

det ect or , the AGC anmplifier 51f and the tuning nmeter circuit 51g to be
suppl i edy\yist h power for their operagRon. It should be noted that the AM
tuner sem conductor 15 Integrated circuit of this kind is disclosed in

detail in United States Patent Specification No. 4,030,035 The FM
radf o- frequency si gnEher tuningdmeyennchvcudtedig Lor @n iopedance ed by an
RF anplifier 52a of an FMfront end 52 and is applied to a m xer 52b. The

20 mixer SghvefrérPeEi 8H énllbtile folioeds eilkicriiitontypeyraid Hishits
generated by a local oscillator 52c. Thus, the FM i nternedi at e-frequency

Sonal v obiabledeluolp LSRR Rt RIYBeco Letagl 4 St Ak appl | o

toa filter ) A~second uctor ime ircuit is
of an | nt egrBS BAE CHFLVR: VBEEARRe LANEFUPRARR ME £ L RRFAE G o °
Figure 4 shows the internal circuit block of the second sem conductor /
i ntegbat ed cterminalc2. Thehtuniogometedmdrdiveumoditagn ddug &enerated |
conprises a first internedi ate-frequency anplifier 54a, a second
is applied to a tuning meter TM through a variable
resistor R109 and a first change-over switch SWy -
| The eleventh terminai is connected to the positive
_voltage source Vcc, to enable the first intermediate-
10 frequency amplifier 5ic, the second intermediate-
fréqﬁgncy amplifier 5id, the AM detector 5le, the AGC
amplifier 51f and the tuning meter circuit 51g to be
,"supplied with power for their operation.
| It should be noted that the AM tuner semiconductor
15 integrated circuit of this kind is disclosed in detail
in United_States Patent Specification No. 4,030,035,
The FM radio-ffequency signal received by an

FM antenna ANT, is smplified by an RF amplifier 52a of

2
an FM front end 52 end is applied to a mixer 52b. . The

20 mixer: 5£_1; is supplied with the local oscillation signal
which is generated by a local oscillator 52¢. Thus, .
the_EM_intermediate-frequency si;nal is obtained from the
output terminal of the mixer 52b and is.applied to a filter

53.
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" .
ernedi ate-frequency anplifier 54b, a third internediate- 10 '
-gg:§é anplifier 54c, a quadrature detector 54d, a first |evel detector

%4
o
=G

) cond | evel detector 54f, a third |l evel detector 54g, a fourth

| evel tector 54h, a tuning netegip circuit 54i, a nute drive circuit 54j,
an AFC anplifier 54k an audi o"amMplifier 54z, a zero 15 volt switch
circuit 54m an audlo mute control amplifier 54n, an OR circuit 540, and ;

termnals 1to 1§ é&e&ganeaﬁ&&oh %%%dm)e%%ﬁg& fdir‘éa:tﬁ) rexteenth ~

terminals of the second integrated circuit second sem conduct or
integratgd cirgu | C2 20 irst_termnal, which ac as, an
put Cebhi aed "EbpoPrafe asing RBerEM dAAMRAAIARS ERRIBIAREL, SE8RAE hr ough
the filter 53. The FM i nternedi at e-frequency S|gnal is a ified by the
first, ssadncanndaktinge nﬁemdm@&:@Wtﬁrﬁpmﬁuw 5:9@113255 and 54c
whi ch - 14 - are connected in cascade. These intermedi at e- frequency

anpl i fi egliichei st sodd by aiLlimitter, by which the undesired AM signa
conponent contalned in the FM |nterned|ate frequency S|gnal can be renoved.

% EﬁoﬂdsﬁQQ 4 deeicdl fﬂ fH&i& garth
through capacutor err] fe rr respec e y, a capaC|tor [err] is
ggﬂﬂ:g: :&g&{lﬁgﬁm con uc q:etgrx]:'a_rtdedt %ringcrh t *ICZ. relshf sor 'S

second semiconductor integrated circuit IC2 comprises-a
first’ intermediate-frequency amplifier S4a, a second
intermediate-frequency amplifier 54b, a third intermediate-
10 frequéncy amplifier 54c, a quadrature detector 54d, a
first level detector 54e, a second level detector 54f,
a thi%d level detector 54g, a fourth level detector SAQ,
a tuning meter circuit 54i, a mute drive circuit'SQi,-
an-AFF amplifier 54k, an audio émp1ifier'54g,la zZero
15 - volt Qwitch circuit S54m, an audio mute control amplifier
54n, an OR circuit 540, and terminals 1 to 16 (hereinafter
referred to as the first to sixteenth terminals of the

secorid integrated circuit).

The second semiconductor integrated circuit IC2
20 has fts first terminal, whicﬁ acts as an input terminal,
suppiied with the FM intermediate-frequency signal
through the filter 53. The FM intermediate-frequency

signal is amplified by the first, second and third

intermediate~-frequency amplifiers 54a, 54b and 54c which

]

1
e e w -
H

A
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the first and third termnals so that negative feedback 10. I s obtained (g;/
fromthe third internedi ate-frequency anplifier 54c to the first _

i nternedi#&ge-frequency anplifier 54a. The second termnal is also connected

ta a secQnd change-over switch SW2 tq?ough a resistor R110 15 and a

di ode D. The output signal of the tﬁ d intermedi ate- frequency anplifier

5 C is applied to the |nput of the quadrature detector 54d. A phase shift

ciFcuit is i el I con & t&LElediEnd

[err], capaglg.t o?’?n%%r r s\"%Hd(;end r?;sk?és% o?iéﬁ)f ﬁﬂﬁagﬁd Rll%agna g/ni ch is
" connect ed to t ht h, nlnth and t m nal s, 0 ond '

senmi conduct &P 5 OPeKate ias & Wfp?%%esté}ﬁ V‘tﬂfﬁeﬁ‘ gﬁ?t constitutes
the FM detector together with the quadrature detector 54d. The FM - 15

- detector uhdesizred M isighalk | compbrent Remyadnshcim oslse FMBROADCAST AND
TELEVI SI ON RECEI VERS, on pages 60 to 65, VOLUMVE BTR - 13 NUMBER 3, which

was pUb'!ShQ%ﬂé%dﬂaﬁﬁﬁﬁﬁfr. ¢y signal can be Thémbiedl
i nternmedi ate-frequency anplitier '54a, the second |nterned|ate frequency

ampl ief i er 54b, the e f c. _and the
nirrﬁt terminal are gg{ngneﬂt d&ﬂ% %déﬁlfast ﬁqg%e_t ec or @ﬁé‘téé Lo™

qqrth'through.capacitors C118 and 0119, respectively,

»
’

and a capacitor Clzo'is conmected between the second and
third terminals. A resistor Rloglis connected between
the first and third terminals so that negative feedback
10 is obtained from the third intermediate~-frequency
amplifier S4c to the first intermediate-frequency
- amplifier S54a. |

The second terminal is also connected to a

second chénge-ovet switch SW2 through a resistor R110 _
15 and a diode D.

" The output signal of the third intermediate-
frequency amplifier 5Ac is applied to the input of the
quadrgture detector SQQ. A phase shift circuit is in

106 ¢
20 L107,.capacitofs 0121 and Cizz and resistors R111 and

the f&rm of a nétwofk'consisting'of'coils L105’ L

| R112 and which is connected to the eighth, ninth and tenth
terminals of the second semiconductor integrated circuit
IC2. The phase shift circuit COnstitufes the?FM'detector

tdgethér-with the quad:ature;detéctor 54d. The FM_-



: e ]
“Yhe second | evel detector 54f, the third |evel detector 10 54g' and the
'Etourt | evel detector 54h, respectively. These |evel detectors detect the
eak vayue of the applied signals. The outputs of the first, second and
* third- #evel detectors 54e, 54f=ah® $4g. are applied to the 15 t uni ng
meter circuit, 54i. The output of the tuning meter circuit 54i is applied,
to the thirteenth termnal of the inte ratadicircuit. The tuning neter s
I

drive vodefgstormt Hhis kypechs diselosad insIBEE TRANSACIIONS ni ng neter

TM t hrough a variable resistor [err] and 20 the-first. change-over
swi tch [ ©@N [BROADRGAST ntANDETELEVISIOR GREQEYVERS), i bnhepagesablo ted6,5,det ect or
54d, |evel detectors 54e to 54h and tuning neter circuit 54i are al

diSCLOSG¢dUUME“E$E1JﬁfBENUﬂEEEHS,Swﬁféﬁiﬁ§§i?ﬁb&@§he37§53’499 and
3,701, 022. - 16 - The other output of the Tirst |level detector 54e is

appl i ed 0 £ gain control voltage to the RF anplifier 52a of the
FM front ex?%ﬁ?gWﬁgﬁﬁy'the fifteenth termnal. Bet ween the fifteenth

termnal and 5 earth, there is connected a parallel circuit conprising
aei esistor [efr] TRy ’F:%‘ba%‘i“ﬁm‘f'éi?f?‘g‘ﬁé‘l&ﬁ&&ﬁ’aﬁ!?@%ﬁé’ct%&:%d has its
- first output signal applied to the automatic frequency control
the second intermediate-frequency amplifier 54b, the

third intermediate-frequency amplifier SQS and the ninth_
terminal are §onnected to the ﬁirs; level detector Sbe,
‘the lsecond level detector 54f, the third level detector

10 54g and the fourth level detector 54h, respectively.
These level detectors detect the peak value of the
appliéd signals.

| The outputs of the first, second anﬂ third

level detectors S4e, 54f and 54g are applied to the

15  tuning meter circuit 54i. The output of the tﬁning-
meter_circuit_S@i is applied to the thirteenth terminal
of the integrated circuit.  The tuning meter drive
voltage from that thirteenth terminal is applied to the
Eunin; meter TM through a variablé resistor R;,, and

20 the fifst change-over switch SWi. The intermediate-
frequency amplifiers 54a to S54c, detector 34d, level
'detectoys SQQ.to 56h and tuning metexr circuit 54i are

all disclosed in United States Patent Specification

Nos. 3,673,499 and 3,701,022,
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anplifier 54k which in turn has its output signal applied 10 - to the <E§>
| ocal - oscillator 52c of the FMfront end 52 through the seventh.term nal.

Thus, si the frequency of the local oscillation signal obtained by the
| ocal ostj}Ylator 52c is controlled, the FMtuner can performits stabilized
tuni ng operation w thout being détaﬁed from 15 a preset radio-frequency

sixgnal . The second out put signal of the quadrature detector 54d is a stereo
conposite signal aci ng the EM det ectjonQut put signal .anq is
transnmitted to thecgﬁ‘it?neﬁﬁfn?}ﬁg?“ghf’gu&; € fr&ﬁ@dﬁ&" ﬂp%ﬁ"ﬂ‘ %1z, 20

Both the voltage at the seventh term nal and the voltage at the tenth

term nal ar¥&ph’ i apPlied has zancaysematict gaini controdsivoltagee to
inter-termnal differential voltage V7 -- V10 between the seventh and tenth

termnal s ithe cRficanplbfyero52al 6f thet FM Srontaead: &2 dhmougintyte - 17
- frequency of the FM detector which conprises the phase shift circuit and

the quadraleyedgient gindffial, ™BeplsshltRe!2htedhe Haruliiy (i1 Na!

differential voltage i's proportional to the detuned frequency, an
dot & m ned 9 Ao orRErE cLa eRERRE A, &t RERAietcq PRt SR Hither o
torm nal'e, 8 Fesistor Ry, and’a capacitor Cypge o 1o o
" The quadrature detector 54d has its first_output
signai applied to the automatic frequeﬁcy control
ampliéiér 54k whiéh in turn has its output signﬁl applied
10 to the local oscillator 52c of the FM front end 52 |
thrquéh the seventh terminal. Thus, since the frequency
of the local oscillation signal obtained by the local
osciliatdr 52¢ is controlled, the FM tuner can perform
its stabilized tuming operation.withoﬁt being detuned from
15- a preéét radio-frequency signal;
The sécond_output-sigﬁal of the quadrature detector
S4d ié a stereo composi;e signal acting as the FM detéction
outpu; signal and ié:trahSﬁitted to the sixth terminal
through the sudio amplifier S4z.
20 " Both the Qoltage at the seventh terminal and the
| vo;taéeiat the tenth terminal are applied to the zero
volt switch circuit S54m. The inter-terminal differential

voltage V?'- VlO between the seventh and tenth terminals

is reduced to zero volts at the S- characteristic centre



here is arranged external to the integrated circuit, 10 a network
i ch nprises a centre neter CM resistors [err] and [err], capacitors

rr]{ald [err], a third change-over switch [err]. In the case where the
“det un frequency fromthe cent¢elfrequency is within a preset range, and
in 15 the case where the absolute value of the inter-term nal

~differential voltage between the seventh and tenth termnals is equal to
| oner t hdfirequermsetof athe F hde kectovowhichi comprisesi thes phiaseds the OR
circuit 540 with an output signal at a low | evel which is . substantially 20

equal to AAfi) EAIKE 3dnd th¥equbbdpatiipduaatecteunad.f r omuene centre

frequency exceeds the range of the preset value, the Zero volt switch

circuit 5 Lo C] i t [ ls 8t a high level.
The out pﬁgg(éﬁf%z %%%f&%ﬁgdg{}g% O%Qg@ﬁﬁ‘n'&g a'jl'tf-@?;gﬁga'p'l ed to the nute
drive circyit 54j, In the case, where th evel, of the FM

i nt er nediVat -Qgeeciltﬁérﬂ:’fpg‘?ﬁﬁg?nﬁn ke the 3@35“?8‘1’( reauencyYpe@idhal is equal
to or higher. than a preset value, the nute drive circuit 54 feeds 5 ‘
t e OR cithmiipositive tand megatfive poyaunitiest bé the Kdifferentidredn t he

| evel of the FMinternedi ate-frequency signal to be applied to the first
term nal AURS £feladetrPine@eh J8pendEAck pdh vhlk'thelO tiHeat the

si gnal -t o-

detuned frequency is higher or lower than the centre
frequency. Thus,_between the seventh and tenth terminals,
there is arranged external to the integrated ¢ircuit,
10 a netﬁork which coﬁprises a centre meter CM, resistors
R115 ;nd R117,.papacitors Ciog? °125-and7°125' and a
third change-over switch SW3..
In the case wherg the detuned frequency from
the centre frequency is within a preset range, and in
15 : the c?se where the absolute value of the inter-terminal
diffe;ential voltage between the seventh and tenth'
termi%als is equal to or lower than a préset value, the
zero §olf switch,circuit 54m feeds thé OR circui;'SQQ_
with_;n output signal aﬁ a low level which is substantially
20 , equalgto earth potential. When.the frequency detuned
from the centre frequency gxceeds the range of the
prese£ value, the zero volt swi;ch circuit S4m feeds
the OR switch Sio with an output signal at a high level.

The output of the fourth level detector 54h is



. . : i
noise ratio is substantially reduced, the nute drive 10 . circuit 54j (é@
feeds the-OR circuit 540 with the output signal at the high level. Wen at

| east on f the outputs of the zero volt switch circuit 54m and the nute

dri ve ci it 54 generates the out Vol tage at. the high level, the OR 15
circuit 540 transmts the output voltage at the high level to the twelfth
term nal . If both of the outputs of the zero volt switch circuit 54m and

tﬁ\"e‘ nute drig §P1q_ﬁ|aclteot Vg;}{@e Hri{ e d PV EY 54 e'it he yR! tR@Ccaket he twell fth

termnal is ow melfth termnal is

connected to,the fi tern1 hr res tor err urt
change- over"’?\ﬁrlecﬁqeelr}ﬁ @fgfmt at% r? ']r\ffl?gns gpﬁgen t he

resistor [err] and the fourth chan e-over smntch [err] is connected to .
earth t hroude Pecappdiliesd foorthe %@a@eminallgls eqval tenorchighar i s
connected to earth through parallel capacitors [err] and [err]. The fifth

term nal is thamertpksat t\i‘ﬁ.wmtrh:é mwopetdt Evei ebkcalitt bejalidedsnut e
control anplifier 54n. 5 Waen the fifth ternminal is supplied with /

L' B Ty R SR, 900 L g od et ol BECBRL DL
'nto a SUbSH?ntI Z Wihe Coqgltievel of the FM intermediate-frequency
signal to be applied to the first terminal becomes equal
to or;ldwer then the preset value so that the signal-to-
_noiseiratio is subsﬁantially reduced, the mute drive
10 circuit 541 feeds the OR circuit 540 with the output
signaé-at the high level.

| When at least one of the outputs of the zero
voltléwitch circuit 54m and the mute drive circuit 54j
generates the output voltage at the high level,nthe OR

15 circuit S4o transﬁits the output voltage at the high
levelfto-the twelfth terminal. If both of the outputs

 of thk.zero volt switch circuit 54m and the mute drive
| circuit S4] are at the low level, the voltsge at the
twelfth terminal is at the low level.

20 ' The twelfth terminal is connected to the fifth
termfpal thrdugﬁ a resisto: R116’ a fourth change-over
switéh SW& and a resistor R140' The junction between

. 116 and the fourth change-over switch Sﬁhl

is annected to earth through a capacitor 6124, whereas

the ﬁesistor R




 J
N the other hand, when the fifth termnal is supplied 10 wi th voltage
theylow |l evel, the gain of the audio anplifier 54z is set to its maxi num

Al u¢. Yhe fourth change-over switch SW is normally cl osed at the side
frar kedwAUTQ. - Under this cond tygpn, the voltage at the twelfth termnal is
transmtted to 15 the fifth term nal . As a result, either in the case

where the frequency detuned fromthe centre frequency exceeds the preset g

range or the EH€tbAterelieisl tihe dovreyedredh adgrehr eareagh pagadllelo be
applied to the first termnal is equal to or |ower than the preset val ue,

t he signal. (o] ratio is set at a very low condition, the fifth
terninalégg%%at§%gpﬁhi§\M' qaﬂlbge at the high level. Thus, in this case,

the gain of the di lifier, 5 i s substantially reduced tg zero. As
a result, no ste&?’& %imr@éﬁéli%rﬁﬁ%%cﬁ?étﬁ% E{‘itﬁ"FEF tnal so
-20- that the,audio nute operation is carried out. In the case where

nei t her &hpulte terninalefodi rdwe tasadiom mateli contxohr amphifieredinthe vol t age
at the fifth termnal is at the low |l evel so that the stereo conposite %

o2t Siaga il Eume st 8 oL o ik st gt LT
of gain. pilg iie%te'i L THY Wledit G¥ e d fo MY Bbherol amplifier
54n controls the gain of the audio amplifier 5S4z such |
that it is brought into a substantial zero condition.
On thg other hand, when the fifth términal is supplied
10 with voltage at the-low level, thé gaiﬁ of the audio |
amplifier 54z is set to its ‘maximum value.
The fourth chgnge-ovér switch SWA is nofmally
closed at the side marked AUTO. Under this condition,
the voltagé.at the twelfth terminal is transmitted to
15 the fifth terminal. As a result, either in the case where
the f;equency detuned irom thé centre frequency excegds
the p%eset range or in the case where the FM intermediate-
f:equ%ncy signal to be applied to the first terminal is
equalfto or lower than the preset value, the signal-to-
20 noise ratio is set at a very low condition, the fifth
tezmiﬁal being sﬁppligd with voltage at the high level.
Thus, in this case, the gain of .the audié amplifier 54z

is substantially reduced to zero. As a result, no

sterio:composite signal appears at the sixth terminal so



net wor K whi ch conprises capacitors [err] and 10 and a resistor [err].
THe fourth, fourteenth and sixteenth termnals are directly connected to
earth. ?ﬁ% el eventh termnal is a voltage source supply termnal and is
supplieﬂ,M;th positive voltage fromthe voltage source Vcc through a filter
which conprises a 15 - coil [e#rR0 and a capacitor [err]. The thirteenth
termnal is connected to earth through a capacitor [err], whereas the
twelfth terninali is connected to earth t hrough a parall el circuit

conpri si ng thabpkhe taudiermptenaparatiers: és parriedogut. In the A third
sen conductor integrated circuit 1C3 is a sen conductor integrated circuit
for PLL (phease | whé&ré onelthérstfr thematiovet refexrddiy dwesi st of an
integrated circuit of type HA1196 which is sold by us. Figure 5 shows the

i nternal cigondirDbREkaPh bhE1sfied?lehehibdt3gd GeNRuE ¢l ful egr at ed

circuit IC3. This third sem conductor integrdted circuit 1 C3 conprises a

.pre-anplifi a. .y, [irst _phase detector 55b, .a first direct-current
anplifier 5§%Fé§ﬁ%%|¥§g%§c8ﬁFr PVegagei so 355F1F&F0 %§§'P;§qﬂﬂ%ﬁf%e /
freqﬁency di vi der 55e, a second frequency divider 55f, a third frequency
di vizler 55putPukcehenphaef thecausdratureadesestarditte s franamixiadfior

55i, a lanp driver 55j, a nonaural-stereo

to the sixth terminal through the audio amplifier 54z

whichéis sét at its maximum value of gain.,
| The sixth terminal is connected to an output
netwo?k whiﬁh comprises capacitors Ciog 0129 énd C4307
10 and agresistor R118' The fourhh, fourteenth and
sixteénth terﬁinals are diréctly connécted to eaith.

. The eleventh terminal i§ a voltagé éourcé supply
termi?al and is supplied Qitﬁ positive voltage from the
voltaée'source Vcc through a filter which.;omprises a

15 coil 1108 and a capa;itor °1§1' The thirteenth terminal
is connected to earth through a capacitor C, 390 ﬁheréas 
the.gfelfth terminal is cohnecﬁed to earth :hroﬁgh a
patal;el circuit comprising a capasitor.cl33 and a

resisFor R119'

20 i A third semiconductor integratéd cireuit IC3 is

a semiconductor integrated circuit'fbr PLL (phasé-lock
loop) FM stereo modulation and may consist of an
integ%ated circuit of type HA1196 whi@h is sold By us.

-E Figure 5 shows the internal circuit block of the

3
1
.

R

%6



switch circuit 55k, a stereo denodul ator 55z, a first- 10 post
a | fLer 55m a second post-anplifier 55n, a stabilized power source
y cjyrcuit 550, a switch 55t, and terminals 1 to 16 (hereinafter

r rre# to as the first to six}gﬁgpp termnals of the third integrated
circuit). 15 The sec term nal which acts as the input
termnal o -tBe third sem conductor -integrated circuit 1C3 is fed with a {;
stereo coﬁ%3§ i deBigonductor dntegsated Gixeiit olC3he sThéadtbémidconduct o
integrated circuit |C2. This stereo conposite signal 'is anplified by the
20 pr semdpbnfuetosSd rregnatead aiarduitediCd ¢omptbsed aerninal . A
capacitor [err] is connected between the third termnal and the thirteenth

termnal peelBAPIUI S I TGN pualsiAecbctbp 99bPUL FeEgknal of the.

pre--anplifier 55a is tranShitted to the. I nputs o I'rst and

second ph at rs.,55h 55h. nnect bet ween_fourteenth and
fifteen?haigfgﬁﬁgﬁkgfiqa _ &, 139G %8 egﬁP%ﬁﬁﬁﬁ?Eﬁgfgggesistor [err]
and capacitors [err] and [err]. _ The fifteenth 5 termnal ihich ,
acds as tﬁéciA§9$°Fé§anmatﬁiﬁﬂkaﬁﬁqqneﬂﬂyrﬂivtd#teﬁisanplsecend55c i's
supplied with the low frequency conponent of the output of the first phase

detector SPequencygdividelrof5fsa ftHimt . freqiendpvdivider 55g,

a sec§nd phase detector 55h, a second direct-current
emplifier 55i, a lamp driver SSj, a monauralégtereo'
switch circuit 55k, a stereo demodulator SSE,Ia first-

10 . posﬁ amplifier 55m, a second post—amplifier 55n, a
stabilized power source supply_circuit'Sﬁg..é switch
55t, and terminals 1 to-16 (hereihafte: refefred-tﬁ as
the.f;rst to sixteenth terminals.of.the third integrated
circuit). |

15 ,: The.second terminal.which_acts as the input
termiﬁal of the third semiconductor integrated circuit
IC3 is féd wi;h a steréo.compdsite signal from the sixth
termi?al of the second sgmiéondugﬁor integratéd circuit
IC2. z This stereo composite sié;al is amplified by the

20 pre-a%plifier 55a and is transmitted to the third
.termi;al.. A capacitor C,,, is connected between the
third terminal- and thé thirteenth terminal so that the

stereo composite signal at the output terminal of the

pre-a@plifier 55a is transmitted to ﬁhe inputs of the



fréquency conponent is anplified inaDC manner -by the 10 first D.CL<;j§%
anplifier 55c and is applied to the oscillation control termnal of the '

vol tage#qntrol | ed oscill ator 55d. The oscillation controlled termnal is
connect'edJto the sixteenth terninal af the third integrated circuit. The
sixteenth termnal is connected t& &&r fh 15 t hrough a parall el network

E;ﬁprising a capacitor Cl37 and series connected resistors [err] and [err].
< adj usti-n he valiu f_resistan f Jthe rasgl st.or . he free-running
osciIIationgi%ﬁguﬁﬁgygsgopﬁegbgﬁgaggﬁaﬁﬁﬁﬁﬁﬂiﬁﬁiéégﬂ#Eéﬁcn 55d is

control |l ed. This free- 20 _. running oscillation freﬂuenC' shoul d be- set

to such a frequencyCopnertrd bstween, fourhesntde and £ hi gh as the
frequency of a pilot signal contained in the stereo conposite signal. The

frequency otetintnpliot ssiaglaw-ipaskd filitemwhinh wompfi sesnel res betor
free-running ~23- oscillation frequency is preset at a frequency of 76

KHz which 1§ equghqdt | t he ency of ' hgnal . Since
the first fgéageﬁ%}g SF@?&E’FB&%&@E%Q&%%‘E?@G'Y %égjﬁtét&%%nal having

ore B 1 "ELRRTTaYsoh WIS, Bl Bl IHBHE S5 BERRL, S,
O e g ect curzent amplifiar S5¢ 1s supplied with the low-
frequ;ncy component of the output of the Eifst'phase-
detec%or 55b through the low-pass filter. The low-
frequéﬁcy component is amplified in a D.C. mammer by the
10 first%D.C. amplifier 55¢ and is applied to the oscillation
' contr?l terminal of the voltage-controlled oscillatof
55d. g'The'oscillatidn controlled terminal is connected
to th%'sixtgenth terminal of the third integrated
circu;t. The'sixteenth'termihal is connected to eafth
15 through a'pgtallel network comprisiqg a capacitor c137
and s?ries connected resistors Rlzo'and R12i‘ | By

121}
the f?ee-running oscillation frequency of the voltage-

adjusting the value of resistance of the resistor R

contrélled oscillator 55d is controlled. This free-

20 | runni%g oscillation fréquency shouid be sét to such a
frequ;néy whiéh is equal to a Q#lue several times aé.
high és'thé'frequency of a'pilot-signal contained in the
stereé composite signal.- The fréquency of the pildt |

signai(is 19 KHz, and by way of exAmpie the freé-running:



: . ¢
each other. 10 ' The second frequency- divider 55f feeds the

st ase detector 55b with the output signal which has one half the

d wquénc» of the input signals on the signal |ines 552 and,55q. The first
phase ‘det ect or! 55b detects the=diZ¥ erence between the phase of the 15

pilot: signal of 19 KHz, which is contained in the stereo conposite signal
obtai ned fromthe output termnal of the pre-anplifier 55a, and the phase=:;
of the ouepeilipgign Sreguencyldskpreset: @t i%r%ﬂqﬂmfoﬁn%hﬁﬂzut put
term nal of the second frequency divider 55f. Since 20 . the error

out put si whiithofi st equilr to Forae tdaiewtttie Ftedqendpnéfi thedpidothe

vol tage-control | ed oscillator 55d throughthe | ow pass filter and first
direct-cugi?ﬂhlgnplifier 55¢, the output signal of the first frequency

di vi der at

e two signal |ines 55p and 55q has a -24- substantially
accurate frequency,of 38,KHz.an hase whi ] s sypghroni zed with the
phase of the pj|o¥i§F&n§P35?1f525k§%queﬂﬁ¥<§1#i§?¥o gPNeRak8fsi sts of
the firs- phase detector 55b, |lowpass filter, first direct- 5 .current

anpl i f i er aBSoutpykt sdgnednbaying) awihalfl rhesirequeneyfofqtbeacy divider
55e and second: frequency divider 55f, constitutes the so-called "phase-|ock
| oop (Pg}iﬁpuﬁheignhnutthk&%ﬁaﬁﬁ_gﬁhdﬁihedwﬁﬁﬁtﬁﬁ #bgRalelines
535p and 55q two signals having a frequency qf about
38 KHz, which are equal in amplitude but opposite in phase
to each other.
10 . - The secbnd frequencyldivider 53f faeeds the
first phase detector 55b with the output signal which
has o%e half the frequency of the input signals on the
signai lines 55p and 553; The first phase detector
55b detects the differeﬁ;e between the phase of the
15 pilot: signal of_19 KHz, which is contained .in the
stereb composite signal obtained from the sutput terminal
of thg pre-amplifiér 55a, and the phase of the output
signai of'about'19-KHz, which is obtained from the output
termi%al of the second frequency divider 33£. Since
20 the e;rbr output signal of the firét phase detector 35b
is tr;nsmitted to the voltage-controlled oscillator 55d
through_th; low-pass filter and first direct-current
ampliﬁier 55c, the output signal of the first frequénc§

divider at the two signal lines 55p and 55q has a

e s



° .
fromthe first frequency divider 55e in the phase-lock 10 . loop, is fed
I n phase opposition to each through the two signal |ines 55p and 55q to
first and=second input termnals [err] and [err] of the stereo denodul ator
55z. |f the/FM radio-frequency signag received by the FM antenna [err] is
an FM stereo broadcasting signal, 15 there is fed out to the sixth
termnal of the second sem conductor integrated circuit I C2 the stereo
conposi t e si gublstantidlilgh advarmates fraquencyl of p38 KHzi gndl ahphaag a
frequency of 19 KHz having a preset anplitude. i On the other hand, in the

case where tRsilM HadisgmcHironizdd GG Yhé | SiAse I &€ CtNEOpDYothgiEihENt enna
ANT2 is an FM nonaur al “broadcasting signal,- not the stereo conposrte signal

Corminal of D 1okt somttomhies ToHEy wiicH PevbEFote SECehb s .,

FM nonaural detected - 25 - output signal. no |opger contains the pil ot
signal havi nphages detestar o3Sbo law pass rélhtﬁesggriﬁpahtﬁﬂé'as descri bed
above. In order to detect whether thd FM radio-frequency 5 si gnal

recei Yed by therretarsamplif AT S5, el tages+cortrdl bedcaseibhatognabdgr the’
FM nonaur al broadcasting signal, the existence of the pilot signal has to
be detected. £1rfie filddubrddy W el 95&Cind ge@Pld! Pfequency divider
55£, constitutes the so-called "phase~-lock loop (PLL)".
The outpﬁt signal of 38 KHz, which is obtained
from Zthe first frequency.divider 55¢ in the phase-lock

10 loop, 1is fed in phase opposition to each through the
two signal lines 55p and 55q to first and second input
termi:_nals z, and gé of the stereo demodulator 55z.

If the FM radio-frequency signal received by the
FM antenna ANT2 is an.FM stéreo broadcasting signal,

15  there is fed out to the sixth terminal of the second
éemiconductor integrated circuit IC2 the stereo composite
signasl ». in which there is lcontained a pilot signal_having
a frejquency of 19 KHz -ﬁavitgg a preset amplitude.

; On the other hand, in the case where the FM radio-

20 freqtiency signal received by the FM ;ntema ANTZ is an
31 moinaural broadcasting signa]. not the stereo composite
sigm;l ‘but the FM monaural de!;.ected output signal is

supplied to the sixth terminal of the second semiconductor

inteérated circuit 1IC2, The latter FM monaural detected

.



\e eéxistence of the pilot signal.
Mase~det ect or 55h operates as @3synchronous detector.
of the FM stereo broadcast signal, since the 15

second phase detector 55h, which are arranged in the 10 third
I cQuductor integrated circuit 1C3, operate as the detector for detecting
It should be noted that the second

€

During reception
phase of the output

signal of 38 KHz of the first frequency divider 55e in the phase-|ock Ioo@;
is in syowtpeki shgnal hnenhdenger: gontaiss Shenailet 1igual ihavirgstereo

e signal, the phase of the output signal of 19 KHz of the third
frequency firegaencySef! tReRHzeha®ing as prevemniamgs WWdde tdet of the pil ot
signal of 19 KHz in the stereo conposite signal under that condition.

conposi t

During r

second phase

pil ot si

f$ equencyigmal deeceived by the FiMaantieanaeMNT4 disvithe

§P+1vEdohpbie .FM stereo broadcast signal, consequently, the

etector 55h which acts as a synchronous detector detects the

T i B e e B AR

signal applied t
frequency-di vi ded out put signal of 19 KHz, which is_sugﬁgied fromthe

third

seerepth t he

det ect ed out put signal which is proportional to the anplitude |evel of the

pil ot si

10

15

BroadohstingHeighuli og theeM momiuddle Bifd;mummg br oadcast
signal, the existence of thé pilot signal has to be
detected. The third frequency divider 55z and the

second phase detector 55h, which are arranged in the

third semiconductor integrated circuit IC3, operate.as

the detector for detecting the existence of the pilot
signal. It should be noted that the second phase

detector 35h operates as a synchronous_deﬁactor. During
reception of the FM stereo broadcast signai, sihce the

phase! of the output signal of 38 KHz of the first

frequency divider 55e in the phase-lock loop is in

20

syhchronism with that of the pilot signal of 19 KHz in

the s?ereo composite signal, tlie phase of the output

signai of 19 KHz of the third frequency divider 55g likewise
synch;onizes with that of the pilot signal of 19 KHz in

the s;ereo composite signal under that conditiom.

Duriné reception of the FM stereo broadcast signél;
coqgééuently, the second phase detector 554 which acts

as a synchronous detector detects the piiot_signal.of

.



L] ' )
signal, since the random noi se conponent, which is 10 contained in the(ﬁé}
FM-nonaur al det ect ed out put gi gnal applled to the thirteenth termnal, is

appl i ed vt he second phase detector 55h, the average |evel of the output

val t age Qf *t he second phase detector gSh, which is generated at a tenth
termnal ,“is at earth potential. 1% 26 - A capacitor Cl38 is

connected between the tenth termnal and the eleventh ternminal, said

ot AL KOS A SOk LI LR RESked) héﬁéﬂs%&ede?gitei?" 550

s transmtted to the el eventh 20 terntnal actlgg as t nput t erm nal
of the secorkignaleaprhiedrto ke i thirteenthThernis NF‘&#‘

circuit 55k has iits control input term nal connected to the tmelfth
.term nal of with tthe dtequency-edividedi butputt bgnateofhdfeKHzg - 27 -
twelfth termnal is fed with the control voltage at a high |evel, the

out put si gnglyiRlh; t{i pp PledPERsth ac%f"‘thﬁ?dcfi:édhénégk_dtl@'ih@rt %%he

anplification of it second direct rent anplifier

Y
Cop 150"} 0" Sl S EAREn ERGLARE FRTECE, pBh! 408 BprkiEAdY | OOl
sﬁggggezvgff@”‘;‘ﬁ'g{ﬁ signal ‘which 1s ‘proportional fo the smplitude
levelfof the pilot signal of 19 KHz.
‘ During reception of the FM monaural broadcast
signai; since the random noise eomponent, which is

10 conta;ned in the FM monaural detected output signal
appli;d to the thirteenth terminal, is applied tb the
secon? pﬁase detector 35h, the average level of the
outpu& voltage of the second phase detector 55h, which
is'ge;erated at a tenth terminal, is at eazth potentiai.

15 . A.capacitor C,3g 1s commected between the tenth
terminal and the eleventh terminal, said capecitot C138
const;tuting a part of the low-pass filter. As a
_:esult; the lowufrequency.component of the output of the
secon% pﬁase detector 55h is transmitted to the eleventh

20 termi;al acting as the input terminal of the eecond
direc}-current aﬁelifier 55i.

i'fThe stero-monaural switch circuit 55k has its

control input terminal connected to the twelfth terminal'

of the third integrated cireuit. In the case where the
|

TR



' [
[err] through a resistor [err]. 10 The | anp -driver 55j has an
“Jhgut threshold - value which has to be exceeded by the output signal of
tg sﬁi@nd direct-current anplifier 55i in order to energize a | anp 56.
heg€ase where the out put s+ gdAl-of the second direct-current anplifi-er
Is at a level 15 havi ng a val ue which exceeds that threshold, the
| anp .driver 55i turns on the stereo indicator |lanp 56 which is connected
t o- t he nitwed ftdy hamminak oighfed rebtht the| confrol ¥hdteger gitzat i on of the
stereo indicator lanp 56 indicates that the FMtuner is receiving the FM

stereo 2high leweddcatie oWt sighal hef ceher atsrebhtonanraler gi zati on of
the stereo indicator lanp 56 indicates not only that the FMtuner is

recei vi n%‘%}%ﬁ?ﬁ%ﬁﬁ%ﬁ%ﬁ‘ ségga&npﬂf_%gg_ﬁbgbfi thieS Operating . -

under on rtrons. _ re specifically, in
mar ked_ VSRBOFEh SLRRS 1 HERAIY SRRPDEERE Jobe ageOBobPeccPBEEET s appl i od
as the control signal atthe high voltage level to the 5 - twel fth p
t & mi nal imhthegicase wwrether¢ontrel tveltagesabr ther Apw tiewel disce the
out put signal of the stereo-nonaural switch circuit 55k inhibits the
anpl i fi calpplied tdielfecomsll fith ceériinatt thePsetbfd Bdredtre | anp driver
current amplifier 53i operates normallf. The twelfth |
terminal is connected to the fourth change4ovér switch
SWA through a resistor R123. |
10 ' The lamp driver 55] has an input threshold
 value which has to be exceeded by the output signal of
the second éirect-current smplifier 55i in order to
energize a.lamp'56. In the case wheré the output signal
of the second direct-current amplifier 55i is at a level
15 having a value which exceeds that threshold, the lamp
_drive% 551 turns on the stereoc indicator lamé 56 which
is coﬁnected to the ninth terminal through a resistdr_
R124'= The energization of the stefeo indicator lamb 56
indic;teé_that the FM tuner is feceiviﬁg the FM stereo
20 broad¢ast signal. Omn thg contrary, the non-energization
 of the stereo indicator lamp 56 indicates not only that
the FM tuner is receiving the FM monaural broadcast signal

but also that it is operating under one of the two following .

condi#ions.



. Al * .
55j partly turns off the stereo indicator |anp 56, which 10

i's

copnected to the ninth terminal, and partly controls the switch 55t, which
i s connegded between the second output signal |ine 55g of the first
frequencX_ i vider 55e and the second input terminal [err] of the stereo

signal of 38 |
KHz -appearing on the first output signal line 55p of the first frequency

dénodul at®r 55z into its open state. 28 Since the output 15

di ¥ der 55e drives the first and second, i ngut termnal's [e%r]f
Hhes

the stereo dermpdul aMoresspeci s TR/ RSt s

[err], the stereo denodul ation of the stereo denodul ator 20

oper at i onal ch@ngelevetrhawiltaid SW

d f
PeFFRana °

55z i s not

n ishelizsad wrrithe heldeumarked Hgl0gyer

switch [err] is closed on the sié% mar ked AUTO, the voltage at the twelfth

termnal of thie ppRAIGes YYIQUPY G Preha ol Bigsl SouceetV] C2issapppliedd to
t he - 29 - tﬁ%lfth term nal_ of the third seni conduct oF®integrated

ecistor RuRS Chegbarbral Yighdl RO i Q! 7O Tepel  Legas ko enan (he

/
I nt di ate-f : ' I | i-ed .5 fo t firgt Lnal .of th
ecold sem CoMMRoEa T o et e | 2oL bR oo BMIaFPEoLBPISERE:  ( han

a preset value so.that the signal-to-noise ratio is _substantially reduced
or in the cage pher Thusy deingecthe copepuay signal of the stereo-monaural

éwitch circuit 55k inhibits the amplification of the

second direct-current amplifier 55i, the lamp driver

55j partly turns off the stereo indicator lamp 56, which

10 . ié_connected to the hinth Cerminal, and partly controls

the switch 55t which is connected between the second

outpuﬁ signal line 55g of the.firsﬁ freﬁuency divider 55e

b

and tﬁe'second input terminal z, of the stereo

demodﬁlator 55z into its open state. Since the output

45 signal of 38 KHz appearing on-thé first output signal

line SSgnof'the first frequency divider 55¢ drives the

firstiand second input terminals z4 and 32 of the stereo

demodulator 55z in in-phase mode through resistors r, and

Ty the stereo demodulation of thé stereo demodulator

20 55z ié not operational.

On the other hand, in the case where the fourth

changééover'switch SW, is closed on the side marked AUTO,

the véltage at the twelfth terminal of the second

semicénductor integrated circuit IC2 is applied to the



’
S— characteristic centre frequency of the FM 10 detector exceeds a
areget val ue, there appears an output voltage of a high level at the
ek term nal of the second sem conductor integrated circuit |C2. As a
. resul.t,/ the gain of the audio amdifier 54z of the second seni conductor
integrated circuit 1C2 is reducett to 15 substantially zero, and at the_
sane tinme the lLanp driver 55] .of the third sem conductor integrated circuig
| C3 partFVQ%§QHSQQHﬂ34ﬁ;sﬂﬁw%hﬁiFhﬂ%éi%ﬁmiﬁﬂﬁdgﬁtaﬁdiﬁ&FSFﬁt@éntroIs theky
switch 55t, which is connected between the second output signal |ine 55g of
the firseircaiiedd3 Ahroughli thelefouteh achiange-seepndwitpht _Swgrrri nal z2 of
the stereo denodul ator 55z, into its open condition.- On the Gther hand, in

the case paeihrioipH e FdyBtdPIRI U DS OPitRErSifr eRel Bdiseallered 56,
i't nmoves the switch 55t to its closbhsstate. ‘The anti - phase out put

Canal of ' 5 - 30- i A

and 55q ShR SR Qf fhe, I AETRGEEREs - xpitanty, Bterpt? Mt els 37

I nput terninalsfhfrr] and Jery] of the stereo denodulator 55z in phase -
op%osi ti &, iGa% Lewm RE | et seepndnaenicendpctexr lategnghed, are

5 driven in phase opposition by the signal of 38 KHz so that the.
stereo dednmduitt ACSIecume nohqeak teo sost bowersthanhangresetdul ati on.

value so.that the signal-to-noise ratio is substantially
reduced or tn.the case Qhere thg-detuhed frequency from
the S;-chaiacteristic centre frequancy of the M |

10 deteétor exceeds a.preset value, there appears an qutput.
voltage of a high lével.at ;he.twelfth.:erminal of the
second.semicoﬁductof integrated circuit ICZ. As a
result, the gain of the audio amplifier Skz of the second
semiconducﬁor integrated circgit IC2 is reduced to

15 subétantially zero, and at the same.time the 1amp driver
55 of the.third semiconductor integrated circuit IC3
paitly turns out the.stereo.indicator_lamp 56 and partiy
controls.the switch 555, which is cﬁnﬁected between the
second oﬁtpuﬁ signai line 55& of the first frequgncy

20.  divider 55¢ and the second input terminal z2 of the
stere; demodulator 55z, into its open c;ndition.-

" On the other hand, in the case where the lamp

driver 553 turns on the stefeo indi@#tor lémp 56, it

moves the switch 55t to its ploséd state. The anti-

iphase'output signal of 38 KHz at the first and second



A\l

e
The other input terminal [err] of the stereo denodulator 55z is fed with
the stereo conposite signal 10 fromthe pre-anplifier 55a, and the

. first an econd input termnals [err] and [err] ate supplied with the
switching signals of 38 KHz in phase opposition so that the stereo

denodul al™ 55z outputs a |eft-chanmeBOdenbdul ated out put signal and a

. right-channel de#fodul ated out put 15 signal to a first output term nal
55+ and a second output ferminal  55s respectivel A stereo denodul at or
of this swi tQUEPREt f@a% kineso3ap and| bbg qfﬁAﬂéACfﬁ-mS EvemREnvIAST AND
TELEVI SI ON RECEI VERS, on pages 58 to 73, VOLUVE BTR - 14 NUMBER 3. 20
Moreover, thiiwiderobfeicdoivest eheafttisti andi setondFinpuer eerddmald at i on,
whi ch uses the phase-10ck loop, is disclosed in the publication

£l ect r oni cs, ( Noeperof 9 geepegea?aama@gr 585 bl pneddd ogurafiagne

denndulatedﬂﬁgy1 I'rst and secon t put
and 55s of t stereo degodul ator, 55z, a fled by the . f and second
post - anpl i fi %ﬁ’?ﬁ%nﬂ“ ?Ie?%’é eLBRYE % 5¥?§lmﬁzt é%‘it':&‘ /

sevent h and SIXth termnals 5 respectlvel The first and second
post -anpl i f idriveminphase epeogiupponebmtbn ﬁégalallveff@eﬁdlﬁiz( so gt on

respective fourth and fifth termnals of the
the stereo demodulator 55z can achieve its stereo

switching demodulation.
 The other input terminal Z3 of the Ste:ed
demodulator 55z is fed Qith the.stereo éomposite signal
10 from the pre-amplifiér 55a, and the first and second
inpﬁtgterminalé z4 and Z, are supplied with the switching
signa;s of 38 KHz.in phase oppositioﬁ so that the
§tere;'demodu1ator 55z outputs a left-channel demoduiaﬁed
output signal and a right-channel demodulated output
15 signa} to a first output terminal 55r and a second output
terminal 558 respectively. A stereo demodulator §f
£his éwitﬁhing.type is disclosed in IEEE TRANSACTIONS ON
BROADCAST AND TELEVISION RECEIVERS, on pages 38 to 73,

VOLUME BTR - 14 NUMBER 3.
|

20 ? Mbreover, the semicdnductof integrated éirﬁuit
for Fﬁ s;éreo_deﬁodulatioh, which uses the phase-lock
loop, is discloséd'in the pﬁblication Electronics, |
(November 1971) on pages 62 to 66.

The left- and right-channel demodulated signals



: E
grated circuit. The first, fourth and sevéenth terminals are connected

- a network, which conprises 10 resistors [err] and [err] and
acitors [err] and [err], -which enable the gain.of the first
-~ post- lifier 56mto be contr=0l3ide Li.kewi se, the first, fifth and sixth
termnals are connected with a network which conprises resistors [err] and
[err] and capacitors [err] -and 15 [err], which enable the gain of thes
second past thepififrisdr 36h secdrel curtiput | teirmithal s e55x candndbsdenodul at ed
output signal, which is obtained fromthe seventh ternmnal, is transnmtted

to a tergEnghel @ltielr el Idenita Al AR 3 S D! ak & apl BEL€81 BYOEhkeEL k520 and
a lowpass filter 57, whereas the rignht- channel denDdu at ed out put signal,

whi ch |5 bl 2eRShd RGP 2¢ 1k d S S5l ong | 555 PUSBLLLEHR1G, b8 T N0

[err] th cap £o%% a resi s err w-pass filter
58. The tern1na| [efr nd are,. copnect ed t earth - 32 -
through P& & ié:r"ﬂ‘{é]rﬁj "'[eh% {evq’%%kbe%?ﬁlv% §th t?’ﬂ'@&‘?i& terminal of
the third sen1conductor integrated circuit I1C3 i.s supplied with the /
pOsi ti vereepeagé.vcﬂyt.he e fjesthuand jecond pesttamplifidessabilized power
source 5 i supply circuit 550 feeds the stabilized operation voltage to
the intessar add 9% tdile GupPl e ArElR népaeDvat fe@bhel bikhals

on respective fourth and fifth terminals of the

integrated circuit. The first, fourth and seventh

terminals are comnected with a network, which comprises
10 | resistors R125' R126 and R127 and eepatitp:s'ci38 and

C,49» which ensble the gain.of the first post-amplifier

55m to be controlled. Likewise, the first, fifth and

sixth tetminals are comnected with a network which comprises

- resistors R128’ R129 and 3130 and capacitors 0140 and

15 Clhl"whiCh enable the gain of the second post-amplifier

55n to be controlled.

The left-chamnel demodulated output signal, which

is obtained from the seventh terminal, is transmitted to

a terminal T3 through a capacitor 6142, a resistor R131 '
20 and a low-pass filter 57, whereas the right-channel

demodulated output signal, which is obtalned from the

sixth terminal, is transmitted to a terminal T

4 through

a capecitor 6143, a resistor 1&132 and a low-pass filter

58. |The terminals T

3 and T& are conneeted to earth



[ ) .
The oscillation control term nal of the voltage--controlled oscillator 556;f§5/

I s*~connected to the sixteenth 10 terminal of the integrated circuit an
i's conn d to earth through a resistor [err] and the collector-emtter
pat h’ of *a_transistor TRI1. The_AMPELde term nal of the second change-over
swi tch [err] I's connected to earth rough resistors [err] and [err].

Mor eover, the junction point of 15 the resistors [err] and [err] S
cormnect ed t a I 0 of ransr rin

br oadcast, SP%EQ PhgaggggﬁE%bﬁgﬁ@bf&gsghiﬁmt é?v Eyclos on the AM

d th t t t h t 20
err anﬁr[esﬁfﬂ%r@ﬁ%e& 95 the. i 3eeie ”re?e fe e eRtatedy  ne
positive voltage Eerh% in the_ratio of the resistances of the resistors
[err] and [&iFpul 8 supplieds wiith dde posidiive eoltageief okhaRrl

conductive so that the potential at the sixteenth termnal is at a .

relatively voltaga-sbumcbevel.so'Ehat tiHee stiabiickinddd tpowarasoatcéhe third
sem conductor integrated ciF&it 1C3 is preset at a relatively | ow

T T R s g,
el CAPERR! uRRtholS 1A Rk | SOR RIS AN (S SETLeRg0ut
circuit IC3. - |

The oeeillation eqntrol terminal of the voltagee
cont;elled oscillator 55d is coﬁnected to the sixteenth

10 termﬂnal.of the integrated circuit and is connected to
earth through a resistor R135 and the'colleetorfemitter
path_pf a transistor TR1. The AM side terminal'ef the
second change-over switch SW, is connected to earth through

| resieters Ry and R, 5. Moreover, the junetion point of

15 the resistors R3¢ end R137.is connected to the base
elecerode of'the transistor TR1.

During an AM broadcast, since the second change-
over switch SWZ is closed on the AM side, there is
generated at the junction point between the resistors

20 Ry, and R ,, a divided voltage which is determined by
dividing'the positive voltage Vcc.in'the ratio of the
resistances of the resistors R136 and Ri37. The voltage

thus divided renders the transistor TRI conductive so that

the potential at the sixteenth term1nal is at a relatively



ing an FM broadcast, since the second change- over switch [err] is
sed at the FM side, the positive 10 - voltage of the voltage source
rr]“§ fed to the local oscillator 52c in the FMfront end 52 through the
* second-change-over switch [ert]33 =Thus, the operation of the FMfront end
52 is achieved. During an AM broadcast, a fifth change over switch 15

[err] makes contact wth the ter nal % r% e- over smrtgb
[err] nmadew dfiteky | V\nTlPP’Phet‘P%r xipe Ei‘ enPREmie %‘?‘&gﬂ and [err]
are fed with the AM detected output signal which is obtained fromthe

twel fth tsemicondwiteheinitegratedi chnduitodlClnisgpaesetciatcidt |1 Cl. 20
During an FM broadcast, the fifth change-over switch [err] nmakes contact

with the terdeRadly eIéd, ?@ﬂdn&balssathhaba&ae-a%a&r$uﬁﬂﬁglﬁy&ﬂamﬁhfs
contact with the ternrna [err] The termnal [err] is supplied with the

| ef t - chanpel C g h dermnal of the
third né? ‘-ngéa sem%g uc %?H;%Eggrgg%igi ?rb%uﬁsaleg% t he ot her hand,

t t erm nal i's, sup t t - chgpnel nDd | at ed out put s
sidynal fr#ﬂﬁQ£E?54Q %i¥%V£Fn§83mi ﬁﬁnih seni ct TSk ed
circuit 1C3. 5 A fourth senrconductor |ntegrated circuit IC4

shown in dpexatioB ¢£ theephasedlochr loopednathe dhind tsemiconductor
vol tage-controll ed attenuator, which is used as a

integrated circuit IC3 is stopped during an AM broadcast._
During an FM broadcast, since the second change-'

over_switch SW2 is closed at the FM side, the positive

10 voltage of the voltage source Vcc is fed to the local .
osciﬁlator 52c in the FM front end 52 through the second

change-over switch SW Thus, the opefation of the FM

2.
front end 52 is achieved.
During an AM broadcaé;, a fifth change-over switch
15 SW.makes contact with the terminal Tys and a sixth

change~over switch SW, makes contact with the terminal T2‘

and TZ are fed with the AM detected output

17
signal which is obtained from the twelfth terminal of

The terminals T

the f}rst semiconductor.iﬁtegrated cifcuit IC1,

20 : , é During an FM broadcast, the fifth change-over switch
SWS makes contact with the terminal T3, and the sixth
changg-over switch SW, makes contact with the terminal T,

The terminal T, is supplied with the left-channel demodulated

output signal from the seventh terminal of the third



. .
variable gain circuit. This integrated circuit is disclosed in detail in
British Patent Application No. 10 80. 17243 published under Serial No.
The fourth _sem condyctor integrated circuit IC4 has first, sixth, tenth,

ei ght h, ’t@teeﬁth and third termng) s which respectively act as a first
signal inpdt termnal, a second sT |*input termnal, a first signal 15
output termnal, -a second signal output termnal, a first control input
terrinal and a second contyol input.term : The signal tr LSSion
fromthe fi Fﬁm’zﬁ‘lj@n‘c"r‘?ﬁ ateghared ?{')r?ﬂgk:f Fe3e si %aﬁ%u&?ﬁ?%ﬁ%‘ﬁal
can -be controlled by the control voltage which is applied 20 to the
first contrdihe amminekialis suppbipdewithetbpgrightrshamnedi on from the
second signal input termnal to the second signal output term nal can be
control | ed hjeniddukated dowtpht osignal afeomReher sixghnaerind nialgwfe the t he

fourth sem conduct or - 35 - integrated circuit 1C4 includes a first
oper ati onal @ypbd fidhi ESRaudtbk’ Fhrbg¥akeanElbepilkC 3, 59b, a first
transi stor network %c, a 1éecond ope?a?i gnal arer"i fier 59d, a third

operaona el of €36k SSREOmIRYEhy > tarnsrabell LY A1 0
frieh Ope“ﬂ;ﬁgﬁg ﬁﬂp}iéﬁﬁé ggiis a éemiconductor integrated circuit
for a.v°ltage-controlled Attenuator, which is.used as a
vﬁriabI; gain circuit. This integrated circﬁit is
disclosed in detail in British Patent Application No.
10 80.17243 published under Serial No. . ' .

‘ i The fourth semiconductor integréted circuit IC4
has first, sixth, tenth, eighth, thirteenth and third
terﬁinals'which_respectively act as a first signal input
termiﬁal, a second signal input terminal, a first signal

15 output terminal, a seéond signal output terminal, a
first control input terminal and a second control input
termiﬁal. The Signal'traﬁSmissioﬁ from the first
signai input terminal to the first signal output terminal
can ‘be controlled by the control voitage which is applied
20 to thé first control inpututerminal. Likewise, the signal
tr#nsﬁisSion from the second signal input terminal to the
. second signal output terminal can be controlled by the

'second control voltage.

Referring now to Figure 6, the fourth semiconductor



Thy, first operational anpllfler 59a has its inverting input term nal (-)

-agb non-inverting input termnal 10 (+) connected to the first and
second=ferm nals, respectively. The second terminal is connected to earth

~ exter ly of the integrated cir giil. The output signal of the first

operational anplifier 59a is applied to the first transistor network 59c

t hrough 15 | evel shift elenents 591 and .592 of the first level shift.”™

circuit iﬁhe'E&tdaremrddiﬂuacﬁcmnémﬁeeékaSEﬁrsenB eeatibRM1t ransistors
[err] and [err] and PNP transistors [err] and [err The transistors [err]

and [err i%@lggﬁfoliefﬁp#ejf%;é:*;orS?fgocggg{ﬁg |n cgl % with the

I nverting |nput ter al operati ona 9a. The
tran5|stors al have t collector glectrod S C nnechig in comon with
the inve& - hehvwR °9 3 S¢¢RAC LBRTALHRNS A8m fier 59d.
The base electrodes -36- of the transistors [err] and [err] are

connect ed%o thdhiasbraperational, emplifiencifgsecacsecondddevel the
transistors [err] and [err] are connected to the thirteenth termnal. The

15500 SBAAE Wlouty 338 re Spus thamPLaver savsoroEd L
-and [errlediiy Qi ¥ dHAL Lahfi ¥ e P 56K kA §OETERS SbEQQkEonal
" amplifier 59i.
The first operational aﬁplifier 3%a has its
inverting input terminal (-) and non-inverting input terminal
10 (+) conﬁected to the first and second terminals,
respectively. The secend terminal is connected to earth
externally of the integrated gircuit.
The output signal of the first operational amplifier
592 is applied to the first transistor network 59c¢ through
15 level shift elements 591 and 592 of the first level shift
circuit 59b.
The first transistor network 59¢ comfrises NPN
transistors Q1 and Q3 and PNP transistors Q2 and Qa@
The transistors Ql and Q2 have their collector electrodes
20 conmnected in common with the inverting input terﬁinal (-)
of the_first operational amplifier 59a. The tramsistors
.Q3 ana Q4 have their collector electrodes connected in

common with the inverting input terminal (-) of the

second operational amplifier 59d. The base electrodes



————a e =

The'non-inverting i nput termnal (+) and the output. term nal of the secon
operational anplifier 59d are 10 connected with a second term nal and
the tenth termnal, respectively. The third operational anplifier 59e has /
its inverThng |nput termnal (-) and non-inverting input termmnal (+) -
connected WM th the sixth and seconds3gewm nals, 15 respectively. The
out:put of the third operational anplifier 59e is connected to the second

t rehsi stor network 59g through | evel shift elenments 593 and 594 of the
second | evelofhthé transistb®s. Q handeQ?ndrler sonnecdked diovdihie smeandpri ses

NPN 20 transi'stors [err] an [err]” and PNP transistors [err] and
[err]. The tEQP«ﬁiﬁLPrSwi\ﬂ&l: 8hd bakel eleaeodey roﬁ?(ﬂﬂ@tﬁﬁnﬁﬂﬁmdes
connected in comon With the inverting input termnal (- of the third
operational anpli r 59 h ang $har “ﬁﬁp gpve their

col | ector elgtt?ﬂ S 9n£e§5%ﬁec?e§ %n%@gﬁﬁg# t |nvert|ng i nput
termnal (-) of the fourth oper at i onal |f| base el ectrodes
of the transistors [&Re]38RANCE.PPRTALLO Eﬁn 1"t h@&&%gﬁf%r mnal,
whi | st the base el ectrodes of the § transistors J[err] and [err] are

conne$t ed t oihverthngdinputi termifiad (-t lccomechadrio thelcomeonedi , which
IS not used in the present enbodi-nent, is arranged inside
collector electrodes of the transistors Q3 and Q4 an§
to the ninth terminal.of the integrated circuit.
The ﬂon-invertiﬁg iﬁput terminal (+) and the output
terminal of the second operatignal amplifier 59d are
10 comnected with a second terminél and.thé'tenth terminal,
respectively.
| The third operational émplifier'59g has its
inverting input terminal (-) and non-inverting input
termi;al (+) connected with the sixth and second terminals,
15 respe;tively. .The outpﬁt-of-the third operational
amplifier 59 is connected to the second transistor
network 59g through lével'éhift elements 593 and 59% of
the second level shift circuit 59f.
The second transistor network 59g comprises NPN
20 transis;ors-qs and Q7'and PNP transistors Q6 and Q8.
The'téanéistors Qsiand Q, have their collector electrodes
connééted in common with the inverting input terminal (-)

.of the third dperaﬁional amplifier 59e¢. The

_tranéiStors Q, and Qg have.bheir collector electrodes



h@ integrated circuit and has its inverting input termnal (-),
g&? I nverting input termnal (+) and output 10 term nal connected with
Lt termnal, the second termnal and a fifth termnal, respectively.

Qu'side/the integrated circuit, the first and sixth termnals are connected
with the fifth change-over switch rt] and the sixth change-over swtch -
[err], 15 respectively, through reiistors [err] and [err]. Al so thet

thirteenth and.third te naI e C a ied with =
control V8 PP&&& |j1n] "'IS‘T \a/{h?/ f&%ﬁéf& ?n ﬁ‘@gg?ivggbol t age
[err] are supplied to the five operational I|f|ers 59a, 20 59d, 59e,
59h and letgﬁ ﬁﬁﬁiﬂﬂﬁkuﬂﬂELin%ﬁnggbn1narbe Pasgectively. A

resistor [err] and a capaC|tor [err] are connected in parallel between
t he nint eleetrodeish dferthenairansistots aQ éemdtqz arer tonndcgedapacither
[err] are connected - 38 - in parallef betweén the seventh term nal and

eighth tg %ezﬁiﬁw e'\&liﬁ@"&ﬁ@n@?sé"@léé@f@&éﬁdofythae fol I owi ng

equatlons hoI for a r’st I nput signal current 5 [err] which flows
rough the fi.rst ter naI second in al,.cu whi ch
{ Bows t hEGaRLaRens s, i Fin e orpes beds BA¢ tof JRhRRH, FBEREned ) Ui ch
fl ows through:
The fifth operational amplifier 591, which is

not used in ;he present embodiment, is arranged inside
the iptegrated circuit and has ite inverting input terminal
(-), non-inverting input terminal (+) and ocutput

10 terﬁinel connected with a fourth terminal, the second
termiﬁal and a fifth terminél, respectively.

Outside the integrated circuit, the first and
sixth terminals are comnected with the fifth change;over
,switcn SW and the sixth changeeover ewi:ch SWe »

15 respeetively, through re§istors.R138 and R139. Also
the thirteenth and third.terminals are connected in
commo; and supplied with a control voltage Vc.

A positive v_oltagejl_-V'cc and a negative voltage
'Vcc are supplied ﬁo the five Operationa;:aﬁplifiers 39s,

20 59d, 3%, 5Q§ and 591 through the eleventh and.twelfth
termiﬁals; respectively.

A resistor R141 and a capacitor-claa are
conneeted in_parallel between the ninth and tenth terminals,

whilst a resistor R and & capacitor C,, s are connected

142



e _ . ]
the ninth termnal, a second output signal current [err] which flows

t hrough the seventh termnal, the absolute 10 val ue [err] of the
cont rol vﬁ&@age [err] at the thirteenth and third termnals, a first input
si gnal voL4pge vin at one end of the resistor [err], a second i nput si gnal
voltage [err] at one end of the resiggtar [err], a flrst out put si gnal
vokiage [err] at the tenth ternminal, and a 15 second out put signal

volYage [er h_t - lLerr [.E As Wil |
be apparent £+oﬂ??ﬂ%i§go§ég8%§8r?%Fygﬁ&epkg'F%F§?§§hﬁﬁg%% ﬁ&ﬁgé?put si gha
vol tages [err] and err] at the tenth and eighth term nals exponentially
decrease wit eBAiRAtBease in the absol ute val ue [err] of 5 the contro
voltage [err]. The first output signal voltage [err] is transmtted to the
i nput terminal of a Suchtrpbetioashipsi as Gret lexprgssed dye thent rol
capacitor [err], a variable resistor.[err] and a sound vol ume adjusting 10

vari abl e resfs1D6wiRg! bq uatéoﬁgr ﬁblapqelfera st it gl Cwrgewe! of

the stereo systemis drlven by the anhplified output "signal of the first
pomersanpllfigg $Rich flows through the first terminal, a second input

signal current i', which flows through the sixth terminal,

in
a first output signal current iout which flows through
the ninth terminal, a second output sighal'current i'out
which flows through the seventh terminal, the absolute
10 value |V_| of the control voltage V_ at the thirteenth
and tpird terminals, a firsﬁ input signal voltage vin.
at oné end of_the'resistor R138’ a second input signal
voltage v'in at one end of the resistor R139, a first

output signal voltage v at the tenth terminal; and a

out

15 second output signal voltage v'out at, the eighth
terminal:
_ (- Wweld) - o _ o - . 1) ;
i. “out lln exp kT (1)
- g_(-“——l!gu ————— 2
1‘out *in ©XP kT (2);
— ' = ] - - - ;
Vin = Rysgoisjne Viin = Ri3g't i (3)
and '
Vout * R141'iout_' Viout = Ri42°1 out -(4).



acft [err], a variable resistor [err] and a sound vol ume adj usting
vari ab resistor [err], A secomghy speaker 63 for the right hand channel
of the stereo systemis driven by the anplified output signal of the second
power- anplifier 20 62. As shown in Figures 2A and 2B, the tuning netet:; '
TMis connected t@ast kdllobe Appdder ifyus the rabowe (dRsotipoiengr ati onal
anplifier 64 which acts as a vol tage conparator. The inverting-input
term nal e 4 - | SMbd 1 ¢ IS s lied with a
refer enceeegl ?%Sge[ gPﬁ .seégrﬂdn%?)ﬁ{c!’gire g)ia%%ner adtlzaé%]elgﬁmbrgﬁge vol t age
[err], a resistor rr]l. _and a _zener .di,ode ZD arge connected.in. series
bet ween tﬁeqnesFFi&gev ﬂﬂii%ﬁﬁﬁ?hcker%lﬂ?f% e%ﬂﬁnﬁﬁgiﬁfly A variabl e
resistor [err] is connected in parallel with the both ends of the zener
di ode ZD decrhaset wdtheiaty dmsxease dge the rgbselute wvaluenk¥ flrofh the tap
of the variable resistor [err]. The output term nal of the operati onal

anplifierth cont®éli ¥od t'ed to a control input termnal 69 of a
sevent h change-over switch [er§. When the control input terminal 69 is

supplied with a veheagq Al Giftplitbignal voltage v, 1is

;I. W se,. the second output signal voltage [err] is.transmtted to the
fpuyt :f;Tﬁ nal of a second power 15 anplifier 62 through a tone control
0

s

transmitted to the input terminal of a first power
ampli_fier 60 through a tone control capacitor C1&6 y 8
variaile resistor R,, ; and a sound volume adjusting
10 variable resistor R145' A first speaker Gi for the
left hand channel of the stereo system is driven by the
amplified output signal of the first power amplifier 60.
' Likewise, the second output signal voltage v'out
is transmitted to the input terminal of a second power
15 ampli%ier 62 through a tone contfol capacitot 0147, a
varia?le resistor R144 and a soupd volume adjusting
varia}le rgsisﬁor R146’ A second speaker 63 for the
right?hgnd channei of the stereo system is driven by the
amplified output signal of the second power amplifier
20 62, . |
As shown in Figures 2A and ZB,.the tuning meter
™ iszconnected to the non-inverting input terminal (+)

of an operational amplifier 64 which acts as a voltage

comparator. The inverting-input terminal (-) of the



i's applred toa first input termnal 15 70, to an output termnal 72.
On the othgr hand, when the control input terninal 69 is supplied with a
vol t age a?:}he IOM/IeveI t he seventh change-over switch [err] transmits
only the voltage,.which is applled- t#Qa~second input termnal 71, to the
output term nal 72 The. sevent h change-over sw tch [err]
conprlses a first swtgch un 5 a secon h.unit 66. .These first
and second XPEEAtiena LLGgBB gg %EOHEPPi&FQGWg}haaCWE§e§ﬁ5Fﬁb swi t ch.
The first switch unit 65 conprises an N channel MOSFET 65a and a - 41 -
P channel NGBEEHE@Sbvnéﬁe solmcerdexi hopgeheratenwthils aefexenesct ed in
parallel, and a first verter 65c which is connected between .the gate

el ect r odes Ofol8ge \Wp MISFETe698taRIROPD. andlikeenes: diltkies @Dk tch
unit 5 66 conpriBBE  an N channel FET 66a and a P channel MOSFET

oer o Z‘ééﬁ?‘g‘%ﬁé@ 52@%%%5?58“@5?%%?%‘2”3’%%@ e‘“eerc't"?’aif%l ‘f‘#}“? second
MOSF 66 66 10 70
seve ?\ cﬁaﬁg&@vé‘r‘dsm% [er VF§IE§|]rﬁeEP«§J-rSt 8 %r?t]_glgmﬂ?ﬁa"tcﬁmﬁo‘?ﬁﬁt 67a of

a noi se detector 67-for detecting the noise in a
in parallel with the both ends of the zener diode ZD

. 3
| evel the seventh change-over sw tch [err] transmts only a voltage, mhrc(}%é}

so that the reference voltage VREF

the tap of the variable reeistdr thé.

can be obtained from

The output terminal of the operational amplifier
10 64 is connected to a control input terminal 69 of a
seventh change-over switch SW7. When the control input
terminal 69 is supplied with a voltage at the high
level;_the seventh change~over switch SW7 transmits 6n1y
a voltage, which is applied to a.first input terminal
15 ' 70, to an output terminal 72;. On the other hand; when
the control input terminal 69 is'supplied with a voltage
‘at the low 1eve1, the seventh change-over switch SW7 |
transmits only the voltage, which 1s applled to a second
input_termihal 71, to the output terminal 72. The
20 seven;h change-QVer switch SW, comprises a first switch
ﬁnit 65 and a seeond switch unit 66.
‘These first and second switch units.65 and 66
are conStituted'by a CMOS analog sﬁitch. The first |

switch unit 65 comprises an N channel MOSFET 65a and a °

)

. ._____]'__.....



. d field 68. The second input termnal 71 of the -seventh change-ov%r
xw 1ch [err] is supplied with the X5 positive voltage [err] so as to
ayrysout a forced attenuation. A first m crophone 67b and-a second

m crophone 67c of the noise de gctor 67 are arranged in-the sound field 68

extending in the passenger cbn% rtment of the - 20 mad vehi cl e. The

surroundi ng. noi ses such as the engi ne noise fromthe engine conpartnent’ﬁf _
the rod channek MOSFEE ¢5hd hbessouscesdzaiss paths eff shich e transnitted
to the sound field 68 or the passenger conpartnent of the vehicle. These

SUr r oungrd G orneeted i bparallel42andelaatively invegaeeth@bies. The noi se

detector 67 further conprises a first pre- anpllfler 67d, a second

D, TR TequfeLLid! bAPGEAL PO AN Wit Bifes DE AN GPOT ALl Onal

anplifier i rst envelope etector h, a second envel ope

det ect |rst grat Cl, I C Ui 7, co i,ntegration circuit
67k an&gﬁ‘g{lﬂa@ 79nd g%ﬁe ad B’i‘? coh'BF °H£s§fr}3:r°§" - R150 and

Ran inverting anpllfler 73 and a level shift circuit 74. 10 ; The
Dut put &6 pemprisescani Nschanoed MOSEESp6aendha Fughannglgnal of the' -

second ni crophone 67c are transmitted through the first and second
pre- amMOSFET s66b, the source-drain paths of which are commected

in pérallel and a second inverter 66c which is .
coﬁﬁeeted-between the géte electrodes of the two
MOSFETs. 66a and 66b. | - -
10 The first input terminal 70 of the seventh—
_ehange-over switch sW, is connected to an output terminal  —
67a of a noise detector 67 for detecting the noise in a
soun{ field 68, The second imput terﬁinal 71 of the
seventh change-over switch SW, is supplied with the
15 . positive voltage.Véciso as to carry out a forced
attenuation. - |
A first microphone 6Z§.éhd—a second microphone -
67¢ ef the noise detector 67.are arraﬁged in-the sound
fielq 68'ektending in the passenger coﬁpgrtment_of'the-—
20 wad %vehicle. The s.t_xfrounding noises such as the engipe
noise from the engine compartment of the road vehicle
or the road noises outside of the vehicle are ;ransmitted =

to the sound field 68 or the passenger compartment of-

the vehicle. These surrounding noises exhibit -



' ' \
67d" and 67e, respectively to the non-inverting input termnal (+) of thg;;g;;y
first operational anplifier 67f and 15 the non-inverting input term nat—
(¥) of the second operational anplifier 67.& The output signal of the.

first dgﬁiptional anplifier 67f ang the output signal of the second

oper ati | anplifier 679 are tFafténitted to the adder 20 67z through

the first envel ope detector 67h and the first integration circuit 67 and

t Aough t he envel ope o r 67i and the second integration circuit
67k, respec’ielsfv%cﬁ/we%ef%ﬁ@%r‘g@%é&&g'i n the formof an anal og adder - 43
- conprising resistors [err] and [err], _an inverting anplifier 73 and a
level shift circuitThe nqhge dekector 8dpfnrshernsopprises: & AiFdt 67a with
t he out put conponent which is the summati on of the output of the 5

first mcrgnievanilibf bexl 67d, oat patond pire-ampdddieircbdehome st Accor di ng
to the preferred enbodi ment the audio anplified signal of the first power

anplifier %&ﬁaﬁ%&ﬁ%&ﬁl%ﬁfeif‘&?f“QQsEEBHH bPE@a’ﬁ'or{ED aiai‘pltifﬁéfrst 10

operational ‘anpl.ifier 67f, ereas The audi o anpl'ified signal of the second

powey ampl idy gl 82%15s8PRhiEfobe BREeLBYE 67RY R Thdlidpd OF the
detecfor 67i, a first integration circuit 67j, a second |
integration'circuit 67k and_ah adder 67z. .The‘adder-
67z comprises resistors Rihg’ RlSO and R151, an inverting
amplifier 73 and a level shift circuit 74.

10 . ?-'The outpﬁt signal of the first microphone 67b and
the o@tput signal of-the second microphone 67¢c are
trans&iﬁted through the fi:st and second ﬁre-amplifiers
67d aﬁd 67¢, respectively; to the non-inverting input
terminal (+) of the first_operationallamplifier 622 and

15 the ngn-ihverting input terminal (+) of the second
operaéidnal amplifier BZg.

| The output signal of the first operation#l
ampli%ier 67f and the oﬁtput signal of the.second
: operaéional amplifier 67g are transdiﬁﬁed toﬂthe'adder'

20 GZg-thfdugh the first enmvelope détgctor'BZg and the
first:integration circuit 67§ and through the second
envelépe detector 671 and the second integration

circuit 67k, respectively.

The adder 67z is in the;form of an analog'adder



Appl)i f,ers 67f and 67g offset the 15 audio anplified signal, which is
cRMYad n in the output signal of the first pre-anplifier 67d, and the

T awdi o lified signal, whichis §ogtained in the output signal of the
second pre-anplifier 67e, in ress nse to the audio anplified signals which
are applied to their respective 20 inverting input termnals (-). T
Thus, neieomPristngusesistgnsl Rgz_gt;hglfs'br ands Raayar 1 imrentingudi o signal™
of the second speaker 63 are substfantially transnmitted to the output '
term nal &mplbfiehe7Boand delecvedr shifthelirdhd sy oundify dddeée conponent

. : . . B &
_oieratlonal anplifier 67g. As a result, the first.and second'operational

in the sound field 68 or the - 44 - passenger conpartnent are
transm t t@ep, t udhEi @Yt PHE bEERLRAeSEEnadl® | Fishi are expressed
by the folrbmin%aequation holghfor a ngfée g%ii%?%%n Sl gha vol t age

[err] at 0 t rqipal of the first i ratiqQn circuit, 67, a noise
det ect i oné‘gf%ﬁét?goﬂigﬁg?gr Fﬁeaﬁ}‘{nﬂ@t&&f‘pe&t 3&%%&%‘? Qﬁeﬂ}ﬁecond

integration circuit 67k, and a voltage v73 at the output termnal of the,
i verti ngf Bt imierophonerRpd pnd; fhey guputopf ddisstaaenndf the resistors

[err] and [err] are preset equal to one another, the
microphone 67c.

! According to the preferred embodiment,. the audio
ampli?ied signal of the first power amplifier 60 is
appiiéd to the inverting input terminal (-) of the first

10 oper;tibnal'amplifie: 67f£, whereas_the audio amplified
signal of the second power amplifietr 62 is applied to
the iﬁverting input terminal (;) of the secénd

: operafional amplifier 67g. As a result, the first and

se¢0n§ operational amplifiers 67§ and 67g offset the

15 andio-amplified signal, whiéh_is contained in the output
signa; of the first ére-amplifier 67d, and the audio
ampli?ied signal, which is-containgd iﬁ.the output signal
of thf secon& pre-amplifier 625, in response to the audio
ampli%ied signals which are apélied to their.respective

20 inverping input terminals (-). Thus, neither the aﬁdio
signai of the first speaker 61 nor the audio signal of
the second speaker 63 are substantially transmitted to

the output terminal 67a of the noise detector 67, but the

surrounding noise component in the sound field 68 or the

e N



s
voltage [err] is given by the follow ng equation: [ERR] .15 As(gggzb
result, the relationship between the output voltage [err] of the inverting

anp|lflﬁha73 and the surrounding noise level [err] of the sound field 68 ori
t.he passerger conpartnent s as |Ilﬂstrated in Figure 7. The out put

vol t age Térr] in the case where Th# sOrroundi ng 20 noi se level [err]

of - the sound field 68 is lowis substantially at zero, whereas the output

vOrt age Terg, g&hgégt,egxgsgg’#@n £o P SEanshiifeRY UMl | PV L

feeds the outg% f gzg 67a with an output voltage [err] which has its
| evel shiftE® ina p et potential fromthe output 5 vol tage [err],
but the mninum potential of the output voltage [err] is limted to zero.
The rel ationship beSqunrehetéonphipsoB@agae[Gmmpnussﬂdabxanhesh|ft

circuit 74 and the surrounding noise level [err] of the sound field 68 is

l'i kewi se il foEloéwifif efubtiivhehéldl®or a noise déﬂatﬁidﬁﬂsi nge- over
swtch [err] connected to the tuning neter TMis closed at the AM side

dur 190, he b4 pLggdgast el eREOGUERLEN At baClude Shedle Fkgéégf@eﬁgg

the FM broadcast™repgjoduction uni'ng ne
with either {hat:copponent of the 15 AM br ogdcast received signal,
which is de%&ﬁgg%p n BhBoise detection signal voltage Vi at the

output terminal of the second integration circuit 67k,
and a:voltége Va3 at ;he-butput terminal of the

inverting amplifier 73: -

- - - - 5).
o=~ v.] o
10 V13, ‘Rigg ®  Rysg J

? If the vélues of resistance of the resistors-
3149’iR150 and R151 are.preéet equal to one another, the

voltage Va3 is given by the following equation:

15 i As a result, the relationship between the output

voltage Vi of the inverting amplifier 73 and the

L
passeéger compartment is as illustrated in Figure.7. The

surroﬁnding-noise level N. of the sound field 68 or the

putpué voltage Vi3 in the case where the surrounding
20 noise level N, of the sound field 68 is low is substantially

at zero, whereas the output voltage v.

23 in the c?.se where



N\ of the AM detected output signal, or that conponent of the FN-
1dJcast received signal, which is dependent upon the |evel of the FM
nediyat e- f r equency si gnal . In the case where the AM or FM broadcast
“sivgfal - under the preferred*Zondition is being received, the tuning.
meter TMis supplied wwth the tuning nmeter drive voltage which is - -
proportional to-the |evel of the received signal. Under this preferred e
condi ti onthenhsurgeunging soise deveal thgels highaisi ghea hegetivean the fad

reference -46- vol tage [err] which i'S applied in advance to the
i nvertingpotpnitiadr bevell.(-) THe tlhargbestl fOrel redDti 74 efebdsWhhah acts as
a vol tage conparator. Under this condition, the output voltage at the

out put teprBak 2k A P"?{rp‘L ' 64, ' i onnect ed
with the égﬁ?r ol Qi rf%‘lt}?a?gr n@ngﬁ% %} %‘ﬁt seveﬁ’%gé%aﬁ%%gghs%ch SWr.,
Is at theghigh:| eyel t the seventh change-over switch SWhas its
first sw t&h Eﬁy\%?h?%rtﬁgtb 4 adrﬁf‘?st%nt s%‘?:'iﬁﬁlggagvxf’t'%‘ﬂ E%Ft OBEPHEr ned of f.
As _a result, the output 10 voltage [err] at_the output term nal 67a of
t ha noiseV83F68?oV7 4 but dhe minighm potenplal tef nthal oukput the seventh
change-over swtch [err] to the third and thirteenth termnals of the
fourth sevbd.ua;gacklgz sl Qderiited g Czédo) C4.The relationship

betweén the Qﬁtput voltage Vs 6f'the_1evel shift circuit

74 an,d the surrounding noise level N, of the sound field

L
68 is! likewise illustrated in Figure 7.

10 . The first change-over switch SW, connected to

1
thé t;ning meter T is closed at the AM side during the
AM.b:§adcast reproductioﬁ and is closed at the.FM side
durin; thg FM broadcast reproductioﬁ. A# a result, the
tunin? meter TM.is.fed with either that component of the

15 AM br;gdcast :ece;ved signal, which is dependent upon the
leveléof the AM detected dutput signal, or that component

of th% FM broadcast received Qignal, which is
depenaent-upon the level of the FM intermediate-frequency
signa;{ In the case where.the AM or FM broadcast signal

20 undergthe'prefe:red condition is being reéeived; the tuning
meter%TM.is supplied with the tuning meter drive voltage
which;is proportional to the level of the received signal.

| Under this.preferred_condition, the tuning meter
drive%voltagg is at a higher le§g1 tﬁan the reference
i
i



e - :

15 Under this preferred condition, in the case where the £
surroundi ng noise level [err] of the sound field or the passenger roomi
hi gh, thegjftputjvoltage [err] of the noise detector 67, which is fed to

%

the thitd ayd thirteenth termn- als of the fourth semiconductor integrated
circuit. | s 20 subst anti akFl #6at~ zero so that the signal attenuation
duti pg the signal; transnlsS|on fromthe first termnal to the tenth

term nal and duriing the sign trans SS|on frgmthe sixth termnal, to the
ei ghth ter nivieditage IYW@C 13 seplied iR ed¥apgectend §R¥e§ﬁﬁFﬁhnding
noi se | evel - 47 - lerr] of the sound field 68 is high, the first and
second speakimputs itermi®gl af€) dofvehebypenatiodad amplified &4t pdlicsh gnal

at the high level. Under these conditions, when the surrounding 5

noi se | evel J&¥gladfa tméﬂg@dcémﬁbﬁlaééror t URdB2S tRAgCeotdTRAENt S
| owered, the output voltage [err] 1s raised to the high level so that the

fothe ?Eh?#*?%rﬁ#%“;"é’él%%f. -ae1 Fhe DORRIE, PRl ot e’ benafitit
Surt cundi ng SRRLEEL 6% o RiVB1 T A5 cERRBS BRI vas dgch’éiép&%si omED: by
second speakers 61 and 63 are driven by the audio anplified output signal
at the | ow |exhinal 69 of the seventh change-over switch SW7, is at
the high level so that the seventh change-over switch
SW7 h;s its first switch unit 65 turned on and its second
switch unit 66 tﬁrned_off. As a tesult, the oﬁtput
10 _voltage V4, at the output terminal 67a of the noise
detector 67 is fed through the output terminal 72 of the
eeventh change-ever switch SW7 to the third aed thirteenth
-termi?als of the fourth semicoﬁductor integrated circuit
Ich. | |
15  Under this preferred condition, in the case where
the sérrounding noise level N, of the sound field or the
passe;ger room is high,'the'output.voltage Vas of the noise
-detee;or 67, which is fed to the third and thirteenth termin-
als o% the fourth semiconductor integrated circuit IC4, is
20 .subst;ntially_at zero so that the signal attenuation
durin% the signal transmission from the first terminal to
the tenth terminal and during the signal transmission from

the sixth terminal to the eighth termlnal is very low.

- As a result, in the case where the surrounding noise level

i



' .
On the contrary, in the case where the road vehicle is

\Ze-l,vl ing in a tunnel, neither the AMradi o- frequency -signal nor the FM
adi/0-

requency signal are received by the AM and FM antennae [err] and
err] -~ As a result, the tuning geter TMis fed with a | ow voltage 20
whi ch is the .noi se conmponent. During the period when the road vehicle is
Wi thin the tunnel, the only signal which appears in the AM detected out pu,t’

signal, jhigh tReORb@haetib1aMel"q ot Wl tid "Bt Und Needdhdt

sem con Ubtg? Fﬁteegég.ngdéé%r cuit gﬁd% c’h’%s ﬂf’é 43&3 fed to&t he term nal
T of the fifih chapgeover. .switch J.err] .and,to the term rr]- of the
sixth chiP§ -85§rggv\ﬁ1§hr6?eraﬂe, EJ&W{; bﬁ'oicg'{-? ﬂfﬁtﬂ]éﬂ??fﬁ%j&é&eover, t he
audi o nmuting operation is carried out at the second sem conductor 5

i nt egr at eutpukcaignpt2 aby thee high deivedi. the audio nute control anplifier.
54n so that only the noi se conponent appears at the sixth termnal.  The
noi se conponent Uhdele thieseh cotidiitiang when st rsusesmsdialgct or
integrated circuit IC2 is transmtted to the second term nal of the 10
tgird sey dygl,8h NNt 8% FRd Ghifhiifi d1B 68 [ T nent
t?ansm’ f‘tqlég-gtg;o!tghgisgéo% {:%e(rams?é :ioiteis %t coo-rl\?a‘?}\élgaégssu g?%ntial pi | ot

sional corponcileat 19 el W RARPUHALYe %2, oLt he third

_raiseﬂ to the high level so that the signal attenuation

/

dur:’_.n%g the signal transmission from the first terminal to
the tenth terminal and during the signal transmission

10 from lt:he sixth terminal to the eighth termiﬁal is increased.
As ; ires_ul.t, when the surrounding noise level NL of the
_sound% field 68 is lowered, the first and sécond speakers
61 and 63 are driven by the audio amplified output
signai-at the low level.

15 On the contrary, in the .c_ase where the foad
vehicgle is travelling in a tunné.l, neither the AM radio-
frequency signal nor the FM radio—frequéncy signal are
receiyed by the AM and FM antennae ANT

and ANT As

1 2°
a -:estza.lt, ‘the tuning meter TM is fed with a low vol_tagg
20 which is the noise component.
During the péri.od when the road vehicle is within
the tiimnel y the only signa.l which appears iti the AM detected |
output signal, which is obtained from the twelfth terminal
, .

of the first semiconductor integrated circuit and which is

!
|
|

et



15 ® fhtegrated circuit IC3 does not carry out the stereo sw tching
“denodul ation but transmts that noi se conponent of the second term nal

- which i nplified by the pre- anplifier 55a, to the first and second
post - anmpl } fi ers. 55m-and 55n. éﬁresult t he noi se conponent, which is
- 20 furt her anplified by the post-anplifiers, appears at the seventh and

-sixth termnals of the integrated circuit IC3 so that it appears at the

term nal [ ¢d f e ddddh e opocse Vet f*arfen Lﬁégkeaﬁéegt sligcher i na

[err] of the Si ange-'over i ¢ and sixth
change- over W tiches [ r] and, S ct| osed on eith he AM
or FM si de.SWg |#%itither %e‘?ee’é?ir# f@e° of %nﬁhﬁngg P?’Sﬁsﬁi"’g'tt&

the -first and sixth termnals of the fourth 5 sem conduct or

i nt egr at ed SNy cuis th@ noisé compmementi s cMdodeoven, the suddot mutiamgge- over
switch [err] "has its first switch unit 65 maintained in-the conductive

state and idpere@ait 9V d£Fried lo®f &Ri théi 88€ohd bbmiBeAducedRucCtive
state, an undesi.rable audible feel i’ng results, 10 ~as foll ows. : /

5203 1021 e ot SELFARIREY weED Eonegiog £l GOAT o o
oy ey oot gL FEeE BRS"S0" endl Sl cha RoTsk' Soupodll™® 11"
appears at the sixth terminal. The noise'component at
the sixth termlnal of the second ‘semiconductor integrated
circu;t’ICZ is transmitted to the second terminal of the
10 third semiconductor integrated circuit IC3. This
noise:component trénsmitted-to'thé second terminal does
not centain any substantial pilot signal component at
- 19 KHz.
The seereo'demoddlator 55z ‘of the-th;rd semiconductor
15 _ integéated circuit IC3 does not carry out'the‘stereo
switching dedeulation but transmits that noise component
of thé second terminal, which is emblified by the pre-~
:ampliéier 55a, to the first and'seCond post-amplifiers
55m aéd 55n. As a result, the noise'component, which is
20 furth%r amplified by the post-amplifie:s,.appears at the
seven%h'end sixeh.:erminals of the integrated'eifhuit

IC3 s6 that it appears at the terminal T, of the £ifth

3

changé-over switch §W5 and at the terminal"l‘4 of the

sixth ‘change-over switch SWE;'

o o e = ta e —

__'ﬁ'



to the.eighth termnal,- are anplified by the first and second power
g2

.iﬁ ifiers 60,and 62, respectively, and are then transnmitted to the first
and géchad speakers 61 and 63, respectively. When t he surroundi ng noise
| evel Jof the sound field 68,_wpjch is dependent upon the engine 20

noi se or the road noise, is raised; the output voltage [err] at the output

terminal 67a of the nojse detector 67 js |lowered to earth or zero potentLiLf
so that the atterkhf ibhlehrand shxthi gRangeraner swisehesodMgne first =
terminal to the tenth termnal and during the signal - - 50 - transni ssion

from t he sxidkt8W t esie neeleotivelpi ghobedeon adkher theeAMior FM this case,
an undesired phenonena results in that the noise voltages dependent upon

the noi se jeRNPONErY Se SEWEE | §6166t168, f thét ndldeScompontntt Ad ermnal s are
generated at high levels fromthe first and second Speakers 61 and 63,

ot or o AR oo o ERFRE BASCELIHTRRERENRIR bR che RESLTY g

i nput terninali-(+) of

than t he coridi i, viie agevénth] change-over switch SW7 has its

first switch unit 65 maintained in the conductive state

and its second switch unit 66 maintained in the non-

conductive state, an undesirable audible feeling results,

10 as foilows.

i Specifically, the noise component, which is

traqsﬁitted from the first terminal to the tenth terminal

the 10 operational  anplifier 64. During the
p&ri od wReRkCQBIGRE E%ﬁ?%?ét¢§ FERRA T KE4 unndE, tREer RS et er drive

voltage fallsito such a | ow value that its |evel becomes equal to or |ower:

of th% fourth semiconductor integrated circuit IC4, and the

noise;component,-which is transmitted from the sixth terminal

15 to the eighth terminal, are amplified by the first and
seconﬁ power amplifiers 60 and 62, respectively, and are
then ?rans@itted_to the first and second speakers 61 and
63, r%spectively. When the surrounding noise levgl N,
of thé sound field 68, which is &ependent upon the engine

20 noise%or the road noise, is raised, the output voltage

i, :

Vag a% the output terminal 67a of the mnoise detector 67

is lowered to earth or zero potential so that the

atten@ation during the signal transmission from the
first|

i

;terminal to the tenth ;ermiﬁal and during the signal'



" 64, which i.s connected with the control input terminal 69 of the seventh
change/ou@r switich [err], takes a low level so that the seventh change-over
swi t ch? [err] has its first switch it 65 rendered non-conductive and 20
its second switch unit 66 renderte onducti ve. Thus, the positive power
source voltage [err], which is fed to the second input termnal 71 of the
sewent h change- over swi tch- [err], is fed through the output term nal 72 of
that sw t chtkanshiseibhe firbmr thendixith tteentimalertd reHes edfghtte -51-
fourth integrated circuit 1C4, so that the signal attenuation during the

signal tranggiashal §50Mbieeel.r st InetRitAlc dee,! i hids fddn nal of the
integrated circuit 1C4 and during the signal tr'ansmi ssion fromthe sixth

dur i ng t he. paFaRens; reBulis hreRaR el FaTRY VA AEkd Redepidte 117

noi se voltage isi generated-fromthe first and second speakers 61 and -63 so
that the unaeenrté ecppdses comporenss suppdied, 4o the sl and - 52 - .
CLAI V5.

5 sixth terminals are generated at high levels from the

i

15,' ' As a result, the out put vol tage of the operational anp|IfI€§;;:L

firsd.and seeond speakers 61 and 63, respectively.

In order to prevent these undesirable effects; the
tunin% meter driye Qoltage of the tuning meter TM is
appliee to the non-inverting input eerminal (+) of the

10 opera;ional amplifier 64. During the period whilst the
road %ehicle is within the tunnel, the tuning meter
- ' drive%vbltage falls to such a low value that its level
| .becomés equel to or lower than the reference voltage
| VREF |
15 i As a resﬁlt, the output voltage of the operational
ampli%ier 64, which is connected with the control inmput
-termi%al 69 of the seventh change-over SWitch.SW7, takes
a lowilevel SO ;hat_the eeventh change-over switch SW7
has its first switch unit 65 rendered nonrconductive and
20 its second switch unit 66 rendered conductive. Thus,
the pesitive power source voltage + V y which 15 fed to
the seécond input terminal 71 of the seventh change-over

switcﬁ SW,, 1s fed through the output_terminal 72 of that

switcﬁ SW7 to the third and thirteenth terminals of the

[P ———



- o
A radi o receiving reproduci ng systemincluding: (a) an AMtuner for
it ai/nj- g an AM detected out- put signal froman AM radi o-frequency signal;
D) \ aﬁ};M front end for obtaining an FMinter- 5 nmedi ate frequency
T gnal™¥from an FM radi o-frequen®dt signal; (c) an FMi nternediate-frequency.

signal processing circuit for obtaining an FM detected output signal from.

said FM interpedi ate-frequency sig ; (d n FM stereo denodul ator ,for ., .
obt ai ni n§°Hr§gE&W8@%?%elc%%ﬁH&{}g‘bﬁd %ﬁjt%&ﬂt sF%a?f&’Hﬁ aBFFgR12ERSRANE e

denodul at ed out put signal fromsaid FM detected output signal; (e) a first
t er m nal dulriing che Isd gnglpltimxhdmi sshornffromecthket finsteterminah &osthect ed
one of said AM 15 detected output signal and said | eft-channel denodul ated

out put sitefth tehidalc@PdHe THEEY radid e tiduPe pePPLh@ddlyingy of said
selection nmeans with a selected one of said AM detected out put Signal and

said right-c h edddad ST¥sTar- i Lst

vol t age- gi(')lﬁt lrgg%ﬁ%& g‘tte%lﬂi'ta%r rg%l%& fi%\ﬁel néput te?%g)‘h%ﬁ,aia‘:éoﬁ Pol term nal

apd an output . termnal, the signal .transnjssjon fromsaid input terminal/to
sgi d out ﬁ&Skl‘lté'r ﬁﬁﬁgﬂrl% Comfts Ayetranpiab ;%‘%%]Fltrol vol tage applied to
said control term nal and said input term nal being connected to said first
termnal; (h) a Favsndurdngagdhe @arind edblsentheovehicle is

travelling in the tunmel, little noise voltage is generated
from the first and second speakers 61 and 63 so that the

undesired effects described above can be prevented.



- 53'} having an input termnal, a control term nal and an.out put tern1na<3§%;;

the signal transm ssion fronlsald I nput termnal to said output term na

bei ng_cOmirol | able by a control voltage applied—tosaidcontrol Term na
and shld i nput 5 term nal being connected to s al; (i) a
first ‘power anplifier the input term naI whi ¢ L!iu mﬂ"ﬂjjmt h said
out-put termnal of said first voltage-co dTIed at o a second
power anplifier the input terminal 10 of which is connected with said

out put term oBhIMB.sai d second voltage-controlled attenuator; (k) a first
speaker which is driven by the output signal of said first power anplifier;
(1) a secondlispeaker wWAi chdiio deicedying trtepricduginpitsys eml ioeclydingsecond
power anplifier; (m noise detector neans for detecting the surround|n%

noi se | evel of a sound (filejad; Ath)tunegeifint qtehadining et okM ndahected out-

detecting an AM I evel which is d%Eendent upon said AM radio- 20 frequency
signal as mePPta§i§ﬁa¢MfF€@e@ﬁMﬂ K adl orfFafitenc YpdvhBRat 8 FM

radi o- frequency signal ; cont r.ol aps res sjve to ut put
signal of said recelvedb %%HQ&&Wﬁ °%HEP€%£%%%¥eﬂnbgﬁmggkgfﬁe g

?gf, %!J;alt ' (r)nf rrr}glglla 'c]el Igd qg{%ésé% ds%.tg%catlorf‘rr[)emanasn Zﬁvl angd Pgt Pr%ué%‘kg S‘BEEE&'

v

(c) an FM intermediate-frequency signal processing
Eircuit for obtaining an FM detected output signal from
said FM intermediate-frequency signal;
(d) an FM stereo demodulator for obtaining a
10 left-channel demodulated output eignal and a right-channel
demodulated output signai’from said FM detected output
signal;
{e) a first terminal which can be supplied by
way of a selection means with a selected one of said AM
15 detected output signal and said leftfchannel demodulated
'_output signalg
(f) a second terminal which can be supplied by
way of said selection means with a selected one of said
-AM detected output signal and said right-channel demodulated
20 output signal;
(g) a first voltage-controlled attenuator
having an input terminal, a control terminal and an output
terminal, the signal transmission from said input
terminal to said output terminel being controllable by
25 a contfol voltage applied to said control terminal and
said input terminal being connected to said first terminal;

(h) a second voltage-controlled attenuator



nd vok%age_nQﬂLLgLng_gi;enuators, said control neans for transnittiﬁb
dgtect d_out put of sai oi se detectgor neans to both of said control
t inal s z ‘u@”mn"”e 54 - and second voltage controlled attenuators
i N\t he"-cas ﬂ"l””"t signal of said received | evel detector neans
I s higher than a'préseﬁ value so ag kg control said output signals of said.
first and second power amplifiers 5 proportionally in accordance with .
sai d surroundi ng noi se level of said sound field and said control neans . ™
forcibly IRA¥MSAR hEnPebetepnringld BUFBGt""'Qllgr\"&I@id‘falseﬁ'tﬁ 3% SQUERMt second
power npllflers In the case mhere sai.d qut put signal of said received
| evel det &TH Mehnsthe $L8RAL 16raASALSSIQNFEOM qJeinR"hter'{e%‘i}”d?%]abl i ng
sound field effects on sa lifier u nal s.
radi o recdi%idt eﬁﬁ%ﬂ%g h@”@@g?@n35586r8°nér 3Ha QMﬁﬁ%ﬁ?P%ald n0|se
detector reans, §@C+y§i§fed 2y g1 SLORNERS: B1PhS AT 'a%r ol ETPLLEYi ng the

out put 15 S|gn e nlcrop one, subtractlon circuit conn dto

recei ﬁ%g §é9@§|c9%e%@€e3r@oagghhf' he égapdf signal of ong

of théFpomer anplifrers &ctor “Sonnect & of the

Zgbtractlon circuit, fpdg apibggegaagrogmgugqq@g QYU eGE Rk t€b$$FhQPtpUt of
t he detector, the out put si gnal the integration circuit beln
utilized ase amOekiPié beReLted woenngite %ttqmttorteminal of said
first voltage -controlled attenuator;
(j) a second power amplifier fhe input terminal
10 of which is connected with said output terminal of said -
second voltage-controlled attenuator;
(k) a first speaker which is driven by.the output
signal of said first power amplifier;
(1) a second speaker which is driven by the
15 output signal of said second power amplifier;
(h) noise detector means for detecting the
surrounding noise level of a sound fieid;
(n) received level detector means for detecting
an AM level which is dependent upon said AM radio-
20 frequency signal as well as ah FM level which i1s dependent
upon said FM radio-frequency signal; and
(o) contrpl_means.responsive to an output
signal of saiq received level detector means and connected
between thé output terminal of said noise detector méans
25 and both of said control terminals of said fifst and
second voltage controlled attenuators, said control means

for transmitting the detected output of said noise detector

means to both of said control terminals of said first



L

e
means. - 3. A radi g receiving reproduci ng systemaceerting to clai
or 2, wherein said received | evel detector 25 neans is aID@“gﬂ |zed as a

t uni g,gﬁé‘t er driver, and includes a tuning net e“m“m m AM t uner
and a tum ng neter circuit in the FMintermnmedi a gna
processing circuit. - - 55 - 4. ' A radi é rece|V|ng repr oduci ng

sxstenlaccording to Clain13 wherei n SaP8 Control neans includes: a

vodf age conpar at or SLp dr|v voltag fromsaid tuning
reter o roudtd sePRd rlolfaglElonflaplen” ot efhlbt of 3, AL TAL TR Lo o
preset valu rad el i I_ng {,e CcC ng to
-any one of ﬁf]eesrber e%%% %%@%?9.§Qgﬁ§\geb}é %gétd ?eg@l&eﬁe 1Ze\r$rtsee1nn'9aeat <icwktraéjl".speaker

and the noi s gled efd of s JREPSeALE £abELEHL0Yadue0qd WS Corbob saia:

A radi o receiving reproduci ng system according to any one of the preceding

clai ms wher eiyx giwe ﬂ%ﬁé‘i@ré‘}?dééié Figgeeany Sie¢dald Wo@feﬁs%ﬂﬂﬂfﬁ&t
I ncl udes audi o nute control anplifier nmeans for causing said FM detected

out put  sj gnglrd fo PECORNEL Z£T On VEEBokBEnLeY @l thS saief sm&owdirﬁgerw;cwte »
frequency signal is:ower than a predeterm ned value. 7. A radio
recei ving repswelicoNos syt eounonsievat add said control means forcibly
| lowering the level of said ouﬁput signals of said first
and second power amplifiers in the case where said output
signal of said recei#ed level detector means is lower
10 than said preset value, thereby disabling sound field
effects on said power amp;ifier output signals.
2, A radio receiving reproducing system according
to claim 1, wherein said noise detector meané include;:
a microphone; a pre-amplifier for amplifying the output
15 signal of the microphone; a subtraction circuit connected
to receive the output signal of the pre-amplifier and
an audio signal of one of the power amplifiers, a detector
connected to the output of the'subtraction circuit,
and an integration circuit connected to the output of
20 the detector, the output signal of the integration circuit
being utilized as an output signal of the noise detector
means.
3. . A fadio.réceiving reﬁroducing'system according
to claim 1 or 2, wherein said received level detector
25 means is also utilized as a tuning meter driver, and
includes a tuning meterlcircuit in the AM tuner and a
tuning meter éircuit in the FM intermediate-frequency

signal processing circuit.



s illustrated in Flﬁures 2A, 2B, 20 3,.4, 5 and 6 of the
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amendnments which are difficull to read 535he original typescript containing:

these amendnents may be inspected on the prem ses of the Patent O fice
- 4. A radio receiving reproducing system according

to claim 3, wherein said control means includes: a
voltage comparator which ie supplied with a drive voltage
from said tuning meter circuiﬁs; and a reference vblfage

5 which.corresponds to said preset value.
5. - A radie receiving reproducing system according
to any one of the preceding claims, wherein at least
the'antenna, the speaker, and the-noise detector means
are carried on a road vehicle. |

10 6. N A radio receiving reproducing system according_
to éhy one of the preceding claims wherein the FM
intermediate—frequency signal processing cireuit includes
aedio mute control amplifier means for causing said
FM detected output signal to become zero when the level

15 of the FM intermediate frequency signal is lower than
a predetermined ialue.
7. A radio receiving reproducing system constructed
and arraqged to operate substantially as herein-descbibed
with reference to and as illustrated in Figures 2A,-2B,

20 3, 4, 5 and 6 of the accompanying drawings.
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