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rel ates generally to the field of power supplies for teggqaggq; hmbaqhtus
and in particular, to power supplies for control circuits in television 5

apparatus adapted for operation in *)oth standby and run nodes of operation.
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features are oftén un er ‘the control of one or nore integrated circuits, at
20 |east one offeMEVisics Fecsiversmhydide® weqprdervmrdcehor. Tel evi sion
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similar construétion ormer I'mary” wi ndi hg . coup 30 to the
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channels, whether broadcast or cable, for step-wise

selection and similar functions. These features are often
under the control of one or more integrated circuits, at
20 1least one of which is usually embodied as a microprocessor.
Television apparatué with such features as
described above, and others, are provided with standby
power supplies. A standb? power supply is generally a
power supply whic@ is operable whenever the apparatus is
25 coup;ed to a source of AC power, for example, whenever the (b
apparatus is plugged into an AC mains supply energized
socket. )
. Standby power supplies are of generally similar
construction. A transformer has a primary winding coupled
30 to the power plug of the apparatus and has a secondary
winding coupled to the input terminals of a rectifier
circuit, for example a full wave bridge rectifier. The
output terminals of the full wave bridge rectifier generate
an unregulated DC voltage at a level which is related to
35 the voltage level of the AC power source and the turns
ratio of the transformer. The output of the full wave
bridge rectifier charges a large filter capacitor. A
voltage regulator coupled to the filter capacitor and to



vol tage regul ator coupled to the filter capacitor and to 2

RCA 85,022 the bridge rectifier provides a regulated DC voltage for
operating standby | oads, for exanple integrated circuits enbodying

m croprocessors, random access nenories and renote control receiver. It has
been the practice in sone 5 tel evisioB apparatus t |I| 2the samne

st andby power supply for energizing these sane Ioa &Prﬁg run node

opefat i ortles eidge |mmmrmwﬁd¢s tdli&g)xJaHécteDC lveddsgehifclr ar e

oper abl e gl efaéﬂup e fir WELHION Ay ﬁ%‘lz@{z ige or nore
separate power p |es or exanp ose derived by operation of a
swi t ched $RRRAYHR rm%‘iﬁRHEPCQﬁS‘-Wﬁc (—S@é?ﬁﬂ"é aqre somerniigs @@ ection

circuit lfbr@otiéﬂcﬁiﬁﬁrtdln,ré/&éﬁbﬁ nclltdafas'slﬁéétba&lé tﬂz@b?d‘ﬁémﬁu stk use of

'S epargte ugﬁe‘gl at ed DC val t age sources f standg%/ | oads and run node
| oads” pr €% @ APPARAH S it RS 5ne St oMC¥€Xand-one of
per f or mansupEiyd Tt |eriedgizingl tehemeodaame dfoa:tsormm'iatg nelnatmexiet 0 t he cost

Of suppl Yl 21 St RV A AR S GBS LA kg dde cos!
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the comopienigowdBd B drit NHIAE Isépariad vfé}.‘"’%rupiﬂﬂlé' 9, #@prd to be nore
expeﬂglve especially the transforner.” Secon yn fode omer can often
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performance and reliability. The problem of economics -

relates to the cost of supplying standby power from
unswitched sources as compared to the cost of supplying run
mode power from switched sources. Standby power is usually

20 much more expensive than run power, for a number of
reasons. Firstly, the components required to construct a
standby power supply tend to be more expensive, especially
the transformer. Secondly, run mode power can often be
supplied by existing secondary supplies operating in a

gﬁ;ZS switch mode and/or flyback converter mode of operation.
Moreover, transformers used in switch mode power supply
circuits and horizontal deflection circuits are usually
less expensive for a given capacity than the standard mains
frequency transformer needed for a standby power supply.

30 The relative cost will vary according to the particular
circuit parameters and load requirements, but the
difference in cost can be as much as a factor of twenty
times. It is therefore apparent that it may be
economicélly desirable to use a run mode power supply for

35 standby mode power. Even if the unit savings for utilizing
run mode power rather than standby mode power is small, the
large numbers of apparatus in which such circuits are
included can result in large overall savings.



economcally desirable to usé a ruh node power supply for 35 st andby node
power. Even if the unit savings for utilizing run node power rather than
st andby node power is snall, the |arge nunbers of apparatus in which such
circuits are included can result in |arge overall savings. RCA 85, 022
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t el evi si on apparatus has becone nore conprehensi@gﬁ d re operational.
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conmuni cat.i on nd contro s such,as a 15, three wire seria
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additional integrated circuits were |£cl uded, which .circuits d not have

to recei ve powerMiFTrPRECSESFRH,CABHEODIAY JFrephine, iRt SRR Sy in the run
node of sw@r@EOSNintdgtated shesuite bel bvientaommppasdit Uohas been swit chzd
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t hbSe opereéleire berhaitaemiynicatioms bus. In earlier
generations of microprocessor controlled television -
apparatus, all of the control integrated circuits present
were needed to operate with the apparatus in the standby
mode of operation. Under these circumstances, there was no
20 particular need to have different power supplies for the
different integrated circuits. In subsequent generations
of microprocessor controlled television apparatus,
additional integrated circuits were included, which
circuits did not have to receive power in the standby mode
25 of operation, but only in the run mode of operation, that
is, when the television apparatus has been switched on. It
is possible, of course, to utilize a standby voltage source
with sufficient capacity to power both kinds of integrated
circuits, that is, those operable in both standby and run
30 modes of operation and those opefable only in the run mode
of operation. However, this places an additional burden on
the standby power supply, which in turn places an
additional burden on the standby transformer. The cost of
providing standby power for all of the integrated circuits,
35 for both standby and run modes of operation, can be
prohibitive.
Efficient operation suggests the need for separate
power supplies for those integfated circuits requiring



.30 “rodes of operation and those operabl.e only in the run mode of

operation. However, this places an additional burden on the standby power
supply, which in turn places an additional burden on the standby
transfornmer. The cost of providing standby power .for all of the integrated
circuits, 35 for both stiandby and rdin nodes of OpRgALKEORy,CaN be

prohi bitive. Efficient operation suggests the need for Séparate power
supl i es dawer losky iint dteatmih giadaiiafs opapatdiany Howeaess, GMPSpower only
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roblgmresylts from exceedi ng a certai ol.erance faor, di fferences between
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di ff er entfumguuitorpiies ladstt he The quretileh clesuiits :ﬂnonwel:dcebeiillw aappreci at ed
that inteqratad %Jf&a{rﬁcg@% ﬂ%éﬁﬁ&@é%&% Wi Y1 3ot her, for

exanpl e by "a conmuni cati ons S, S g&e a ¢ommon r.eference Ebtgn i al . Most
CMOS i nt sYIRRYE Vioor 0%t $heedln ARG kB PREITUM Y94 tBACSnGPPALE %Pn not
exceed VIRrsbrddt it I MBAMRE ifdlgrhted Nt AdHiedr atred wailncwet Wil |
not fﬁhlblt an _un%£e0|f|eﬂ behavior. At qgreater, than VDD + . 3v, unguarded
flip opépm\%’@éq %o’t’}%g"iarﬁeéjgr%l‘tr&iﬂf%& 4h§y change state as
wel |, in attdddaihddtddiar s ons lardotr ,arf3Cle daatpdle byomsi der, for
exanple, two CMOS.integrated 20 _circuits. i f dcircuit is
power ed b‘iP“é{mgl%afttlosq%r%bi/ s%bapﬁey aancgm%rhoen oﬁ%rr%pg%g%g&qbg'a 5 volt run
sUppl y. IModintGMQSvient esyxrt ek sciopmridtse reqwB @y thaythehaoddage ease

di ff er encgpetmpan giie il pcedd Hpe 8¢ Lagerdepptocguazaht@6 thut - 0.95
(5v),= 0.5v. Since 25 both integrated circuits are interconnected, for
exanbﬁe Hihe integrated circuit will not exhibit any unspecified

behavior. At greater than Vpp + .3v, unguarded flipflops, -
RAM cells and other integrated functions may change state
as well, in addition to the possibility of an SCR latch.
Consider, for example, two CMOS integrated
20 circuits. One CMOS integrated circuit is powered by a 5
| volt standby supply and the other is powered by a 5 volt
run supply. If both power supplies operate at 5.0v % 5%,
the worst case difference between the outputs of the
voltage supplies is 1.05 (5v) = 0.95 (5v) = 0.5v. Since
25 Dboth integrated circuits are interconnected, for example by
a serial bus, with the output of one integrated circuit
driving the input of the other, the difference between
voltage supplies violates the Vppt+.3v rule.
In conventional television apparatus, Zener diodes
30 of 5% tolerance are often utilized in voltage regulating
circuits. However, once AVz and temperature drift
tolerances are taken into account, the nominal supply can
exhibit a 10% variation in voltage level. For the example
under consideration, the input of one of the CMOS.
35 integrated circuits could exceed Vpp by 1 volt. An SCR
latch under these conditions is very likely.
In general, a 0.6v — 0.,7v difference is needed to
generate an SCR latch. In addition to applying a voltage



a serial bus, with the output of one integrated circuit driving the input
of the other, the difference between vol.tage supplies violates the VDD+. 3v
rule. In conventional television apparatus, Zener diodes 30 of 5%
tolerance are often utilized in voltage regulating circuits. However, once
AVz and tenperature drift tolerances are taken i&%ﬁ-%ECngt’ t he nom na
supply can exhibit a 10% variation in voltage |le . “FoO he exanpl e under
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cont r olpel i ifdfidaTs i Yarkfe S Wt Of fsothillat 3 Rmu1anRnky tHeeft on.  This
sane conditign exists if the supply voltage for one integrated circuit is
mai nt aiFEF R AL RY gERYE a?%é’sﬁ%/ﬂ"ctorp%&‘atyhé’esmty £rom 8§47Cr anot her,
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mai nt ai_hed t charge Jn the.capacitor..|f.the .gawer .20 supply, for
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| dteh d®fdi dron @hiso@ame condition exists if the supply voltage

for one integrated circuit is maintained by the charge in a
capacitor and the supply voltage for another integrated

circuit connected to the first integrated circuit is not
maintained by the charge in the capacitdr. If the power

20 supply, for the integrated circuit not being maintained, is
a low impedance, an SCR latch condition can occur.

One solution which has been suggested for solving
the latching problem addresses reliability, but not
efficiency and cost. Adjustable voltage attenuators are

25 interposed in the respective supply lines of the standby ~
and run sources to enable manual equalization of the
voltage levels. Such a solution is unsatisfactory for the
long term, and increases the cost because it requires an
additional adjustment step. Power supplies used in

30 accordance with this invention advantageously use NPN
transistors in series pass regulators in addition to NPN
transistors used in switches for the loads. The base-
emitter junction of each of these transistors is reverse
biased when a voltage is applied to an input or output pin

35 while the power supply is turned off. This configuration
precludes a return path for the potential current flow, and
so avoids an SCR latch.



.One sol ution which has been suggested for solving the | atching problem
addresses reliability, but not efficiency and cost. Adjustable voltage
attenuators are 25 i nterposed in the respective supply lines of the
standby and run sources to enabl e manual equalization of the voltage
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voltage and having an output coupled to said respective
15 supply voltage inputs, for generating a regulated supply
voltage from said standby source during said standby mode
and from said run source during said run mode for
energizing said interconnected CMOS integrated circuits at
substantially the same supply voltage level during said run
20 mode.

In another aspect, the present invention provides a
standby/run power supply and control circuit for a
television apparatus, comprising means for developing a
standby source of DC voltage when said apparatus is coupled
25 to an AC power source, said means including a first energy

storage device; switched means for developing a run source

of DC voltage, said switched means including a second
energy storage device; at least one switched control
circuit; at least one unswitched control circuit
30 interconnéct'ed with said one switched control circuit,
operable during both standby and run modes of operation and
adapted for activating and deactivating both said means for
developing said run source and said one switched control .
circuit during said run and standby modes respectively; and
35 regulating means coupled to both said standby and run
sources for generating a regulated output supply voltage
from either of said standby and run sources for energizing



20 node. I n another aspect, the present invention provides a standby/run .
power supply and control circuit for a television apparatus, conprising
nmeans for devel oping a standby source of DC voltage when said apparatus is
coupl ed 25 to an AC power source, said neans including a first energy
storage device; switched neans for developing a run source of DC voltage,
said switched neans including a seconﬁ ener gy storage ygyige; | east ene
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aregulated DC voltage at- a first
mode of operation; a voltage regulator having an input

15 coupled to both said DC voltage sources and having an
output for supplying a regulated DC voltage at- a first
power level during said standby mode and at a second power
level during said run mode; switched and unswitched CMOS
control circuits coupled to said regulated voltage output

20 and to a common reference potential; a control bus
interconnecting said control circuits; and means for
isolating said wunswitched source from said voltage
regulator in said run mode, said unswitched control circuit
being energized by said unswitched source in said standby

25 mode and both said unswitched and switched control circuits
being energized by said switched source in said run mode.

In a further aspect, the present invention provides a

standby/run power supply for a control circuit in a
television apparatus, comprising an unswitched source of DC

30 voltage available during a standby mode of operation and a
switched source of DC voltage available only during a run
mode of operation; a voltage regulator having one input
coupled to both said DC voltage sources and having one .
output for supplying a regulated DC supply voltage for

35 driving interconnected digital control circuits switched
and unswitched at a common voltage level in said run mode;
means for isolating said switched source from said voltage



;bdmér | evel dﬁ?ing séid:standby node and at a second power |evel during

said run node; switched and unswitched CMOS control circuits coupled to
sai d regul ated vol tage out put 20 and to a common reference
potential; a control bus interconnecting said control circuits; and
means for isolating said unsw tched source from $ai:d vol t age regulator in
sai d run node, said unswitched control circuit being engag &%l dp2 sai d
unswiit ched source in said standby 25 node and both said unsw tched and
switched control circuits ‘being energized by said switched source in said
run node. In a further aspect, the preﬁint invention provides a standby/run
power supply for a control circuit in a television apparatus, conprising an
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FIGURE 2 is a ci fcuit schematic diagram partially in bl ob.k form of a
first standby/run power supply and control circuit according to the
i nvention. FIGJRES 3(a) - 3(e) are a conposite timng diagramb5
illustrating operation of the circuit showm in FIGURE 2. FIGURE 4 is a
circuit schenatic diagram of an al ggrnative enbqdi t a standby/run
power supply f.or a control circui tqand I ncl udeggénggf%%‘rtt for swtching
the run voltag&FIGIRE 2 is a cirdaudtREchematdccdiegramschemhtiadlgi agram of
anot het, gilpnnaid e P %fta%dgéﬁ@%y@werpgwgplguQﬂhy for a control
p

circuit including two regulated stan e su s and a switched run
vol t afer i FimqudtiRaeFErding it ihe é-@l"{éﬁﬁtlpe‘,‘ diagram 15 illustrating

t he uste of NPN nr@msts)(a)sw txfess alrer ac@ainp@blitsggamhgha]gageahroIFI URE 1
Cui eV|S|on rece| IS shown,in 0ocC [ rmin
an% |s"l§é‘hsé:l’raﬁ lﬂfrté}eel‘: é’é’iﬁuﬁgf’gf‘ 18, 9%5@% ut and out put
| i nes connectl rEgIGURE 2 J.dola)cddscmam ashemasiiegdéabrams oifnafaone cases and
TUbe DR iy Al e S 4 UMY M) pbldC2Bpr) RCR 17 fecel ves
cast vi deo SIgna XPli

a broa rom ant enna ut 1 ary video
si gnalComftgiole)@imawitr %'@Qﬁor@pwc@ﬁtaf@irdéuléabéégt sheecorder, on
auxi | Ay vdidg e16 The 25 out put of the tuner 12 on line 13 is an |nput
tf;lFClrcwt# st out put of th IFglrcu|t18onI|ne15|s an
BB o the atABHE R cb & ETHAYL S hEREtG ABIFARCPEABBOBHEE 20 has an
out putalcreﬂriatav’le? kb e nosr Y | celS aas;ﬂmwmln poaprcenpplly Fognal to tuner
12. 0 ro r Qyi a VI Q _input to video
WAL ind 144 ild o) Ja%e% Qe LAfRy vhh e

proce55| ng CI rc 10 dirg I5r ocessi ng —
ci rcw&umleﬁﬁeanmtépmwxﬁcltetb mrdemlmas@e§§p@@ycl rcuit 22 on line 21 is an

input to an adapiduige O fd |d &t s‘gmngtetlguhlggrgq‘aptlve conb filter 24
Hnﬁllne 35 23, 1s a first 1nput to a kinescope driving circuit 26. The
k

esddpdshsak ing dhewise 2f H?fs“ G ARFFHOToF WERBESS TRRi ch drives picture
tube ZHbntA Kooy swiibhdd dditdolnesGdtdri ving circuit 26 is the -
on-screen di splﬁyte(

form in FIGURE 1, and is generally designated by reference

ve
[?zsa.on receiver is shown in block diagram

numeral 10. The input and output lines connecting the
20 Dblocks represent single lines in some cases and multiple
lines in others, as the context will indicate. A tuner 12
receives a broadcast video signal from antenna input 14 or
an auxiliary video signal, for example from a cable company
or a video cassette recorder, on auxiliary input 16. The
25 output of the tuner 12 on line 13 is an input to IF circuit
18. A first output of the IF circuit 18 on line 15 is an
input to the analog interface unit 20. The analog
interface unit 20 has an output on line 17 which carries a
phase lock loop control signal to tuner 12. Output line 19
30 from IF circuit 18 provides a video input to video
processing circuit 22 and an audio input to digital stereo
processing circuit 30. The output of the video processing
circuit 22 on line 21 is an input to an adaptive comb
filter 24. The output of adaptive comb filter 24 on line
35 23 is a first input to a kinescope driving circuit 26. The
kinescope driving circuit 26 has an output on line 25 which
drives picture tube 28. A second input to the kinescope
driving circuit 26 is the on-screen display (OSD) drive



10. RCA 85, 022 signal generated by the analog interface unit. A
third input to the kinescope driving circuit on line 37 is an auxiliary
vi deo signal from pix-in-pix nodule 44. Pix-in- pix denotes the capacity to
di splay an auxiliary video 5 signal, for exanple, ‘as an inset imge in
one corner of a larger pictyre. The oz¢yut of theﬁﬁ%g%%slozéereo circuit on
line 27 is anplified by power anplifi *32 and cou o] eaker 34. A
m chopr ocebymal Ifederatedtbyl thegoopbratirrexfadk) urtite et ithd ridel evi sion is

connect ed; ach gﬂg! i nt gr.f acg~.unit 20, the

adapt i ve%@%pﬁ?tﬁéﬁ?n%%%gﬁigg?f%ﬁ@fer €0 ‘%%r cc%‘l tehé% gr?dqtshg%pi X-1n-pi X
modul e 448uFhbiary avideo 29igmgl berom apixndamies mpdudeed dui r &igodmmni cat i ons
and cont rgl x lsnotcdPins | Ao R | L e fp1akp arlCledw{1lilals 33gaRd ENABLE |ine

35. he 'nj croprocessor 36, nonitors jnputs, fromkeyboard 38 on |ine 39 and
i npute f rotATaEr S FRRBR IR 29 Hh 1IRF A4S 1L 08¢ COZESFePL48- operates
responsi Vieatgemphmi otinsle 4Phe Aostpunt hyf rihe pweit aduptlereooriticads st andby

bt put of oy Dot bR SEa bl povsis BRI 032 BFRLIEBBIES oue:

supply 4&orspéakeriB4r e conbined at junction 50, al so denoted as terninal
A. Termnal Ais ' r I : ' The standby
& ﬁ%%fgiéégééﬂ% £ c%rFHrorﬁ.l?x% bﬁ@%a@%on §%DC |

and §5 run power su f S, and 48 are sources o regul-ate

vol thie. the enkiixe tleviatep Fegennested by dateepwsalddtoceasht age,

‘M‘} ch is dapned alfrcal pﬁ}ﬁ’effﬁ}é’e Dgsgn?@rTzhm,f dr@%laapmeft @aﬁdg'itﬁldesl gnated by
reference, puneral s, D rou 6. The vol tage .t ap power
'mi\E:/I‘OpI‘O(?E‘Q'SOq' 6\30:?1‘3@63.1 SI*P%‘QTSC ot T4 %"ng\ﬂcf O\Béﬁs'laﬁallﬁgm\é\ﬁf‘ifef ace
uni't 20. 4dde Dhe/ddtgbusiR PGEapdves sfdhexdingillegl asthree eiteuit 30. The
DC volta @ﬂﬂ A QVer s h I,ve. cQ f 1.l Lser T ol tage tap
DC5 owe%go e lp<|: x-iljn- p?%(& mﬁ"g&%fgs"rhe él\f&%lgaééTpagngca}(’Mi chis .
showhSby CLOCK line 33 and ENABLE line 35. The microprocessor 36

monitors inputs from keyboard 38 on line 39 and inputs from -

infrared receiver 40 on line 41. Infrared receiver 40
operates résponsive to photodiode 42.
A standby/run power supply comprises standby power
20 supply 46, run power supply 48 and voltage regulator 52.
The output of standby power supply 46 on line 51 and the
output of run power supply 48 on line 49 are combined at
junction 50, also denoted as terminal A. Terminal A is an
input to voltage regulator 52 on line 53. The standby and
. 25 run power supplies 46 and 48 are sources of unregulated DC
voltage. The output of voltage regulator 52 is a regulated
DC voltage, which is tapped for supply to a number of
loads. The taps are designéted by reference numerals DC1l
through DC6. The DC voltage tap DC1 powers microprocessor
30 36. The DC voltage tap DC2 powers analog interface unit
20. The DC voltage tap DC3 powers the digital stereo
circuit 30. The DC'voltage tap DC4 powers the adaptive
comb filter 24. The DC voltage tap DC5 powers the pix-in-
pix module 44. The DC voltage tap DC 6, which is shown by
35 dotted line, may be used for any other load, for example
the infrared receiver 40 and/or the keyboard 38. Inasmuch:
as these latter devices_are'nOt coupled to the bus 29, and
are not subject to the SCR latching problem, they need not-



35 dotted line, may be used for any. other | oad, for eXanple the infrared--
receiver 40 and/or the keyboard 38. Inasnmuch as these |atter devices are
not coupled to the bus 29, and are not subject to the SCR | atching problem

t hey need not 11. RCA 85, 022 be powered by the conbi ned
standby/run power supply, at least fromthe standpoint of reliable
operation. However, it is advant ageqys to have s HSEgts powered by the
run supply during the run node of operation from'the st poi nt 5 of

ef fi ci ereypoveredubnt thie Bzombiwed ssgandbirun Raves emprd yan 34C pover
source, 1 Q5+ eXAOR! En& SRARSSHRP! dF Pé’ﬂal%f&“d}feﬁ:attﬁ%rp“ wedaer for

operatlng the tel evision receiver during the run node of oper at i on.

Regul at¥% £% 23VRRtagepry t8 have niichLirafts RAVSRRtk Rokdt® Wbl y, whi ch

corrprl seepply| dLRL NG VERe StiR| Modd hef reseitt ish Eironoltigstahdgdiatdd is a
ws sogrcg {or the hori zontal deflection circuit 54. The hori zont al

def PectPon® ? fangee Y] operates in a flyback node of operation, and includes

a flyback transfdrreguldted | Bhepdwenesuprky ds®eris tmmettq arc@fl i ng of

the fly tLan r p to a

seconda??gémrn%??\gégfn? & #&E%iga%rrgélnﬂ%%% ﬂj’ %dc/?e e ops glkfeﬂn power

suppl y BYiRREY| POVRY nyb@Bﬁr?ﬁa}%‘EsﬁW ttFﬁJeF‘{:fr?r treqadfe s idnr g ode and a

capaCI t Ghe Aﬁexhaaélaﬁla e29tloxf.0r ReGITd tee dtﬂle ﬂd%ﬂ%pl%ﬂ%y 48 may be
gﬁ)rl ved secondarx gg %98 Ied to a eco ,ac% Wi ndi n% of the

tr anst OPAErPo1 3 r BYLFSR I}V S tthe control

ci rcui t ¥IPURt peweer sappligt a 'bue Qé)gwmftm mnbwllmbeasora JGMaS 4Stiegr at ed

Clroul L BBLED 88urclseSUOLRE nk0: SO 2L AIETC I APeY, OPCT a1 g

conditio m Cr opr ocessor 0] era and run St
nodes oThepbqaaugntarhdeéhaccgon n@bm'a;:*e %lQPWtﬁﬁar-’m @ @ma@;: bot h

nodes, Qbqal beT8pELAEI ¥n, ORREAIRS1hde s A OMY FIONESE Ifs £BERdYY, St andby. The
d|9|5tal 30 stereo circuit 30, the adaptive conb filter 34 and pIX in
Line 47 may represent tﬁe magnetic coupling of the flyback

transformer, such that run power supply 48 is coupled to a
secondary winding of the flyback transformer, and develops
the run power supply by rectifying flyback pulses with a
circuit comprising a diode and a capacitor. Alternatively,
20 for example, the run power supply 48 may be a derived
secondary supply coupled to a secondary winding of the
transformer of regulated B+ VIPUR power supply 56.
Each of the control circuits on the serial data
bus 29 may be embodied as a CMOS integrated circuit, which
25 is subject to SCR latching under improper operating ~
conditions. The microprocessor 36 operates during both
standby and run modes of operation. The analog interface
unit 20 operates during both modes, or alternatively,
operates in a low power mode during standby. The digital
30 stereo circuit 30, the adaptive comb filter 34 and pix in
pix module 44 operate only during the run mode of
operation. Thus, the risk of SCR latching is avoided by
the combined standby/run power supply according to this
invention. The microprocessor 36 is responsible for
35 switching the other control circuits on or off, or between
low power and high power modes of operation. The
microprocessor 36 is also responsible for turning the
regulated B+ power supply and the horizontal deflection



B N

.pi X nodul e 44 operate only during the run node of operation. Thus, the risk
of SCR latching is avoided by the conbi ned standby/run power supply
according to this invention. The m croprocessor 36 is responsible for 35
switching the other control circuits on or off, or between | ow power and

hi gh power nodes of operati:pn. The m ¢groprocessor::36 is al so responsible
for turning the regul ated B+ power sugiy and the HQA B502R defl ection

RCAL85, 0223 £b4 €4 &n O N d f | { de. The
timng se_?gence f%’)rrl gﬂgﬁﬁgoﬁ%{lgﬁoﬁ @%%ﬁe%%%%uﬁwgw%ﬁhect ion with

FI GURES 3t3§ tiBiRY. SEERANFRfEPENBRCE FCHIRFE L5 exrkainesy marsker supply 5

46 conprisesly inasshneseiod lwieli NUGURES i @)y WN@E)Ng W- coupled to an AC

power source, for gx | e.,a_mains, s d a secopdary w ndi ng W2

coupled to a full ‘&é@?ﬁ??ﬁﬁ%"?s&?ﬁo’g‘#‘y%% T i3 déi‘“ﬁr, ﬁﬂég’léé and
D4. The of6puempfisés 4uttranefermer diik haxcind isrprimamyr miTeding ive: coupl ed
10 to a t L Lie Ci r rqggpj y 48 is

" coupl ed t%aéﬁgegegéﬁ%grées\fé%+%g§%?%€' afﬁ y%aacﬁ?];t%r daung?a([)l(r}l\rlr%rsl i FllI’he

primary vt dgSeBeRdaryiewingbag i repuplrdntio i udplwaye dEAgml t age and

a switchi Agc€ifLeh tcbfipr T8EnGodicadd a1 dai2 eW3 UhLigLUl trid ke pdtS tur ned
responsi ve to contral signhals received

on and off_by ONNOFF circujt’ 60,
from i cr%r%’&%sg‘gfl Ve RIS pESer i St I13F 4’1?’6'{}1%']1 S dJicwP 9 and
storhfle anol 4ilaege capacagerasd. £iliser tdepamitoahiGy t EanSIrs ipowed N
gated thrBEREY Bl tecSunitd o e S SRR MR AL B et ©
capaci t orfIMbaclevetraps figrmes di? ce Tie D imAnwmguiratinge Wd wfl the Di ode D6
i sof at es FEPOAORI ¢ Al SO0LAEE 0o h (U 1Y 1 AR PG Iaon. Standby
supply 46 nmay be so configured as to 25 generate vol t age of o
appr oxi et SCHENY F15CHiF | 6 st ERRIBP B lo e SR tioRe Cingiity 48 may be
conflgurefls turned on and off by ON/OFF circuit 60, responsive to
- control signals received from microprocessor 36. The run -
power supply 48 comprises diode D5 and storage and filter
capacitor -Cl. When the switching transistor, in switching
circuit 64, is turned off, flyback pulses in winding W4 are
20 gated through diode D5. The energy is stored in storage
and filter capacitor Cl, developing a source of DC voltagé
at terminal B. Diode D6 isolates terminal A from terminal
B during standby operation.
Standby supply 46 may be so configured as to
\_/23 generate DC voltage of approximately +6 volts during
standby operation. Run power supply 48 may be configured
to provide DC voltage at approximately +8 volts during run
mode. Diode D6 is reverse biased during standby mode so
that no current will flow from terminal A to terminal B.
30 Conversely, during run mode, diode D6 will be forward
biased and diodes D3 and D4 will be reverse biased. This
mechanism enables the standby voltage source to operate
durihg standby mode without being loaded by the run power
supply circuitry. This also enables the run power supply
35 to supplant the standby power supply during the run mode of
operation, as the transformer Tl is isolated from terminal’
A. Accordingly, the voltage sources are not summed, nor
even operatively combined. The sources energize'the



to provide DC voltage at approximately +8Volts during run node. Di'odé D6 =
I's reverse biased during standby node so that no current will flow from
terminal Ato terminal B. 30 Conversely, during run node, diode D6 will be
forward bi ased and diodes D3 and D4 will be reverse biased. This mechani sm
enabl es the standby vol tage source operate during standby node w thout
bei ng Ioaded by the run power suppl ircuitry. RGAs8AI@22enabl es the run

power egﬁ':egtl.ﬁ.a%b[}pls%%tsttalﬁ%litliwQﬁdQP 3?&!@9' b£dépleng the run node
ate

of operatlon transf or mer 's’1S0 fromterm nal A
Accor diaffitRenh SuFding fhes Fespestive Redes Rfe@PeRaEioPen operatively
conbi ned. The SDquQ%g%n&QQMAthhesz cbﬁprises a tRGAs&5t622019|tage

| at b II d th t
modes 8 SRUPRT R AR SRR FeadraboP 752 JOtERRECEeTRLPEE Stor 1t
resd st ars Rtoreﬁlcgvc‘rezbraa adlsuiaempa‘sfsl regalatgul.at FheS2ulpus odnfi gur ed as a
seri esrﬁ?{%& z%f uﬂé*%%ro%tzp% ane ehll%t\é?| E&g%&%%' gigor 52 at the

emtte ectro ransi st or vol tage at a | evel of
+5 vol ttsfaﬂﬁﬂﬁqre\ﬂél isnvd qegqulated @F t"ﬁétES#elatdi\oééVQi ofi M5 be the same

| rrespegdiee, Ole'l/!fb]?theJ{] h%tﬁ@ﬂdqfét %@tlﬁy Qh@CtzEa%Q afioh@am: stor Ol is f
bot b potiorl ey S i reRRRGEATe OF shethattheisrits St Boner
i ntOrr tgmecm“:oddﬁe:ﬂ e:gadrai:mtom Idl dmntrlermed.vtingr eneireatc friomntthfeor a certain

pcczarijlogl fHa gch;? sa‘-?ﬁpjl& 4 0g)arc rgn gl i’?’H%Q%S and thereafter, as capacitor

econes rse biased. This prOV|des a
regul at ed vol t agvesupgfl yootdy mrmsau(me@c@swmet dnopexabdiee £ogontrol | ed

and ordggd wqm of ghred qf&‘éﬁ‘u?ﬁ roﬁceuﬁr re@¥RARYV §ihq AC power

|nterrupt|on run/ st andby volta% suppl at the
em tterc‘?ﬂtlt’?%str%t%ﬁcﬂ"q sc‘{iﬁﬂﬂtechroaac?F&ﬁ&lﬁ‘yP&ﬁ&%ﬁ &, for

exhBp| ecdpdd O s dilscifarqyyl dndl aheteaT®@e, as capacitor cz
discharges, after diode D6 becomes reverse biased. This -
provides a regulated voltage supply for the microprocessor
to undertake a controlled and orderly shutdown of the
television receiver responsive to AC power interruption.

20 The 5 volt run/standby voltage supply at the
emitter of transistor Q1 is coupled to a standby and run
mode load, for example microprocessor 36, and to a run mode
only load, for example adaptive comb filter 24. The
regulated voltage supply is also shown as being coupled to

25 keyboard 38 and infrared remote control receiver 40, the
latter being responsive to operation of a remote control
unit 62. The microprocessor 36 operates during standby
mode, and is capable of displaying certain status
conditions, for example by light emitting diode LED1l. The

30 1ight emitting diode is controlled by a circuit including
resistors R2 and R3 and transistor Qs. Microprocessor 36
can switch the adaptive comb filter on or off, or between
low and high power modes of operation, by signals
transmitted over data bus 29.

35 Each integrated circuit interconnected by the data
bus, and in particular CMOS integrated circuits, will
receive the same regulated DC voltage level during standby
mode, during run mode and during AC power interruption.
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.only | oad, for exanple adaptlve co 7. 24." The regul ated vol t age
supply is al so shown as being coupled to ceyboard 38 and infrared
renote control receiver 40, the latter belng;respon5|ve to operation of a
renote control unit 62. The m croprocessor 36 operates -during standby node,
and is capabl e of dlsplaylng certaln s tus conditions, for exanple by
light emitting diode LEDL.: The 30 entttlngﬁamoeé D22controlled by a

e taﬂ%atf%vazt-:-.--ﬁfxﬁ%w%i IR 50 st o ocossor

er on or o tmeen I'ow and hi gh
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CMOS |nte ate

C|r U|ts recei ul ate vol tage | eve
duri n A AT LR anét%u 368 sheRorRr aRupt Lon.
RCA 02>2>w'l§:e surgidyofaﬂa%dsatmimgmdtsefﬂm:i@lnfcfyeaadcmaxumumput veltages is
V|rtuaII$.q]| %T . Moreover, the need for |oading a standby power supply
during run node of “operation is al so virtually elinmnated. The conbined
standby/run 5 poviére sipitagefkenels mixitanmisedi & eney redatesdxitoum -

reliabil it cHiusl gRidiualen an rGRinlz A 6@ CRlrBbAUnkOvRlIgel rouit

illustrated in ) he conponent val ues illustrated in FILGURE 2, as

wel | as tlH(JéJe'iqua]t@& RE é‘chqﬁEl@' BaUEd Asyhpose &lléuFGFaaﬁdAénmal ns

supd © ofn@@:lplﬂs 4atan|audrsg,manﬁé fitd taaged maelnsofsuiaa@yvalft %0 larszau;eat ~Ci rctjit

conmponent_ val ues 0 Ins,su .operating a

50rrsz and*© g‘ajﬁ‘ ' V\éﬁlﬁ %‘?%fgg \;‘%tot é" ﬁrﬁf%rgé‘aué?ﬁ%&%ﬁgp opera'?i ng

the standimydprqnenrs qunmes vmxﬂpitbearapmm@temfmuan A€ maliostrated in
GRES Ly yﬂ g%é@gc%brfa at s HE did WG dlhaY! ib@@lagﬁaﬁﬁbu%o'lﬁsunpl ugged

and conple At time t1, the television garatus I's plugged
in, as shown in FI iming sequence for operating the standby/run

15 power supply and control circuit is illustrated in FIGURES
3(a) through 3(e). At time tO the television apparatus is
unplugged and completely inoperable. At time tl, the
television apparatus is plugged in, as shown in FIGURE
3(a). Current is supplied for charging capacitor C2, and

20 at time t2, the unregulated voltage has reached a level of
+6 volts. At approximately the same time t2, the regulated
5 volt voltage is available to microprocessor 36, which
turns on, as shown in FIGURE 3(b). A power switch for the
apparatus is toggled on at time t3, as shown in FIGURE

/25 3(c). This is sensed by the microprocessor 36, which turns
on the regulated B+ power'supply 56, and thereafter, the
horizontal deflection circuit 54, as shown in FIGURE 3(d).
This results in run voltage at terminal B, which forward
biases diode D6, and supplants the standby voltage supply

30 at terminal A. When the microprocessor senses that the run
voltage has been established, for example at time t5, the
run control circuits are turned on, as shown in FIGURE
3(e). The television apparatus is therefore fully
operational until the power switch is toggled off at time

35 t6. This is sensed by the microprocessor, which turns off
the run control circuits at time t7 and then turns. off the
horizontal deflection circuit at time t8. Capacitor C1
begins discharging at time t8, so that diode D6 becomes



3(a). Current is supplied for charging capacitor C2, and 20 at tine t2,

t he unregul ated voltage has reached a |l evel of +6 volts. At approximately
the sane tinme t2, the regulated 5 volt voltage is available to

m cr oprocessor 36, which turns on, as shown in FIGURE 3(b). A power sw tch
for the apparatus is toggled on at i t3, as shown in FI GURE 25 3(c).
This is sensed by the m croprocessor~36, which tRCABRO22he regul ated B+

power §gp€%%igéig%§g QQEEEaLﬁﬁr éhgtggaﬁgop %gf% 14N circuit 54, as

shown I n I'S resu s N run vo ernlnal B, which
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term ngt Aime\V¥op the HbﬁéQEEGQGEEOﬁnﬁgﬂégédt691A¢ weR ¥ol tage has been
est abl i shed, , f or cont circuits are turned

on, asCERSRRLPR &?Eﬁ%@ugtfg) geec?g?Sngfo 2 Be% {%fdg is therefore fully
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an t f a ef

tlrret . en turns o orl zon eCfI CITcurt at tinme t8.
Capaci h®$ @isebardeddrechhegpradnti thatethe migroprocesser €Bnbeeones 15.
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vol ts ggafx | ated DC voltage at termn ime t9, the apparatus is
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difchatgmaihheonpletploceasperabiesuhtili ROt ppweEris oresedbi€dt a controlled

shut down. At t| th capac has 0|nt t hat the
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i s ful hgnii seapegbd 8o the, CAnQUﬂheShQWevlalBhGﬂﬁﬁaZatUEO“ﬁv¢r10 remai n
Corrp' e&ﬁéyfbmeer ahl-endpt ih 166 PQVRE hSdigéEQESdswiTééhEh%CEiEcﬁiE ustrated”

RE 4 1s simlar 1n many respects to_the circurt shown 1n Fl GURE 2.
Fbmeve#?rtﬁ@nFBPﬁﬁanuFPﬁeP°FPI8§9Va98§t5°alEEFE?%t%wP¥Cﬁ?ﬁ3cE+QQU|t for

corft r othenguhUsuppde obhyagenuhal i¢lusHkhEebygéRéL&11¥0the kind

of switch mode power supply 56 utilizing a transformer T4
in a VIPUR power supply to generate the run voltage source
48. During standby operation, a source 46 of DC voltage is
developed across capacitor C12 by the full wave bridge

20 rectifier, at a nominal unregulated level of +8 volts.
Diode D6 is reversed biased, so that current into the
collector of transistor Ql1, forming part of voltage
regulator 52, originates only with the standby source 46.
A regulated DC voltage of +5 volts is available across

25 capacitor C4, at terminal C. During standby mode, the ~
emitter of transistor Q3, which is a low current driver, is
at approximately 5.6 volts due to Zener diode D7. The
resistive voltage divider formed by resistors R6 and R7 is
chosen so that the base of transistor Q3 is at or slightly

30 below approximately +5 volts during standby operation, so
that transistor Q3 will be turned on. The voltage provided
at the collector of transistor Q3 during standby is
sufficient to turn on transistor Q4, which pulls the
collector of transistor Q4 to ground. This is equivalent

35 to a logical LO signal. This also pulls the base of
transistor Q2 to ground, which keeps transistor Q2 turned
off. When run mode is established by the microprocessor,
not shown in FIGURE 4, the run voitage source 48 will



187 trhe ruh” Supplye vortage and NRNETS eneral |y the kind of switch
node power supply 56 utilizing a- transfor T4 in a VI PUR power supply to
generate the run vol tage source 48 Duri'ng standby operation, a source 46
of DC voltage is devel oped across: capaC|tor Cl2 by the full wave bridge 20
rectifier, at a nom nal unregul ated | of +8 volts. Diode D6 is reversed
bi ased, so that current into the col Il tor of tranBCAt&85,022 form ng part

of wolta e r uIat £1.091LN I €; d rce 46. ‘A
regulate Bl?aéé 8?15§Q%O?F§£fg %gall +£n%£rlé$ Qf ﬁgyaC|tor 4, at
tern1naIletsDuwhmghstandbﬁandentthe é@rV@ed bia§r6h@¢§t6§ CB which is a

oW cur 1 83 dELYET me 3na' RAPREEXATBECLHoSeR 4O hatuints ghser di ode DT

The resistive vo V|der resistors & 53 i S cgosen SO
that thevbasagsf atr ‘aﬁgmsaei Qerv-geatteraePF@ﬁw?t%bY I B8R EPprEREmatel y +5
vglt$ ?ugbmgaggaagbghgpgaﬁélealFﬁ@n&hét?ireastLDr1ﬁBraaké be turngg on.

- The volta rovi at the co ctor trapsist standby is
suff|C|eﬁg%Fg°PGPﬁ ¥nt9r5ﬁ¥?§F8rg \1 ﬁmbﬁﬁ 5%% 5?# g?

transi st @he®@éoffQ gnduadrnbes tsanqmstate@B 35Whenotaan§gstar Q@)sﬁgnal

Thi s alsg gﬁllsak angsggtggaagl?igFigﬁgéoggfounﬁheﬂhtggngggggrtran5|stor

Q@ turne run node I s-establ f he ncroprocessor, not
shown inQEIGURES4ofﬁheit§ncvbﬂeagérsUHléegQ8H | vhichpgengraped fevel op a

DC W%tagése%UBBhléeakoé geq gl théV%t@&raédeeiféuwbt céxtepsuthéecient to
forward bias di ode . Resistors re aiso [ ogeghsobthat when t he
vol t age EFCF@PﬁPﬁéﬁsﬂrrlsgglﬁoa&EBrBQFﬁﬁFng e18°vbrEE, 2 8 ©%8Ft age at

the. baseo@ft&aa@abeerQQB Whhbhlﬂﬁtﬁasensaﬁﬁlpreni&ystnegemated bCas the

ermriter junction. thereof, .and turn r (@] ansi st or
@B is tuVﬁigagFf%ofrEHgl§P8rm8ﬁe opﬁ oﬁéL?§ ésghﬁi?%ansP%¥§§gcgéturns
off, itsaad bDdcawre wekerge HhasaﬁbchngehbcaveétagﬁoregeééFOEuF§e for all of

tr“yﬂﬁte%B@&%Qz%hr%HbEEan@§Q§E§ BHQY by the run supply 48. The
voltage at the emitter of transistor Q2 is essentially
equal to the voltage at terminal C avoiding the risk of SCR
latching. '
An alternative control circuit of discrete
20 components is shown in FIGURE 5, which also provides for
two levels of standby voltage. The discrete control
circuit will turn off the run mode only control circuits
responsive to AC power interruption, in order to divert as
much power as possible to the microprocessor to effect a
\_25 controlled shutdown. The standby power supply 46 generates
an unregulated DC voltage at terminal A at a level of
approximately +20 volts. The run power supply 48, when
operable, develops an unregulated DC voltage at a level of
approximately +22 volts. Diode'DG is reverse biased during
30 standby operation. Transistor Q6 operates as a series pass
regulator, and +18 volts standby voltage is available at
the emitter electrode of transistor Q6. This level is set
by Zener diode D9. Transistor Q1 has the 18 volts standby
voltage at its collector, and operates as a second se;ies
35 pass regulator, providing +5 volts standby voltage at its
emitter electrode. This level is set by Zener diode D7.
‘A voltage level of 5.6 volts, determined by Zener
diode D7, is supplied to the emitter electrode of



m croprocessor. This al so rai ses the voltage at the base of transistor @,
whi ch turns on and provides regulated DC voltage for the run node only
control circuits. Diodes D3 and D4 are reverse biased, and the voltage
regulator is 15 energized substantially only by the run supply 48. The
voltage at the emtter of transistorEzQ Is essentially equal to the voltage
at termnal C avoiding the risk of é | at chi ng RBA 8bj@zxnative control _

circuit of discrete 20 co onen 5 ich al so ~
o ovi IS S (G el R AR LG ke GrOBER: BouBREPor o r cuit
will twhe afafset loef riparmmidtaniQ4 amta digh enough leyednsioveever8€ power

| nterr Yyt O pd ! Qfee'erctboas% ﬁIrIc HT‘{-]%J%% ; afa %ﬁ%igli% to the

m croprocessor to e he st andby power
suppl y t@npdrasion Q4 emlmcbg-'tﬁ%-t ed‘l’m Taangdstor Q4 disnQLLa at a |l evel of

apps oXiv PR I teA0 Ol {5 o 1 drith WY1 sHERDIge 48, dme&oom ~-devel ops

an unregul ated DC vol t age at a level %é}%{)rr&y}l mit eﬁ}ﬁ&ﬂ It D ode D6

is reverRBIRREPUNIHPTD tt S qﬁg operates as

a seri ashepassmn misHE B Propentik idiB. vol ts standby vol tage is avail able at the

emtter electro of. nsi st or ted! [ ode D9.
flg’ SRR ST J;t\s/hq e et [ ts )%q%e%%rur%

Transi stor QL ha o age at SO " and
oper at eoas raptsefmrrtd a;e¢¢msr<85 irna&s tregihetdiscrate/iagntgods volts st andby

o*bagec clis ff“f’%c?(ﬁpt lecty df‘s tHd Scdfeln itheSdideai4ener diode D7. A
of 5.6 volts

tage leve eterm ned by Zener, di ode D7 s ,supplied to
t he emttbrstét%feft%m %?GURERQ:A gEf (e thedayitign @pPrPagatiug & R16 and R17

are ChQ&%‘lﬁ@é‘&e@rt@@u@ﬁsﬁs@feiﬁé\fﬁﬁﬁ ;@Agaawea: mc@s,ermgh level to
reverse bas tter tl_unr?tjotno”kf ¢ ln&alntran3|stor
turned ¥? a%e"‘htt Gr'ts?%‘f%r %4 FanYtItos { n‘s]T]St ]%ls of f, and
transi stxanéPster o4 wbllupel yurnedgon at KhdédC tmﬂrtsan@:qm %Mlta:hed control
Ci{QUit§u§“gérE%, transistor Q5 will be turned on, the base of
transistor Q2 will be pulled to ground, and transistor Q2
will be turned off. When transistor Q2 is turned off, the
switched run-mode-only control circuits are turned off.
The standby load generally is a high impedance load.

20 Accordingly, as capacitors C21 and C22 discharge, providing
power during AC power interruption, most of the power will
be directed to the 5 volt standby supply at the emitter of
transistor Ql1, which operates the microprocessor. This
maximizes the time available to the microprocessor to

25 effect a controlled shutdown. The presence or absence of Y,
the standby and switched run voltages can be sensed by the
microprocessor, not shown in FIGURE 5, and utilized to
control operation of the horizontal deflection circuit 54,
for example, to turn the run supply on and off.

30 FIGURE 6 illustrates an integrated circuit ICl
connected to an integrated circuit IC2 under the condition
of IC2 being turned off by a transistor Q; because switch
S1 is connected to ground. Normally, if R20 is a small
value, sufficient voltage and current are available into

35 the input of IC2 along the current flow path marked by
arrow A to cause an SCR latch. By using an NPN transistor
for Qp, which may correspond to transistor Q; in FIGURE 4,

the current flow path marked by arrow B is an open circuit.



.the run node of “epération. It Wil be app _C|ated that the run Vol t age
source does not forma control ‘input to the:discrete control 10 circuit of
FIGURE 5, as is the case in the cerU|t_|IIustrated in FIGURE 4. If the
tel evi si on apparatus is unplugged or otherw se experiences AC power | oss,
the voltage at the base of transistor will fall and transistor 4 wll
be turned on. Wen transistor 4 is 1§ .urned on, REAaBBI®22Dr B will be
turaed oRn 5P tia%%hofca%%smr Qat%hlt ge -@ulkRYoh PR IEBYNEReaNd
transistor 2 w be turned When transi stor CE Is turned off, the
smntchedPPGﬁnﬁ&&é GHFfeéénﬁﬂeﬁ CIrCUItS are turned off. The standby | oad

gggegaIIK I's a hlghstaaa@@v&@nlgaderzgupﬁggoadunebﬁtrai gapagitors C21 and
I scnar

power dyrin omer r tlon nost of the
e oy ARLRE RGO R <P dnSent o RO BB L e 3BT BB PR . o
trand st par@iculairdly uﬁehaue$ewbennectenrGMGSS¢nte§hatedanmncué35ihe time
avai | abl gn}0¢ BQSlEECE?Bhgﬁﬁééﬁr EBS EEEﬁchfatQQQ%EQFESd shutdown. ~ The
presence or absence of the stan swtched run voltages can be sensed
by the nﬁEPéEﬁ&éésso?henéta§ﬁbwﬁrﬂﬁ ppe@REsgpp&ﬁdaéﬁplmééam@éeéontrol

operatloaeah1haagh9bwé9nb%bldabhecaueangUEEyhbd54offnc gywgpl e, to turn the
run su phéion an 6 illustrates an integrated

circuit erEHREILBd £6 &HapﬁﬁeﬁrQP€H°EFPEEPF°FC§°uﬁGE?°Fh% condi tion of

| C2 1d®i ngohutbededf Ehhydewhr afsastele@@shenauppasatush S1 is connected to
ground. Normally, if R20 is a-small value, sufficient voltage and current
are available into 35 the input of 1C2 along the current flow path marked
by arrow A to cause an SCR latch. By using an NPN transistor for @, which
nﬁy'correspond to transistor @ in FIGURE 4, the current flow path nmarked
by arrow B is an open circuit. RCA 85, 022 An SCR | atch cannot occur
without a return path for the potential current flow



A standby/run power supply and control circuit accordln I Sust Lon
provides reliable operation, 5 particularly with int erc§ !ﬂ ggplmmnr
integrated circuits, and enabl es econom cal constructio *
apparatus. The standby/run power supply al so naxi m zes remai ni ng power

avai | abl e during periods of AC power interruption, to enable a

m croprocessor to effect a 10 controlled shutdown of
appar at us. 19 RCA 85, KR CLAI M5 1. ékéﬁ#ﬁehiétandbylrﬂn

power supply and control circuit for a television apparatus, conprising : 5
means fo%&m?ﬁsrati ng a standby source of DC voltage when said apparatus is
coupl ed AC power source; neans for generating a run source of DC

vol tage; two interconnected CMOS integrated circuits coupled to a comon
reference potgntiaj é&ﬁﬂﬁ\wwﬁw e SOVer Ysupplgdant) contiebuts, at

| east one, of g I nte II‘CUItS ag_lnqgﬂactlve In both standby and run
nodes ofcb’ﬁﬁpig A%afd Y T4BING chits being active

ondy in said meansodor aqnhemdnglagMWaomg:anofnm valipage to both

Coupl ea YhenoPRLA kpBREaRS 3B ciprka o i R DA JaPGeT O

regul at ed suppeynsmfpagqehmtquj ast:aumgowoﬁ e iveltage; st andby node

and from said n
ot Conneat civBLICHESERAUELRA EROS hiEe u‘;‘?za%isu AR AR
supply val FEBE°PeVEfe§GPFﬁgPS’§P§tﬁ-&H- haying ‘H?L‘ Ve iﬂd

cpptrol ghpadkl, it Claagtl oner b&ers&ﬂdrprikﬂﬂd&até@nﬁﬂﬁbﬁitborﬁeﬂﬁd cont rol
bus 25 I, nt er,co | nte rated_circuits. ower
Suppl y aPEEESHL A0 BB AHRrEEN S T, BORER 080 PRes AL T e, i at cd
circuit etherxecoflusaid inl:égsateldscimdhytanblexng actiiee candyi $»ssabdt r ol
means fof'un mode; and
regulating means having an input coupled to both said
15 standby and run sources of DC voltage and having an output
coupled to said respective supply voltage inputs, for
generating a regulated supply voltage from said standby
source during said standby mode and from said run source
during said run mode for energizing said interconnected
20 CMOS integrated circuits at substantially the same supply
voltage level during said run mode.

2. The power supply and control circuit of Claim 1,
further comprising a communications and control bus
25 interconnecting said CMOS integrated circuits.

3. The power supply and control circuit of Claim 1,
wherein said one CMOS integrated circuit active during both
said standby and run modes comprises control means for

30 activating and deactivating both said means for generating
said run source and said one CMOS integrated circuit active
only during said run mode.

4. The power supply and control circuit of Claim 1,
35 wherein said regulating means comprises a series pass
regulating circuit.



30 " activati ng and deactivati ng: both said neans for gen ati n said run
source and said one CMOS integrated:circuit.--active only du ,!ﬂ" mu;m,”m

node. 4. The power supply and control ci rcuit of Claimi,.
sai d regul ating neans conprises a series pass regulating ci Foult .
85, 022 5. The-power supply and control circuit of Claim1l, further

conprising : means for isolating said run source from sg y source
insaid standby node; and .5, @&hs for isolating sald sféandby
source fromsaid run source’in sa| d run node. 6. The power supply and
control circuig,0f @hal Pole &%@d&{ﬁﬂom@a‘ﬁ({: Qi at ed

' ' [err] when energized by dl fferent

circuits re 0 subject to

respectiv 'E‘éﬁFy COBPEIFaNE el s. 7. A standby/run power -supply and

contr ol ICI rcui mebas aorreheulmg?maam swme ﬁrlwd salid standby Means
for deve t age en said apparatus ’is

coupl ed t%g{é%gﬁcl%o%gg‘ 83%3‘9%%’ 3’1 (SPC | gcl uding a first energy storage
dev®ce; swi t chmegansafiorf dsodatdngpsadda stamdbyusoursie BT om|sadge rursai d
swi t ched peel 4l th_agr%nsméd energy 20 storage device; at |east

one switched control circult | east one unswitched control circuit
I nterconnected with said one switched control circuit, operable during both

SLondy e e, Todmmeobouur spenafsdabed gtodhst omeal g o1

eactivatj oth said feans evel oping s u u

swi t ched Yﬁ%ﬂ"ﬁp & Intere RS ﬁFﬁg Gﬁ[ §nd"& inﬂé’s'cpﬁﬁe@trevel y;

am:bregulsubjlgctreana COOR edd k:imj h wmrld Sénggdszad]g byn Sl?.l:lfee%fﬁ‘ﬁ)r g
t t ol,t age rom either of sai

Sener o nogh B! BB 1A YR

standby an an-sodrce

7. A standby/run power supply and control circuit
for a television apparatus, comprising :

15 means for developing a standby source of DC voltage
when said apparatus is coupled to an AC power source, said
means including a first energy storage device;

switched means for developing a run source of DC
voltage, said switched means i'ncluding a second energy

20 storage device; _ '

at least one switched control circuit;

at least one unswitched control circuit interconnected
with said one switched control circuit, operable during
both standby and run modes of operation and adapted for

25 activating and deactivating both said means for developing
said run source and said one switched control circuit
during said run and standby modes respectively; and

regulating means coupled to both said standby and run
- sources for generating a regulated output supply voltage

30 from either of said standby and run sources for energizing
said one unswitched control circuit, and said switched
control circuit as necessary, at substantially -the same
supply voltage level during said standby and run modes and .
during AC power interruption, for a length of time while

35 said first and second energy storage devices discharge into
said regulating means, sufficient for said one unswitched
control circuit to turn off said one switched control



sai d one unswitched control circuit,. and said switched contfol citcuit as

necessary, at substantially -the same supply voltage [ i1 d
standby and run nodes and during AC power interruptiHmm"mI"Wﬂﬂ of
time while 35 said first and second energy storage deviice® dsschar ge
into said regul ating neans, sufficient for said one unsw tched control

circuit to turn off said one switched control RCA gg?9§% circuit and~
said run source. 8. The power supply-gnd control circ ‘828 m 7 -
wherein said neans for devel oping s ‘st andby source of 5 unr egul at ed

DC vol t rises.. n r coupled to an AC power input of said
appar at %ﬁ%@?a&gﬁ%ﬁ%&r%@?i éél"g%ggbupl ed to said transforner; said first
energy storage device coupled to said 10 bridge rectifier. 9. The power

supply and cogirolmgd 'sou ' ' ' i heh s for
devel opi ng sg?d rJﬁ&%Jﬁggérgéuékgggféggagggﬁg?iSggégiggggnggfgﬁg?de supply

deri ved Wherein; saidomeans HonfdevelPPingdstdde STARIPY (BORECe Ofuit. 10
The powainFédql atéd e 0vblehgéi E6iprisesCiai m 9, wherein said switched node

I [ it ' V] PUR ly. 20 11. Th
Suppl y and coht FEPRBEPERRE HOULEd 5O ARLAT BORRY ARt 8% rEdiDover
suppl y capparatssp ahgback transformer. 25 12. The power supply
and control Cirﬁ#iéggfrgééiflér %@ﬁb$h§ gglga&ggQE%Hé¥% conprises a

series pass regulattng crrcui wer _supply and corftrol circuit of
Claim7, 30 saidyrfirst cemercy ngterage rdevice| govRledi £9 usadsurce from

g d st apeyge OpésEiffesal d standby node. 14. The power supply and control
circuit of é?ain18, ~
9. The power supply and control circuit of Claim 7,
wherein said switched means for developing said run source
of DC voltage comprises a secondary side supply derived
15 from operation of a switched mode power supply circuit.

10. The power supply and control circuit of Claim 9,
wherein said switched mode power supply circuit comprises
a VIPUR powver supply.
20
11. The power supply and control circuit of Claim 9,
wherein said switched mode power supply comprises a flyback
transformer.

25 12. The power supply and control circuit of Claim 7,
wherein said regulating means comprises a series pass
regulating circuit.

13. The power supply and control circuit of Claim 7,
30 further comprising means for isolating said run source from
said standby source in said standby mode.

14. The power supply and control circuit of Claim 8, .
wherein said run source operates at a voltage level of
35 sufficient magnitude to reverse bias diodes in said bridge
rectifier and isolate said transformer from said voltage
regulating means in said run mode.



_wher ei n sald run .source - operates at a voltage Ievel of 3
magni tude to reverse bias diodes in.said bridge rectifier HM{JMC“HH&@%IH}
transforner fromsaid voltage regul ating neans in said ru

85,022 15. A standby/run<power supply and control circuit for a television
apparatus, conprising : an unsw tched source of DC voltage avail abl e during
a standby node of operation, and a sw tched source of ngié voltage
avallabl e only during a run node of opgggilon a-vgl tag @ﬁ Q%A havi ng
an input coupled to both sai d DC vol t age sources and having an out put for

SupDlYing 2 TS 2t of BEakabIhnR oddd | SlpBRYC Ly Shnth] N8 345t andty

node and at a sécon ower ring sal ed and
unsmntcheéQJW§3tﬁ#ﬁ?t$lenr%npasatb§pldepvlsang kegul ated vol tage out put

and 1o a_CoMMOI LEkfEendR! §6ut8b] of DEVSILAE Rvat 1481 E0RLTHgNY Sai

control circuits; and means for Isolating. sald unswt
source frdihangRy vBP@&gé’# egReEabion, And AuSWwidehed sFUEReNi *EhDE

conty ol cwd;wagépeawmwlaﬁﬂybauﬁﬁnd anguht Abad sEUbPerativd;d st andby
node and both said Esmntched aQ§B§§4tched conérol circuits belng ergi zed
by said switcndl YBhFede| xegklatos having, a8 (inbyk omplsthcro cBBER, ang
control cisadd tDOfvaltage Idourdes canmd mwmsantmmqtatoﬁoresuppmlmgl t age
conprises 4 d n mer
having a B .%é&ﬁf’% véitagy pt g, HERY hols Sevel udeifgdTsatt]
secondar y stang l?ig nede| and: Gtsaﬁ Berond bevegelevel uring sid THB power

supgpl y angiggatrol circuit of Caim1l5, wherein the val ue of said sw tched

source of DC voltage exceeds thaf of said stand SOU{
N switched and unswitched CMOS cont ol circuits coupled

to said regulated voltage output and to a common reference
potential; a control bus interconnecting said control
circuits; and )

15 - means for isolating said unswitched source from said
voltage regulator in said run mode, said unswitched control
circuit being energized by said unswitched source in said
standby mode and both said unswitched and switched control
circuits being energized by said switched source in said

20 run mode.

16. The power supply and control circuit of Claim 15,
wherein said unswitched source of DC voltage comprises :
an AC supply; '
25 a diode bridge; and
a transformer having a primary winding coupled to said
AC mains supply and having a secondary winding coupled to
said diode bridge.

30 17. The power supply and control circuit of Claim 15,
wherein the value of said switched source of DC voltage
exceeds that of said standby source.

18. The power supply and control circuit of Claim 15,
35 wherein said unswitched and switched CMOS control circuit
are CMOS integrated circuits. ‘



18. The power supply and control circuit of Claimi5° 35 "~ wherein said

unswi t ched and switched CMOS control circuit are ' m uits.
2 3. RCA 85, 022 19. The power supply mmm‘malmmniﬁ *‘Cof
Claim15, further conprising means for isolating said swWté&hel sbur'ce from
said unswi tched source in said standby node. 5 20. The power

supply and control circuit of Claim15 or claim 17, gpacgsi @B§ai d isol ating

neans conprises diodes in a full wa@.bridge rectifier colpled between s#id

vol tage regul ator and an AC power supply. 10 21. A standby/run
power supplae.f orrhe Eover | suppXyidnd contiel avisceit appackaim, 15Qnpri sing :

an unsgw d _source .of VQ e.aval | e i t gandby_node of

oper a?ygﬁ% dcgg'aﬁ&tscﬁﬁj %ﬁ#cfo%f iBéiagﬁ‘?'gggggéaﬁg%@?gegn??é{ﬁﬁfi ng a run
node @rampeaid answitched sourcevint agidr standbyrmpdei.ng one i nput coupl ed
to both said DC vol tage sources and having one output for supplying a

regul ated DC supply voltage for driving interconnected digital control
5circuits s@Wl-chdhRPWEE FURPLY ard %P%%rpm‘@%@e"fquﬂimnl§ai d run

node; o020 claim 17, Wt i 'sdfid! Hdoldt g Chéahd ChGbsPaescaisqassai d

vol t age regutaiir In said and%&gﬁand nmegns, for isolati ng said
unswi tthel sbBtle Wa¥R, LEIAGR)| affom aPEtWeRNHRald)5

22. Voltageerequlntor aid GiniACZpowerhsupply.said switched source of DC
vol tage conprises a horizontal deflection circuit, having a flyback

transforner and secondary side rectifying neans coupled to sai d
10t r ansf or ner21.30 2 Btapdbyhixen power ysupply afox 24 combrel ncinecditwi t ched

oy oS 5l SR L) BipiOlaRe EORBFLASRgS S o1, e POV SUDRLY,
side recti @p rpg\switche source of Dg voltage available during a
standby mode of operation and a switched source of DC
voltage available only during a run mode of operation;
15 a voltage regqulator having one input coupled to both
said DC voltage sources and having one output for supplying
a regulated DC supply voltage for driving interconnected
digital control circuits switched and unswitched, at a
common voltage level in said run mode;
20 means for isolating said switched source from said
voltage regulator in said standby mode; and
means for isolating said unswitched source from said
voltage regulator in said run mode.

25 '~ 22. The power supply of Claim 21, wherein said
switched source of DC voltage comprises a horizontal
deflection circuit, having a flyback transformer and
secondary  side rectifying means coupled to said
transformer.

30

23. The power supply of Claim 21, wherein said
switched source of unregulated DC voltage coﬁprises a
switch mode power supply, having a VIPUR switching circuit
coupled to a transformer and secondary side rectifying

35 means coupled to said transformer.

24. The power supply of Claim 21, wherein said



2 35° means coupled to said transforner. 24. The power ply of CI ai m21
wherein said RCA 85, 022 24 swi.t ched source of DC vo ﬁJ
magni t ude said unswi tched source. 25. The power supply EW”L
which said 5 i solating means isolates said switched and ‘ungw sc
sources of DC voltage fromone another. 26. The povver suppl y of Claim 21
wherein said digital control circuits corrpri ses % ghated 10
cincuits. 27. A conbined standby/run p . suppl y.- substantla fy~as

her ei nbef ore described wi t:h:reference to Fi'gure 1 (itens 45-56), Figures 2

and 3, Fi gWitched Sifce ot D@ U"}Sl@aeé Exceeds NEn anagRRAMN Gs&H@W Ngs.

unswitched source.

25. The power supply of Claim 21, in which said
5 isolating means isolates said switched and unswitched
sources of DC voltage from one another.

26. The power supply of Claim 21, wherein said
digital control circuits comprises CMOS integrated
10 circuits.

27. A combined standby/run power supply substantially
as hereinbefore described with reference to Figure 1 (items
45-56), Figures 2 and 3, Figure 4, Figure 5 or Figure 6 of

15 the accompanying drawings.




