TELEVI'SI ON. RECEI-VER STANDBY POWER SUPPLY This invention relates to a powey .
supply -for a tel evisi'on receiver responsive to a command Si gnal havi ng a
on and off state. 5 _ In a renmote controlled tel evigion_receive

a remote control circuit generates an onLQLf command si gnal t SeER L{5
operati:on of the television receiver between the run-node and the

standby-mode. In the run- ﬂﬁﬂﬂvxsﬁaﬁaRE@BIVﬁRGQTAﬂbQYf?bwtﬁrSQFfL el evi si on
receiver circuits such 10 as the sjgnal ﬁ#?ﬁglts and ul t or E val t age

circuit are devel oped, il B8iBatPveRtion g shGPlZOHPHFroﬁF y for
transformer of thelleiiszont akceefbectesponsicaito d0cphisrd asi£h£ViBd Vng

receiver in the andb b renmoval of such operating potentials, a
renote control gg Gq ¥ggng?fs%3%g§s found in the CTC 120 col or television
receiver, naﬁufactured by REABCDGpOtatcontro&&edn&pdevsslbndraqa;vdevehops

an of f-state of PEmgReCbbntoB e ran eﬁori%h&cEP”Bnybﬁﬁsbébﬂénﬁeéﬁgﬂ§gve

to the command si gnal cou | zont, OSClI ator vo

supply terninal, tBhﬁWQEShsPBF§§t%Bnr%ﬁDVEesGﬁﬁPV1§éPPa§ECFF8ﬁ¥thﬁt"een the
hori zontal oscil kahemodehanabyhdi ﬁﬁhhang-hbaedevehomnmf-mbaa. negerating

operatin otentla h nsf Loer .
af or enent i oned e i ne& PhESsh
; D Poea crBtntiRdel 6c ShkE8k “padilriuliob! RRRRRVEE cablniEe
voltage is 2ppli ed &heosignad cmpqultsrandahitot hlbhlwomaagebcnﬁgult are
rectifier w thou gQ PQP?VRQ hEt? ix”eiﬁaﬁ'%ﬁk ng&anea 9% a
€ f a voI

remotely control %@ unre%glate age
devel oped bet weet*BRELogmer,Qfy etb?ﬁiﬁaptéﬂd ﬁge§@FP§nF1F§P&Fn t@PnlnaI

of \the bridge rephatieca RellviBibAdrédeiver- iRdehel seaaubyl-nedansydehend
t he standby-node_of o rat

I DC,vol t | at I
| ar ge magni t ude T&PP sPFPuQP?5F£§BE;P%if§§1€&%g g%gmliﬁg %ﬁﬁ%?éve Y
control ciriaBit ﬁircuntseshcheqslfennd ihatiley CIC A@6ecoloppitelevisdoni n

energi zed and OPgLAL;RArSY HAndY¥aedrbichy Rea! 2btplratisns CTHATINSHE1,
Indiana, develops an off-state of an on/off command
‘signal. A switching transistor responsive to the command
signal and coupled to the horizontal oscillator voltage

20 ° supply terminal, changes states to remove supply voltage
from the horizontal oscillatot, thereby disabling the
development of run-mode operating potentials from the
horizontal output transformer.

In the aforementioned CTC 120 television

25 receiver, the AC line mains supply voltage is applied
across the input terminals of a full-wave bridge rectifier
without the interposition of a mechanical switch portion
of a remotely controlled on/off relay. Thus an
unregulated DC input voltage is developed between the

30 output terminal and the current return terminal of the
bridge rectifier both during the run-mode of operation and
during the standby-mode of operation. The unregulated DC
voltage is a relatively large magnitude voltage of,
illustratively, +150 volts DC. The remote control circuit

35 itself requires a standby DC power supply to remain
energized and operating even durlng the off-state of the
command signal.




Heretofore, to supply a standby DC voltage to the renote eontraol _
-_uit, a relatively large val ue dropping resistor was | ocated between the -
+150V output termnal of the bridge rectifier and the voltage supply 5

i nput termnal of the renote control circuit. This resistor drops the
supply voltage from +150 wvolts to the.gequired | ower magnitude supply 7 |
voltage of, illustratively, +11 volts that is used by the renote cont rD¥

circuit. The use of sugiratdfore,Ntd AIPHIY & sthadby Doakioltlagerass ef ul of
power. Also,.the resistor_is.rel.atively costly.since.,it nust be designed
to di ssi pat e She FEIOHR F&Pt&'ﬁauﬁim .re;a)féégﬁﬂ'rye]&rqené’ar%ntion is a
power supply dropping resistote wasntloddtel between che adSoeroutmit provi des
a | ow magnit d v %% ' C i on '
wi t hout the lril_%e %r& Pgrggedr%lgtﬁpl ga"'?eeé&s#ige%g %@%r@@tﬁ%%ﬂ or

el ect r omSchardinpait serwinaleiof) £he remate wentrali incwdt.nv&hdison, the

standby DC pQefistdr arépe Xte Gty HdItddy i Uiiisd RA1Eased tend nPut
term nal coupled to O% t he u.nllé-er ecti qna urrent conducti ng devices cf
the mains sufRgpiFed lower magnitude supply Maltade Q&.urn term nal coupl ed
éo tlhe _currerinmur(rjami_m_ Iy}.n_allmfvd]hfsdrﬂﬁﬁ i:ilfs'. agsed%yorﬁueﬁlreﬁdwit for I25
evel oping a ¢ B [ i S sa0ouUpl e oad hetweent heout pu term na
of the filte®% ‘_‘[ihgie%&s'&ﬁ r@f r‘#? e?aﬁi%%ﬁh & %?@Wq é'-re.sz'r%?%i%s way,
t he ful I10vaveelattivielyr vastefiloyafl power hal&lsemy dhee aesiistor dslevel op a
second, | overrdBdiviedde Hstay S4Hd % st : :
supply. By ur5| ng a h,g'lef -vvav?'r eﬁ‘%f?’g% n\%ﬁ t %e%%lpﬁa%?lo%té% ue..
of such a volﬁlﬁl‘fg:qwm% Qf BPYeE- average or RVB val ue of a W,
full -wave rectified mains voltage. The dissipation occurring in the filter
needed to obtain the | 35 It ude st andby supply voltage js ch
reduced conpared to thgx\,\geéﬁ‘iﬁﬁ {%ﬁ alliea s W%r?’ﬁjgr%f‘?:‘f Lﬁ"?e%{ox/eggr
15 a remote controlled television receiver that provides a
low magnitude standby DC voltage at reduced standby power
consumption without the need for large dropping resistors
and without the need for electromechanical on/off relays.
In accordance with the invention, the standby DC power
20 supply includes a filter circuit that has its input
terminal coupled to one of the unidirectional current
conducting devices cf the mains supply full-wave rectifier,
and a current return terminal coupled to the current
return terminal of the recitifier. 4 control circuit for .
25 developing a command signal is coupled as a load betweenthe outpué~J

terminal of the filter and the current return terminal of

the filter. In this way, the full-wave rectifier is employed
as a half-wave rectifier to develop a second, lower '

magnitude direct voltage for use by the standby power

30 supply. By using a half-wave rectified voltage, the
average or RMS value of such a voltage is much lower than
the average or RMS value of a full-wave rectified mains
voltage. The dissipation occurring in '

the filter needed to obtain the lower

35 magnitude standby supply voltage is much reduced compared
to the dissipation occurring when using a full-wave
rectified waveform.



rectified waveform -3- In a preferred enbodi nent of the invention, }ng
power supply for a television receiver is responsive to a command srgnal TS
‘having an on and an off state. The power supply conprises a source of
alternating voltage available 5 during both states of the command signal. A
bridge rectifier includes first and secgpd unidirectional current
conaygting devices, an output termnal, a current return ternminal, and
first and second i nput terhﬁmqimfe"ﬁm&mmbnﬂ o€r thki hgventiage as

coupl ed bet eerpdytey Tyl Gor NLRCAN UL 981 $e38A3:48 45VE! OP

a first direct ut and current ermnals
.during both thézqmaemij sigmads fhaé'tlalgeélbfoﬂ aadc amreid stghel. ufbe pawer

al tgr n?t e condum ryoioﬂdﬂsfeg%t s@ﬁd:c'eeeeneueﬂhrcee@ eaak;a ar &gﬂf[ilablet ]
conducti ng su et ween the
bri dge rect fr 31“3’!1(?%#%\% ngr[l sgﬁﬁggﬁe to the
command si gnal ﬁentxﬁﬂeﬂ(nnaiydas(ﬂmnsnrang pebenﬂrah;ﬁnmecthen&lrsﬁrﬂéntct

vol tage only duiddiudbin it Olad MG MPTHALIHAR o Gub0BAeChEpHE 20

i's energized by t t1ng poten the on State
conmand si gnal teFmiRA pARG Tlrsth amd l?ﬁ"@@ed rl-@@turtf itermipape: tETheinal . A

cont Irol ci rcui tsdi&@é]gm 41%. By ]ﬁ&@te fs.é Foad qan Bthneré/ﬁr the first

Su e e o0 e ri e rectitiler I rec on

o e TPty il Sefiond Gabir” Fatipatstar asomo @&3 TPbL 81 HiEREBRtbRty
energi zes the cslm‘ttage cbe‘lmﬁem dine o tpatth ankde currand rletuwhf terminalsf the
command si gnal . gy, t YeHdC PRI SHRP ok £ %@att‘é%so% ol @bmmbhYI

havi ng an i nput ter 30 and an out put term nal avrn%ea return

t &x+fi nal coupleﬁFQQ?%rﬂ?QHuﬁhﬁna¥§§ﬁﬂi¥qrQQﬂQEStLQP pﬁétbpréges apffier.
The input ternmgedornd driklifrtddteional ettt icoridueting dekdicesctional

current CQﬂQUCt'ng dev'cxiffirst pover supply coupled between the brldge
rectifier output and current return terminals is
responsive to the command signal for developing an
operating potential from the first direct voltage only
_ . during the on state of the command signal. A load circuit
20 is energized by the operating potential only during the on
state of the command signal to draw power from the bridge
rectifier output terminal.
A control circuit develops the command signal.
A standby DC power supply}employing one of the bridge
25 rectifier undirectional current conducting devices,
~ develops a second lower magnitude direct voltage that
energizes the control circuit during both the on and the
off states of the command signal. The standby DC power
supply includes a filter circuit having an input terminal
30 and an output terminal and having a return terminal
coupled to the current return terminal of the bridge
rectifier. The input terminal of the filter is coupled to
the one unidirectional current conducting device for
- half-wave rectifying the alternating voltage to develop, -
35 between the filter output and return'terminals, the second
direct voltage of a magnitude lower than that of the first
direct voltage. The control circuit is coupled between
the filter output and return terminals.
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hal f-wave rectifying the aIternatlng voltage to develop, 35° betmeen t he
syter output and return term nals, the second direct vol tage of a

// . .
pgni tude | ower than that of the first direct vol tage. The control circuit
I's ‘coupl ed between the filter output gnd return termnals. -4- ‘I n.the
acconpanyi ng drawi ng a standby power supply for a rempte controlled W

tel evision receiver e d S EHﬁif e sole
FIGURE, Fig. 1. Refer?ﬁﬁg¥%%qf£&§£hg%%nggﬂﬂba §%urce gaﬁg.gﬁngs suppl y
vol t age, whifdr meseroge IXOtyRlled, t@@"#ﬁm”i Eeced vy eAPPBERE RS LRRRPE A and
B. A full-waye ;biifge sl fiebob Fromeidesy.uni directional current
conducti ng devices, diodes D -D4. The alternating polarity mains voltage is
10 appl i ed bet ween i nput termnals 2% and 22 of bridge rectifier 25 to
devel op &n unregulated 'QH%E Q! Fage ¥ n betweea asuvoceplf dErmaimas 23

and a ourr ent. et yr ot €ERENelSELORgYe20,0 Aoshiregb &b iLngggeiator R

is coupled b ern1 nm na 1, "an Tapaci tor
d is couple@eEEGQEeﬁeFﬁlﬁﬁhalAzsndna grbuﬁ@llﬁﬁévﬁnpégﬁgat§§CEE$¥©¥tage

Vin is appligg iﬁciﬂﬁéﬁhhﬂﬂdi%@étibﬁél9QuEQeH€V§bﬁ8u&H£ﬁ§faéﬂlée§99U|ated

B+ operating ent regul at or rises a
silicon cont?g?% bgCngle |nB§F€BaFﬁP8 E@iar%gﬁdﬂ %?ﬁan}tﬁﬁ?se
obt ai netlof r oappl patisbenwdahainpuOteaminaientl| andt PAgodndredgegy storage -

| nductor LI, é@giﬁ%’%c”%”Qo?’QQinoﬁagﬂr hﬁ?@é&i?%&pﬂgtiogﬂéf%fﬁé g0 that

serves as a source negati ve ret Commutate into
non- conductlﬁhnSERtSPeéaéﬁ ﬁEFPBﬁnFéFmQEal 421 pedt poAUEYERE. retREN B+

vol tage is feerﬂeﬁhlterpgkaanaodulat@rcQQréﬁenlemieiﬁgnaésfstbfoughle
resistor 44 of vg éaﬁ Lvidi n resg E? 44 and 42 Zg ﬁ g iglng
potential enEPgPzE& SFV?SHtHF aPpdt At PRAsFEFREP23025nd*Fe?hot 2Bht al
out put 35agecapaemtorotlalhocpnpmedlbd@ﬁbenttanmmnakuBB 854 gkoundont al
The unregulated DC voltage Vin is applied to
switching regulator 90 to develop therefrom a regulated B+
operating potential at a terminal 43. Switching regulator
90 comprises a silicon controlled rectifier S1 gated into

&

20 conduction by pulses obtained from a pulse modulator 60, a
current limiting and energy storage inductor L1, and a
winding 30b of a horizontal output transformer 39 that
serves as a source of negative retrace pulses to reset or
commutate into non-conduction SCR S1 each horizontal
25 deflection cycle. The B+ voltage is fed back to pulse ;d
modulator 60 from a terminal F through a resistor 44 of
voltage dividing resistors 44 and 46.
The B+ operating potential energizes horizontal
output transformer 30 and the horizontal output stage 80
3¢ of a horizontal deflection circuit 85. Horizontal
deflection circuit 85 includes a horizontal osciilater 50
that develops a horizontal rate switching waveform for a
horizontal driver stage 70 that in turn switches
horizontal output transistor 33 of horizontal deflection -
25 circuit 85. Horizontal outﬁut stage 80 includes
horizontal cutput transistor 33, damper diode 34, retrace
capacitor 35, S-shaping capacitor 3% and horizcntal

deflection winding 45.



def[egtion.c+rcuir_85_incLudes a hori.zontal oscitlator 50 that devel ops.gu. . ...:
hor.izontal-rate 'sw tching waveform for- a horizontal driver $tage 70t h'
turn sw tches horizontal output transistor 33 of horizontal deflection.
circuit‘§5. Hori zontal output stage 80 includes horizontal output

tranststoy 33, danper diode 34, retrace capacitor 35, S-shaping capacitor

36 arkV hdri zontal deflection winding 45— The switching of__horizontal

out put transistor 33 oroduces retrace pul se vol tages across horizontafl
déf) ection winding 45 dbiehevizohian odt MecEzempl (VFBBL GFRNFEEFAEE33
pUr'se vol t aggataddifs GOLELELET Al sBOMANGES Bacrdul rizameistor 33 is
applied to primary w nding 30a” of _hori zontal out put H[ansforner 3g to,.
devel op r et r SEEIRFEEOR ¥ EBGEBTa b0 SR WARF IR Toh - R ACHT IR Ry - =2+
potential s fand MatpdddUsul ebevioiitaye acritin scellettos af endeieboped from

the vol t duced i gdi 5 306 . ) , -
Vol tage For obE EASBESREL, P:dsr SR TIEH B9 UrHRS o SRR POrod by
capacitor 29 Horijzemiczk autpityererBCamentihgteoieveler wetreepnbidises?
for such tel QAL CLELURE Ginidcy Aodfod0f | goeFatiAgehblaker 33

vertical deflectron circurt and_signag processsing circuits. The
vol t age devel#gRdthe rvesioisdited YOS LR (AR FRcFIHFFRY By 28Pode 31 and

filtered by cappcidoed32rbp el tagdSbyedicdE apeessi vinfddhestial at a
terminal_38 for such television -receiver c'Lcuit§cgs %hsiﬁﬁ %grgoEyQ%
driver di%cuil®c=38%e. APFh NGB 7P YRt ERSPefCaePEsEt |§ *voltage

wi ndi ng 30e itricset Féced Hpdibydelizaiar2B f ahd efblitbyedabuciraprcitonp 29
deyel op an ulo-g gratiy tpeal {8608k s UEENG &8 minas
runcnode of t& e%?§§§%°g§Ce?%5393§25§?i%§%r§%?|§ohtar efrectign‘hircqjt-

3, including ¥b fonoshebnteleykiAn (FeRRIGEReFiZOUiEanaE She ReTazontal
swi tching powsgcsYPREYrt @ odeval e dX3 operBéctfonoteRtLaks ahar sikmadlari ous
teleVISlfQ réS?éXSésihép@fﬁ%&?zéﬁ”“&ﬂét@é ugggsdeveloped across winding
30d is retrace rectified by diode 31 and filtered by
capacitor 32 to devglop a +180 volt DC operating potential
at a terminal 38 for such television receiver circuits as
the picture tube driver circuits. The high voltagse

30e is rectified ¥
diode 26 and filtered by capacitor 27 tc dsvelcp an ulto:

accelerating poteantial at a taminal T.
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w33 and ultor termnal U To place the television receiver in the,
dby- nmode of operation, at |east some 30- of the various |oads coupled

hese supply term nals nust be deenergized. This deenerizationis
accoonpl i shed by disabling cperation of horizontal deflection circuit 35

To place the television receiver in sfgandby ,a conventional remote coqntol
circuit 4Cgenerates the of -state of an on/off command signal 95 to tH& eby

turn on a reigyetA9! @kfobu&WhhﬁhE&thEﬁ@s#égoboik Eﬁ?ﬁl&r%8§h§hﬁi & is
conducti ng ygpn inj tjationof .stand current. fromthe

+25 vol t sup S, FhL b 2oBkals PERLLIBERE, SUBRLE, CECBLRPAL or
supply term @al. 431mﬂmamlbawaaB$pﬂsf&dmftewmtaa&lnallélcusrentrEBbmfrom

hor i sontal ocil Rt Yerdindd 2508 HirllglireqPTiak 28,0 0pBRRERRLT, 'O,

and horlibntaotﬂﬂtkai'ﬁpr horizgntals wscifilagore§Ql asotthegefngehori zont al
defl ection Cidendvied3d &irs%bfi'ﬁx% %'u&%@' ﬁl@dulé%o% 69Sdhld nbRezbagdhiat ed B+

vol tage at teyninal rated b tc in u ato ci.rcuit
tnd 1he oper AR dtent 1R Futaver rRRBL50rn S5 2D8nBPELEREEE 0ot
wi ndi ngs 30c-d&F exftiloor icianchelt aﬁtpme hﬂsnsﬁdsabneaﬂ Asecaakresulepothd. By

di sabl i ng ei tﬂ}%ﬁ.}lﬁa‘%éf@ %Jl%%‘&ea"a%r t‘é?‘ﬁﬁﬂaﬁ %9 'nQ?EgéanLg'h sgﬂ:kﬁﬁ%,'gon

circuit 85 or eratron 1s
control 1 r areEvdatoss qwld?e%’m B@@ Xhei @§eﬁ1ﬁé’—1@§epéﬁ'-eatﬁ-éﬂ-§t ively costly

apd Eotenltlaldeeréwﬁea efﬁahptmee%qttra c@%@il&keaela@rofsar wQﬁ&Qh&szV\ﬂthh' ng
mai s vol t agd U, o HPed 28 Ch . R tREDEETBET;90 | RESHBLAS supply
voltage i s auvzncmeds dBy rdj.éabrﬂlrmemuhea:némftbhs.hgt eeguilatommendcaignal
95.  Bridge rRfidd iHirizedeie'RfAedti®nPtircuit 85 or both, standby
15 operation is initiated.
Such a remote control arrangement as just
described avoids the use of a relatively costly and
potentially failure-prqne electromechahical relay for
~ on/off switching of the television receiver. Because a
20 relay is not interposed between mains voltage supply
source 20 and bridge réctifie# 25, the mains supply
voltage is available during both the on and off states of
command signal 95. Bridge rectifier 25 generates the DC
input voltage Vin at output terminal 23'during both B
25 standby and run modes of operation by means of the SN
alternate conduction of first, for example, diodes D1 and
D2 and then diodes D3 and D4. The DC input voltage Vin
may, therefore, be used as a start-up Supply for
horizontal oscillator 50 upon initiation of the .run-mode
30 of television receiver operation. -
To turn the television receiver on, remote
control circuit 40 generates the on-state of command
signal 95 to turn remote control switching transistor Q1
off. Start-up supply current from bridge rectifier output
35 terminal 23 flows through resistors R2 and R7 to the
horizontal oscillator supply terminal 41. The start-up
current is sufficient to energize horizontal oscillator 50
to provide switching signals to horizontal driver stage 70



|nput voltage Vin at out put term nal 23 during both 25 standby and ru \
nodes of operation by neans of the’ al ternate conduction of first, for
exanpl e, diodes DI and D2 and then diodes D3 and D4. The DC i nput volta

Vin may;"therefore,. be used as a st art’T up supply for horizont aI osci |l I at or

50 upon ivniti 0 r up-_No f television receiver eration.

To tuen the t:qdévéll&%%ﬁ?’ggefﬁgfmiﬁ %9 S HHTaT &ff « AR}‘ erates the

ori-state of cudwkRitergh@l begins tor generate gartting mmswlmtsmssm or

QL -of f. Starts r gt e f; erm nal
cd ISVPRLY EH&Rgm gﬁ%ﬁ@ﬂﬂ%g; A ﬂe a OSCL%% at o gnes

23 flows through resistors orrzont suppl y
termnal 41. W%‘%h??tuﬁ"'cﬁlﬂpéﬁﬂ Vo liame &Hasnbeasn ganepatedorsunmiyal

oscil | gt @ SGurrgoOvide Shkt gblh;mgoglﬂn_aldgl%ﬂ(yﬂ@tﬁ _qudl I M2 Sy 60eb70
-7- and switchin ul_se t or se nodul at or egi ns
to generate g%?“ggéb%n%estFﬁ?‘pg QSD%%&%I%E% Wr KHATA BIHRRE at
term nal 43. Dohce sufficient B+ supply vol tage has been generated, supply 5
current for the horizo e fro t.he B+ term nal
43 through a resistor ggﬁ géﬂégﬁgére% E %gg's}log%ﬁ SW %I‘{ga
at termnal £n%idhe rievelaruphtne foswiwchdmaon ¢ idnals @}byldmrzmalal 10
osci | | atiay 5(bsﬁm;.e§oadsquah§biwst Qﬁb%&a%'egwl%éﬁﬂ?f ga’ A

e

hori zontal drjver sta zont al_"qut put transi I ns

swi t ching to FEHETAE e’é%’r §8€1ﬁ8P§€ vOFEY§&s SE@95s Y G he E%Wﬁcﬁqw]of
hori zont al owgyaput rerahsistor303 béhdnst eadytﬂﬁaige W Enerddd agas-ade

2 and V3 for
ot i zontal - od e ne TER9e R0 E8:ET HheP A RO O MR T 1 1o
theTr st eady-RERELFPeEs30TheThowsteadypisyaier zsrn@@riamt\rdﬂtﬁge‘sar descrl bed
15 developed at terminals 37 and 38 enable the supply
voltages V2 and V3 for ho'r'izontlal oscillator S0 and
horizontal driver stage 70 to be brought up to their
steady-state values.

The power supply arrangement thus far described

20 provides start-up and steady-state oneraulng potentials
for sw1tch1ng regulator 90, horizontal deflection circuit
85 and the various television receiver load circuits
coupled to'horizontal_outpuﬁ transformer 30. One
additional power supply is required, that is, a standby

25 power.supply to provide cperating potential for remote
cortrol circuit 40 during the standby-mode of operation
when the off-state of command signal 95 is being
generated. _Herétofore in the prior art, standby power for
‘remote control_circuit'éo.was obtained by directly

30 cbnnecting a_voltage dropping resistor between bridge
_*éctifief output terminal 23 and the input voltage sup
terminal 42 of remote control circuit 40 to develcp th
lower macnltuce DC voltage V1:from the relatively high
magnitude in Dut voltage Vin. Illustratively, if the

35 voltage Vin is approximately +150 volts DC, and the

1v

IS 4
he

average current i3 drawn by remote control circuit 40 from
terminal 42 during standby is about 25 milliamperes DC,
then a relatively costly dropoping resistor of



provi des start-up and steady-state operating potentials -for swtching
agll at or 90, horizontal deflection circuit -85 and the various television
pceiver load circuits coupled to horizontal output transformer 30. One
addi tional power supply is required, h& i's, a standby 25 power supply
to provide operating potential for rendte control circuit 40 durlng t

st andby- node at. t f 51is b ' ng
gener at ed. a&;& 0%5‘; e #ﬁ}{ V@E?r]iéggn%rt ai:ta?ﬁ%dg{/f ower %%ét?'h enote control
circuit 40 wHABEAGE ndRRDH ARG dq |Be Hsed -cor'm’é:@p ipardiomagd §usBpirng
Suppl y 1 erm Lo G*"‘“’én‘ﬁ“é“ﬁw SRR g 29 50 Ao T ouar o
magni t ude Dc%tsol f"f%‘fﬁ U'f fﬁﬂ’& Eﬁiﬁ L?g'ér &€ vol t age
Vin. 111 Ustramowntys of powenrs5 the/cﬁmagané ressl shor mayitee neguiz@dy dlot s
DG, and the ayeradeCli yt't;,ﬂsé LG (Had S oAU W Grled el b AT

term nal uring stand nper es a rel atlvely

costly dr opplrv@c?b‘ﬁ%t’éﬁﬂlﬁr %’&)rﬂ%ﬁ rﬁwas:qeqﬂmon ddsaprante

di ssi pating thmd nerneady tthd erdiffithint erelict Rntdw1of such a
st andby power su‘$1¥ a:{ran ement may be 7 or 8 watts in the standby node.
To di ssipate THEPEY a1 T arge 5 anounts of. power , t he dropping resistor
may be rkQuired to be |&dcteattinm o ethee tiziverttissi sx.q)@r tsStandby power

television T opglyes £oLheTeddite WAL Sl et ell 1ol t

board carryin enmal ni nf renote control CI I’CUI t elenments.

A feature of %%4#?/%]‘&?%??% %t%WM}E@Q‘WY and
controlled tei-ﬁwmmreamvmﬁ f‘pazfodmsesl Iﬁ@tne@& a1l i gasivn don Stept | oR/

in both standgg oy rP % eq,} ‘1es ?ntlt%n in
t he standby power y dro Jt ena

pl aced obSt hebeapkaged erdthe rsame m@@s:xmrbdmaﬂd\@%l%nts of t he
remote controfagdifgithd - eié‘:ﬁéﬁts of the remote control circuit.

. The standby power supply
10, illustrated in the FIGURE, is 1nterposed between
bridge rectifier 25 and remote control voltage supply

20 - terminal 42. In this manner, one of the unidirectional
current conducting devices of bridge rectifier 25, diode
D4, serves the additional function of a half-wave
rectifier of the alternating mains voltage for use by the
DC standby power supply 10. ' B

25 Standby power supply 10 includes AC mains supply
source 20, diode D4 of bridge rectifier 25, a T-section
filter 15 comprising resistors R3-R5 and capacitor €2, and
a diode D5. The input terminal of T-section filter 15, at
the top terminal of resistor R3, is coupled to the input

30 terminal 22 of bridge rectifier 25. A current return
terminal of the filter at the bottom plate of capacitor C2
is in common with current return terminal 24 of bridge
rectifier 25. The standby supply voltage V1 is developed
between the output terminal of filter 15 at_terminal 42

35 and ground 24. -

In operation during standby, diode D4 becomes
conductive within the polarity interval of the alternating
mains voltage when terminal B is positive relative to




[efr]. Thé standby power supply 10, illustrated in the FIGURE, is
|nterposed between bridge rectifier 25 and renote control vol tage supp
terminal 42. In this manner, one of the unidirectional current conduc
devi ces of bridge rectifier 25 di ode D4, serves the additional function of
a half-wave rectifier of the alternatlngégalns voltage for use by the DC

standby power supply 10. 25 andby pomer supply 10 includes AC

mains supply soUleg, A ¢ 0d% PP den Jogd | ag{d%'sc&r&ﬁfeqtz @ hid ter

15 conprising resistor capaci tor, , di ade . .Jhe input
terminal of T-s eﬁ;‘@qﬂmrﬁ#m%@l 11’5 UIBHO‘%% Jﬁﬁi-st%??ﬁ R d Bésita GRagge i s

coupled to thel If\fyli%ﬁ%a_%é@iﬁaflaézhai’o afn Q[mf&}ﬁnécm&té iRy vzﬁtag‘é OlE roeft
return termnal of the fi at,_.t he hottom cit

common with cur r%qmrfe‘i‘iﬁ ri‘?"é??n%?HZ ol it geejfé) |13{Jl§} 05‘th ‘}e:“%%édby
supply vol t age \Xialuse d@ﬂeﬂm@edlmmem tie suhgrantiayandthas Jf I'Qhé?r DG at
termnal 42 35 d%:.zalkml OPSESLd %%df%é&@@@cuﬂ%& Dsome

becones conductlve mn int |ty I nt er

e alternatjn
vol t age when t er®¥ nilre B¢ SV%E?“H? Ve r &9 g dxprped 93‘:?%?%1?%?1%@°%%0%e D2
i s bl ocked, ‘and wefété ethe i 2ihdDVisC f$@pplervid Niedgs V‘.hrﬁmngh:esmststmrstm and

R4 to charge filter capacitor d e
magni t ude | ower FheR :fﬁ &# n:biut C%%?Jf%ge Vn[?lﬂﬁ%eég%/esréég‘tel%l‘ va ue of t he
current i2 16 subdvantagédysinapevhitheome torrednce the a5z dyof cHit e

control load ci rfi‘i{: £0 aﬁQ@?th ihe &6 xYQétP&l@ei/ éﬁefhﬁélté’dof)@@ﬂs@@fﬁ)ss
resistor R5 before tﬁ ?lna EE% ﬁyolta nt.r ol
t

circuit 40 is obe?ﬂ%stLBFﬁﬁe%t¢ bﬁc@§§g%rogocap%ﬁ£g §%05§¥9“°h
pem ts one to redumenhbe2si Zeoaf otbertihyeduripgcthervaharity usetéowel of

Prengh 7 oo 2ha' RaiRhOU81 ERgR" AHER' 81588 B2 °C5ARAECETaRAPBE! 107 ©

15 nonconductive.

Because standby power supply 10 uses half-wave
rectification of the mains supply voltage, both the
average value and the RMS value of ths voltagev22 at
input terminal 22 of bridge rectifier 25 relative to

20 current return terminal 24 is substantially lower than the
average value of the input voltage Vin and the RMS value
of the mains supply voltage, respectively. Thus, the
power dissipated in the resistive elements oi power supply
10 when load current flows from input terminal 22 of

25 bridge rectifier 25 to supply terminal 42 o. remote
control load circuit 40 ié substz.atially reduced compared
to the situation where a single dropping resistor is
provided between terminal 23 and terminal 472. Similarly,
the power dissipated in each of the individual resistors

30 is reduced due to the reduced RMS value of the voltage at
termiﬁal 22.

Because of the lower RMS value of the voltage at
terminal 22, the power drawn from the mains supply 20 by
standby power supply 10 and remote control load circuit 40

35 is substantially reduced to the order of 4 to 5 watts.
Turthermore, the dissipation in individual resistors R3,
R4 and RS is also substantially reduced enabling these

dissipative components to be located on the same princted



term nal 22 fron1occurr|ng during the polarity interval of the mai ns

/ pge when di ode D2 conducts and D4 is 15 nonconduct'i ve: Because

dby power supply 10 uses hal f-wave rectification of the nmains supply
age, both the average value and the RV5S val ue of the voltage V 22 at

i nput term nal 22 of bridge rectifiert9s relative to 20 current retur
termnal 24 i [ n the avera a| e inpu
voltage Vin aﬁaéffﬁg{%% ﬁ%&gvﬁ %Tﬁsr%%g ‘9%‘13'/?%15 ]'Ir% r"éctl vely.
Thus, the poweieméntsparedlocatesd mstsadv@f ermmmmftlmetco @q)pl y 10
when | 0ad curjgghrblous £rﬂgatn9ilﬁk§§%f%{@% Jf e ZelePid lie f&‘éiéé:ﬁ y25

lto supply termnal 42 of ,renote con d circujt I's substanti

r educed conpaFEHa%ocPﬁéséﬁtuaf?%ﬁhﬁﬁﬁﬁﬁﬁa.E#?EH%FcﬁQRuRQﬂFFeﬁﬁ?&QH %
provi ded bet weesiseopsNRE-RS bedrédicedpl tie. cimponhanity  coddits pover

feduceq e vErGHCst ehd thRFh s bPanERkR A 2‘2“39%%%%%% “HEER over RV
val ue of the ﬁurthgé,atheemvgatln arnhangenent defvetandoy twemmsmpslmm y
20 by Sta“dbywO&Efﬁ!QE’da%Qdafﬂ Eﬁémi‘?c@ﬁ‘tfeéuiﬁédlﬁ'ji&é%t KBS s

substantially reduced t he order watts FurthernDre t he

di ssi pation yﬁtFﬁﬂFnguEPerQ§?§9§r§e¢§1f¥ax 5&9¢€§|§1 dm§ﬁﬁ%5ant|ally
reduced @oabl sngntibgse di ssipative conponents to be |ocated on the sane
Drin-ed circuit board that the other renote control circuit elenents are
| ocated instead of requiring themto be located on a heat sink portion of
the tel evision receiver netal chassis. Furthernore, because the power .
rating of 5 resistors R3-R5 is reduced, the conponents costs are reducedJ
and their reliability is increased. StiII further, the inventive
arrangenment of standby power supply 10 as iIIustrated in the FIGURE results
in less power stress of the bridge rectifier diodes D1-D4 during




10 standby . -11- CLAIMS 1.- A power stppI y for a television recej
responsive to a command signal havi‘ng an on and off state, conprisi n

a source of alternating voltage avail able during both states of saig
command signal; a full-wave rectifier inguding first and second
uni directional current conducting devices, an output termnal, a curre

returk<term nal-:and fir gt.agamé-second 10 i nput term nals, said source of
al ternating vol tage co t ween saldflrs and second j nput term nals
so as to develop a first direét BASGTRMRRY ﬁltfﬁﬁﬂﬁ?P e ¥ent
return term nal &-eskqbrohlsg.vleotﬂlb tahacommaardl givynadf fhastiaie amfors aind coffresichte,
si gnal upon the @#&J g &1 conduction of said first and second

uni di rectional & At ¢ ductl ng devices; a first power supply coupled

bet ween sai & ful | -wave reat |quumca)mﬂamlmmmgemolrtagﬁ revak halnke sdurihg

responsive t0 St aFaRad YHOMlid Worluid Widhgn 20  operating
potential fromsaid first dlﬁr“iit volta e onIy durln the, on-state of said

comand signal; a load cif ""ﬂ‘@?egF? HERST. B r atf G h AR FEFORAN y

during the on- stxmeanfeaajodzaaoramm gmiaﬂcxﬁ@vuwﬁs Irﬂmsﬁpht
full -wave rectifjer put, term frol cui t f(g

devel opi ng said t&m ngr%*rrer}g.noreat%ﬁ%nWﬂf]po%‘fo thﬁﬁ'ya ?%?/?
one of said0 input temmindilsectsaidlsourcemt cuktRICiA Tingl ewd Leage o

d I d
evel op a secong, wp‘i‘@%f BE ﬁﬁ{g@al&“f tvélﬁ Weeddilinifut €£&Sﬁﬂz&£f§ S8

control circuit on.an states of said conman

signal, includi i & |qecV@r1QR r%:lﬁﬂtr%\ﬂwcé% Yabtage fekvegn ﬁﬂl%m%@‘bﬁt
te(i nal, and hafd Eudrdedit/ e e t@tnDeabd edh¥ithd Noen!r €188 o €ind Nthe
off states of said command signal upon the alternate
15 conduction of said first and second unidirectional current

conducting devices;

a First power supply cbupled between said full-wave
rectifier output and current return terminals and
responsive to said command signal for developing an

20 operating potential from said first direct voltage only
during the on-state of said command signal;

a load circuit energized by said operating
potential only during the on-state of said command signal
to draw power from said full-wave rectifier output termnal;

25 . a control circuit for developing said commané
signal; and

| a standby DC power supply employing one of

saiad unidirectional current conducting devices
to develop a second, lower magnitude, direct voltage that

30 energizes said control circuit during both the on and the
off states of said command signal, including a filter
circuit having an input terminal and an output terminal,
and having a return terminal coupled to the current return
terminal of said rectifier, the input terminal of said

35 filter being coupled to said rectifier for half-wave .
rectification of said alternating voltage by said
one unidirectional current conducting device to develop

between said filter output and return terminals said second direct

0 | RN O O O




termnal of said rectifier, the input termnal of said 35 filter. belng
ed to said rectifier for hal f-wave rectification of said alternating
age by said one unidirectional current conducting device to devel op
een said filter output and returmiterm nals saird second direct 40
11111 -12- voltage of magnitude |ower than that of said first direct;
vol tage, said control circuit being coupled between said filter output~and
return termn p c L m;l ej .d
[l ter | nol uagegadsres, pROHEL,SUPBLYEE AL BakPof Suil ctbEE hDrSate
rectified by §9l§36ﬁe Eﬂiél?@@FF@haF1§G?F§nbeé§ﬁdG@FPhgddéﬁFdéenaﬁélénother
uni directionakii®er @uﬁpaﬁtaﬁgngggﬁtﬁgtggMiﬁglgnterposed in the current
pat h betmgen said capacitor and said rectifier for bl ocking said
capaci tor“from di schargi ng through said path during nonconduction of said
one unidirectional curr2nt Bopdveri agpddyi secotf8ig SopCleimslpphgrein
according to er i u o]
%F?g”Fﬁl%@ §h81§&é9 E EESéciESL ¢63 Eh§8sec?ron g letagio

resi stors cou 0 said cap aclt SO as form a
4. A power s@bBFy1&cééi§rH@VFOIEF§Fﬁi?dwhﬁré?hdsapé vrédinpetiestional

current C0ndU@hrﬂﬂndetbﬁaubtlﬁguBé@dcé?t&ﬁanaﬁatﬂekeﬁhidw&Eéthbhal current
rer Ctlflel’ term nal s.

return term nal _and, _one g Eﬁ |np§% ! %g

5. A powdr sGPpFyREcESP PﬁglPS XthPalp EFBBFES A%s EREnGEAFRE PB

coupl ed betmebatsaed_Fend]caQQCEtperandtpandand current.- return term nals.

- 13- rectifier for blocking said capacitor from
discharging through said path during nonconduction of said -;)
one unidirectional current conducting device.

15 L
3. A power supply according to Claim 2 wherein
said filter includes first and second resistors coupled to
said capacitor so*"as to form a T-section filter.

20 4. A power supply according to Claim 2 wherein
said one unldlrectlonal current conductlng device 1is
coupled between sald-aﬁkege rectifier current return
termlnal and one of said bxidge- rectifier input terminals.

25 5. A power supply according to Claim 4
including a second capacitor coupled between said-—bEidsee o
rectifier output and current return terminals.
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corrprl ses ‘an oscillator, swtching nmeans responsive to the output of
oscillatar, and a sw t chi ng power supply transformer coupled to said
swi t chi ng neans and energi zed by said first direct voltage during the

swi tching of said switching nmeans to develop said operating potential, said
contngf circuit including means coupl ed tqQ said oscillator._and responsi.ve
to said command signal fof-di $aBOMRS SYPE Saqqogp&pgd%p G§aiRe 1 yherein
of f-state of saisdicorfiamdt galogmal supp i pomdrisesplan ascdildietgrt os@li&chifg
wherein said oSGl Al oo COIIICS R AU IFANA 56lilALAL137d c82), dan

t ransf or ner conprises a rr-zont a put rans or ner avin II’St

wi ndi ng ener gi zS¥LRFRIaIG) DoWest SIPPASt LrERSERETERTI CoUPdedh Fonsad g coupl ed
]EO S?I d | oag ci rswﬂcm& ﬁte@@i&erarﬁillé@{ét @@{dign%atﬁa @:@ls(? liz.%%ltekr&l%agfé
irst power sup r1ses_.a requl a SW tC ev sai
operating pot end"éﬁ 13:(.5}}'}3’6{1 aff&a gsél‘i 5nrse§ﬁI gglg& t ch
and responsive tsal\chrqmanmg pogindtigder a:tamdg qmrte:mh airfod tpineduding
modul ating the guitch é:'?:g.lpq}cecisq{od srae.l.gi“q%[&.rllsa‘ééotxc%n§ ok o Qrem?:@ms%r:.ﬁr

bei ng responsive to s command Sl e sal d regul ator
switch during teemsemdssgiamadi Loy §ag}|¢alosc[1éflra]t°trel°é‘¥'1§|gor’f—**e

recei ver power dymlatdtd 1dr greidhedaie siegedlibed with reference to the
acconpanyi ng draw ng.

6.. A power supply according to C aim.l wherein said first power suppl@

7. A power supply according to Claim 6 wherein
. said oscillator comprises a horizontal oscillator and said
transformer comprises a horizontal output transformer
15 having a first winding energized by said first direct
voltage and a second winding coupled to said load circuit.

8. A pgwer supply according to Claim 1 wherein
said first power supply comprises a regqulator switch for
20 developing said operating potential and a pulse modulator
coupled to said regulator switch and responsive to
variations in said operating potential for pulse
modulating the switching of said regulator switch, said
pulse modulator being responsive to said command signal to
. 25 disable said requlator switch during the off-state of said
N command signal.

AL

-
the acco:panying drawing.

Lfelevision receiver pcwer supply

hereinbefore described with reference to
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