MUTI NG Cl RCUI T The present invention relates to a nmuting circuit for 5
elimnating transients. IllTustrative enbodinents of the invention concern
an audi o signal processing systemin a television receiver or the like
arranged to suppress the audi ble effects of1 transi ents produced when the
systemis energi zed or de-energized. 10 -1~ In an audi.g- ncy,
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15 despite the absence of noise at its input because of rapid
transitions of potentials within the amplifier or

components coupled to the amplifier due to power supply

transitions. If such a phenomenon occurs in a pre-
amplifier, the aforesaid sound can be greatly amplified by
20 the power amplifier.. To eliminate this source of

undesirable sound or noise, it is desirable to silence or
mute the signal during these transient conditions.
Accordingly, the audible effects of transients associated
with energization and de-energization of the system are

25 suppressed by apparatus arranged accord:.ng to the present
invention.

According to the present invention, ‘there is
provided a muting circuit for eliminating transient
generated signals due to power supply turn-on comprising:

30 a first amplifier having a signal input terminal, a second
amplifier having a signal output terminal coupled to the
signal input terminal of the first amplifier by a path, a
switchable power supply coupled to the second amplifier,

a first power supply yo'ltage means coupled to the path

35 a second power supply veoltage means, and coupling means

' responsive to the first and second power supply voltage
means, and comprising a series circuit of a diode or other
non-linear device and a capacitor, the series circuit .being
coupled from the path to an reference potential, said



a first power supply voltage means coupled to the path 35 a second
power supply voltage nmeans, and coupling neans responsive to the first and
second power supply voltage means, and conprising a series circuit of a
di ode or other non-linear device and a capacitor, the series circuit being
coupled fromthe path to an reference podential, said di ode or other
non= i near device bei ng switchably biased durlng power supply "turn-on"
from being forward biased to bei ng reverse biased, said capacitor being
charged duridiPdpver otbery nonmlkinear devive cbeidg i tishakily tbiased
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Figure 2 shows, partly in block diagramformand partly in schematic form
an enbodi nent of a portion of an 10 audi o signal processing network of
a television receiver conprising apparatus according to the present
invention. Referring now to the drawi ngs wherein |ike nmenbers have been
designated |i ke nunbers, there is shown in Figure 1 an integrated circuit
(I1C source of audio 15 signal s 10 including an anplifier. Preferably
the audi o signal source 10 is an integrated circuit M;2038SP which



also perfornms internediate frequency (I F) video and sound processing in a
color television receiver, provides a video signal for driving a cathode
ray .tupe (not shown). One of 20 the functions of IC 10 is to detect.
the sound froma program source and provide such an audio signal at output
termnal 12. The |low | evel audio signals:ht terminal 12 require further .
vol tage and power anplification in order to drive 25 | oudspeaker 14 orﬁf
the |like, and such anplification is provided by anplifier 16 which in the
exenpl ary enbodi nkeference TibAP0B6 hadetoathé drawmngscwhprednco | oudspeaker
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the signal is DC COUD'I@é‘ferrlng now to the drawings wherein 1like
members have been des:tgnated like numbers, there is shown \J
in Figure 1 an 1ntegrated clrcuit (IC) source of audio

15 signals 10 including an ampl_:l.fie_r_. : Preferably the au_dio
signal source 10 is an integrated | circuit M52038SP which
also performs 1ntermed1ate frequency (IF) v1deo and sound
proce581ng in a color telev1s1on rece:.ver, prov:.des a vi_deo
signal for driving a’ cathode ray tube (not shown). One of

20 | the functions of IC 10 is to detect the sound from a
program source and provide such an audio s:.gnal at output'
term:.nal 12. _ R o

The low  level audio 51gnals at term:.nal 12 requ:.re
further voltage and power ampl:.f:.cat:.on in order to dr:Lve

25 loudspeaker 14 or the_ llke, and such ampl:.f:.catlon is
provided by amplifier 16 which in the. exemplary embodiment : V
is a TDA2030 lntegrated circuit coupled to lcudspeaker 14' _
through capacitor i8. . The main power supply_ is controlled
by microprocessor 20 which also controls ‘other functions,

30 -~ e.g. X-ray protection, and remote control commands. In

. " many mi‘crcprocessor controlled_tele\iisicn' receivers, there
are a plurality of power supplies includin-g a. 'stand-by'
power supply so- that the receiver can respond to a remote
command to turn the set "on".

35 Circuit 10 is powered by a main power ' supply
controlled by microprocessor 20, __Whlch in the exemplary _
embodiment is a TEA2260. However,_ amp'lifier 16 is
constantly powered by a "stand-by" power supply because,



.to non-inverting input termnal 29 of anplifier 16 via resistor 28.
Anplifier 16 is provided with feedback and 10 frequency conpensation
conponents (not shown) coupled to the inverting input termnal (not shown).
Preferably DC bias for termnal 29 is anplifier 16 is provided by term nal
12of 1C 10. When the main power suppl kv\,hl ch powers' circuit 10 is
desénergl zed (turned "off") or 15 energi zed (turn "on") by
mcroprocessor 20, transient DC voltages within circuit 10 are caused to be
gener at ed bymﬁerab@weagmgc@imm SYPPlyp sarrend tagemplifipnpedds

transi ent ggRgnAl féqﬁw@ahssaieeﬁgaf %%%k!&'%ﬁﬁlﬁ:@)&ﬁﬁﬂﬁﬁf@lﬁﬁé fied

As a noise emtted by | oudspeaker I's desirable to
el i mi nate t RFOVAALHAS W éwlg’em%%sé’q ®% nanner which does not effect

the D& qui escent AsBdlUsigndle p‘ab@ﬁéd)t&ler%ﬁﬂlﬁﬂf ipaagechc Aouplet i on
circuit will oduce_ i t.s ovvn hes

To .t hi N he
transi ent n.3|1§e RaraList cﬁ’? ’? s° 5res¥st?5\/?aeand 50:&‘”}
m cropr ocesgar tbOnpﬂevnd‘egum&u.om 26awhettein’ thendglighadi gmall)catcd\m]mdlal 32

whi ch, whengij.t S '- d| S | Ny y S n
swi t.ched " oFb A % J'ﬁ ?i%h ‘E&% ﬁ%gngge pro\éﬁ? é‘lf&@r ﬂé o
appropri at erﬁséﬁ;‘f-orsa@h as P&!R)l‘i@remléuis pooEideds whkht ﬁeeg@ack andandby

POwES 05 UPD! ¥ raRflehEy | dlfisers ¢ 057! cBRPBABREL® (HBe] ncihd V0Bl ¢ N
power supp e ndby. signal at . term na
frequency f¥PFe|1§'(Y a}é’ﬁljé'g"’r"es#%n% %s%?i‘t’“bapac??&ﬁeéb&ﬂd DS

coupled to biaesefei-ecténdﬂa@i N 3B am ligierst 06 3is provided sty
tava funct | RFREngA 1% R I £8.9 e The Afin ibtpr | sHRkRY ﬁ@ﬁc&ﬁheﬁf
resi stor 36powaplsedcﬁ.m'cgn&und0andst hdecehergized (turned "“off") or

15 energized (turn "on") by microprocessor 20, transient DC
voltages within circuit 10 are caused to be generated by
the increasing or decreasing of power' voltages. These
transient generated signals propagate through the system
and are amplified as a noise emitted by loudspeaker 14.

20 It is desirable to eliminate this transient generated
noise in a manner which does not effect the DC quiescent
status of the system otherwise the transient elimination
circuit will introduce its own noise into the system. ' To
this end, the transient noise elimination circuit 30 is

25 provided. The microprocessor 20 provides what is called
\ a "'Standby'! signal at terminal 32 which, when it goes high,
indicates that the main power supply has been .switched
noff". ' This "standby" signal can be provided by other
appropriate means, such as another circuit powered from the

30 standby power supply and prov;d:.ng a s1gna1 responsive to
the status of the main power supply. .
. ' The standby signal ‘at terminal 32 is .low-pass’

frequency filtered 'by series resistor 35 ‘and shunt
capacitor 33 and is coupled to a base electrode of NPN'

35 - transistor 34. Transistor 34 has an emitter electrode
coupled ground and a collector electrode coupled to a
junction 39 of a resistor 36 and a capacitor 38 with the
other end of resistor 36 coupled to ground and the other



end of capacitor 38 coupled to node 26.-" In this nanner, there is a signal

di'vi der between resistor 22 and resistor 36.  Capacitor 38 isolates the DC
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transistors for a family of base currents,_that shows a
sloped re51stor-11ke characteristic for low collector

_ voltages and currents. _ Thus, when the “standby“ Signal is

present, the collector-emitter circuit shunts. resistor 36

20

changing the. s1gnal div1der ratio w1th reSistor 22 and

-substantially attenuating any Ac s1gna1 at junction 26 for
'the duration of the presence of the "standby" s1gnal.

Capac1tor 38 prevents any change of the DC voltage present
at junction 26 due to the shunting effect of trans1stor 34.
In this manner, the AC s1gna1 at node 26 will ‘be

_substantially attenuated. w1thout effecting the DC voltage

25

's1gna1 1s quickly provided from the standby power supplyl
before the main power supply capac1tors have developed '
. appreciate charge. .Whenuthe main - power- supply is de-
~energized in - response to a control 's'ignal initiated by

30

35

level present at node 26. . : _
When the main power supply 1s energlzed the standhy

microprocessor 20, the shunting effect of transistor 34
is maintained to eliminate the turn "off" transient by the
charge maintained on capac1tor 33 for a short time after
the main power supply is powered down. '

- However, there are 1nstances where the Dc coupling
between two 1ntegrated circuits may be undesirable. In

such an 1nstance, the embodiment of the present 1nvention_

shown in Figure 2 can be used wherein like members common
to ‘Figure 1 are given the same numeral des1gnations. __IC

mai- N power "SUpply is
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30 m croprocessor 20, the shunting effect of transistor 34 is maintained
to elimnate the turn "off" transient by the charge maintained on capacitor
33 for a short time after the main power supply is powered down. However,

t here are instances where the DC coupling 35 bet ween two integrated
cirguits nay be undesirable. I n such ar®instance, the enbodi ment of the
pre§ént I nvention shown in Figure 2 can be used wherein |ike nmenbers conmon
to Figure 1 a en_t he same _nuneral_des;j i ons.
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k“/ through capacitor 46 to ground. The cathode of diode 42
is also coupled through resistor 44 to voltage source ps2

15 which also derives its voltage from the switched main power
supply. Voltage sources psl and ps2, both derived from

the switched main power supply, will be zero volts after

turn “off" if all powef supply capacitors have had
sufficient time to fully discharge. Upon turn "on", the

20 switchgd main power supply is energized as are Psl and ps2.
However, capacitor 46 has little or no charge and any bias
appearing at terminal 29 causes diode 42 to be forward
biased thus providing an AC shunt to ground through

capacitor 46. This AC shunting of terminal 29 will
25 continue until sufficient DC voltage is developed across
(N~ capacitor 46 to switch "off" diode 42 by reverse biasing

the diode. This is accomplished by having ps2 provide a
higher steady state voltage than the steady state voltage
provided by psl, e.g. psl and ps2 being derived from a

30 . voltage divider off of the main power supply with ps2 being
tapped off at a higher VOltage. When the voltage across
capacitor 46 is approximately equal to the voltage provided

at terminal 29 by psl, the charging capacitor 46 continues

« to the higher voltage of ps2 thus switéhing diode 42 “off"™
35 and removing the AC shunt to ground of capacitor 46 from
terminal 29. Thus, terminal 29 is AC shunted to ground

for a period of time after energization of the main power

supply eliminating transient noises during "turn-on", and

Sy



However, capacitor 46 has I|ttIe or no charge and any bi as appearlng at

‘termnal 29 causes diode 42 to be forward biased thus providing an AC shunt
capaci tor 46. This AC shunting of terminal 29 will 25
ficient DC voltage is,devel oped acfoss capacitor 46 to .
switch "off" diode 42 by reverse biasing the diode.
by having ps2 provide a higher steady state voltage than the steady stateg
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1. A nuting circuit for elimnating transi ent generat%
power: supplyturn on conprising: 5 a first anplifier _

signal input termnal, a second anplifier having a si gnal nal
coupled to the signal input term nal of t first ampli. f| Iilﬂf"l
sw t'chabl e power supply coupled to the sedond 10 arrpllflér La i

powe* supply voltage neans coupled to the path a second power supply
vol t age neans, an 4 ng nmeans responsive to the first and second 15
power supply voIt ins, and conprising,a series circuit of a diode or

other non-linear devicé-and? ‘E‘b‘iﬁe&gt%%rc‘ﬂh'é fori ed imipating, SLansiam: ed
fyom the pat lydrierditdd o Power?igly Q:ﬁn%xh%oﬁl@f‘xéi ar
devi ce _bei ng@svm tchably %1 a%ig :L gg g %I:g_ LE{n.- on". from blg?ng 20
forwar @ bi ased to bei n§ réF& <a8mBLiLds: ’éa?'ansa€ ol IERE BEPHRR Tar i ng
power supply "turn-on".a 2.seddmd ciamplifibérclbavifgwhar eisignad searbpatpower
Pt pover - SCRTL iy, KF RER hobe’ Lt B e ¥hrct
subst anti al | pmpdsifierihbe @athiescribed with reference to Figure 2 of the
acconmpanying drawi ngs. a switchable power supply coupled to the second

10 amplifier,
a first power supply voltage means coupled to the
path _
a second power supply voltage means, and
coupling means responsive to the first and second '
15 power supply voltage means, and comprising a series circuit
of a diode or other non-linear device and a capacitor, the
series circuit being coupled from the path to an reference
potential, said diode or other non-linear device being
switchably biased during power supply "turn-on" from being
.20 forward biased to being reverse biased, said capacitor
being charged during power supply "turn-on'.

2. The circuit of claim 1 wherein the second
power supply voltage means charges the capacitor to a
voltage higher than the first power supply voltage means.

25 3. A circuit substantially as hereinbefore
described with reference to Figure 2 of the accompanylng
drawings.
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