POANER SUPPLY ARRANCEMENTS The present invention relates to a power
supply arrangenent, for exanple for an audio systemsuch as may be
enpkoyed in a television receiver. 5 Tel evi si on recei vers have
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series bgk#aclohdspddke?é which may, or may not, be connected to the television
receiver. An increased the power supply capacity can require

20 substantially larger components, having additional cost and weight, require
additional space in the television receiver, and increase the heat generated
within the receiver chassis. Additionally, if the power is drawn from the

- horizontal flyback circuit, there can .be a problem with audio modulation of
the video display. '

25 Accordingly, it is desirable to maintain essentially the same
audio power output from the receiver and the corresponding power supply
providing power to the audio circuits whether or not the additional
speaker connections to the television receiver are utilized.

In the CTC-130 color television chassis of the RCA Corporation

30 of Indianapolis, Indiana, USA, a power supply protection circuit is used for
protecting the individual audio power amplifiers when an improper load,
i.e., a short circuit or the like, is connected to the output. Specifically, in
the CTC-130 chassis, a resistor is connected in series- between the power
supply and the power amplifiers, and a sensing circuit is used to sense the

35 current drawn through the resistor. When the current drawn from the
power supply exceeds a predetermined value, the sensing circuit reduces
the control voltage to the electronic volume control terminals of the
respective power amplifiers. As a result, the current drawn from the
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supply and the power anplifiers, and a sensing circuit is used to sense the
35 current drawn through the resistor. Wen the current drawn from the . .
power supply exceeds a predeterm ned value, the sensing circuit reduces hhe o
control voltage to the electronic volune control termnals of the '
respective power anplifiers. - As a reselt; ‘the currenRCAr 864 78/@973t he

-2- RCA 86473/ 2973 power supply is reduced and damage to the
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providi ng power_for t he original El urallty of” arrpllflers As a result the
gain of all- of Briefly, ~-a° preferred . embodiment = of -the_ present

:anentz.on ls dlrected to apparatus for the . :

15 virtual expansmn of the power providing capacity of a power supply, €8y
for an audio system with a - given number: of channels which may be
selectively increased. A  plurality of amplifiers, each'"h'aving ‘a- voltage
adjustable gain, is coupled to the power supply -and draw current
_therefrom. The current drawn from the power supply is sensed and the

20 gain of __the. circuits are adjusted for maintaining the total power : drawn
from the power supply at a predetermined level. = When . additional
amplifiers are activated, the total amount of power drawn by the plurality U
of amplifiers exceeds the predetermined ' level which is- set for providing
power for the original plurahty of amplifiers. - ‘As- a result the .gain of ‘all of

25 the amplifiers is reduced to maintain the power drawn  from the - power
supply at the predetermined level. Thus, the virtual power providing
capacity. of the power supply is- expanded to power . the addmonal
amphflers : : : '

: Duri_n.g' -the - following: detailed description .of - a  preferred
30 embodiment  of the invention, reference should be made to the
accompanying Drawings wherein: ' ' ' A



25 the anplifiers is reduced to maintain the power drawn fromthe power
supply at the predeterm ned | evel. Thus, the virtual power providing
capaeity of the power supply is expanded to power the additional

anplifiers. During the follow ng detailed description of a preferred 30
enbodi ment of the invention, reference sipuld be nade RCA 847 HIITPaANyI ng
Drawi ngs wher ei n: RCA 86473/2973 Figure 1 shows a bl ock di agram of an
audi o.system i ncluding a power supply arrangenent according to aspects of
the present invention, and Figure 2 is a schematic showi ng details of the
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10 of which may be selectively activated. The voltage drop across the

resistor, which is indicative of the current drawn from the power supply, is

sensed by a semsing circuit. When that current exceeds a predetermined

~ threshold value, the gain of each of the gain controllable amplifiers is

'teduced. Because of the reduced gain, the output level of each of the




above the maxi mum current drawn by the basic two channel stereo system
When addi tional channels are selected, e.g., to produce a "surround sound
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. controllable amplifiers and mclude terminals 14L and 14R. Output ‘'signals
produced at outputs 16L and 16R are coupled to respective power
amplifiers 18L and 18R for providing amplified output signals via
terminals 20L and 20R to respective loudspeakers 22. Power amplifiers
25 18 are powered from a power supply 24 which provides a supply voltage
B+ power to amplifiers 18L and 18R through a sensing resistor 28.

The audio system also includes two additional audio channels
for providing center and surround audio signals for additional sound
ambience in accordance with the Dolby Laboratories "Prologic®T format.

30 The center (c) and surround (s) channels may be selectively activated in
response to 'a user initiated command signal (select). The center and
surround channels include gain control amplifier circuits 10C and 108,
power amplifiers 18C and 18S, and loudspeakers 22C and 22S. Additional
power amplifiers 18C and 18S are also powered from the power supply 24

3 5 and when the amplifiers are activated, the additional current is sensed as
part of the total voltage across resistor 28. The voltage drop across
resistor 28 is proportional to the average current through resistor 28
which is representative of the power output of amplifiers 18L, 18R, 18C
and 18S. The voltage across sensing resistor 28 is amplified by amplifier

4 0 30 when the voltage exceeds a threshold level. The value of resistor 28,
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and 18S. The voltage across sensing resistor 28 is anplified by anplifier 4
0 30 -when the voltage exceeds a threshold |evel. The value of resistor 28,
and :the anount of anpllflcatlon and the threshold I evel of anplifier 30 are
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will mamtam the current drawn from the power supply to near the
2 0 threshold level. Thus, the circuit senses current drawn by amplifiers 18L,
18R, 18C and 18S which is in excess of the current which is drawn by
amplifiers 18L and 18R alone, and reduces the power output to all
channels to the output which corresponds to the rated capacity of the
power supply for amplifiers 18L and 18R alone. In this way, the virtual
2 § power providing capacity of the power supply is expanded.
w Figure 2 shows the preferred embodiment of the control loop
components 30, 32, 34 and 36.
Resistor 28 and capacitor 40 form a typical power supply filter
for decouplmg between components powered by a common power supply.
3 0 The voltage generated across resistor 28 is an indication of the average
current flowing to amplifiers 18L, 18R, 18C and 18S. Resistors 42 and 44
provide a voltage divided version of the voltage developed across resistor
28 to the base of transistor 46. An output signal from amplifier transistor
46 developed across resistor 48 occurs if the base-emitter junction of
3 5 transistor 46 is forward biased. The values of resistors 42 and 44 are
chosen based upon the value of resistor 28 to establish the threshold of
conduction of tramsistor 46. Specifically, transistor 46 is biased to be
"turned on" when the voltage across resistor 42 is approximately .is 0.65
volts when the maximum rated power is supplied by power supply 24.



for decoupling between conponents powered by a comon power supply. 3 0 The
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Y how . high the user has turned the volume setting and ‘how- loud the income
signals are. Typlcally, lines 14L, 14R, 14C and 14S may be pulled ‘down -
one or two volts. Voltage controlled amplifiers 10L 10R, 10C and 10S can
‘be .included in pairs of  tone-volume-balance control mtegrated circuits
- such as an LM1035 available from National ‘Semiconductor - Corporation.
2 § With the LMI1035 IC, the maximum volume is produced at about 5.0 volts
and minimum volume is produced at about O. 5 volts | | o
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2 0 how high the user has turned the volune setting and how I n n I TE :
sigrmals are. Typically, lines 14L, 14R 14C and 14S nay be puﬂl “' mu"mmn”"l '_
or ¥o volts. Voltage controlled anplifiers 10L 10R, 10C and 1S €an‘bée
included in pairs of tone-vol unme-bal ance fgnt'r'ol i nt eg&@geglsgﬁfg'g? such
as an LMLO35 avail able from National Semi‘conductor Corporation. Wth
the LMLO35 I C, the nmaxi mum volunme is produced at about 5.0 volts and

m ni mum vol une i grpmegiced at about 0.5 vol ts. RCA 86473/ 2973 CLAIMS: 1. .
Apparatus conprising: a power supply; a first circuit enabled for draw ng
power from said power supply; 5 a second circuit; means for

sel ectively enabling said second circuit for drawi ng power from said power
suppl y; neans flor sdNpparatust €oMprisingit of power drawn from said power
supply by said first and second_circuits; and 10 means coupl ed
to said sensing neafs PAWeER SUPPLY; first and second circuits for reducing
said power drawn from sai d power ~supply_by said first ciycuit apd by said
second circuit when as£igt (¢iremit 5 gd ofor, dixawing Rewer Lrope faid pPWsH

anount. 2. he apparatus of claim 1 wherein the gain of said first 15
circuit | SUBRBt¥stabl e, and the power drawn from said power supply is
reduced by lowering said in of. said first circuit. 3. The appar at us of

clai m P wherein t he%2PAORE QeWMlsecond circuit is adjustable, and the
power drawn from saiid power, sunpl el 'Gdufisd Bid WebhATcRBLE Fain O said
\/ drawing power from said power supply; '
means for sensing a total amount of po;ver drawn from
said power supply by said first and second circuits; and
10 means coupled to said | sensing means and to said first and
second circuits for reducing said power drawn from said power

~supply by said first circuit and by said second circuit when said total

amount of power exceeds a predetermined amount.

2. The apparatus of claim 1 wherein the gain of said first
\_s 15 circuit is adjustable, and the power drawn from said power supply is

reduced by lowering said gain of said first circuit.

3. The apparatus of claim 1 wherein the gain of said second
circuit is adjustable, and the power drawn from said power supply is

reduced by lowering said gain of said second circuit.



RCA 86473/ 2973 4. The apparatus of claim 1 wherein
conpri ses two audi-o channel s of a stereophonic sound 4mlmfmmmi““&m cg‘n
circuit conprises additional audio channels. 5. The apparatusu C|ﬁ|ﬁ1 _
wherein said.additional audio 5 channels in conbinati on Wlt (s] | g i audl.o
channel s of said st er eophoni c. sound system form a sur RSgh P o4 %gtem

6. Appar at us conprising:. a plurality of variable gain anpllflers and at

| east one additional gain controllable .anplifier which is selectably

ehabled to 10 operate; a power supply for supplying power to all of said

anplifiers; and4reanTHeor appdtitusy dfheclidhd 9f wheréin Ssaill afpist! iGikénit
response to a tot al anmount™ of power drawn from said power supply 15 by all j

of said angdmpirives twd haidionichaymels of aansteresphonit Psowid sgppiem dapd not
exceed the maxi mum anmount of power capabl e of being drawn from said power
supply. 7.saidAsecomd eirppity comprisssradditionsl awdial chamtelser ei nbefore - %
described with reference to Figure 1 20 optionally as nodified by Figure 2.

8. -An audio systemincluding an apparatus or -arrangenment of any precedi ng
claim 9. A television receiver including an audio system according to

clai m 9. 5.  The apparatus of claim 4 wherein said additional audio

5 channels in combination with said two audio channels of said

stereophonic sound system form a surfound sound system.

. 6. - Apparatus comprising:
a plurality of variable gain amplifiers and at léa‘st ‘one
additional gain :controllable -amplifier which is selectably enabled to
10 operate; | -
" a power "suppiy for. snipp'lyin'g""' power to all of said
amplifiers; and | R
means for reducing the gain of all of said amplifiers in
response to a total amount of power drawn from said power supply
15 by all of said amplifiers so that said power drawn from said power o
supply does not exceed. the maximum ‘amount of powcr capable of

being drawn from said power supply.

7. A power supply arrangement substantlally
as here:mbefore described with reference to F:Lgure 1
20 optionally as modified by Figure 2.

8. An audio system including an épparatus or
arrangement of any preceding claim.

9. A television receiver including an audio
system according to claim 9.
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