MJTING CIRCU T The present invention relates to a nuting circuit for
elimnating transients. . Il]ustrative enbodi ments of the invention concern

an audi o signal processing systemin a television receiver or

arranged to suppress the audible effects of~B transients pr o@iﬁv‘h’ga@e
systemis energized or de-energized. In an audio-frequency anplifier, sound

IS soneti-nes generated from a Ioudspeg%gﬁ gf 5@& iéstem when the systemis
energi z&d and de-' energi zed. Upon tur f .of the TV receiver,

radio receiver, or the like, the audio circuit may produce a very

noti ceabl e "pop" or pfbi G of 0i_s

because of rapid translletlcé' é(;l?l?pgg‘w%[ ttl{a"?l aP%gQES The ga Pﬁrtlh? éﬂp&tut for
conponent ekappating ’Fﬁ'énéﬁnphitf-;l-er cnelusi:mueve semc}meahsu pifothe irvention

such <a phessHEErs &ACHHA1bNsE 5& l:bfsh‘ih §
greatly anplified by the powe |er 0 |mnateth|s source of

undesi r ablia aotelgvisionorseeiviet ms theshkabaﬁranged:l teesuppoess. 2heuaudible effects of

si gndl dg IEH&S eci)llgrdql%%uet%h&prﬂl sg?m gq{&glhﬁ@dy of e ,@Hgﬁ&% effects

of tranS|en asso energi z ener gl zat
system are suppressb’d 59 amhoﬁﬁrgquammngmplaﬁebr cﬂm{;}ld oig héo'fﬂeé%% ‘generated

I nventi on. r@ﬁFoid'lﬁﬂds "ﬁp%le %érsié}ﬂ RyK&E Nihd né’fﬂ%hﬁ’”lﬂ@ﬂé ikéd and de-

provi ded a nutj hﬂ? elimn é W ener at ed,.si naLs due

to power mgw_%u s ABC-001 OB AcBeldy P ithe T efwrstf%& qqeayer, or the

thjaVI ng a Slﬂ&nath(a rl%!Cthot ‘i:{if&diﬁ'ma ﬁ@d\f& ATMery Ihﬂbubealblleg “popi” gonl "clicktutdespite

erm na a st.at us_an cQu e

the 11 130 Ui, BOSPBES Lt 3 nbisd, at, 16, PERL, PebRute ol 1A eBiitigRt TbFpoténdals

secodd/arrpimhmr thes amplifiences smmponentzs teshiplgdt ke phoecamplifiey duewtenpower

an "on" "Of f "geSt o] o]

i croproces?g)lgm gna1 % |catI|fv %ﬁ ﬁ?@%@éﬁéﬁ% f&ﬁ‘?ét Eé 4 ggf&laﬁ:rpllf&g the

coupl ed t@arq:smdusmmdm cag pbe h greatly c Aroplifi tbyt H&en aawocmnblﬁer - To
eliminate this source of undesxrablc sound or noise, it is desirable to silence or

15 mute the slgnal during these transient conditions. Accordingly, the audible’

effects of transients associated with energization and de-energization of the
system are suppressed by apparatus arranged according to the present
invention.

According to one aspect of the present invention, there
is provided a muting circuit for eliminating transients generated
signals due to power supply turn-on and turn-off comprising : a

90 first amplifier having a signal input terminal, a second amplifier
having a signal output terminal having a DC status and DC coupled
_ to the signal input terminal of the first amplifier by a path, a
switchable power supply coupled to the second amplifier, a
microprocessor for switching the power supply between an "on" state
25 and an "off" state, said microprocessor providing a microprocessor
signal indicative of the power supply status, and means AC coupled
& to a junction in the path and responsive to the microprocessor
' sigﬁal for eliminating transient signals at the junction generated
. by switching the power supply from one state to another state but
without affecting the DC status of the junction. '
According to another aspect of the present invention,

30



signal for elimnating transient signals at the junction generated by

swi tching the power supply fromone state to another state but 30 w thout

af fecting the DC status of the jungtion. Accordi ng to anot her aspect of the

present invention, there is provided a nmuting circuit for elimnating

transi ents generated sounds due to power supply turn-on and turn- of f

cconmprising: a first anplifier having a signal input termnal, 5

: setheﬂeattpl ptbeﬁdleav an grad itigy mah:-cnun:plftozt mmiaiaﬂmg rigramiﬁamt@t us anﬂ DC '
agkggatgptgguﬁ he'@%héohgg gﬂgﬁy qﬂ} Ir%ﬁl QMfJ'ég by a path, "a

supply “coup e tot Secon liTier, sal power supply being -
SWPPEPEDSénget ween an energi zed state and an 10 unenergi zed state, and .

means Ag ?Qi‘@ltedglb 12 et faiviiial & AGRA! Refie Yertigili g {ransi ent

%I ghal s gener ate he second anpl. | power’ supply is svm tched
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Refseaeﬁeeaﬁaynbecbaglba n-bethec Al Hhplitd Weigh Ml o tie oeiest shows
partléaln blgX dlpa am form and partly in schematic form one enbodi meht
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of 2BPLAFALE, i 0 signal processing rietwork of a television receiver
conpri sanpoappasapp&yaooupdedgtbothbe squmlsemp]umm,l said power

supply being switchable between an energ:l.zed state and an

10 unenerg:.zed state , and

means AC coupled to a Jjunction in the path for. el:m:.nat:.ng
- transient signals generated by the second- ampl:.fier when the power =
supply is switched between states wrthout affectlng the DC status \J

of the junction. b
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Referring now the drawing, there is shown in Figure 1 an integrated circuit
(1C source of audio signals 10 including an anplifier. In the exenplary
enbodi nent, audi o signal source 10 is an integrated circuit M62038SP which
al so perfornms internmediate frequency (IF) video and sound processing in a
col or television receiver, provides color prgcessing, and provides a video
signal ,for ‘driving a cat hode ray tube (not shown). One of the functions of
I C 10 |'%‘ to detect the sound froma program source and provi de such an

audi o signal at 15 output termnal 12. The |ow | evel audio signals at
termnal 12 reqwre further voltage and power anplification in order to
drive |oudspeaker 14Refereheel imay, bendiaducd thepladcampamying. @ravidgdwberein:
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supply is ss=8m&m efprny, rong cqembedyggm X \ehi portigins ofc an rméxmtsngnal processing
functi ons nefwibrk G 8Vt818VE810Areceivés f&@ﬁﬁ&ﬁ@'amﬂf ‘%&E to the

mcroprocessor controlled television receivers, there are a plura
pover supPnesent ARYEREIN st and- by povver supply so that the recei ver can

dt t g tot t 10
bover od by a mai . pAETEEtiRg hey the | Fediing o EhERS 18 8BPVDo IR, fighR, 1 &n
t he exenplimtegratueti mtcusta(mmmrcébmﬂvmdlanaigﬁa&s 16 ﬁ.nccludahgnahy

db b th t,
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hi gher current capability than is 30 prob® dbs th‘ﬁeﬁrétgér cérsydt M52038SP
Audi o mi(?ﬂﬂh%lp M S Gile it ot M Edriiea Pd €e DEr QUM EE (I?) t ggaLar &hhe sound

conbi on of resistor 22 and c acifor 24 to pode or %’[IOI’I wher ei n
the si gnaPRCEELHpt P 1P Y140 Fl%‘a?lY%Fm HEPVQ egi cokFi fier 16
vi a resi stprocdssingpldand @rdﬁdésmovidbd sidghal efobadkivlifig3a tathodecyay

conpensat 't%ecom)o%eéhéwr()mt own% &(1) Up%unctfo}lgeofnifsribngs to detect the
sound from a program source and prov1de such an aud:.o s1gna1 at
15 output terminal 12.

The low level audlo signals at terminal 12 requ:re further voltage

- and power amplification in order to drive loudspeaker 14 or the like, and

such amplification is provided by amphf:er 16 which in the exemplary

‘embodiment is a TDA2030 integrated circuit coupled to loudspeaker 14

20 through capacitor 18. The main power supply is controlled by microprocessor

20 which also controls other functions, e.g., X-ray protection, and remote

control commands. In many microprocessor controlled television receivers,

(_ there are a plurahty of power supphes including a stand-by power supply $0
_ that the receiver can respond to a remote ‘command to turn—-the set “on”

25 = Circuit 10 is powered by a main power supply controllcd by

o micropréccssdr 20, which in the exemplary embodiment is a _'_I‘EA2260.

‘However, amplifier 16 is constantly powered by a "stand-by" power supply

because, in the exemplary embodiment, switching power supply current to

amplifier 16 would require a switch of higher current capability than is

. 30 provided within microprocessor 20.

Audio signals provided at termmal 12 are DC coupled via the

parallel combination of resistor 22 and capacitor 24 to node or junction 26

 wherein the signal is DC coupled to non-inverting input terminal 29 of

amplifier 16 via resistor 28. Amplifier 16 is provided with feedback and

35 frequency compensation components (not shown) coupled to the inverting

input terminal (not shown). In the exemplary embodiment, DC bias for



- restst.or

input terminal (not shown). In t he exenplary enbodi nent, -DC bi as for » .
termnal 29 of anplifier 16 is prOV|ded by termnal 12 of | C 10. Wen the
- mai n power supply mhlch powers circuit 10 is de- energlzed (turned "of f") or
energi zed (turned "on") by mcroprocgssor 20, transient DC voltages wthin
circuit 10 are caused to be generated by the increasing or decreasing of 5
power supply voltages. These transient generated signals propagate thrﬂugh
the systemand are anplified as a noise enmtted by | oudspeaker 14, It: '
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fro qssx%mstaa AuBte nBITRan 35 o2 hokSe; soItEAq by
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6 _and tr sto rJd Di-as; provided
ot PR, RO supBRY | bt Pesh o vRehed; SPEF- 34\ﬁ§vst Retandt i ERg fHah 6% ne
col peavidedertyt tether mappwpnateo means, such as ‘another circuit powered from

15 the standby power supply and provxdmg a sxgnal responswe to the status of
the main power supply. ' o

The standby signal at termmal 32 is low-pass frequency filtered_-' |
by series resxstor 35 and shunt capacitor 33 and is coupled to a base electrode-" .

| _of NPN transistor 34, Transistor 34 has an emitter electrode coupled ‘ground . o

20 and a collector electrode coupled to a junction 39 of a’ resistor 36 and a

| capacuor ‘38 with the other end of res1stor 36 coupled to ground and . the
other end of capacitor 38 coupled to node 26, In this manner, there is a
signal d1v1der between resistor 22 and resistor 36 Capac1tor 38 lsolates the
DC voltage at junction 26 from resistor 36 and transistor 34.

25 With a forward blas prov1ded at ‘the base emltter juncnon oH
transistor 34 by the standby ‘signal, the collector- emltter 1mpedance to-' _
ground decreases so as to present a shunt 1mpedance of a value much lower B
than resistor 36, which has a value of 10K ohms. This impedance change of
transistor 34 is shown by commonly publlshed emitter- collector

30 characteristics for bipolar translstors for a family: of base currents, that shows i |
a sloped resistor-like characteristic for low collector voltages and currents :

- Thus, when the “standby" signal is - present, the collector emitter circuit ~
shunts resistor 36 changmg the signal divider rano with resistor ‘22 and =
_substannally attenuating any AC signal at _]uncuon 26 for the duration of the

35 presence of the “standby" s:gnal Capacitor 38 prevents any change of the DC_

voltage present at junction 26 due to the shunting effect of transistor. 34. In



ground decreases so as to present a shunt inpedance of a value nmuch | ower
than resistor 36, which has ,a value of 10K ohns. This inpedance change of
transistor 34 is shown by comonly published emtter-collector 30
characteristics for bipolar transistors for%a fanmily of base currents, that
shows a sloped resistor-like characteristic for low collector voltages and
current’s. Thus, when the "standby" signal is present, the collector-enmtter
ci rcui t~shunts resistor 36 changing the signal divider ratio wth

resistor a Jhst.ant ikl uat iR, any,:; ACwSl < ' fQf:
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_ -~/ muting circuit for eliminating transient generated signals due to

power supply turn-on and turn-off.



1. A nmuting circuit for elimnating transients 5 generated signals due
to power suply turn-on and turn- of f conpr|5|ng a first anplifier having a

signal input termnal, a second anpcr fier having a sig Aog%ﬁyéééﬁznlnal
havi ng a DC st at us and DC coupl ed to the signal Tnput 1 e £ of

the first anplifier by a path, a swmﬁj ply coupled to the
second anpl i fbgagmg m cr opr ocessor’. f mullmﬂ" ﬁnrpower suppl y bet we
an "on" state "of f" state, saill rficlto-*15% =*processor prOV|d|ﬁéear
m croprocessor signal indicative of the power supply status, and nmeans AC
coupled to a nUnCthpﬁut&nbhﬁlﬁéhﬂtaﬁ@rr@E@ﬁfﬂdﬁiﬁdJﬁﬂHhéﬂéﬁﬂﬁﬂOCESSOV

SI nal for elimnatin ransi ent SI nals at- th unctlorﬁgenerated by

t ohi ngepgrated Righans: duisy b, PONGT SHPRLYA I oh KB ST o but

mnthout ofteebmpglbﬂagDC st atus of the junction. 2.. A nutlng circuit fors
el imnating tra turn-on and .°
turn-off 25 %ig%g'r ?ygﬁa%rl f?‘???l%gn% %;ii%&aqhﬁ&% %u% iJI nput .

term nal, sai @ segond ampaufuemnhaazlmlgaw mggxalcm texm;mm‘hd arrpl i fi or

havi ng ahé’ggﬂa' Obbp%tt?ttﬁ%mgﬂ DECc%%ﬁ'eﬁd_ttoOt‘ﬂée ‘termnal of
the first _ I er a pa sal-d signal.- o put t rmnal also
h&9i ng s&FHmDeait&fu§heaf mpldfiexpby @PRtd to the second anplifier,

a m CrOprOCGSSOwaiQE:hEMECbb%rt E%pm‘yeboﬂﬁl@d’ﬁiﬁtﬁl@@é&bndm state and
an "off"ampa iesald m cro- . E
I .
a m1croprocessor for sw1tch1ng the power supply _ _
between an "on" state and an "off" state, sald micro- ;;J.
15 processor prov1d1ng a mlcroprocessor signal 1nd1cat1ve of
the power supply status, and B
means AC coupled to a junctlon in the path and
responsive to the microprocessor 51gna1 for_ellmlnat;ng
transient signals-at the junction generated_by_switching'
20 the power supply from one state,fo another'state but .
without affecting the DC status of the junction.

2. A muting circuit for eliminating transients
~generated sounds due to power supply turn-on and turn-off
25 comprising;
a first amplifier having a signal input terminal,
said signal input terminal having a DC status, B
a second amplifier hav1ng a s1gnal output term1na1 | |
_ DC coupled to the signal input terminal of the first
- 30 amplifier by a path, said signal output termlnal also '
having said DC status;
a switchable supply coupled to the seoond-amplifier,

w s

a microprocessor for switching the power supply
_ between an "on" state and an "off" state,'said_mioro- e
35 processor providing a microprocessor'signal indicative of
the power supply status, and '
means AC coupled to a junction in"the path and
respon51ve to the microprocessor signal for eliminating
transient signals at the junction generated by switching



35 ~processor providing a m croprocessor. signal indiceaiA&iJﬂ_llEiifﬂfﬂ;; e

supply status, and nmeans,’AC _coupled to a junction in the path and

responsive to the mcroprocessor -signal for elimnatingit ] _—
at the junction generated-by switching t power suppl Hmmﬁmummﬂwﬂ" o
to another state, said neanhs not affecting the DC status. 3. ‘A huting ~
circuit -for elimnating transients generated sounds due to power supply
turn-on-and turn-off 5 conprising: a first anplifier having a signal_ input
ternminal, a secth§ RPOWSRT SAPHY iTFem ey shatsuiouanatham Htatti A DC

status and DC cqaeahednio? FFeutdiy thedwic stiadual of the first anplifier
by a path, 10 a power supply coupled to the second anplifier, said

power supply being swtchabl e between an energi zed state and an unenergi zed
state, and nmeans AC Goupl &d mutimng wiztcdrt ifiort led jpdratiiong diransients)

Supply 1's aut HERSEARSE, Bouhhe Hae”REORbuer, L1y Hurifidh, difa Milfiiooee
junction. 4.5 @owmprdsingsubstantially as hereinbefore described wth
reference to Figure 3 @f he 3pA9FR™Y i@ Bgnal input terminal;

a second amplifier having a signal output terminal
having a DC status and DC coupled to the signal input
terminal of the first amplifier by a path,

10 a power supply coupled to the second amplifier, said
power supply being switchable between an energized state
and an unenergized state, and

means AC coupled to a junction in the path for
eliminating transient signals generated by the second

15 amplifier when the power supply is switched between
states without affecting the DC status of the junction.

4. A circuit substantially as hereinbefore
described with reference to Figure 1 of the accompanying
drawing.



