A Control Device for a Power Supply with Zero Power Consunption in Standby
Mode Field of the Invention The present invention relates to the electrical
househol d appliance field, particularly to a control device for a power
supply with zero power consunption in standby node applicable to electrical
househol d appl i ances. f I i y, the traditional
schene of power con?r%ﬁﬁgé@g‘gpeﬁﬁe I;Jclferriggé%w h@t&s%){{gl reJjaelpl)'pl iance field is:
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standby node conprises power consunption of the power supply unit and power

consunpt i oaKigrourtEof thedhvéian circuit of the controlled electrical
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(e.g., single-chip microcomputer and infrared receiving circuit) or in conjunction with
a separate standby power supply unit.

In the traditional scheme 1, the power consumption in standby mode
comprises power consumption of the power supply unit and power consumption of
the functional circuit of the controlled electrical appliance.

In one aspect, the inefficiency of the power supply unit and the functional
circuit of the controlled electrical appliance under light load condition is a common
problem in all power devices. Though the working efficiency of modern switching
power supply units under rated load can be as high as 90% or above, the efficiency of
those switching power supply units is still very low under light load, resulting in high
standby power consumption. Though the standby power consumption of switching
power supply units is reduced increasingly by utilizing low power consuming devices,
materials, and leading control structures, such an improving process delivers poor
results and the standby power consumption is reduced slowly; in addition, it strongly
depends on the manufacturing level of fundamental electronic components and the

latest design theories and methods for switching power supply units.



reduced gradual ly, the problem of standby power consunption of the
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process, - gpphance can be reduced to a very low value.  Apparently, such a scheme requires
high direct cost and high renovation cost.

As the level of social civilization becomes higher and higher, more and more
users (as high as 88%, as indicated by the sampling data from China Certification
Center for Energy Conservation Products) favor standby mode. A fatal problem in AC
power standby mode is that both the demanding operating environment of electrical
household appliances and the weak structure of switching power supply units will
result in severe potential safety hazard. That problem can't be overcome with
traditional AC power standby schemes.

In view of above problems, many researchers have put forward solutions that
employ a separate standby power control device, with the main idea as follows:

1) Before entering into the standby mode, physically cut off AC power

supply to the controlled electrical appliance to shut it down completely, and then

employ a separate standby power control device to control the standby process;



2) The standby power control device enploys a non-AC power supply unit; 3)
The power | oss of the power supply unit itself can be neglected; the power
consunption of the standby power control device in standby node is the power
capacity of the non-AC power supply unit. That approach can achieve the
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appl iance can't e started up cfue to ep? etion o gat tery power. Any ot her
remedi al nfeasucrethsigower supply mode of non-AC power supply unit; the existing schemes
include: storage battery, solar (photoelectric) battery, disposable battery, charged
capacitor, and a variety of combined standby power supply schemes. Common
problems in those schemes are: high complexity, increased cost, and a variety of
problems in the special application environment of electrical household appliances.
For example, few people watch TV programs in darkness; therefore, the
photoelectric battery scheme is almost feasible as long as the photoelectric battery can
provide enough power to drive the relay. However, under the conditions of different
light radiation angles and different radiation intensities, the user may feel apparent
changes of control sensitivity of the remote controller, and thereby doubt the quality
of the product.
The most possible storage battery scheme has three fatal defects:
1)  The battery and the additional circuit may cause apparently increased
cost;
2)  The controlled electrical appliance must be started up before the end of

the discharge cycle of the battery; otherwise the controlled electrical appliance can't

be started up due to depletion of battery power. Any other remedial measure will



-3 increase operation conplexity. 3) The nost severe problemis: the service
life of a storage battery doesn't match that of the controlled electrical
appliance (for exanple, TV sets usually have a safe service life of 8-10
years). Disposable Li-SOCl2 batteries have a service |ife of 10-15 years;
theoretically, the servi ce life of the battery can reach 10-15 years as
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also recognized the problem of high standby power consumption of existing infrared
receiving circuits (working infrared receiving circuit). The scheme attained the
purpose of reducing standby power consumption by means of an "On Duty - Wake
UP" mode.

However, the drawback in structure is that in sleep mode, the single-chip
microcomputer and the peripheral circuit still produce power consumption, two
infrared receiving circuits are required and the scheme for processing the power
circuit (AC power supply switch) is not provided. The low power dissipation of the
circuit makes no sense if the control of the AC power supply switch can't be settled
effectively. The overall power consumption problem is that the standby power
consumption not only comes from the control circuit and infrared receiving circuits,
more important, it also comes from abnormal power loss in other parts of the system.
For example, if there is no appropriate control structure, the battery has to supply
power to the relay in the long term in case there is no AC power supply unit or the AC

power supply unit fails during the process the controlled electrical appliance operates,



power supply unit fails during the process the controlled el ectrical
appliance operates, -4 resulting in severe battery power consunption. The
structure of "front-stage induction circuit” itself is unable to provide
very | ow standby power consunption as expected; therefore, it is difficult
to enploy a | ow capacity battery to supply power in the Ilong term Viewed
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relay via said driver; the normally open contact of said internediate rel ay
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comprises a driver, an intermediate relay, a power relay, a signal induction circuit, a
working power supply monitoring circuit for the controlled equipment, a power
switching circuit, a single-chip microcomputer, and a battery; wherein:

said single-chip microcomputer controls said intermediate relay via said driver;

the normally open contact of said intermediate relay is connected in tandem to the coil
of said power relay and then cross-connected to two AC power lines; the output of
said signal induction circuit is connected to a control end of said power switching
circuit and said single-chip microcomputer; said battery is connected to the power end
of said signal induction circuit and an input end of said power switching circuit; the
other input end of said power switching circuit is connected to the working power
supply unit for said controlled equipment, the output of said power switching circuit
is used as power supply to said single-chip microcomputer and intermediate relay, and
the control end of said power switching circuit is connected to said single-chip
microcomputer;

the input end of said working power supply monitoring circuit for controlled



the input end of said working power supply nonitoring circuit for controlled
-5 equi pnent is connected to the working power supply unit for said
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consunption in node provided'in the present invention conprises a
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unit for said controlled equipment or said battery to supply power to said single-chip
microcomputer and said intermediate relay in accordance with the command from
said single-chip microcomputer or to choose to close the power supply channel.

Furthermore, said power switching circuit in the control device for a power
supply with zero power consumption in standby mode provided in the present
invention comprises a voltage reduction and filtering circuit and the second power
control switch; wherein:

the input end of said voltage reduction and filtering circuit is connected to the
working power supply unit for said controlled equipment, and the output end of said
voltage reduction and filtering circuit is used together with the output of said second
power control switch as the output of said power switching circuit;

the input end of said second power control switch is connected to said battery;
the first control end of said second power control switch is connected to the output
end of said signal induction circuit; the second control end of said second power
control switch is connected to said single-chip microcomputer.

Furthermore, said power switching circuit also comprises the first power
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control switch is connected to said single-chip mcroconputer. Furthernore,
said power switching circuit also conprises the first power -6 control
switch connected in tandem between the out end of said voltage reduction and
filtering circuit and an output end of said power switching circuit;

wherein: the output fromsaid first power control switch is ysed as_the

out put of eoafral swigkhesonaggted Hi t1agdemn beiyyeen t}teﬁéltf’ﬁgpﬁsaé‘é)ﬁf’mﬂe redertion a8d g fi r st

power  CONt gl SR ahd an EORRIEGIES L SRS sSIOMhEC AR iespcompuL er | sai d

first power comtrol swtch receives signals frontsal ird control end to
control open/ clths eutifut tfreen waid Kinsgppweterongrabgwvijche Isaumad asfthe outputiot emdr ol | ed

' . h .tk .10l [ f.Qr. I i-th .
pover  corRaB AR Sratasy MRy ehE et B iRP SPbel PRl AR T O s

conpri ses @hnnedéd ROMRT sifgle bip Mitrédongiutdr; connected in tandem bet ween sai d
internedi ate rel a(}/ and said power relay, wth the output  of salid AC power
detection ci r cuid 8fshRevereontol switgh regefygs sleapls fram é?léég‘ﬁ%ﬁ?’gf‘? @ddPgned to

det ect theco%wr?p%mpdsx bP R&! HoRPME pdwik AupphHTd Q&Eeirvfog, sdilecGRidie! device

for a power suppl'y wmth zero power onsunpti on in standby node provided in
t he presentquipmenti on further conprises a power transformation circuit,

ith [ d he . Ki |. it f id
Control led equi DHEREISHG 051 toa« SEEE ChatBit PPl i Lo sai o

signal i ndélﬁl%ﬁlﬁ?ti&i nCtidby deSdcOpredide@ it thel prént e eniyTkfuftticPEMBprises dpP! y uni t
for said controlled equipnment to su pI%/ power to sajid si gn(gl i nducti on
circuit ifAEHROWESRICAIOHBEHE %qmsqteg Uhfapdemp betwgen saidrntesnedatedsiay sagnt
exists, olfiepiaGelsd. With Hciupiiof sHEACHYWLUANARh Hire Bonrceicd 3 daig! Onal
induction circuit. Furthernore, the control device for a power supply with
zer o power singlechiprpicrapomiputess dastiingd troditeqp theviotesd supply besasd pgwertrelagivent i on
further conprisgs.a working state.detection circuit for .said controlled
equi pnrent, wt hﬁflﬂ?nflﬂf?ﬂttlhgnﬁomrcot(%n%eevé?ee %t & PREhotHRP i;¥g rht %™ dnvCati on
circuit ofcoitlpi@nin shhdty e provideddndhé prserdUhition fdrthanivdgirkes ho sai d
single-chip mcroconputer, designed tqQ detect the working state of said
cont r ol | PRl ARSIRIMAaten CReHAIVIED tWe dnRud pady Forfiegied dorthe WorkiBaegovetippl y

vent 1 on TAFDnapf ORE SR Oy bLC LRTIPRTRRE SHPKAMRY It RCoRESE R eng
connect ed ¢amnedied daitspidt signal mflucgtaindcisdugtn allesignetd tre titive ¢he ewirkingrbwehe out put
end Connecstu%glyt L?ni% ?c?r ssaiicig ggrlltrc;lﬁeﬁeéq\ﬁ%prﬁgen?rt]g s%pl? %iogver to said signal induction
circuit if the working power supply unit for said controlled equipment exists,
otherwise to utilize said battery to supply power to said signal induction circuit.
Furthermore, the control device for a power supply with zero power
consumption in standby mode provided in the present invention further comprises a
working state detection circuit for said controlled equipment, with the input end
connected to the working state indication circuit of said controlled equipment and the
output end connected to said single-chip microcomputer, designed to detect the
working state of said controlled equipment.
Furthermore, the control device for a power supply with zero power
consumption in standby mode provided in the present invention further comprises a
level matching circuit, with the input end connected to the output end of said signal
induction circuit and the output end connected to the signal receiving end of said
controlled equipment, designed to match the input level to the level of said controlled
equipment and input the signals to the controlled equipment.

Furthermore, the control device for a power supply with zero power



controll ed equi pnent, designed to match the input level to the |evel of said
controlled equipnent and input the signals to the controlled equi pnent.
Furthernore, the control device for a power supply with zero power -7
consunption in standby node provided in the present invention further
conprises the second drjver, with t %utput end of it connected %P one end

of the coi$oNSEMBHPYIN ﬁtﬁtd@b’ﬁ%?ﬂeaﬂré‘“ﬁ%‘i mythe present jgvention farther cmpgises

connect ed {QofParil %O vﬁﬁml{e%utSﬁ'ldénd)Bf %awmeaw% nétinkd & HeO&HNBELAN, t WO
i nput ends o? It cohnected to the working power supply unit for said

cont r ol | edintguiedigtsrrelagntie $wp aomlte@dgfomg@wﬁﬁedécp {he taiocroatiol engls of paidut end
of It Connelﬁélg%h}pomﬁé}sf&ﬁg\g& G08 Rbul BfisCH |t lnsdtd! d HE WA B! 2.

Furt her nor he*si GetTon Q1T Qult contro a power
supply wi tduppbr mmﬁomesraubdasrﬁwnpdleqmpnmnsamhdh& baticty nesmeeiidelgl, aml drdothepr esent

invention js an | rared signal receiyi cuit,. Furthernore, the signal
i nducti on BPH§HdO IW(’ElH%CtE‘i)%’ttﬁBPﬂ’GéW‘E%fntﬂ?)FOIL z;‘“t?\’/ﬁe‘rnterg’ﬁalﬁlfeyre % h zero power
consunption in sEARKRAYrdRRE s%h@lvhﬂﬁgtldrﬁcﬁr&ﬁ’t RY BRe&ntrol M¢GiRE If6N al o
tenperature receiving circuit. Furthernore, said infrared signal rece| Vi ng

circuit insupply eotht gero dewrcéoms@lmpélonpléiv\etﬁn@yppioﬁevwlphldzérm sent
consunpt i 0{r1wl 1o§1t1§‘nﬁIF ra@djﬁ I%%@eﬂglg%&%uhhe present invention conprises the

first infrar Fecer v d the second infrared signal
receiving ci rCUFlﬁthe\t\dnefeelthE srglnel fddctidn tideif i e ¢mfmohrdeehc3|fgnalpomei vi ng
circuit is copnected to said battery, . and he 5| nal &put end of the

first infraPely nasror BRWEL CASURIPLLE; i Fian eHof"(Sle H‘epBVFlé‘?n

sWi tchi ng GivEiintis a 3@hskrhtufeStecdiPingRirB6it.Si gnal recel ving circuit is designed
to nmonitor infrared signal changes in the environment in standby node; the

power end of t hBurghegmare, ispiflrinfragd sigpahreceiving cirovdf iaithe gprtrolsdeyissrfecaed t o
the out put pO\?J(’%fSr g;r)lgglqﬁa 98 V\%WCBI?S% ofi '1ﬂ§ &by I%Bge h tlciseggipqhe g&é&ﬂt end of

t he second nhal* r ecervin C|rcu I“s con

si ngl e- chi mvammnoczmmmbethe filseinfrasdesigred] réceivirgy eecuitoae the geadndiiafrairednsm tt ed
to said si ngQﬁi chip m.croconputer or to both said single-chip mcroconputer
and said cO&Al EFCBANGHIE e R ompared to the prior art, the standby power

supply control &%Vérfaeof%é hrs@ﬁfff%redoﬁg‘@dl ré‘c@%&’%m}du@tﬂs %ﬁ}iébfé@(io k4ld bhkerk) €Sent
invention has the foll ow ng benefits: he control device for a power

suppl y wi t éndztbe signelewtpeiosnsheipthe disti infrarsd sigabl reqeivingpritovitde gonnecteddopr esent
| nvent i on, .yh ﬁ&w@ aévﬂtc%ﬁ%lcu'ltn 9&1@ i ']nﬁ‘!u%? g{%&lal Ire?éﬁgin\é Srchifl§s 3EAREEYo command,

said si ngI e-c
monitor 1nfrared signal changes in the environment in standby mode;

the power end of the second infrared signal receiving circuit is connected to
the output end of said power switching circuit, and the signal output end of the second
infrared signal receiving circuit is connected to said single-chip microcomputer. The
received infrared code signal is transmitted to said single-chip microcomputer or to
both said single-chip microcomputer and said controlled equipment.

Compared to the prior art, the standby power supply control device with zero
power consumption provided in the present invention has the following benefits:

1. Inthe control device for a power supply with zero power consumption in
standby mode provided in the present invention, when said signal induction circuit
receives the standby command, said single-chip microcomputer stops excitation to
said intermediate relay via said driver so as to cut off AC power supply to the
controlled equipment and shut off the power supply to said single-chip
microcomputer and said intermediate relay via said power switching circuit.

Therefore, when said controlled equipment is in standby mode, in the components of
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said internediate relay via said driver so as to cut off AC power supply to
the controlled equi pment and shut off the power supply to said single-chip
m croconputer and said internediate relay via said power switching circuit.
Therefore, when said controlled equipnent is in standby node, in the

conponents of -8 the staqggy po sugg control device.with zerq power
consunpt | ohe staad by aWEh su ice With £T8rPOYsH PSRt BRoXIdeE Buct i on

circuit Qﬂi’l‘ﬁéﬁq xt%u%ﬁ' (911?@513 8Tghal(ihdotion ch@&t BWer&Pﬁ'ﬁmbht@dﬁ (i.evhile the

power supp y to all other conponents are cut no power
consunpt i olrds. possr aomselmntlton) twhileghoppwensipphpta @howr 9%1’@%3&%969 cubfher

suppl y Con(ltllémno sv\’v&e éﬂsh@vpaglﬁj)r tAEsO%Esu(i\‘tOQﬁﬁ £ O BoRu 1gﬁdof1 e MRy €SENt

i nvention is”extrenel er nor e nventlo avol ds t he drawback
of utilizipover sspplgl @nobl deving ovithczarp yoser tonwhumodqmwﬂh@ il ghrec piiesgmdll
circuits in conventlonal ?e5|gns and thereby reduces the pins of

si ngl e- chlﬁwﬁiEWd% Y'Qhd sinplifies the circuits; whenever the

single-chip m CF&%QFEHHP@&h@Hﬁ\‘énﬁoHPavolds heNdraeB K bf sllahmge& sfipld-eispt
automatical ly, and t heréby avol d possible faults during | ong term operation;

in additiwfcrocompueretoeshuti daventthe functionalseirenits| liflc%QﬂVémtlQﬁaéﬂ‘fgllgéS @ﬁiip
o or ocoMPuhelpy i A0ithe YHE oiuBn% ] ?m@rpgorgﬁﬁ hilPs ngﬁmes%plchﬂcws

Since the € evice supp consunption in
st andby rmdﬁerwvavthdsmg'lﬂclmbenmrmmpmwr slaesipoit qahyest@mplish pawes-onfreset AC power

supply to said co troI ui d cantrol | ed equi ds in

st andby nodHOmAYC ‘lllréﬂ?@g}' ré%'P}‘i:?PmlﬁFyé § dugpg gpg temn @eﬁ%&nt HB cont r ol
devi ce for,qiifRaVahe Spfeswnv iMdnlfioR elrsoalﬁtS)Vh%bhca%W‘wrm{glélﬂhlipnrrﬁér aashiputede
provided in the present invention shuts down said 'single-chip mcroconputer

conpl et el ywitheut wake-updiatrtsi andchas sidqspplicability.n st andby node, it eliminates
the contribution of standby current and pin | eakage current of said
si ngl e-chi p m c2.ocBiped ethet cortid dsdcal for sa apskogt cuppleniwithAzeso rgsadrt , bot h

the total volune and th egr.ee of. screteness. of stan urrent _are

r educed, a?falsumaté%tfw&aﬂ@o fﬂ%ﬂawwd%# %‘nihedFeSteH(e“’é’SWﬂ%PgHyé‘if’ﬁEechso?ﬁa power
supply Wﬁthcﬁﬁh%rgﬁﬂﬁ&to%ﬁﬂ&%ﬁﬁéﬂ&ﬁe¢g%ﬁ&ﬁRﬂQ%AﬁRﬂ&ﬁﬁ&ﬂE&@&ﬁphﬁnﬁQanresent
invention solely depends on the standby current of said signal induction

circuit. 4stapibymmede, itémplemeats igwisieallysafe Bendwht r ol device for a power
supply with zefo pﬂ}?@ tﬁgn%ﬂ@ﬂ: aL;td I.agd? &DQQ °W1ﬁjle%fonﬂ present

i nvention further oys an power et action crr |t connectled in tandem
bet ween t heonsamnpied nofsta.ndby mode provided in the present 1nvent1on shuts down said

single-chip microcomputer completely when the controlled equipment is in standby
mode, it eliminates the contribution of standby current and pin leakage current of said
single-chip microcomputer to the overall standby current. As a result, both the
total volume and the degree of discreteness of standby current are reduced, and
thereby the standby current of the control device for a power supply with zero power
consumption in standby mode provided in the present invention solely depends on the
standby current of said signal induction circuit.

4. Another technical scheme of the control device for a power supply with
zero power consumption in standby mode provided in the present invention further
employs an AC power detection circuit connected in tandem between the contact of
said intermediate relay and the coil of said power relay, with the output of said AC
power detection circuit connected to said single-chip microcomputer to detect the
power supply to said power relay. In the foresaid technical scheme of the control
device for a power supply with zero power consumption in standby mode provided in

the present invention, when said signal induction circuit receives a signal, said power
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said internediate relay and the coil of said power relay, with the output of
said AC power detection circuit connected to said single-chip mcroconputer
to detect the power supply to said power relay. In the foresaid technical
schenme of the control device for a power supply with zero power consunption
in standby node provided in the present inyention, when said signal

i nduct i on RyifchingCIfcBE &f JRY a?@Wdh&PW%‘hP‘H.S Q@rs?‘d-ség%ﬂ’%%ﬁ%cg‘f‘ﬁga?t i's
activated @y (A8 GitePy'tsupplics® phweiMiS dafl Sir@Rathip NAMFSIMpuRer CAlidr, sf@ t hat
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pover r el zymellpopen cenfactad spisintermagdipteyretay cleses tho MG peweldsupgli onbat i s
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driving the coil of said power relay will be produced,i nmedi atel y. after the
normal Iy obERTABNEXREL “}sg’é]flagiHﬂWn%’@PLYt fo F%‘Baﬁ/’#ﬁoﬁggs‘?qu&%ﬁ%a‘f"ﬁl Be

si ngl e- chi QapMkKddAGRAEPHElal ¥oditidigr eby judge whether it is required to
proceed with the AC power connection process. |f said AC power detection
circuit detect sSaitheAexpoyresrdetectipn Adrcuioear bes upas {0 moaiitgr syhethes-theisC

m croconpu AnE i Lo ) r (=t . i1l keep
cai d i nt orpisphptvipdibs €V o Sl pARTARR BTt FlotodPunEABREFAAIONE o &
driver; ifnamally Apepoventactebécdaidrintermediate ohieysrldsed,i amd ysaddetsegle-AGpcurrent,

it wll capcel excitation.ta said internmedi ate relay | iately. Said AC
power det‘é‘@ﬁ?cﬁﬁl%‘it‘?réﬂ,ltheﬁeé’ﬁ T8 gfow??tﬁﬁllg/ls&%‘lué@ﬁ t%fé’ﬁﬁ%‘l %ﬁgl?f‘e}*ﬁé%wr power
out age dUrédﬁﬂecti&‘ﬁfﬁ@ées@.peff%hido)ﬂ_cgfo_v&eli‘%eﬁa@ﬁk&ﬂ SlrdBdestsd BiEBKisterRRGIAET eby
timely cancel excitation to said internmediate relay. Wth that caontrol

schene, supyess suprlprséidodnge-chipsmicarcompuipr Wil eliexe seihinkrsmedigtecislay has
significan [ : | 41 d under
some abnorér%% ed&@%ﬁ'ﬁ i%h@?élaﬁ?tgﬁ?éyﬁgégz%ferp%ll?(re\?ﬁ%&%héeo%g%rPlgéfpg‘rsggr(rl] stt‘ﬁg time

t he AC powdn ssidpipivyr; tibDsdidh & C powdrrdetdcadn emyeiipdenh't timebynddtedhieXC ourrém, it he ti me

h rkin r I nitorin . . . .
the wo \%illD %Ya\r?cel Seliggat%/onn?o sEu %ntgrmedlate relay immediately. Said AC power

=

detection circuit can also timely detect whether there is AC power outage during
normal operation of the controlled equipment, and thereby timely cancel excitation to
said intermediate relay. With that control scheme, sudden severe power loss of said
battery can be reduced significantly in the startup process of the controlled equipment
and under some abnormal conditions.

This is because during the period from the time the AC power supply to the
controlled equipment is switched on to the time the working power supply monitoring
circuit for said controlled equipment detects that the working power supply to said
controlled equipment is established, said single-chip microcomputer, especially said
intermediate relay, is powered by said battery, and thereby the power loss of said
battery is heavy. As a result, the condition of the working power supply to said
controlled equipment can be detected by means of the working power supply

monitoring circuit for said controlled equipment, and said single-chip microcomputer
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circuit for said controlled equi pmrent detects that the working power supply
to said controlled equipnent is established, said single-chip

m croconputer, especially said internediate relay, is powered by said
battery, and thereby the power |oss of said battery is heavy. As a result,

the condition, of the workin ower, .supply tqg.said .controlled equi pnent can
be det ect e‘i?nBW‘?Jdééﬁélogge‘i(HbgMﬂﬂ pﬁg‘g)éng‘ﬂ’b’ﬂﬁ GrCHLG; ﬁ“ﬁ&%r?é’wc?ir g'é‘iﬁ% for
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for said 0 i . r i fo.5ai . gl e - chi ;

m cr oconpuf’gllr%{ oéé&g&t &ﬁglﬁﬁ&a%gﬁﬂ%gpo@\gr e&%ﬁghtq o@lggi?ig&(}gﬁ%’ ?})I“iﬂéd

equi pnent  ssintdliercisatpeoishidddtetmediateirelayiinmediatehy ¢d aecidicoatinued ronsgwe d
internediate relay inmediately t%ﬁ%%%%g conti,nued nonsense ba ter¥ power

consunpt i offtteRhRY WG FQSURLPN. oTher PPROACH ELPERPOPES ¥ sai d
battery; that bhﬁgr?f)tk&@){s 16 Ny, PeweFowe NnBihptish of thd6tanlisy Powepeugply suppl y
control device with zero power consunption provided in the present |invention
is furthetonirelideige vath Agrgt PRVer: GIRHNEYON BEMiTRE B thenpresahtlpntigBvisce for a
power suppilu}(thiwllegu c4€ro power consunption in standby node provided in the
present inventi Fur t her enpl oys a power transformation circuit, with the
two i nput ends Tonnewdtka technidab scheorekafithe povend dsvigplfgr aipdowerf swpplynwith
control |l ed equi pnent and _sai.d batter respectively and the output end
connect ed %0 PPE SPTHHEPUPAJR S qnghy B%qu&ﬂr?‘,’lgﬁég} g’ﬁe‘z’fe?e t&gepﬁgrélf?rﬂber wor ki ng
power suppdifple b Jofer SRIndfoRMBtiGP tiradt, Bfiti BEERYo lifhus WBRY YoRwerd foahsai d
si gnal |nduc€[on circuit if the morkln? power supply.unit for said

<)

cont r ol | edwoiking paveastsupnly sinif foryhg corfrolted sawipaent and Saidbaftary rewpestiielys t o
supply po i ! I i Is b . ) We B ni cal
cehony, "o e o8l ofd d0flectedMditd Aphat ifitlion chibul "EoloREFRPUMARED 8
i s on, saiwosingpdwemsipply anitdbr saidtcongolaivequepmbyt ®asupplibaower to. sdidh
contrast, said pgwer transformation.circuit in this technicgl sch

CoTl T ooy e Btifos' BB AEUBE) Houfed Hobter t TiebDoRple Fias g eo IR ¢ o
suppl y povguiprRens dkfdts, 8hd BRbtheRAYC Liilgfe faid Baticty Whaippsapsveontsapl digshl
equi pnent is on, i.e., the channel between said signal induction circuit

and sai d bafduaiop girguigykn the fforepid techaicabscheme, pometter whefberpraideprirofladt ery i s

further redueed. .that .j . : tkan. by power
suppl'y. corgiariepit Rtdriop e te il CIE <RE e CORRUTR il & phvifeq B 887 20
i nventi on batefyuld bartrast daid podweb tradefainietion tcerctinircthlis teclmea scliemdatilcaent r ol

device f O the ocr)l\é\ﬁrg p%%? |s1¥ppvl\gf tllIr'}it for the controlled equipment to supply power to said

signal induction circuit when said controlled equipment is on, i.e., the channel
between said signal induction circuit and said battery is cut off, and thereby the power
loss of said battery is further reduced; that is to say, the power consumption of the
standby power supply control device with zero power consumption provided in the
present invention is further reduced.

6.  Another technical scheme of the control device for a power supply with
zero power consumption in standby mode provided in the present invention further
employs a working state detection circuit for said controlled equipment, with the input
end connected to the working state indication circuit of said controlled equipment and
the output end connected to said single-chip microcomputer, designed to detect the
working state of said controlled equipment. In the case of shutdown of the controlled
equipment without signal, such as scheduled shutdown, (i.e., said signal induction

circuit doesn't receive the standby signal while said controlled equipment enters into
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zero power consunption in standby node provided in the present invention
further enploys a working state detection circuit for said controlled
equi pnent, with the input end connected to the working state indication
circuit of said controlled equi pnent and the output end connected to said

singl e-chip mcroconputer, designed to detect the workjing state of said
contr ol | ecStangby prasie).. Sal%wﬂﬂ@n&ﬁé’@ detecspn cenih fasthe pentedled cgripgent ®dlli prent
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power ed by the wor Ki nﬁ; power supply.unit fqr said controlled e? prent, and
i s desi gnetfiuirmenht T {ev8] mapingsGiEsvii s pevetedihy the&vorking pawer é\myamtsa. d

control | egﬁ Fg%m BREb SN V\#}Hﬁg Hhemsdeﬁ L8 td RaRdi Hle Gk sRInhEvee@UhpTENt .

For contr equl pnent ut signa recel Vi ng CI rcuit, this schene can
be used t osigmpuevediofnmid coutralled eprpmeritiand @pul ﬂwesngnasl@ tassatdoccmmﬂlcdwl sai d

Bri ef | bl ock
i g am of BT T o aR B s ded B QBT preging WSl fos' B '

consunpt i die used & mpasignadaR the ostiteldidd equipMenfyoeses tontfolenidieqipnfeng. 2 is a
schematic circuit diagram of an enbodi nent of the control device for a
power supply with zero power consunption in standby node provided in the

present ingf{ D&Qr Iﬁog .of $hd Prawidgsuct ural bl ock diagram of a power sw tching
circuit int con evice for a power supply with zero power

consunption i n Fsgahdsby strocterap bbnckdbagram oftthe contedafeviderfoeatpovier sépmy 4 is
W th zero BURET SRS BRI T B ae e Mot Presc i ghten. ~ T
Fig. 2 is a schematic circuit diagram of an embodiment of the control device
for a power supply with zero power consumption in standby mode provided in the
present invention.
Fig. 3 is a structural block diagram of a power switching circuit in the control
device for a power supply with zero power consumption in standby mode provided in
the present invention.
Fig. 4 is another structural block diagram of the control device for a power
supply with zero power consumption in standby mode provided in the present

invention.

Detailed Description of the Embodiments

As shown in Fig.1, the standby power supply control device with zero power
consumption provided in the present invention comprises driver 1, intermediate relay
2, power relay 3, working power supply monitoring circuit 5 for said controlled

equipment, signal induction circuit 6, power switching circuit 7, single-chip
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invention. Detailed Description of the Enbodi nents As shown in Fig.l, the

st andby power supply control device with zero power consunption provided in
the present invention conprises driver 1, internediate relay 2, power relay
3, working power supply nmonitoring circuit 5 for said controlled equipnent,
signal induction circuit 6, power switching circuit 7, single-chip -12

ni cr oconpuniro@mpyiey 8pand Ratlern?; Wh®ESi n: sai d singl e-chip microconputer 8
controls said i nedi ate r: j i i 1i open
contact 21 of sgaali(ggllﬂﬁftée@trlé |lglltoggr%lé‘lltg§/§2cgg{rr6ehsggﬁnﬁlgngédﬁaﬁléqﬁg%ﬁ%e@n& tg%dt he coil
30 of sai ddpends theencapalysopdn chetactc2 loshsand mermtedinte telaynd anCcpoweted ihi nes;

7, 08PV, S50 RS 8 e SOMREBLT w8 001,

sai g bat t el:iﬂes,!%tgb Dutp@t oflsHie sigail iﬁdilfbtigﬁ @iramie6 ¢s)mmgéte$i td ® cgﬂi’tﬁ)l ieng of sadd ) of
said signal induction circuit 6 apd an input end of said power sw.tching
circuit 7;PaVE ilBing et Lrndgeid élpaférfé\&kmlc@ﬁPIPEWth? il chptieryy b i

connect ed grgﬁﬁd;i}g fa\ef%g'gﬂ@ aRPVEHneS 4R YheiRpht J@{oﬁaid%imqﬁdgic{isﬂ cir@fitls prent

t he out put sald power switching circuit 7 conhected to the power end
of said siaglaniopitpendi afrseslopguarewi@hingdinchie 7ptheeatheridpwfend aif gaidmoaverredi at e
relay 2; and.the.remaning two, control,.ends of said r switching circuit
7 are conntHIeIPE iU b Sringaltd s kRS PSP R G sROER Yo ¢ e
wor ki ng  posuipnsénppthy ot le@d iofl Gaidi posuer twiichiag cirahit 7 wanédted tethegpwepment i s
connected to the working power supply unit for said _ controlled equi pnent,
and the oudndaf swllaﬁle-ggwdnwmﬁowf% and the,pewey end of spiddptepnediate relay g

si ngl e‘Chiﬂoagpgﬁ feﬁ{mugggvtv&oﬁﬂﬂ%ﬁdwf bR sWﬁ%ﬁiIP%rch{i'iWFh?éN@&nn%&Q@' y to

said controlled equipnent 13; Wien said single-c m croconputer 8
recei ves ttoeaidisingle-chipgmiatocompmies 8 d  wor ki ng power supply nonitoring

circuit 5 for the .contro]l equipnent . it controls .said r. swi.tchi ng
crcuit 7 to opde FRA Fler I HE bovdr spBY BrBeriaE el GRS To Y o
control | edccﬁiﬁ’dllmhgm\/&meris séinteste@nal thendioglin® poswer Calipplyo un@C &drvesidt he

st andby command,  sai. single-chip mcrqcaonputer 8 cuts off power supply to
the coil 2@ngplleheqnipment; peditherQutpyt eng pf saidimpndtering giryigep 19 corntgeigd 9 o cut

"nduct i on S anle! M AabRE! 4 30 o R IARG! ind Syorkded AN shitly (G D20
swi t chi ng @introlied equipmemddsSi gned t o choose t he wor ki ng power supply
When said single-chip microcomputer 8 receives the output signal from said
working power supply monitoring circuit 5 for the controlled equipment, it controls
said power switching circuit 7 to open the power supply channel for working power
supply to said controlled equipment;
when said signal induction circuit 6 receives the standby command, said
single-chip microcomputer 8 cuts off power supply to the coil 20 of said intermediate
relay 2 via said driver 1, so as to cut off power supply to said controlled equipment 13;

in addition, said signal induction circuit 6 disconnects said power switching circuit 7;

said power switching circuit 7 is designed to choose the working power supply
unit of said controlled equipment or said battery to supply power to said single-chip
microcomputer 8 and said intermediate relay 2 in accordance with the command from
said single-chip microcomputer 8, or to choose to close the two power supply
channels completely in standby mode.

During the process, the controlled equipment 13 is in standby mode, the signal
induction circuit 6 in the standby power supply control device with zero power

consumption provided in the present invention is powered by said battery 9, while

-13-



unit of said controlled equipnent or said battery to supply power to said
single-chip mcroconputer 8 and said internediate relay 2 in accordance
with the command from said single-chip mcroconputer 8, or to choose to

cl ose the two power supply channels conpletely in standby node. During the
process, the controlled equipnent 13 is in, standby, node, the signal

i nduct i on @herqurts age iPﬁWPWg %fgaW@El}' spigvaagnal §OR GHEWE P 18e]IYSe? MIEPRL zer o
power co i ' ' h d [ | j sai d
Batt ery o e Phuer sRUAKhERTAUR 1 3¢ aBhRRGHLy Y SRR TS ROESAD Sihs

i nduct i on ioductiont cifcuite dei speshat saidyrialtery Qaisepnbishvepovesii tacisipidg sigiglecthip 7 i s

activated by the output.pulse.fromsaid._ si I i i I so t hat
sai d battédP r(ifogﬁ’blgﬁ[i%égft%o%(fsm%}egcg}pdm 3 ncﬁgg’ﬁgﬁigpﬁ&%gééﬁggﬁ%gﬁ’gt geél;ﬁs after
sai dI Si Rg:ﬁuw@ bplyoEs1dPigail §a¢@;@bﬁrﬁ@@\diteﬁiﬁg Tc_iarcmip:?)ﬂ fot ll((ebpntd:ls posvet power
supply hol d" signal to. sail ower sw .tching, cjrcuilt, to keep, the wer
suppl y chaﬁﬁlﬁE]ly ‘%Fn%%{! of sud 3@&?}7 It ag{i)‘HP‘i"i ?5‘2‘1 1! egchdp ﬁ’@)‘FE’-CBHitheﬁ{ch"glgorrput er
8 will j qusg‘e SAl d ﬁ§19[e_@é'védeﬁ VGl b RRcHos EBOR 6 (QFUEHR ddegutt 6
rare coge ; |ﬁ d I t he

(e.g., inf said signal doesn't indicate to start up

cont r ol | ecsaihsigpatetvesr3indiatedtosstartyup-thé cpntratied requipmpnt 48, Sidvsinglecdtipel t he

"power supply hol d" si | far,said power | &chi I F;CUl . t her eby
t he st andb@l%%%pug%ép\ggﬁ%?gﬁar%? RV réEPR}vV ?1 \é\'ldzé} ngg%)\}'é%}ld p@%gé%?@g%

provi ded idirculie7,paRS eekebynitenitadbywpowerr appliecoitevlt devicet aith zeto Woinweh sai d
signal induction circujt 6 works while other FFZHS e . g., sal ngi nql e-chip
m cr oconpugossurgption erovidedan the present [rveptipn Wilheepverdgithestate ngvhielysald p ¢ he
control | edﬁi EHULRIERSn 13ircuti 6 SonG! Syl RothirCTRREMPIE ST shlll kingROAEET the
power supp %/ to the coil 20 of said internediate relay 2 via said driver 1,
and t her ebmicsedothputend®) arelimpfisstate] oHdbe signploindicatsn te lstarcup theotenslledui pnent

13; after the controll.ed. equipnent 13 is omer ed f c J ime, the
wor ki ng po‘?ﬂélfplg%d?ysafugfl% '%*Bed‘ﬁ‘f’?"SP’inE‘c’Fer gvdl\g%nn%eﬁ? rt.illesﬁ) (;evg%asouﬁ f;'(Elt!é)(r}.h‘gV\hen

sai d wor kic;wl mmgai@uxg@medmmen@rtml Sdid dﬁ{fér_lgahdn’therstﬁ @hé@tpﬁtv_éﬂfdl@m _

equi pnent detects working power supply to sai ontrol | ed equi prent,, it
will send CAOS§F%aPW?bO%ﬁ}eoPoﬂrﬁH?‘i@q}prﬁefiﬁ 13+ atten atcemr@,le%mﬂprg%ﬂtdg is

si ngl e- chi 1 Lroc t r i X85S i | sunt 1 0 aid
oner - sui (AN e oy S Girath GEE! HEDwbAdhe ToB0R supbly W sulef A
battery 9 eyuipnoamnecstablisbedvoWkem gaig oveeking popysk wupiia malitoring toirguit nfor ol | ed

L N e
power suppik Wwillcsntr DlsigheV ke 8aidi diglé@hip paMBEoreMNSUBPIWHRA dald kinglepdtas ent
| nvention rgirc(?oc%?nvﬁ‘ie?% r%geives that signal, it will control said power switching circuit 7 to

cut off the power supply channel of said battery 9 and connect the working power

supply channel to the controlled equipment.

Therefore, when said controlled equipment 13 is in working mode, all
components except for said signal induction circuit 6 in the standby power supply
control device with zero power consumption in the present invention are powered by
the working power supply unit for said controlled equipment, so as to reduce power
loss of said battery 9 and prolong the service life of said battery 9.

When said controlled equipment 13 is in working mode, if said signal
induction circuit 6 receives a standby signal, said signal induction circuit 6 will
transmit said signal to said single-chip microcomputer 8; said single-chip
microcomputer 8 will cut off said intermediate relay 2 and thereby cut off said power

relay 3 by said driver 1, i.e., the AC power supply to said controlled equipment 13 is

cut off completely, the working power supply for said controlled equipment

-14 -



t he wor ki ng power supply unit for said controlled equi prent, so as to reduce
power |oss of said battery 9 and prolong the service life of said battery
9. When said controlled equipnent 13 is in working node, if said signal

i nduction circuit 6 receives a standby signal, said signal induction circuit

6 will transmt said signal to said S|n l.e-chip mcro orrp ter sai d
si ngl e- chﬂﬁapn?ﬁlér aRdb pith thepves SWtPll“n%&trc'b‘f haging ‘?‘HP‘étr iagtlace re ﬁythf and

thereby c Ritd sREWHgle-ERbANicbcBpaRt § afld k¥@lintdimédife relhfi@ idGutpover
supply toﬂé\zl fug‘?)?tg B] gee uli %rrelﬁt C13P| S gut of flncgnnplletel y? t he wor ki ng

pover suppffyTlleJIDO\&QilsdelwﬁO ﬁ@iﬂlcéatr@léﬁﬂii qsivinmeent 13 ds ent oAhssumpletelyl thit &40d power
swi t ching ¢ I grll gar# ch?t?olwa (&H%pgﬁa&lt léiﬁqn sglﬁdf) hﬁlroﬁg Hlihe c&rﬁll%l dBqueforaupply to

said si ngFaé' croconp and s |ate relay 2 1s cut off.
The power p6Wﬁp§u)5pltyQN1$lﬁZd‘0qmmer Oéﬂsadlpﬁqmnpﬂnmtby][ﬁodesmdhd: pehéntgovepiien.el y; t hat

is to say, when . said contro]led equi pne 13.,i.s in standb de, jn the
control d@@lb’cséldf%gnaémdg’ﬁ%? CERLP ¢S ‘?‘He@by Salﬂ&ﬁg?w oﬁgﬂf?p%q %ﬁeﬁ p]artst andby
node in the ipues&Pttatenvention, only said signal induction circuit 6 is

powered by said battery 9, whlle all other parts are in the off state. As
shown in Fig. 3Assdloavrpm@1g§wsmclhpﬂ‘gercsw&€hmg TirgsHpr i waeprigey G vakiaee

reduction angtlc!ﬁri allr}dfﬁﬁé? JcﬁH '79 ahdd ¢ rbgc&rlr?igp RGE A0Sk AQWRIh #O N h@einSW tCh 72;

wher ei n: sai voI age |on and filtering circuit 70
is connected t d1et1hputvmﬂkofrsg1dpmlage seduplion amd ﬁltémtg cimiuit Hoistooohd¢atadl Ui prent

and the output end of said val e. reduc n and filtering circuit. 70 is
used t ogetKeVORKIREPRWY BBP u‘t‘m'b{‘br ddcon"ér@hﬁ(ﬁﬂq‘%%?t ‘iﬁ &“B%? 72 as the

out put of sﬁé'v@lt% WRHu G Wt 4131 MlEernls Sldbit 76'is L& thpRNér Wikl tief opiltcbrseond power
control swtch is connected to said battery 9; the first control end A

of said se@ondi ppwarsonttohswisth B thp owtput of seishpryear switchipgickieuiddt put end of
sai d si gnal gm it Opfirgd [ Wby s%co{lcpg \?999&9 ‘f%Wnrcﬁ 7 L&dcc!?fm%teé% d,ig5€cond
R e-

power control 08 S¥onheted°ts SAl'a Simn i p m croconputer 8.
After t hebmwryQUglerithmppxhq/Afofrsaﬁiauecbmmnwanchﬁtﬂolmmtthﬂérm cpasseesd t hr ough

sai d voltag reducti n and fil er' ng circui 0, 1t can b] ock_pawer, supply
from sai d®© g‘ﬁt‘t"éﬁ 6‘%&? ‘?fHCIF‘HE‘i'é'btée seqopd cautrphen \Hg Wipply to
the contr gld,gd o@&%o&%mwa@h ’vpmoﬁﬁectéaqo@wsﬁ@e &flp%ﬁbﬂ)c&%ﬂb{ﬁef‘g power
supply is S|IgR hi gher than the current through said second power

control sw tchAﬁ'@r tlmswgnk@mpwxermlgpls fog said| comvmled paniparang gassey bueugh7 f ur t her
cormr o= S pLbdog BRI AL AU AR o SRS eI 1T,
power sw batidrng autoddatically awthehereby serve as the power supply to the controlled
equipment as long as the current of said working power supply is slightly higher than
the current through said second power control switch 72.
As shown in Fig.3, said power switching circuit 7 further comprises the first
power control switch 71 connected in tandem between said voltage reduction and
filtering circuit 70 and the output end of said power switching circuit 7; wherein:
the output from said first power control switch 71 is used as the output of said
power switching circuit 7, the third control end C of said first power control switch 71
is connected to said single-chip microcomputer 8§;
said first power control switch 71 receives signals from said third control end
C to control open/close of the working power supply channel for said controlled
equipment.
The input end of said voltage reduction and filtering circuit 70 is connected to
the working power supply unit for said controlled equipment, and the output end of

said voltage reduction and filtering circuit 70 is connected to the input end of said first
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the output fromsaid first power control switch 71 is used as the output of
said power switching circuit 7, the third control end C of said first power
control switch 71 is connected to said single-chip mcroconputer 8; said
first power control switch 71 receives signals fromsaid third control end

C to control open/close of the workin power suppl y channe{ for
cont r ol | edowerjeoredswitclryd. i Ahednrep ¢néof said Fecd pRyeeT gt FBich lsf| | tering

ciroult 7QohchANHRGHIAES, 9.1 M2 SARRL: RURPLYnIshicR1 1 98l the

control | ed equl pnent, he outp vol t age reduction and
filteringoatputof BaldGeccmdcmnwmcs:toatjolt pwitdhe72 aguised s tiagf Olstalltjoﬁ said powerl5 power

control switch 71, Th 72 is
connect ed W&@&E&“ﬁ‘é‘f?erﬁ tthl %on?rl?tl%’ﬁlé ?Steg‘\iaf@)ldl1 rs?ﬁmé 8081\?\}@? glgga)t(\?o@svm t ch
71 and t heonfYétedduio edid Ss%lgle-smpom@br@@wute:ro&t I Dhe f‘mttcdmrESB ead A udedidas t he
out put of said power swtcg circuit 7. The third co&trol end C of said

first powsecapgmomsr C%rmléwﬂ?lﬂ is conpefiedtodhe pyipuLeng ofjsatg signah fguction

m Croconpyelis &, alllend béc%hd %ﬁ&&%noeﬁdof“sam s&hd poRRs LBAIrHIOWRIiH PNt Ol
switch 72 1s cohnéected t he out put end said SI gnal induction circuit

6, and thceoamtnddo«smdtsmgle elnldnchfcomau@r§econd power control switch 72 is

connected to s sin m.cro ction
circuit 6 deli \%E (9%15{1% (?lf?tlf’sglrguslglggg %mﬁ{ﬁsﬁﬁg 5aazsig{sh%hak‘ggésjecond
power contch@es $¥itl tseédbnddoin@r epifoltshdtch TR opupmbwoweasmﬂy ohamal of sabhtt ery 9

via the first control _end A Sa|d§ gl e- cghgm'croco g sendsla
control  dRERRIO Vip thesistieansiob pld Ao RridSMEkENIB THARCOMPIET 8 SFGSA Co8Hal C t o

contr ol S%iéi‘laf%é%&d@@é’@{d cofRBE &I B §Md fhrd coRtrdIRnAREH dMeroVRLif FiRd pB@éer supply
channel for said contro equi pnent, or to control said second power

control swohidl s7\&1t¢ln7ketepomov®c wonhfrigy powerosuppl ¢hanaeet dew said controlledt| ose t he

E)}msgi()\(ljvegfﬁﬁfg’ﬁ‘s?}/lbcorr] 0 ggg %lcﬁa[a)ﬁeé:ogé)&gw’épt St ol swe[nlhtrzgleto q(%)é\ﬁ \Ro‘ilglpmé% dg hannel

suppl y unifionh @aidSkut@ric ONoF @b Icksde Etlw It\pﬁfpm'&ver Sup;bl? shdnned dompleeely eNsia: Wl en
said contraol |l ed equi pnent id po

t andby de hi
circuit 7 whendhg PWEr UBRLY| fc]b@gmj of 3 &gg?rgr?a}g%mﬁ%ﬁ]emwrsmﬁy CEC '
trigger S%f%gmg&)owém m%w ﬁHtfb‘rEﬁH'cBnt?olfeﬁ eaﬁffpmemsc‘f&b@ a%aqudve%awer

control swt control signal occurs. During the power - on
process, said sWhﬁg1 w@ho@qﬂedreqummnt &3 isginj %andpb\md@dsadlwowas\b’@hmg and

sends 2 POUST SURRY VLT fhd! 902k G RE SRl SR/ BlageP e Bwf Ler the

ower °con na closed
state, andwitbsihgbitcuit? & @dtivsters@m;ecmdmmer bmﬂbasdltsh Y balyokligp adomeroLonput er

8. - . . .
signal occurs. During the power-on process, said single-chip microcomputer § is
powered and starts up, and sends a power supply control signal to the second control
end B; after the signal disappears, the second power control switch 72 is still in a closed

state, and thereby maintains power supply to said single-chip microcomputer 8.

If said single-chip microcomputer 8 doesn't receive any signal that instructs to
start up said controlled equipment 13, it will cancel the control signal to the second
control end B of said second power control switch 72; as the result, the power supply
to said single-chip microcomputer 8 is cut off completely.

When said single-chip microcomputer 8 receives a signal that instructs to start
up said controlled equipment 13, and said single-chip microcomputer 8 finds the
working power supply to said controlled equipment is normal (indicating said
controlled equipment 13 is started up successfully), said single-chip microcomputer 8
will connect the first power control switch 71 via the third control end C and then

disconnect the second power control switch 72 via the second control end B. That is
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I f said single-chip mcroconputer 8 doesn't receive any signal that
instructs to start up said controlled equipnment 13, it will cancel the
control signal to the second control end B of said second power control
swtch 72; as the result, the power supply to said single-chip

m croconputer 8 |s .cut off conpl etel en sai d singl e-chi 1 CL.OC uter 8
recei ve;rp atosﬁa&rﬁéld%‘ﬂglf"i?’%%{nﬂ‘ﬁe cgngtﬁe%lq &'}{l\? Cfg’ﬁ?)?féea‘?od"eégﬁm?lglcbg?f%atIs'ﬂﬁerrﬁt 13,
and sai d siHigheo Ghld Rpbh WLFANRUWUBPlyScHahfd of tiikingQideied GupsiwainitsfepRdiy to sai d

control I ed equiprent "is nornmal (indicating said controlled equipnent 13 is
started upcantroledequipment, Insthpirase. saidbagipiyy daesh'bediSUEWFe™  will connect the
first power contrao L& ch~7 j hi c r an Iﬁﬁ@&l

di sconnect then%lecégﬁ%sjv%%vﬁg? gﬁe?of’agg\%t%‘ﬁ%zqgéta%tr%%gg’eg%ﬂd% ntrolP end B.

That is -mhErdngayer 8awill slistghmect the firstc powenpunts] 8witch 171chnd ecanbed power

supply channel .of said .battery 9 and open the power supply chanpnel. of

wor ki ng poSkHaQmh &9 )fa‘gnl erfngﬁl%eair%]ay orf{%’r 8t ﬁ@d“&ﬁlﬂflﬁr@ﬁ”f& %ﬁﬁp(}h > dse, said
battery 9 gp@dlled ef@binéal diBbipge8Rt thel Exce@téh &f Sa‘}@iﬂt@ﬂﬁédiﬂetraﬂﬁ il g t hat
process, said single-chip mcroconputer 8 will djsconnect the first power

control swiosicantamatigally.darbat|wayegientihthedC powensupplymeesyeet istidsingds-aiip2:  or

as the vvorllﬁédggcs + SWAPAN rEfard At a?ﬁ%rﬂ roll ed equi pnent di sappears, the

excitation al'd 1nternediate re Il be lost automatically. In that
way, even if thBuriErmome s shopwh \in Feg dyte songal devi¢enfyrer pdnver supplyr wabnput er 8
will not restart automati.cal.lg. Eurth roope, as _shown.in I;&lg.l the control
devi ce forZS0 BEWET CUPBPYORR Ran r%‘og%\% € JBEEORPEROT R P RBDHSES de i n
the presenin ALY BiMvéOdpbly 8&18dti RO TRMItSE Sonrdbte dGn RANRI Béteby tliiaeﬁ@ﬁiailgn
circuit 4 connected in tandem between the normally opened contact 21 of

sai d i nt er pRegpdcentaet| yofxaithintermediat Telay? and taicoilpthel saidpayerrelayw.t h t he
pover supptae Safby? Soheldaoe R Rl P RATRL Rbnr 8 BEligRE ) Bl o 6
causes t hepowarsapply topadedweorelaycd. of said internmediate relay 2 to close

ia said driver,l, since sai,d AC power S I etectiQn circuit 4 i.s
Loaneat ad 't When syt iy PR RbueE ] Badtes DA pSREd Epliadl TS ang
the coil 3Qi®finte@hedidleelay ' Bk@¥lode aaisaid AGrivReVIE sifePiiy A tRWet @pslyrcuit 4

will send an "AC power supply normal"” signal to said single-chip
ni cr oconpuéalectign; dircuit Heisponedted in tandep kotweansthejcontachof pydtinermediate 30 of

52 0 poner I8 Sk ST il I B SRR e el e

cont r ol | edwdbsendrmaritA Grpdwerssuaply nopmalVsegmabt sdid single-chip microcomputer 8 if
the AC power supply exists, indicating the coil 30 of said power relay 3 is excited
normally and AC power supply has entered into said controlled equipment 13, and the
switching power supply system in said controlled equipment will start up. When said
single-chip microcomputer 8 receives that signal, it keeps said intermediate relay 2 in
a low power consuming state via driver 1, proceeds with the startup procedures at the
same time, and monitors the working power supply to said controlled equipment 13
via the working power supply monitoring circuit S for said controlled equipment. If
said single-chip microcomputer 8 doesn't find a working power supply to said
controlled equipment within the specified time, it indicates the controlled equipment
13 has failed, and thereby the single-chip microcomputer 8 will immediately cancel
excitation to the intermediate relay 2 via driver 1, and simultaneously cancel
excitation to the second power control switch 72 to cut off power supply to itself. If
said single-chip microcomputer 8 finds a normal working power supply to said

controlled equipment 13 within the specified time, it will deliver excitation to the first
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single-chip mcroconputer 8 receives that signal, it keeps said internediate
relay 2 in a |low power consum ng state via driver 1, proceeds with the
startup procedures at the sane tine, and nonitors the working power supply
to said controlled equipment 13 via the working power supply nonitoring
circuit 5 for said controlled equipnent. If said single-chip mcroconputer
8 doesn't powier coniwol kwiteh pbwirths thipsd qontrl gad and eansek fcitetortpuihgseeandwi t hi n

e e phSTarddtfol Wit GPRESahDSinhO N EghdiChe SN IRy 1 thellPgdi | o

and thereb m croconp cance
exci t at i onpdwert h;epplyt annreﬂ)ratsaadr ebmyolladvnemngmlemerwl Nawd sidndingleebips| y

cancel excitation to_the secan r control switch 72 to, cut .off power
supply to Migapqmpyter 8enigrsg ?IH%I%‘PrE’I\afﬁn?ﬂlg’F%go t 8pd 8Wﬁl Mas lﬁvcﬂ(ﬁrﬁﬁ

wor Ki ng pomftdowpahmn& AnfiPihe A@iaatvéloidpspy i Gkt AVE wﬂessﬁiaﬁmumalsﬂwxssﬂ@c' fied
time, it will deliver excitation to the first - power control switch 71

vi a the threnirallgdteanipment] 13 catesnite standly made @hton@tlpﬁév sesaidsinglengbid cont r ol

switch 72 ?ﬁ?régﬁg@iﬁgegc;&?@o? gtgﬁaga;&%&lm power supply to the working power

supply uni ur pmrent 13. Now, said single-chip
m cr oconput er 8Ferthenm®rd, rﬂscshnwnrmIFlgﬁntheocmntrgl dedte foramgowet buppdyt withvoke t he

shutdown routine until the AC ) r suppl

di sappear s”*"PR@™LHHIHOPHEY llbﬁfg?ﬁéﬂ?&%g tgfhPrgfeél ‘{eBEQC? @Hﬁ%§/ CWBB‘ESGX a
aut omat i cabbwer dnsfodndtisn Bt Bt ERiwAth m&ﬁ@ﬁt%m!%@ﬁne&eﬂ% elhe/%ﬂ@ngspm&by
command. Furthernore, as shown in Fig.1, the control device for power

supply Wit huppbemlt@v\éﬁlldcmmﬂﬁﬂl eswinmens taadaisyd batieryi 9 atﬂﬁethsr(éﬁlé}’iteﬂdnventl on
further couRideses spROEA altlﬁmmw&m% QEhEAA fo dhize My B R ends

connect ed € wor power supply unit For sald contro ui pent
and sai d batppdy yn fanslald roentmliqaheqm]xdentctommpplyepbWe) toadad siggalainducidmct i on

circuit 6, des to t|||ze t he mnrk u unit f.or said

control | ed“Eg gﬁé %B?Verp%%lry hs) Eogl g%s‘ioé‘ﬂélﬁ ?ﬁﬂl‘é@’f“l%%em Br @it 6 if

t he wor ki ngtheeviss tosluniczwaluma&erfycmo%apﬂyq)@%fQJdaﬁﬂs@ﬁwlhrmﬂaﬂbn exbit®, and

otherw se to utilize said battery 9 to sg%ﬁ " ower to said signal_ induction
tauq}n

circuit 6. Sai dSgidmemver ﬁran%fpmﬁm @iFuiilp afically switehriq theaverkingwi t ch to

the worki T‘g%\gﬁpwﬁ dfj::ﬁpﬂ' Yor Wakd cB{M%Eﬁ n.ffﬁﬂéx{tot'o fiﬂ;gﬁqmébg@?% hfy SRRl Y power

to said si Ion clrcul power “supply to
sai d cont r alduetibrecjtauptngas lorigsasrtbe m@kking poWélastuppbA/tp suideamnsalletl equipment! ed

AN N ENER L N PN TR
: QS]E 5??hg: s@@a{\jgg%ghbﬁrcm&n CCRIISIRABERrEY by tRewBRIRY pbweSsupplysalififorRait ery 9
controlled equipment instead of said battery 9. Consequently, the power loss of said
battery 9 is further reduced.

Furthermore, as shown in Fig.1, the control device for a power supply with
zero power consumption in standby mode provided in the present invention further
comprises a working state detection circuit 11 for said controlled equipment, with the
input end connected to the working state indication circuit of said controlled
equipment and the output end connected to said single-chip microcomputer 8,
designed to detect the working state of said controlled equipment 13.

In certain cases (e.g., said controlled equipment 13 shuts down without signal
indication or shuts down as scheduled), though said signal induction circuit 6 doesn't
receive any standby command, the controlled equipment 13 has actually entered into
standby mode. In such a case, the working state detection circuit 11 for said controlled
equipment can detect the current working state of said controlled equipment 13. If the

working state of said controlled equipment 13 is standby mode, said single-chip
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Furthernore, as shown in Fig. 1, the control device for a power supply with
zero power consunption in standby node provided in the present invention
further conprises a working state detection circuit 11 for said controlled
equi pnent, with the input end connected to the working state indication
circuit of said controlled equipnent and, the output engkgonn cted o said

si ngl e- chi PIGEPeIMRAATHUPE} cgneel erdRPRR P pad dde laf%gl% hepid dgver f said
controll edmﬁmuemnggfmut 48w B CBhiEAled eﬁlﬂ%ﬁﬁnﬂ B aympla@;g(xia@wa potaelapgui prent

13 shuts down out signal 1 ndication or shuts down as Schedul ed), though

said signal indyction circuit 6 .dgesn’ recej .any st an ?n?q , the
control | ed equi E\"Fé}hetmf?’ ﬁéghg‘g{ldgﬁﬁ%leh}eecro ﬁgil ﬁ?e‘gge g raang%‘gg%u&g.y rllﬂs uch a
case, the wabkiongr sbadunpivheat staabgimedsl protilled o tikaptsanrihventioadurteeui pment
can detect the current working state of %Fld control |l ed equi pnrent 13. If the
wor ki ng st GRTBPIES 3dFYel ptehing Plagiiellvhethe npyt Fad soniicalsd RdReOURYi@d

si ngl e- chi pr o4 d §igMAIGhAKHBR HrBhit 8 aftilthe 6@PGRIndbHRALAd Rthé Sighal idphténdr Medi at e
relay 2 via said driver 1, and thereby shut down said controlled e(}w prment
13 conpl et &g, RFANS aif gaidosemitrotled aguigmemyld, designgdeto metchiibeusignal level.of1, t he
control devi.ce. for. ower. s | vy, Wit h ero r | [ andby
node provi Eaéé S’igﬂgltlﬂgu(gﬁ'ogscérﬁflﬂﬁgoeﬂr%? flgﬂalflé‘r/ lr?(glr%\ég:gﬂ}&a?@e:dé@té}grﬁ%%}é? a§n%it chi ng
circuit 12to iphithe BgnaBputsa@nebntrolie® equipment 13&f tetsiuiial fivel obsaid sigdalsi gnal

i nduction circuit 6 and the output end conpected to the si | |nput end
(e.g., RF-indpclign giequif reetﬁB?So Pégenéhl?ivsln%frﬁ@dl%fzmr&élgﬁ? Qﬂ‘é‘BmFB‘g bl BRY o gnal
level of gatdli GRalt IbRdHeEbR&d.rcuit 6 to the signal |evel of said
controlled equipnent 13 and to input the signals to said controlled

equi pnent 13. | Bytfhedisg gheabignals gkcaivedsby daidi ggral industion teirsnit & mteiistidnat ches
the signal | evel .of .sai Lokl L pIre i d..leyel . "Flale)
circuit 12°¢ %B%Q%WH%%&D%O?%&W%%%%@H% %enségnsal ?@8 gpélg}él?{)u)}t é;gq gﬁg i gnal

i nducti on corteilliel eguipnicnt SI3i ¢hn borMintd, a0 SOt Aurtiet sikBplifyr said)lohteslkid

mat chi ng, the silgn%l i nduction circuit 6 for said controlled equipnent 13
can be oni $4WAMeEdas to further sinplify said controlled equipnent 13. As

shown in Fi g 1, ssahthh h ¢¢ad] s e rcbPELRFRsEUdl APaRi HoRRR! | ¥

opened contact 21; wherein; one end of said coi I's connected to'the
out put endopned santdctc} li; weherein, aneeendtdfisaidend 20fis sanmectedith toutpuicendrdct ed t o

e Ot put S8k TR SIS RS Lo SRR, S0’ T LY
end of sai sitehitigacitcuztl7,i che e dchidchofakhynbpend copavell Bpphsctéetbdigsdilyon
cireuit 4. toEa>1(nC ktcegovggr l?rilaei, Ceimg rtLé/ ?)‘Ehe;L ’ené 2? Sa(.:ig iclontza(é)t 5\”1 IisI cgrlngcszteed Stg isacliid AC

power supply detection circuit 4. Excited by said driver 1, the coil 20 will close said

normally opened contact 21.

Said power relay 3 comprises coil 30 and normally opened contact 31;
wherein, one end of said coil 31 is directly connected to another AC power line, and
the other end of said coil 31 is connected in tandem to the normally opened contact 21
of said intermediate relay 2 via said AC power supply detection circuit 4.

As for said signal induction circuit 6 shown in Fig.l1, an infrared signal
receiving circuit can be used, if said controlled equipment 13 is able to receive
infrared signals (e.g., a TV set); or, a temperature sensing circuit can be used, if said
controlled equipment 13 is unable to receive infrared signals but able to sense
temperature (e.g., a refrigerator). Similarly, said signal induction circuit 6 can be a
human body sensing circuit, etc.

As shown in Fig.4, the control device for a power supply with zero power

consumption in standby mode in the present invention further comprises the second
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normal Iy opened contact 21. Said power relay 3 conprises coil 30 and
normal | y opened contact 31; wherein, one end of said coil 31 is directly
connected to another AC power line, and the other end of said coil 31 is
connected in tandemto the nornally opened contact 21 of said internediate

relay 2 viag sai ower .su tecti nmrcwt 4. for said signal

i ndu%:/ti on gf‘?’@u?‘% A@“JS)HBWPI'W% %Saig ey flrsacrogﬁecé‘?dgf'fhla COP&(?LW&WS S@"ld?cui t
can be usedmgletclﬁghﬁc&@&hp@tlef Sdatﬂ%é RUpE edBof Sidativert Disr @akMEd td e ar ed
signals (e.g nperature_sensing circuit _can be used, if

said cont £8d 0GB AA %ﬁ’fﬁfl lﬂtﬂnp%dlﬁﬁarﬁllaé % o Thectaio,eontiof eade af spigrssrandyyt * abl e
to sense GLRIRCIALA Bnhéttdl to o ﬁn’h’oggﬁ(ﬁtoq shid shgdlt-CRip! Hicre@dnthutdr &) e

induction circuit 6 can be a human Sensing clreuit, etc. As shown in
Fig. 4, thetwompulendeof szd Seqond doiverid4 gcqomrylew: ito zlmrwoxi@n&powcrompbpu on in

oLy, o e BRIR b PR P S RRELRIR IS BRI S o

sai d  si ngbesAdkgofil AFi0ONPiYiceinddtedan thd dbel J0Sfald ieRemediatatdydri ver 1 is
connected to one end of coil 20 of said internediate relay 2. The fwo
control ends of Sygh @ E‘é‘écé‘#fé cagy ayaid lmt&rfﬁﬁéc%@ﬁﬁb‘étlﬁ@ @sive y@reedhof cldends of

said singl ?nt&%e?uﬂ% £l 'ﬂ&e‘eél oer du V\g@ysupp ; écﬁi@qﬁlcﬁ;coﬁ?uger%e O{'ﬁjs driver

14 are connected to t g po nit for sald controlled
equi pment anhbﬁﬂafmdmmovlegyhegehaisb'ezcnfth@%ytenand the output end of said
second driver onnect.ed to sald intermedi ate relay 2.
Such a structurjhgjﬁcwgfachem e %%Zlﬁgge‘gfe ?(?{e A RPGH PP AU rZreé(hPowg sai d
i nt er medi atkens f;ﬁmsnantsfanﬂbﬁ i deptovdd@pinytht prasantdinsempnewithbg desceibat mput er
8, and is helpful for_ inproving the reliability of the system The

techni cal $RERROdbNERSREOB device for a power supply with zero power
consunption i nt %\Isas'?l@% dlﬁqqgt gﬂ%\e’*vggv@ng Agoéfﬂg \kﬁbﬁﬁﬁ)@tsafd%ﬂrollé’dﬂ eéi‘dnblneﬂle

described in enbo L AS _ Fig.2, the working power
suppl y for 13as ¢I5¥omaid ﬂgmaédncbqtibpnﬂmlt 6 is3an igfrag\;signal recsivipgadircuitd utlerepn

circuit 6 i,s an . nfrared si .clrecuit o th lng power
supply to U §orifk RPRE’ sEpRam sBERlE Yistel Flehind B S senntf LIS Phe
wor ki ng  poviile 3hd Moykih® pbbver saiply @b tHéedoneol ﬂ@wlc@fd@m/\pcswm@bby With Reger 0
power consunption in standby pode in the present invention Is_denoted as

VDD. The @OWpUtONSHRUPD mitqlrrd@yamodéfamahq m‘m gaestighi depeleday VP clhecui t 6
I'S connect ggtpPPs@laﬂ I%; IR oF2hid iRl S _lg‘?lgll %c@i‘vﬁlrgqqﬁﬁﬁlg Rlcofnedt@Po98ih &

el ectrode ect transistor
of said single-chip microcomputer 8, the grid electrode of field effect transistor T4 in
said level matching circuit 6, and the control end A of said power switching circuit 7.
When there is no infrared signal, end A is at high level, without control effect to said
power switching circuit 7, while pin 4 of said single-chip microcomputer 8 is at zero
level and is connected to said field effect transistor T11 via diode D3, resistor R11,
and capacitor C1, and, as a consequence, said field effect transistor T11 is powered off.
Since the drain electrode of said field effect transistor T11 is connected to the base
electrode of triode T10 via resistor R10, said triode T10 disconnects the power supply
channel of said battery 9 because the base electrode is open. In addition, since the
+5V working power supply to the controlled equipment disappears in standby mode,
the power supply to the parts of the system (e.g., single-chip microcomputer 8) is cut
off completely. In such a case, the disposable battery 9 supplies power to said infrared
signal receiving circuit 6 via the power transformation circuit 10, diode D3, and
filtering capacitor C2, so that the output of said infrared signal receiving circuit 6

keeps at high level when there is no infrared signal. In that way, in the entire system,
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said |level matching circuit 6, and the control end A of said power swtching
circuit 7. Wien there is no infrared signal, end Ais at high |evel,

wi t hout control effect to said power switching circuit 7, while pin 4 of
said single-chip mcroconputer 8 is at zero |level and is connected to said
field effect transistor Ti | via diode 55 resistaor, R11, ngewél?p citor d,
and, as a w¥nsadusfiard sighall reqelying SIEWED keehh 4 Bogfin f?t‘?’s"e}ﬂ E4°hf £ .

Since the graih gl afnts@dgaef nspdird | Gl sald fftaréd apablredeividd difuftopnect ed

to the base let%]ect rode of triode T10 via resistor O said triode T10
di sconnectmroduves platie enesgy pdnsumpkian irestarstbydeede. batt ery 9 because t he base

el ectrode is opgn. | ddi i i . the +5V working power supply to the
controlled eun@ﬁe‘ﬁ’tnPrafgrgﬁ%esg?%S Ii%IHBg' andby node, the power supply to the

parts of the syohema{kinfaredsigmal eeceiving aitcoit Gotenguts @y ex@grnalsinfrated sigtl,
conpletely. In sych a case,. the di sppsahl e batte 9.supplies . power  to said
infrared %W@ﬂé’FHYeéé’gP‘&l?%@tr@grcé’mpP.S \’/ﬁaléfgﬁllu VeLBV\i%VY rleé’r‘?EBB#sﬁsat’[l%S\rqg‘éilr cui t
10, diode Ifqesaagk thbdughCdontBl ERPAIfAId SeAver SWitchiak clifdgit TUbE dat @le bk d
infrared signal rece|V|ng circuit 6 keeps at high |evel when there is no

i nfrared séleptende of saitdteiodady? iy eonnpeted ta loveleyglsyia djode-Do anghrepistati Rl G nf r ar ed
signal receiyin | rCUi | . I i il sqcircuits
are in of fassﬁlgtrgs;‘ﬁ ﬁgﬁeﬁggg&gﬁgﬁkggﬁggﬁnp %56?%? gliogna S ?le)?e:t}g?% ?:?l(rlcuit 6
produces striatle CTENeagly stdsdhipt imderocompiten dobywillodewerThoa. cBirt solglpelopess i s

as follows: Once said infrared. signal receiLvin i rcui tects. an

ext er nal iqur%(’éawrggnaa}vef% ﬁlg&ﬁ? el yia PWe‘fhéSt’p‘gﬂ @‘ét @Fré‘wg e&g%&léﬁ%& hi gh
llevel and Tpwid Q¥Ebowed! Wi&hiJg;@irdlﬁw lwill RleS@sbataas {tdEAdelectodd bbthingnd A of
said power switching circuit 7, so that the base electrode of said triode

T10 i s conhightexs! win diode RN end vesister Rl Avba Lrusaquencs: eyerrifahe low leyed resul t,
said triod a e : g@gﬁ : i Liriode
T10, and sﬁﬁ%fegcgﬁ% gﬁa 3 {)Ségﬂn%gltﬂgfre"gx%gﬁlﬁggo réroén/@ﬁlﬂre}; ogilé%g]l' 24%% F%H

m cr oconpudiggle-8hipahicveomputay!8 eenreds infraredcodes vid piat8. so that the field
effect transistgr . Tl.1 in said power swtching circuit 7 w.l te,on
because its gri Sé’lde%‘i‘%lﬁ'ﬁglpolﬂfcé Wé“p%‘?rgnéqeé(}ég‘fc\‘ﬂvﬁ tﬁ? B%C%H%ﬁggl"gg‘?’st or
R11. As a §QRACHIQBE ow S¥RD fidm Hif 4! BVWhe @¥Biro]l édif BasEshi€ PddveHishappiaar s, said
single-chip mcroconputer 8 is still powered. Next, said single-chip

ni cr oconputitsuitel #fees & agetgin time deley sodhetsdhe pawer supgly qhanseljod said YciRi p

m cr oconpu 8 soregel I i ode, it wll deliver

| ow | evel #@%’% %Ilfé%%ffp %I%glf'l %g@c%gctré%ﬁnﬁehﬁ% ﬁgk?wglfgﬁgqﬁ ai:nr' switching circuit 7
after a cert ai nift said deglaychips anictebmphter poweceieaspiey cotractnafravéd saidd batt ery

's ol osed, AndiSPl hower Bh TS Brolled EQS B, S will AdliRPRH IS PId 3985 ™
control ends of said driver 1 via pin 2 and pin 3, so that the coil 20 of said
intermediate relay 2 is powered, and thereby the normally opened contact 21 closes,
to connect the AC power supply to the coil 30 of said power relay 3. Said single-chip
microcomputer 8 will detect the condition of AC power supply via the AC power
supply detection circuit 4. Said driver 1 employs field effect transistor T8, T7, and
resistor R8, for the purpose of reducing power consumption of said intermediate relay
2 in the hold stage.

If said single-chip microcomputer 8 doesn't find AC power supply via pin 1
within the specified time, said single-chip microcomputer 8 will deem that the AC
power supply doesn't exist, and will cancel excitation to the two field effect transistors
T7 and T8 of said driver 1 first, in order to cut off power supply to the coil 20 of said
intermediate relay 2. Then, said single-chip microcomputer 8 will deliver low level

signal via pin 4, so that the power supply channel of said disposable battery 9 to said
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I f said single-chip mcroconputer 8 receives the correct infrared code
(instructing to power on the controlled equipnent), it wll deliver high

|l evel to the two control ends of said driver 1 via pin 2 and pin 3, so that
the coil 20 of said internediate relay 2 is powered, and thereby the

nornmal | y opened coptact 21 c)Joses, to.copnect th C power supply to the
coi | 30yofl?(§’%ﬁrc§“6'6 g GiIgHY 1§.°7‘§§fj’da%ditrk}§‘iegy(§?ffip9m£‘?'8 1838%%98¥p8§r%1§l det ect

t he condi tf,&,pbrgjogﬁc power supply via the AC power supply detection circuit
4. Said driver 1 enmploys field effect transistor T8, T7, and resistor RS,

for the purposerl;{ GHUEIAG RRUBEAARSHETIIOACbosel Gyiph 8 WAl atimcRel ay 2

in the hold stage. gl e-chip m croconputer oesn't find AC power
suppl y vi atipenit vill Weehexcitation $psaid fintetnediate relapni2d as thegiesult; Hhe contastadonput er

8 will deem.that the A wer supply doesn.t_exi st nd will cangel

exci t at i onS¥h RONET (1KY e‘Bﬁl (S\[q“s%cfdotcg%gﬁ%r%owe’r?sugﬂg' B & I?{Hﬁ%?ii ver 1
first, in ﬁﬁﬁﬁeﬂtqg,put of f power supply to the coil 20 of said internediate
relay 2. Then, said single-chip mcroconputer 8 will delijver |ow Ilevel

signal via pin Yndegarmat candétignenie sevitshing nowsn serplyink forsaid sprgeallsde
battery 9 . Saj 1P r 1 ! ¥ol! I : g : t heyeby said
si ngl e- chi %ﬁlﬁﬁgérgc})%rp%%l%leg ?é%%g%?gaﬁ%# ? l‘rl% :SP &égfdd%ﬁgﬁde-‘%ﬁ?% v

m cr oconputverki powels supplyoviech snipdtes said tchetraljpdcéduimdentt §3nts, inj a resdy| keep

itati t i.d. i nt er.nedi at I : { | t h t act. ,of i d
boner 1 e a5 St pingleo S Fty Pt nherY afinsBlel Buflif e ot e LG R 0 °
equi pment  d3verlERAINRAIFMRIt TR 6ARS, sd that heit0hisn@npesed tstppvotkingi t for

said controlled equiBmant 13 will start up norpall _v&'?t hi n iheﬁgeci fied
time and dedWerestPPIZ\W Dok singlepdie miggppmputerhviarthe Hindealel dnadfidht rol | ed

equi pnent LS o] Y i -ah: 1 &1, delivers
| ow | evel %agd ItS %gleg%ﬁ? Elg é%rgﬁ %@{Jg vglgiadgﬁvgjol\?g)rlgg%%gﬁimng t@?%ﬁee;%ov%ra pin 6
first, so supply thenebdf said datterycd.chh thet wag said kinglp-chipweicrcsomphiter SO f or

single-chip mcro ut er via the triode T9.1 .In addition, said

si ngl e- chi EO‘WE‘ﬁ 6@8&3&'@? +§V\/H°I“fer a‘&pﬁX/tofq}PeoWWtrQU'é‘?]ewlgmﬁ'i’tn 4 to close the
power supply coansirl hal, sad didydd-tidp niRrocbptiieaty maiitors dhflaret nete: i p

m croconputer 8 is powered solely t he +5V power supply for the

cont r ol | edsaéinffiehsigndresrBing et Kilkiitindg| sbutdarp sades Bcowiipavele Benoni tors
shut donn caio AP ik Oty CrRUERRgntee Pholafin @ et e 1y sojthat "
cancel s exsdid atermediate selayd2dinidvtbe cdi] 38 @f tshidtpower relay 3 are powered off, and
the contact 31 opens. Consequently, the AC power supply to said controlled
equipment 13 is cut off; at the same time, the +5V power supply channel to the
single-chip microcomputer 8 is closed via the power switching circuit 7, so that said
single-chip microcomputer 8 is powered off.

On the other hand, the output codes from said infrared signal receiving circuit
are transmitted to said controlled equipment 13 via the level matching circuit 12,
composed of field effect transistors T4 and TS5 and resistors R2 and R3, to instruct
said controlled equipment 13 to accomplish corresponding functions.

In addition, when said controlled equipment 13 operates normally, said
single-chip microcomputer 8 can also monitor the working state of said controlled
equipment via said working state detection circuit 11, and thereby assist said
controlled equipment in implementing relevant functions.

Said single-chip microcomputer 8 can also monitor said +5V power supply via
the working power supply monitoring circuit 5 composed of resistors R4, R5 and R6

and field effect transistor T6, so as to take corresponding control actions timely.
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said internediate relay 2 and the coil 30 of said power relay 3 are powered
off, and the contact 31 opens. Consequently, the AC power supply to said
controlled equipnment 13 is cut off; at the same tine, the +5V power supply
channel to the single-chip mcroconputer 8 is closed via the pOV\er

switching circuit 7, so that said_single-chip mcroco ter s owered
off. On the ot hds shewmin Figel andiige. Hb'@}@sex%‘ﬁ g&lﬂfl"’Yeﬁﬂ%éH’E ’rsecei vi ng
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of resistors R4, R5 and d field effect transistor T6, so as to take

cor r espondandy iefeared cﬂlgr@étrﬁ@m‘@nglmu}t 6. and Ake oty and of gaid giFeniF7gis2, i n
this exanple oye| t ol 0 e i nput
ends of salkunne(%@gr%trat%sefé(:)ﬁrqﬁﬁ%ﬁ|JJ(§§1)CO-(1:-I|l ru?:%l %bd Zar é&g{g}ﬁ%eét gr%ﬂ ?g %ewlmdorkl ng
power suppiryermedtatef eglaysdi d ThY teet comnd] bmlst eﬁ yai® driespé cdre wehlyecteahd) tHee

out put end of a| d ci r(ﬁ 10 is c%gsne(ﬁ the pover en salg infrared
si gnal r e R H&tp(’:’f PR ptm@m SR A ﬁﬁgeé %Qé?ﬂlt?fo ‘i‘ thei 3B ng
circuit 7 gh@inatensitebtaid b@erﬁ@ﬂiﬁtdl&l@om&spw@e Jy Wﬁetn&ﬂbllﬁ@b%eﬁv set
and battery 9, respectively, the three control S said circuit 7 are

connect ed entagtrglad léWi‘rpeW@rer(ﬂrﬁaﬁh@ACBPOWdUPﬂVr(Eﬁ%OB icéfauit 45 ardthgi ng

t 6, I hi
i o oconpubal I8 gt Beby, Sndte UopSRieh fBEM aa (fien ERBREEUTE HBVEALH! O T8
two contr obowerdsipply. sdhe ndrmalbr openad eomtanii3d atfgodweo rdline 3 i< cotnected oitheut  end

of main circuit _of sai nmcr co er. 8 and the other. term nal
oF il Somaim Agrepmel T UE: ° ThP olios! FESTBH Miatg NerL R ek Sirulimoned
contact 216§ diré”titl@rrd&ﬂé@é@td@b@ﬁ of saiiRenofiCelR \&ﬁi&ro‘éUﬂ@hbér deleR6l m@idhinkr CUi t 4,
and the c0|I 30 0 ower relay 3 are connec?ed in tandem and t hen connect ed
to 220V ACCIr§ivd @rugppyer Thichisg ratcpif bpekhedowpnt fiem saiddevglomeichingl ay 3 i s
fﬁ??:ﬁéﬁds.&%’%%ﬁ"?% lesé‘%%n@fﬁgd 8 i nfraft sfghal ot ¥pg SV R {4 UERY
si ngl e- chi matchorpodoitué ¢ pSwered\byl thaawarkinggpower supply for said TV set. The

of said

working state signal and working power supply of said TV set 13 are connected to
said single-chip microcomputer 8 via the working state detection circuit 11 and
working power supply monitoring circuit 5 for said TV set. The output from said AC
power supply detection circuit 4 is directly connected to the input port of said
single-chip microcomputer 8, so as to judge whether the AC power supply exists by
means of changes of current through said coil 30.

After said TV set 13 is shut down (i.e., said TV set 13 enters into standby
mode), in the control device for a power supply with zero power consumption in
standby mode in the present invention, only said infrared signal receiving circuit 6 is
powered by battery 9 through the power transformation circuit 10 and operates, while
all other parts are in off state (zero power consumption). Whenever any button on the
remote controller is pressed down, an output pulse from said infrared signal receiving
circuit 6 will pass through said power switching circuit 7 and gate on the battery 9

shortly, so that the battery 9 supplies power to said single-chip microcomputer 8.
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circuit 12, and power switching circuit 7. The output fromsaid | evel
matching circuit 12 is connected to the infrared signal input end of said
TV set 13; said level matching circuit 6 is powered by the working power
supply for said TV set. The working state signal and working power supply
of said TV,set 13 are connected to. said singl.e-chip mcroco e via the
wor ki ng sté?tgr Eiaégeq(':rﬁ?%'ﬁ ] i?b‘iﬁ?(ionlpft%ngs S iy ﬁtgd%lb‘(/e\gsr as%oﬂgqusqﬁglh’i lﬁ%lgi ng
circuit 5 {igial $abad P_Mwéleéwitc'ﬁhfg Gt Ut tofkieopropeni tile ASvepapply chappélyfdetiect i on
circuit 4 js directly connected tq the jnput port of saip% .si;'é%rgche-d:hi p

m cr oconpubaiters?; dighg samg timgy gaid eglerehip RICTREMPYIRE VA IST Jo F%y  means
of changesggf, ﬁﬁr c8BGit 1A OUGNsafifi sthgtlbhip 3Mhicrédrput&isd dd&éngCiecdide BeShut
down (i.e., said TV set 13 enters into standb node), in the control device
for a powepredefpysdypomier suppdy copoalendedhwilhpancelthe mowst sunphy hodd digniahfarhe

present invention, onlv said.ipfrar [ ceil Vi {4 Gl | power ed
by batter yS EPHWS{@‘HIt?Iﬁ%g 53?\%# I:}tgrngnrgﬁl or r%g?l% o%tlé%i @c%b@gfgidaﬁlg‘l a(})eéig?lgﬁaés, whi | e
al | ot her pasivihgasifeuitné @pbrasdsatvhild 2sid csiggievehipcmitsocypipuner) 8 iNodh df saidany
button on the renote controller is pbﬁessed dO\ém, aﬂ out ggt.pu{@e fromsaid
i nfrared stipglaichmemasrosopputes $ geqeives thy contppl Lode Fotol Yhsel 4P ¢ HBleF* LS ¢ chi ng
circuit 7 gnd;QahfRdlie fdy Palal &iver 9 to SRR tHeynordAlly bpéndd@nbRt DM tarsuppl i es
power to said single-chip mcroconputer 8. -23 After said single-chip

i cr oconpuctase, Bid smgleschip microcgmipiige monitorsopeversimpplyytohdrecroils3¢phsaido sai d
power sw tchin i reuit 7. .t~k o] t . ppty fnigai d
Pattery o PRI E W pfigRC SRR SRRy s R SHREL Y 1388 Ml Sb
infrared cagsconipurén 8 has wot found ex@itdtidf cusmindtostha gbg-30hifpaid povee oetpyBer 8
doesn't receive the pr,edefi(Ped, power, sug%iy cont rol cgde, it..will gancel
the power ¥RsdhsPIaTtaxgitaion durasion. Karil] 3Ry EXSHIOER A YL ANFEREYAG 2878 ret urn
to the stagg tH@?Sﬁlels b1y NIt e ChilS BN lexcifeCRIMIANG Hid 6444 LsiplQBEpat es

whil e said single-Chip mcroconputer 8 is off. If said_ single-chip

m cr oconpumégro®@mmyei § dinds eorkimgt payver cogplyf tor the\I'§ set within thenpreglefinedi t e

said intergedi.ate. relay 2 via LV : e L 0 Y. Qieﬁ"contact
21; in tha{ﬁraﬁ%%&a tg?ii“%lﬁ)ﬂglnﬁé)f) %v(glr’: ﬁ?pgjﬁ%%lgﬁlg%rgﬁgl Ceurlpsrang%i {agﬁf ?Vpsg\‘t}&?i supply to
the coil 3&taB vadichterparoaiormel @yrkdng/inads Haitl Algloahty msapeinypueat opénen

circuit 4.1 If said single-chip mclz.oco ut er Ei S ngt f ound, excitation
current t oMeHRONHiSHPRY i (o werking Ryes supply dPT s3E Y sSetiaeh® ¥ at i on
duration, {diWMihd cif@RMCEAnRXBsdsahd PHwECsuplyEhaitic® bFBAH Bhfery RNAVh&HIheOf f the
power supply; if the coil 30 is excited normally and said single-chip

m cr oconpup@wergcdtitiod buiion komgnyp other fvogisingl butterh@nTiliesrmaig tcnimoldneis
pr edef | nedy Qunall, Yt Ak PRy 48Y 14 U RRIP o YRR S91LE QS Ble Sy 5 o
control (standby) button on the remote controller is pressed down when the TV set 13
operates normally, the single-chip microcomputer 8 will stop excitation to the coil 20,
so that the normally opened contacts 21 and 31 open, and the AC power supply to the
TV set 13 is cut off. The power supply channel of battery 9 is closed during the
normal working process of said TV set; therefore, once AC power outage occurs, the
excitation to said intermediate relay 2 will be stopped automatically. In conclusion, no
matter whether in the AC power-on process or normal operation of the TV set, such a
structure can ensure the excitation to said intermediate relay 2 will be canceled
immediately in case of any abnormality in power supply, and thereby avoid long term
excitation to the intermediate relay 2 solely by the battery 9.
Said power transformation circuit 10 can only accomplish automatic

switchover between working power supply to the TV set and the battery 9 but is
unable to cut off the TV set completely. The purpose of said circuit is to replace the
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set 13 will enter into normal working node. Said single-chip mcroconputer 8

opens the power supply channel of the working power supply for said TV set

via power switching circuit 7 and cl oses the power supply channel of said

battery 9. Wien the power control button or any other functional button on

the renote controller is ressed down | ater, {l&e TV set. ., 13.wi l.l .enter into
n

nor mal  serRAtew 9t with. the fwerking, Bower SWlY fof tes T ¥n &ty Fid 1BHSH 8! ¢ erot e

control | errekéyiﬂg%‘%ﬁﬁ IR HEAT HbRer ppBt isledtabipteidate as i@ frtter Yeduche
single-chip mcroconmputer 8 will stop excitation to the coil 20, so that

t he nor mal powvespess@d thedmttaet % 21 and 31 open, and the AC power supply to the
TV set 13 is CUfy, Off T : arag TekeRahigblentent funktioOsgd during
the normal wor lllen‘fév&g(rl%égsg%tg%\gﬁgggllijg&% set ?ﬂ%herfg?ore, gncenAC.p(;W.er out age
occurs, t h@ordixgtidnalidteeert thestandby poeenedtital devied aythe pagdent hwestiappsh

automatically. In conclusion,, ho whet hef .in th -.0N,process
or nornal P P%‘tVFro‘i?né‘FmPtﬁ(élW@SfF,\;%&]iﬁ%ﬁ meap; ﬁigﬂ?célngg)rgf@%@ il

exci tati ongft @e 8} Geti 1Nt 1Al R @&, 6 RamdloViwHentBe TANSRliechutidonedivah@lty in
case of any abnornmality in power supply, and thereby avoid |long term

exci t at i onsigesl insicationor ghudi assrhgduledseirel y by the battery 9. Said power
transformati on gij [t 18 : ISR : td i bet ween
wor ki ng power s%%%ﬁ?% b&fﬁg@%f@gﬁrﬂn ;E%eécﬁfg%%@% dbgltth?\s%ﬁfﬂ?élefecet o cut
of f the TVioset pavesrpupplyl with Fem powgrosmsahptia th standhyi mods prayidashbinahe t he

-24 battery 9 with the workin wer .suppl or the TV set t ald i,nfrared
signal reREHH HB’CB?QIEERI‘E‘WBSCB%‘E%&%@&A@&%}QI regﬂﬁmgflﬁcgﬁgs?%gﬁh?s??‘ncg)&fi so as
to furtheriraeidConaP pueTvikg&iscudtl 6" TRe badphefrymShe TiRe infearkd Bignsl retetviegt ect i on
circuit 10 for the TV set can inplenment functional coordination between the
st andby poviesuitc®ris disectbieconnected t@ |gecopirek enst of sai¢ ROWEH SWiteHNE £HEW! fdRer
consunptio e by téﬁ%& R - S| l; of the
TV set 13 r?e{sagn&eggn gso,% @%g%éﬁéﬁbwﬁ@%mﬁ@%qﬁég séts%ﬁls(%%ﬂ ovv?: t\(/)vi t hout

si gnal i ndeéamtétotheoworskimg pdewen sapply ctoeshid sthglethip nMEradoovputdrnd Fvkendit t he
infrared signal rec ividn circuit 6 in the control device for a power
supply wit¥ %‘E?soa“p‘t?g@:e A nption in standby node provided in the present
invention conpriThegowéieerdd 665the !séﬁdnariﬁﬁ‘a@ii@lgﬂhl 1e@€iQingl digulti 6"G4licbnifctednd t he
second infrared signal receiving circuit 6". The output fromthe first

i nfrared siofhapuipatend phepid ppyvernswitehing ejreyity o @nd yhecoyrpacand pftsaid it r ol end

of said po i i I: [ fodhn; . i stpl - CliLcHi t,
o 52 5 PRECH: SMUAEITE 530 SHhdeDub SRRy 3 UPLE R kscpl L.
supply to matidingi cighg-6¢hs desigmedao oaqrinecinfi@redihvexde istgnal and transmit it to said

Ug

single-chip microcomputer 8; the power supply to said second infrared signal
receiving circuit 6" can also be cut off.

The intermediate relay 2 and power relay 3 in the control device for a power
supply with zero power consumption in standby mode provided in the present
invention can be replaced with semiconductor switches; therefore, the drive power
can be reduced significantly, and the device will be more suitable for low cost

application field.

Industrial Applicability

With the technical scheme in which only the infrared signal receiving circuit 6
is powered while all other circuits are powered off in standby mode, the trouble of
employing the single-chip microcomputer 8 to power off the functional circuits in
conventional designs can be avoided, the pins of single-chip microcomputer 8 can be

reduced, and the complexity of circuits can be reduced. Whenever the single-chip
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receives an infrared signal. The power end of the second infrared signal
receiving circuit 6" is connected to the output end of said power sw tching
circuit 7, and the output end of said circuit 6" is connected to said

singl e-chip mcroconputer 8. The second infrared signal receiving circuit

6" is designed to receive infrared codF si gnal and tr?nsn{lt it to.said

si ngl e- chiPICFACEPBBISHSLTYTES 8> 1t FAll HSRP lghb‘g‘mf"frbreégiadl URHHY: RefdiPR s gnal
recei ving {]iﬁfé'ifauﬁg dfiftfle riQtehf SpetatRhfof sBRE sinplecdhiip dhivioRompliRy 82 ind power
relay 3 in the control device for a power supply with zero power

consunpt i cxdditions thahsthemepid ealser anpligae ito, a@hélnsﬁefémfmcmﬁwﬁ?% Wishoube

repl aced \MV??ﬁe%aﬁ%gﬂgklg&?%%mﬂéfap&?,.n?‘fbﬂ%tg're’ the drive power can be

reduced si g?i an evl ce nore suitable for | ow cost
appl i cation fi eBgcomhpldtedy povatrinpf iteadiidle-thip\wiiciocbmputee 8hinistaalby miodere i n

which only the_infrared signal receiyvin ircuit 6 is_.powered i.l.e all
ot her ci rZ‘b?t §ﬁ%ﬁ1e°go%‘9‘ﬁ.’t¥gd’ﬁ’fremn anda yl%ﬁlﬁa@é, PRt Pgﬁﬁ?‘ SFlgMé oyi ng

the singl enehidnPutdr RCBRE bPEral staddBPY@ter®thn bOelimitédd. 0N a edstltUbdth 1 n
conventional designs can be avoided, the pins of single-chip mcroconputer 8

can be reHedetdl quantity med thendsigesei efydisaretengss i ithe standbyecyraant @yredpgdhever the
si ngl e- chi - ] u ' LS = 0N reset
o g, SRRHY SLACATBEURS el Mivoe B 4 poGR S0 RIth el e 00 Lo

automatical Iy, “avoi ding possi ong
si ngl e- chi qneumptiaoinsidreiby 8nodenin thelgicsérmdrinventian sslelyedepends en the stgndby cabl e to

any single-chip.mcroco ter, 8 wi,t hout. Wake- f eat.ur e, and .t hereby has
Wi éer | agpl ‘?‘{’érélBﬁhir?‘ig.h M%?de?%% rf)‘i?\'iljbg?g eyt ?Ej;piaﬁcg mﬁaﬁ%ﬂ ggaﬂirﬁcewmg
M cr ocomputiRhit® édh ShRIBFRY dxadRely lohepBidratetighfand ttheteby reguire e Bktreanidy pi n

| eakage current of said single-chip mcroconputer 8 to the overall standby
current caawiewer consyatpsign imstandhyesode., both the total quantity and the

degree of ot BGRRRR 84 of Bicht JUBNGHLL B pu Sl AN L ctard B AR AbY

current of the co vice fof a power su Zzero po
consunpt i ofaid intesimadidieyrelap @eanidrth¢ erking swrdnt bfisead single-chip migroctegmretB. on t he

standby cyrrent through said infrared signal recei.ving,circuit 6; said

i nfrared S(S@H}ﬂ er‘é‘LséiG\Léi%ff‘ﬁtm% %?ecﬁflfu%lagﬁﬂmg%ff%%%SIEQF%MW?CSWPB%r

desi gn_andg theEaply  £RWer SforRink TRIBENCY dsOwt BOPEYSIbEQ REHRoHEAY chrr&dt DY

node. The power |0Ss of battery 9 also includes the pul se current in the

startup stabgut 3800m4; dheraverage ghment thiongly said dnigrmesbatouselry Agincthe s@vPof sai d

si ngl e-chi s?ag%n 8&&%8@0% e %tartup duration and startup frequency of said controlled
equipment 13 as well as the power rating of coil 20 of said intermediate relay 2. With
today's mechanical relay manufacturing level, the drive power for the coil of a micro
relay for a 220V AC main circuit that is controlled with a contact can be as low as about
200MW. Suppose the contact closing duration is 10ms, and the TV set is powered
on/off for 20 cycles per day, under the condition of typical starting time (<700ms) of
switching power supply units for electrical household appliances, the average current

loss of battery resulted from said intermediate relay 2 is less than 3uA; the total average

current consumption of battery (including leakage current) can be less than SpA.

Thanks to the accurate control function in the technical scheme, abnormal
energy loss of battery 9 resulting from the control device for a power supply with zero
power consumption in standby mode in the present invention can be eliminated
completely. Therefore, even if a disposable battery with low capacity (e.g., 1000mA)
is used, a theoretical power supply life of 30 years or above can be achieved.

Thanks to the pulse current from the intermediate relay 2, passivation of the

battery can be alleviated effectively, so that the actual service life of a Li-SOCI,
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On the prem se of neeting the functional requirenments, the single-chip

m croconputer 8 can enploy a | ower working frequency as far as possible,
wi th working current of about 2-300mA. The average current through said
internediate relay 2 in the startup stage depends on the startup duration

and start frequency of said controlled nment 13 as well e power
rating of u‘?%étﬂy ‘ggh MHQS%FHSI‘&‘:"\&&QQS‘?%%)@? be g’ﬁ'tlifppw(?r?geﬁtt‘ea%fﬁn%alhle‘eﬁtéﬂi cgl

rel ay ”ﬁnvilggéﬂdfch“l% bEWElelectal SpIM4AC Vgerw gty e foRd,la difpoRable Batery T €l ay
for a 220 main circuit that i's con | ed V\nthacontact can be as | ow

as about @@Mom%pmn@éﬁﬂm@nwﬁsﬁhﬁgpdmﬁl onis |Ovs, and the TV

set is povvered % off %@ﬁezﬁxec %ltr%f d@%cquy plg({w&ur‘#ggl ﬂﬂdke{rb?bv&fr typi cal

startlngtlne( 27 St power “su rical
househol d apphhpataeE, sthﬁm)yauedeaglethe lplressenli invéraim, tfe dmtrbﬂecy equpmentelB,f r om
sai d internedi at)g urr.ent

| | th
consunpt i ofdpthe d g?\?gr( ?‘H’:P M&gﬁ}rF ecgg’é’ el?f u‘rs“?gléﬁg) g%lane%éa‘%ggrsgi' HERY 5A.
Thanks to éd?l@ac?sc Cclb' raaiteﬁ’ul? oné rAIt 1§d1'£lfotn' Qpabilityt ReintRevudl SighifisahiBMThe shoor nal

energy | oss of ter resulting fromthe control device for a power
supply Wi tisolzmm cap ty obntbempainogirpyit glependsy onoide quqrhéewe%ehlt apnvent i on

can be el immnated Y/ e Inf ry with
| ow capaci ?rg}b émﬁnt &0 tgg(? m&?rllt mvéﬂﬂf‘o‘h {h% Me?¥ag¥ I3C 5?1 e(é('s)&\/%ﬁﬁé:%g rsg?ﬁtnltoﬁe of 30
years or aR€iug of & IlﬁelnacifUuEtvieﬁip tEf P?AO@MAC@nﬂ hbe pollt@e resistamoet raﬁngmf tdié

internediate relay 2, passivati t he can he allevia
ef f ect i vel jitermgd ‘P%aﬁelab’ Hels 3wy tadi SM& E@rqf?’rFet f écg{rerg&ﬁe entyg S%si‘fr?ery with

l'ong shel fiylddnab{ Mydd 3s ¥aaé)toeasd. be further prolonged to essentially match
the service life of the electrical appliance (e.g., TV set); therefore a

di sposabl e bat t Bhey samplinghtestrispartelr £eloa THesatrieith theo Apydefe BEOVideds Methe
appl i ance. %Jepenﬁﬁmﬂﬁxn rﬁgz)q%ggw&l TOGHni SHBLKfon' HovR: ﬂ?‘é‘ﬁhdl%“ﬂﬁ&'ciéf #ith zero

power ion1n's he* present i nvention e controlled
equi prrent t‘yii;cal wdbat 6 fiteattdy mpkyrcmppilsﬁ 43rpuAt, and thectfrpletreliy zérspwheretief r om
each ot her relay contgcts;.as are he AC isolation capability is
i mpr oved s?ﬁr‘?F?‘?Rﬁ’ ‘Fqlipm*‘i*ﬂ tﬁ?lbatf‘?%F p? BTty of the main circuit

depends on the pgghemelidlowdin éd%t%Hd&éﬁ?@é’daﬂ@@ihe‘ﬁad‘it’ﬁﬁmapb?‘é@tﬁﬁg itpseqt i on,
the power relay 3 can ensure the AC isolation ratin he main circuit is

up to 2400iAcafendndhémplsmeatse inteigsisalinhseafer atandey, oﬁhmma@s stndbyrertiveete rel ay
2 L alD SR ME 70, IR S bBubRe S TP
with the dlsouSe}ﬁ)I@rapphdnmésl n It Imehe]plﬁﬁs&mmpmwen;bmd\ubtf redmblﬂap'ﬁnd precdmi cal
Super vi si Onroauctvﬁmalgg, gr}da re% ge malne[enangee costs of manufacturers and users. If the
technique is widely used, it will be of great help to energy conservation and
elimination of environmental problems, and will deliver great social benefits.
Presently, power consumption in standby mode has become a focus in electrical
household appliances as well as a technical barrier towards the future. China is a
leading country in manufacturing of electrical household appliances; this technique
will afford a unique competitive advantage around the world to the electrical
household appliance manufacturing industry in China.
It is seen from the embodiments of the present invention, the present invention
is very simple in circuit structure and completely employs low cost common
components and elements; therefore, the present invention can be easily made into a
dedicated integrated circuit chipset, which will be advantageous for generalization of
the technique and application in electrical household products. In actual applications,

the components involved mainly include a dedicated integrated circuit chipset that
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typi cal value of battery supply current is 0.43A, and the AC current is
zero; when the TV set operates normally, the battery supply current is
zero. The schene is low in cost and doesn't change the traditional operating
style; it 1is safer and inplements intrinsically safe standby, elimnates

standby power consunption, and sets the ultipnmate power cons Lon standard
for el ectrPaliges thfotaglgﬁﬁlreopraﬁﬁpg &h@é@.resr:@t ipgention g lﬂw-'e@aicmbibw)(é?a ct

reliabi ity %‘t@rrﬂ&ﬁé’t@%lay{)ﬁoﬂﬂ%r ABRRAR . inRRdd M RELGHR NBILAL CARNER JpedlS Of
manuf acturers and users. 1f the technique is wdely used, it will be of
great hel pispltarhtherpforgoths alevige icath betiegrated mtﬂ@leict;waghommldanmgﬂ at

pr obl ens, i j . soclal be [ Pr .
consunptio%ﬁgﬁﬁgbgﬁggg,%%%Egﬁgﬁhggéﬁﬁgcggfggkg& & %?8§?§$%§¥‘Sﬁ§%§£ ol d
appl i ancespamaneitly mstha eteetrival hadsehald rapplianicoyiamdd nohincfaabeite. coshionsndi s a

| eadi ng country in.manufactyring of electrigal household appliances; this
techni que. U5 T SN At dernEse caslior 1 Bied 10\PEAUES EXIETRATHIER SOWERY d t o
the el ectrjsates HOUBRIQ! FoRPP Wi GEroRANARE tpdieR SconSetdplién, prdvididiam It is
seen fromthe enbodi nents of the present i'nvention, the present invention

i s very si appreachnfogjappli¢ation: ofue standbw teshaighp veithe kgroepevesyeonsempliers forcommon
conponent s e : h i tJ C b ily made
into a deg’lagta ge%jlgé{ﬁpéelg}ogggehgﬁcg%ﬁ@ﬁpf&cﬁ/llegéslg'? ﬁ%ﬁﬁ %ﬁ% 4“?1{1%1;] glgv(gfnlﬁ%eous for
gener al i zathHaam0ahillidhEVisers hasapisd passdssiq@pdfi raadei than 400-milildoh MVesets, Andigrehol d
products. |In actual_applications, the conponents involved majply include a
dedi cat ed ?tmr@gw&ﬁe@r 6%‘}%‘?& S@ﬂs?tpys B WS S9ISUMpHOR 1 the, BQcieeln & RHA: tige

provi ded i prebdif ifVeBfiSiNhad dX¥RMelPilrond haketGARAGAL Y Li- SCC12 cell, an
internedi ate relay, a power relay, an infrared receiving diode, and an
optical isolator; therefore, the device can be integrated into electrical
househol d appliances at an extrenely | ow cost, delivering great cost
advantage. Since the cell is nmounted permanently in the electrical
househol d appliance, it will not increase the cost to end wuser. In
addition, that technique can al so be used to produce external power control
devices in diverse forms with zero standby power consunption, providing an
approach for application of a standby technique with zero power consunption
for existing electrical household appliances. Merely in view of the annual
yield of nore than 70-mllion TV sets, a social possession of nore than
400-mllion TV sets, and the strong wi sh for reducing standby power
consunption in the society in China, the present invention has extrenely
strong market potential. -28
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Claims 1. A control device for a power supply with zero power consunption
in standby node, conprising: a driver, an internedi ate relay, a power
relay, a signal induction circuit, a working power supply nonitoring
circuit for controlled equi pmrent, a power switching circuit, a single-chip
m croconputer, and a battery; wherein; said single-chip mcroconputer
controls said internediate rel ay vi adaim griver: said internediate rel ay

has normal |y opgneds ¢ Cle s Q@ REH Bowe G Rr& poRet cBsuniiftiof] jROVET
relay and then cr oss-ggltrrlﬁlec%e to tg/o ACSl%)g\ABgr Iinés,p an Sutsput enc} of said

si gnal i ndsiandbymade; eemprigisg:connected to a control end of said power
swtching circuit and said single-chip mcroconputer, said battery is
connected to a Ppdvieeér, @andintedinediatedreddyypapowerdieldy] ansigial duddctidnccirnit aput end
of said power switching circyit, a, second i t end of said power. switching
circuit i sVEHRRERIED SPgPIé{ IHIHIOrIRG CHS\%?OT CQ%‘SF GGHIRMANG 2 RO S&"é‘ﬁ%“r“&l | ed

equi prent , ciaioatiable-Bhip AddrdcRRMREr, 8 4 BitleRg wildrGHI t  used as a power supply
to said single-chip mcroconmputer and internediate relay, and the control

end of said power,switching.circuit con ted . ai.d sinole-chip. .

i crocomut er ¢ Fgsrchun P e SPRFR DB RRS TR 8 B ¢ cui
for the ceaid mbdrirediatOrelyne’tnonsalty opart@dniact ddnaemed ki ngdaowen cdllpgl y uni t
of said controlled _equipnent, an output end of said working power osfuppl y

moni t or i ng>¥9 PeWEr refay andotham crasereprnesigddodaghie ROmep linpe BBtRIit@ ofand t he
vor King POYRY siaHiPintuct BNkl ACoRhicitt lo b ofRSt SRPEF SAd HRNet Qbyid:hifg WOr ki Ng

power supply for said controlled equipnent; said single-chip mcroconputer
control s aciwwitkindgajsosingleshimpmjcro¢nampusér, said betiery it oonnesleddd acppyasrendt vi a
sai d power i I N0: Gi Lo £ d et I ot S| fr. t he

wor ki ng po(\’/\fzér%i g%%@ym?r{ﬁ(ﬁfot%oéllmﬁ%tn%ﬁ%ﬁfl%p %F gﬁd \ggis%dc%ﬁerro%‘ﬁqgglngeé&%h% nt; when
sai d si gnadeconttlinplut end off rsgidi powee evitchhgaciruitnd kynaeednda veakitg iwegl e- chi p
m croconput er, cayses said internedi ate relay and said power relay to cut

off an AC Wrurgh%m £ coriagiigd gampmsnt 20 t@%@?@ RAMET SighiBe GHeRt and,  at

the same {485 a pdivePSilpply® RRYGHISWRR Mid& oRfiuterSind Ghirfdlife E‘él%%ﬁ@WUt er
and internediate  relay via said power switching circuit; and - sai d power
swi t chi ng b rewitol dadi ghedid povhoosdtching vioeuii wgnprotedr ta wsgjel wingle-chip

microcomputer;

an input end of said working power supply monitoring circuit for the
controlled equipment is connected to the working power supply unit of said controlled
equipment, an output end of said working power supply monitoring circuit is
connected to said single-chip microcomputer; and the working power supply
monitoring circuit is designed to monitor the working power supply for said

controlled equipment;

said single-chip microcomputer controls a working power supply channel to
said controlled equipment via said power switching circuit, in accordance with the
signal from the working power supply monitoring circuit for said controlled

equipment;

when said signal induction circuit receives a standby command, said
single-chip microcomputer causes said intermediate relay and said power relay to cut
off an AC power supply to said controlled equipment via said driver, and, at the same
time, cut off the power supply to said single-chip microcomputer and intermediate

relay via said power switching circuit; and
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unit for said controlled equi pnment or said battery to supply power to said
single-chip mcroconputer and said internediate relay or choose to cl ose
all power supply channels, in accordance with the command from said

singl e-chip mcroconputer. 2. The control device for a power supply with
zero power consunption in, standby npde in claiml, wherein said power
swi t chi ng ci rcuf®d PBWHY _ﬁ%/é%hlag \?HF%‘%Q’@SIgP%G[?c&‘Q?ﬁe é]i‘\‘?:l“foirlf‘f‘%rHOW§r éPP@ﬁit and a
second powgit fo? RhidUon&WiléF EquiphientSiriaidahite APt suppl Rfwed 3b daid Rldgddenipeduct i on
and filtering circuit is connected to the "worki ngi power supply unit for

sai d cont roidrecpmanigrpachsaidaintermedisip priey ondhepsesin glosgotlt Rgwer sHPRYi on and
filtering Gi j of.: sal %Eﬁﬂé} power
control sw aéﬁéi%iénlta ﬁ?qgﬁlgﬁhﬁﬁgbpgg?ﬁmﬁ@mﬁg@ %v}g @g%lf%lpz’?‘?cg?ﬂ and an i nput
end of said second ,Hg%wer CPBt rol .switch is connected to said batter.X, one

control end of %ai d ReOHG! BEVIES TUGHPYEIT SURPY SHIh Z6TR RAANEE CORSYIPUREN o ut put
end of  salighdbyGRcde dsnfeRih ) whiefedh kdid powseSARMKiMpOAEduR! copipfised a altagesecond
power control “switch is connected to said single-chip mcroconputer. 3. The
control dexedudtionpndfilisone cirseippnd a sicond pewer gesitel svibhs wlgteinin in st andby
node as in claim2, wherein said power switching circuit further conprises
a first power caaiihpht edidfehidoitageteddction dananfilemingetinceitiis ¢dnmected putheend of

said voltage.reduction and.fi.ltering cireuit. and an, output en f .gqaid
power svi { BHTSHE PEFHCPPTY Wiblasi i SRaolE BativRronacs A cbivu EAS shadcont r o
switch is ysipde 3&duchin aHd BileriRg cirahiflis ROWRSgesdr tvitH M0 oGipLE Uf §aid 8edoddrd
control end of said first power control switch is connected to single-chip
ni cr oconpup@¥er candolsaitehfap ithe oyipteof seid power swigghingciradepids signal s from
said third control end to control open/close of the working power supply
channel for saigh mpnt¢ml dfedid ssung pewer. cohtrollwitdoistoooheaed/iocaid batteay, power

supply with zero power.copsu ion in standby node in claims3, erein
2l G tevi conercaiB e i SEehLRSe: Sotiat s Comrsiiadh fusnodp Rt

connect ed {3 ts@]’ﬂﬁ'lefﬂdki@ﬁc\(ﬁ@ﬂcﬁiﬂea 88! |sn@Reard of efiactof powdd dontrol _
internediate relay and the coil of said power relay, with an output of said
AC power wetchids connegied dosaid sipgleedtipmi¢rocemapuiersi ngl e- chi p ni cr oconput er,
designed to detect power supply to said power relay. -30 5. The control
device for a poyer Hiepmingroiiévice &rra poversupplysvittpzérorpower cehauntiipnrinde as in

claim4, wherein said device.further ¢ ri ses. a.power . ;
stand%y mode as in claim 2, wherein sau? rggwer sw1tc%1r?g circuit further comprises

a first power control switch connected in tandem between the output end of said
voltage reduction and filtering circuit and an output end of said power switching

circuit; wherein:

the output from said first power control switch is used as the output of said
power switching circuit, a third control end of said first power control switch is

connected to single-chip microcomputer; and

said first power control switch receives signals from said third control end to
control open/close of the working power supply channel for said controlled

equipment.

4.  The control device for a power supply with zero power consumption in
standby mode as in claim 3, wherein said device further comprises an AC power
supply detection circuit connected in tandem between the normally opened contact of
said intermediate relay and the coil of said power relay, with an output of said AC
power detection circuit connected to said single-chip microcomputer, designed to

detect power supply to said power relay.
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transformation circuit with the input ends connected to the working power
supply unit for said controlled equi pnent and said battery, respectively,
and an output end connected to said signal induction circuit, designed to
utilize the working pomer supply to said controlled equipnent for power
supply to said §|g |ndu t.ian IrCUIt mhen t e wor k ower suggly to
sai d control | ed>equ ﬁlf"é‘F% OTFhPOWY SYPRRY éemd{qvﬁ n 1948t ery for

power supppindty fridd & gﬂaélamﬂwcw&@npIsfuauuéwcefi furth& e@ﬂpﬁsﬂs deydweg for a
power supply with zero power consunptlon in standby node as in claimb,

wher ei n satrensfamagien cigeyihwith daiisprses goppseied g ﬂset\a%mgdzq%tspaﬂymtcuu t for
sai d contrgl.l n Elt(f,ﬁ:tl d rkiyng state
i ndi cati onﬂms‘r%gdu??&%cpmgalé%n%nt r%ﬁ E@Hé’%aﬁt‘:é élii)Ie éna&gat %)Ibut(:%ut nd elﬁ(kzlonnect ed
to said si mgineetedhltp saidc sigoalninduetion diseaiigrr@shgn@d de tugitize hevovdeking me of

said controll e JThe ntrol device for a power supp

oo power SipgRoisrd BRI Snuibieot BB Ve STRPE Fo e siboBPRRRs Rty ce
further cownén BRSvEKERGRHWEr dippl§ito saidcbitralied @dlipriene s oatdeeictkkriviseone end
of a coil of said internediate relay, two control ends connected to two

control enuslizsfsaiihagiessi o5 pewesusply toseidsianal mductionFircuifo | nput ends
connected to the working power supply for the controlled equi pnent and said
battery. 8. Theéc o nTlueo¢orrﬂwl/ deecé dor eapcplwvesruppbrp\pitly zgwiot o wee roonspmxw'ron in

consunption | s.n.cl ein said devi rthe
conpri ses g{ ‘i‘cg\y X‘} E@lm » MEEFED S%d Eﬁ%bﬁﬁ cowlsggﬁn\ggrﬁ( Btet he
out put endd@éctiml areﬁitgﬁ@alsalurumﬁbuem e@thﬁﬂéhﬁ wiftNgh @rﬁ)u@léhmﬂonﬁwﬂediﬂﬂﬂﬁﬁ ed to
a signal receiving end of said controlled equi pnent, wherein the |evel

mat chi ng cweeking sfate dedicajiondcitaiiyaf saidt P@twsﬁhteqpmntt@dt #e ouERpEIengf  sai d
controlled S I nt. 9.
The cont r of LRI RS sa@ind SRy IR0kl alrklilo KAK] & N GrHnR TR

st andby noshed esntiatled lequipménbr 7, wherein sai d signal induction circuit is an
infrared signal receiving ci rcuit. 10. The control device for a power

supply with zerp popgs cdifros dewte &t d powstAPFRYwitRderoqsowed cohdinttionah 7,
wherein said signal induction circuit is a tenperature sensin CIrCUIt -31

11. The cotiepdy Hadq aein glaim opyhereis s dpvige tfwﬁif‘érc@n%\ﬁé?aé rfgtvieBn in
standby nmogde,ag 6lﬂp&tl fﬂr ot emﬁftS'dﬁe%hdof' Db Fdaid Hgﬁgleaﬁ?@ke‘{ NGy Gireuit

conprises a firs signal receiving circuit a seco d Infrared
si gnal recenmmohgnds ccmnected to two control ends of said single-chip microcomputer, and

two input ends connected to the working power supply for the controlled equipment

and said battery.

8.  The control device for a power supply with zero power consumption in
standby mode as in claim 7, wherein said device further comprises a level matching
circuit, with an input end connected to the output end of said signal induction circuit
and an output end connected to a signal receiving end of said controlled equipment,
wherein the level matching circuit is designed to match the input level to the level of

said controlled equipment and input the signals to the controlled equipment.

9.  The control device for a power supply with zero power consumption in
standby mode as in claim 1 or 7, wherein said signal induction circuit is an infrared

signal receiving circuit.

10. The control device for a power supply with zero power consumption in
standby mode as in claim 1 or 7, wherein said signal induction circuit is a temperature

sensing circuit.
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wherein: one end of the first infrared signal receiving circuit is connected

to said battery, and a signal output end of the first infrared signal

receiving circuit is connected to said power switching circuit; said first

infrared signal receiving circuit is designed to nonitor infrared signa

changes in the ?gvi onment in .standby node en said battery supply
o]

nd to o
channel of said e ROl AFYiGE 9Trapewer SyPpiy with é?fg ROV (e QnIiiiod nf r ar ed

si gnal recghydbydnédd sint clhitn 9ORRECILshid hfflh&l sighdl RdeidRg cRtuis bMpRYSLT
switching circuit, and a signal qutput end of the second infrared signal

recei vi ng &ffird dnfrared sighahieseixing: dreatiand ¢ segond wiiapednsignad deneiing circuitie
received ig{Laned code signal is transmtted to said single-chip
m croconputer of to both said single-chip mcroconputer and said controlled

equi pment . - 32 one end of the first infrared signal receiving circuit is connected to said battery,
and a signal output end of the first infrared signal receiving circuit is connected to
said power switching circuit; said first infrared signal receiving circuit is designed to
monitor infrared signal changes in the environment in standby mode and to open said

battery supply channel of said power switching circuit;

a power end of the second infrared signal receiving circuit is connected to the
output end of said power switching circuit, and a signal output end of the second
infrared signal receiving circuit is connected to said single-chip microcomputer. The
received infrared code signal is transmitted to said single-chip microcomputer or to

both said single-chip microcomputer and said controlled equipment.
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