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main switching section is In the dosed position and an output side
forsupplying powerto loads. An on/off de- This invention relates to remote
control power  coderdecodes a command signal having a plurality of
supplies.                                         states Induding a run
state and a standbystate to pro- The power consumption of a television
receiver   5   vide the onloff switching signal to the control section
during standby operation may amount to somewhere  of the switching element.
A second decoder respon- between two and twenty watts. The actual power
sive to the command signal decodes other states of consumed depends on the
way standby operation Is  the command signal. A standby power supply is
cou- realized in the receiver. One prior art method is to use  pled to the
Input voltage source for providing standby a small power supply having a
mains transformer  io  power to the onloff decoder during standby. The
which powers the remote control receiver and the de-  switching element
disconnects the main power sup- coder. The main power supply for the
receiver Is  ply from the source during the standby state so that switched
off by means of, e.g., an electromechanical  essentially no power is
supplied to the main power relay. Another prior art way of providing
standby op-  supply during standby. eration Is to unload a switched mode
power supply by  i5  In carrying out Inventive aspects, the on/off de-
inhibiting the output signal of the horizontal oscillator,  coder may be
constructed using MOS devices. This thereby disabling the horizontal
deflection and high  advantageously enables the standby power supply to
voltage generator energized by the power supply. In  consume less than one
watt standby power, e.g. 200 anotherversion of a switched mode power
supply, the  milliwatts. control circuit is responsive to a decoded onloff
signal  20  In further carrying out various inventive arrange- and
energizes the main switching section of the pow-  ments, electrical shock
hazard isolation from the AC er supply. Disadvantageously however, the
switched  mains voltage Is preserved. To provide the required mode power
supply control circuit must remain energ-  isolation, the nonisolated
portions include both seac ized during standby, thereby consuming
substantial  tions of the switching element, the input side of the power
during standby, on the order of several watts.  25  main power supply and
the onloff decoder. The Iso- In a version of the switched mode power
supply,  lated portions Include the remote control decoder, the where the
secondary side of the power supply Is un-  output side of the main power
supply and the loads loaded, the power supply is placed into a burst mode
energized thereby. of standby operation, where the power supply contin-  In
accordance with still another Inventive ar- ues to generate standby
voltages to the remote con-  30  rangement, each of the two decoders is
supplied with trol receiver and decoder. The total power consump-  a system
clock generator to provide the main dock tion of such a power supply can be
quite high, since  signals fordecoderoperation. The two generatorsare the
efficiency of a switched mode power supply under  operated asynchronously
of each other. This arrange- low-load conditions Is poor. Furthermore,
because  ment has an advantage over an arrangement where the powersupply
continues to deliveroutput voltages  35  the two decoders are synchronized
in system clock at increased levels, the horizontal output transistor
generation. For example, in an environment where and other components to
which these outputvoltages  the on/off decoder Is on one side of an
isolation bar- are applied stay exposed to these voltages during  rier, and
the remote control decoder Is on the other standby. Such a condition may be
undesirable from  side, synchronous operation of the two decoders may the
reliability point of view.               40  require the use of an
additional signal coupler such as It is desirable, therefore, to provide a
remote con-  a transformer or optocoupler to transfer a synchron- trol
power supply with reduced power consumption  kzing signal between the two
decoders across the iso- during standby, with relatively few circuits
operative  lation barrier. By having the two decoders use asyn- in that
mode.                                     chronously operated system clock
generators, the FR-A-2535560 discloses a power sypply using a   45  need
for such an additional signal coupler Is absent. single remote control
circuit. This remote control cir-  FIGURE la illustrates a remote control
power cuit Is continuously energized during the standby    supply embodying
the Invention; state. US-A-4751580 similarly uses a single remote    FIGURE
1b Illustrates IR receivercircuitry energ- receiver which is continuously
energized during the  ized by the remote control power supply of FIG-
standby state. Both of these arrangements therefore  co  URE la; sufferfrom
the disadvantage of high power consump-    FIGURES 2a and 2b Illustrate a
portion of the dr- tion when the television receiver is not In use.
cultry of FIGURE Ia, with detailed illustration of In an Inventive
arrangement of a remote control   the signal processor and on/off decoder;
and power supply, a switching element has a main switch-  FIGURE 3
illustrates a portion of the circuitry of ing section coupled to an input
voltage source and an  ws  FIGURE Ia including details of the TV receiver
onloff control section responsive to an on/off switch-  powersupply. Ing
signal. Amain powersupply Includes an input side  In the remote control
powersupplyfora television which receives main powerfrom the source when
the  receiver Illustrated In FIGURE Ia, a source 10 of un- 2  
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input voltage is coupled in series  supplied as serial data to on/off
decoder 16 from pin with the main switching section TI of power switch  9
of integrated circuit U2 to terminal SDI of the decod- SI. Main switching
section TI comprises a triac with  er. The decoded standby state of the
command signal its gate coupled to a control section comprising an op-
generates the off state of on/off switching signal at totriac T2.
5   the on/off terminal of decoder 16. The off state, Illus- When the main
switching section is switched Into  tratively the high state, cuts off
conduction of the di- the dosed position, that is, when triac TI is made
con-  ode In optotriac T2, resulting in the nonconduction of ductive, AC
mains voltage Is supplied to the Input side  the triac portion of optotriac
T2 at the next zero cross- 1 9a of a main power supply 19, energizing the
power  ing ofthe AC mains voltage. This results in the remov- supply and
enabling the output side 19b to supply  lo  al of gating pulses to triac
switch T1 and places the power to output side loads generally designated In
triac in the nonconductive state at the AC mains zero FIGURE Ia as loads 8.
crossing Instant. The AC mains voltage source is dis- On/off control
signals for triac switch TI is provid-  connected from main TV powersupply
19, deenergiz- ed by a signal processor and on/off decoder 16 which  ing
loads 8. decodes IR remote control command signals re-  15     At the same
time, degaussing circuit 24 is dee- ceived by an infrared receiving diode
D3 of FIGURE  nergized. The PTC elements in the degaussing circuit l b. The
IR command signals may be generated by a  are permitted to cool down, thus
readying the circuit conventional IRtransmitter, not illustrated in FIGURE
for a subsequent degaussing operation when the tel- l b. The infrared
pulses modulate conduction of diode  evision receiver is switched back to
the run mode of D3, and this modulated conduction Is processed by  20
operation. an infrared receiver stage 14 that includes an IR re-
Advantageously, a second decoder 21 is provid- ceiver Integrated circuit
U2. Serial data are generated  ed and energized via a powerline 11 from
outputside at pin 9 of integrated circuit U2 that represent a com-  I 9b of
power supply 19. This decoder remains dee- mand signal code for the various
television receiver  nergized during the standby state and becomes commands
that the viewer initiates by operating the   25  energized only in the run
state after the main power Infrared transmitter.
supply 19 Is energized. Remote control signal data is The command signal in
serial form is coupled to  supplied via an optocoupler U3 to decoder 21
from a a serial data In terminal SDI of decoder 16. Internal to  serial
data output terminal SDO of signal processor decoder 16, the data is
processed to determine     and onloff decoder 16. The remote control signal
data whether the run state or the standby state of the coo-  9o  at
terminal SDO contains the IR command signal in- mand signal has been sent.
If either of these states is  formation supplied by IR receiver stage 14.
decoded, a corresponding voltage level representing   After remote control
decoder 21 becomes pow- an on command or an off command is developed at
ered-up, it decodes states of the command signal an on/off terminal of
decoder 16.                  other than run and standby to Initiate such
operations For example, assume the television receiver is in  35  as
channel selection, volume control, and the like. To the standby mode of
operation, tdiac switch T1 Is  this end, remote control decoder 21 Includes
a micro- open, i.e. nonconducting, and main power supply 19  processor that
generates appropriate control signals Is disconnected from AC mains source
10 so that es-  on signal lines 15. These signals are sent to the ap-
sentially no power is supplied to main power supply  propriate television
receiver circuits which perform 19 during standby. Upon decoding the run
state of the   4o  the controlled operations. command signal, the on/off
switching signal at the    A standby power supply 13, to be further descri-
on/off terminal of decoder 16 goes low. The diode in  bed, provides an
operating voltageVCC during stand- optotriac T2 begins conducting, biasing
the triac por-  by to energize the circuitry needed to decode the run tion
of T2 into conduction, thereby providing a gating  and standby states of
the IR command signal and signal to main triac switch T1 turning the switch
on.  45  generate the on/off switching signal. Thus, in FIG- AC mains
source 10 is connected to main power sup-  URE 1, standby power supply 13
provides operating ply 19 by conduction of triac T1, thereby powering up
powerto signal processor and on/off decoder 16 and loads 8.
IR receiver stage 14 of FIGURE l b Advantageously, a degaussing circuit 24
may        Circuits requiring powerduring standbyare those also be
connected toAC mains source 10 through tri-  6o  circuits needed to process
the IR command signal acswitch T1. Thus, when triac switch TI is made con-
and to decode the run/standby states. By making use ductive when the run
mode of operation is initiated,  of MOS technology, the on/off decoder
circuitry may degaussing operation of the television receiver is per-  be
constructed using MOS devices. The amount of formed.
power consumed by the MOS decoding circuitry is When the viewer wishes to
place the television  66  thus very small, on the order of 10 milliwatts,
based receiver in standby, the standby state of the infrared  on a VCC
standby voltage of +5 volts and a current command signal Is sent by the IR
transmitter, re-  consumption of 2 milliamperes. 1Rreceiver integrated
ceived by diode D3, processed in IR receiver U2, and  circuit U2, being a
CMOS IC, also consumes very lit- 
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standby, approximately 10 milliwatts  main deenergized during standby.
based on a current consumption of IR receiver stage   When designing the
remote control power supply 14 of 2 milliamperes. Because a separate on/off
de-  of FIGURE Ia, electrical shock hazard isolation from coder 18 is
provided, remote control decoder and mi-  AC mains source 10 must be taken
into account By croprocessor21 may be deenergized during standby,   5
having only a minimum number of circuits powered relieving standby power
supply 13 of the needed to  during standby and requiring only on/off
function de- Yv  power the microprocessor.                           coding
during standby, the partitioning of circuits be- Because It is not
necessary for main power sup-  tween the Isolated side and nonisolated side
of an iso- ply 19 to provide power during standby, it may be dis-  lation
barrier is greatly simplified. As illustrated in connected by switch TI
fromAC mains source I0dur-  1o  FIGURES la and lb, the following elements
are ing standby. Thus, in contrast to some prior art cir-  placed on the
nonisdated side of the barrier signal cults, main powersupply 19 consumes
essentially no  processor and on/off decoder 16, IR receiver stage
powerduring standby, and the total powersupplied by  14, power switch Si,
degaussing circuit 24, the input AC mains source IO is less than one watt,
i.e., around  side 19a of main power supply 19, and standby power 200
mllliwatts.                               15  supply 13. The remaining
circuits of the television re- FIGURE 3 illustrates a portion of the remote
con-  ceiver, other than optocoupler US, may be placed on trol power supply
of FIGURE Ia, including details of  the Isolated side of isolation
barrier23. These circuits main power supply 19. In FIGURE 3, the input side
of  include the output side 19b of powersupply 19 and re- power supply 19
Includes a full wave bridge rectifier  mote control decoder and
microprocessor 21. 31 having Input terminals 31a and 31b coupled re-  20
Because on/off decoder 16 is located on the non- spectively to triac switch
TI and to the terminal of AC  isolated side, power to the decoder from AC
mains mains source 10 remote from the triac. The full wave  supply 10 is
not being transferred across an isolation rectified voltage at an output
terminal 31c of the  barrier. This advantageously avoids the need for a
bridge rectifier is filtered by a capacitor 32, which is  mains Isolation
transformer in the standby powersup- also coupled to a current return
terminal 31 b of the   25  ply. bridge rectifier.
The point of main power transfer across an Isola- Main power supply 19 may
be of the switched    tion barrieroccurs in main powersupply19from input
mode type which Includes a transformer TR having a  side 19a to output side
19b. In the switched mode primary winding WI and secondary windings W2
power supply realization of FIGURE 3, the Isolation through W5. A switching
transistor Q3 is coupled to  3o  barrier is located In transformer TR
between primary primary winding WI and Is controlled in conduction  winding
WI and the Isolated secondary supply wind- by a control circuit 33.
Start-up voltage for control cir-  ings W3-W5. Winding W2, which supplies
power to cult 33 Is obtained from bridge rectifier terminal 31c.  the
switched mode power supply control circuit 33, is The switch mode power
supply Is operated in a  on the nonisolated side. flyback converter mode,
and the regulated voltages  3s  As an additional advantageous feature, only
one across the secondary windings during the flyback in-  point of small
signal crossover across the isolation terval are rectified and filtered by
circuits which form  barrier is required. This point of crossover is via
opto- DC secondary supply voltage sources 34-37. Sea-    coupler U3 which
transfers the remote control com- ondary supply voltage source 34 provides
operating  mand data developed at serial data output terminal power to
control circuit 33 after start-up. Similarly,  40  SDO to remote control
decoder and microprocessor secondary supply voltage sources 35-37 provide
op-  21. erating power to load circuits such as remote control
Advantageously, the on/off signal flow path is en- decoder and
microprocessor 21, horizontal deflection  tirely on the isolated side of
Isolation barrier 23. Thus, and high voltage circuit 38, and other load
circuits  the on/off switching signal developed by on/off de- generally
designated 39 in FIGURE 3, such as the va-  45  coder 16 is coupled to the
gate of triac Ti through a rious integrated circuits used by a television
receiver.  control section T2 which requires no isolation barrier. When
optotriac T2 of FIGURE 3 receives the off  The use of an optotriac as the
control section T2 is ad- state of the on/off switching signal from decoder
16  vantageous because the optotriac may incorporate a of FIGURE 1, triac
switch TI becomes nonconductive  zero voltage switching circuit which can
readily sup- at the next mains voltage zero crossing, disconnect-  so  ply
pulses to the floating gate of triac T1. ing AC mains source 10 from bridge
rectifier 31 of    Because the power requirements of the standby switch
mode power supply 19. Because remote con-   loads on standby power supply
13 are extremely low, trol decoder and microprocessor 21 is relieved of the
less than one watt, i.e., 25 milliwatts, standby power on/off decoding
function, standby power supply 13  supply 13 may incorporate a nonresistive
impedance, need not be operatively connected to either remote  s6
capacitor CI, of moderate size, to reduce the ampli- control decoder and
microprocessor 21 nor control  tude of the mains voltage applied to a small
bridge 



circuit 33 of switched mode powersupply 19. Both the  rectifier Di in order
to obtain a low amplitude DC vol- microprocessor and the control circuit
essentially re-  tage. Capacitor CI takes up the difference in the two 4
7                  EP0436515B1                     8 amplitudes. A Zener
diode D2 provides overvoltage  pins 1-3 of U5. Parallel output data pins 3,
4 and 6 of protection for a voltage stabilizer UI, which provides  remote
control decoder U4 are coupled to enable pins the regulated standby voltage
VCC. A small current  5, 4 and 6, respectively, of U5. limiting resistor RI
is placed in series with capacitor  When the 001100 digital code
representing the CI and a very large resistor R2 is coupled across the   5
standby state of the IR command signal is received, capacitor to provide a
small but continuous discharge  the Y7 output of standby state decoder U5
goes low. current.                                          The Y7 output
Is coupled to the preset input PRofflip- FIGURES 2a and 2b illustrate a
portion of the cir-  flop U8A. When output Y7 goes low, U8A presets its
cuitry of FIGURE 1 showing details of signal proces-  Q output high and Its
NOT Q output low. When the Q sor and on/off decoder 16. The IR command
signal,  lo  output goes high, asserting the off state of the on/off in
serial data form, obtained at pin 9 of IR receiver in-  switching signal,
the driver portion of triac driver T2 tegrated circuit U2 of FIGURE lb, is
coupled to Input  becomes nonconducting at the next AC mains zero pin 9 of
a remote control decoder U4. Because decod-  crossing. Gating signals for
triac switch TI are re- er 16 requires only an on/off decoding function, a
sim-  moved, disconnecting main powersupply 19from AC pie remote control
decoder such as the CMOS inte-  15  mains source 10 and turning the
television receiver grated circuit SAA 3049 rather than a complex micro-
off Into a standby mode of operation. processor, may be used as decoder U4
of FIGURE       An indication that the television receiver is in the 2b.
Decoder U4 processes the remote control serial  standby mode of operation
may be provided by cou- data, checks the validity of the data, and converts
the  pling a iight emitting diode D5 of FIG. la to the NOT data into
complementary, six bit parallel form at pins  20  Q output of flip-flop
U8A, via terminal LED of on/off 1-8.
decoder 16. In the standby state, with the NOT Q out- When, by way of
example, the integrated circuit  put low, current flows through
light-emitting diode D5 SAA 3027 is used in the transmitter, the standby
state  to provide the required indication. The current needed of the
command signal Is transmitted as the digital  by light-emitting diode D5 is
very small, on the order code 001100. The run state of the command signal
is  25  of one milliampere, and thus produces very little ad- represented
by any one of the digital codes 000000  ditional loading on standby power
supply 13. through 001011. That Is to say, pressing any one of  A
power-on-reset circuit 18 comprises D-type several buttons on the
transmitter, such as any one  flip-flop U8B operating as an inverter, a
capacitor C14 of the channel number buttons, as well as pressing  coupled
to the clear input CL, and a resistor RI1 par- the on/off button, is
considered a command which in-  30  alleled by a diode D4 coupled to
capacitor C14 and dicates that the viewer wishes to turn the television
VCC. Resistor RI I and capacitor C14 form a relative- receiver on.
ly short time constant circuit. The NOT Q output of To decode the run state
of the command signal,  flip-flop U8B Is coupled to the RES input of
decoder a run state decoder 17 is provided. Decoder 17 com-  U4 and is used
to resetthe decoder. Adelayed power- prises a CMOS logic comparator U6 and
a CMOS   35  on-reset circuit 6, including resistor R17, capacitor dual
NAND gate IC that can be partitioned into two  C22 and diodes D7 and D8,
presets the Q output of gates U7A and U7B. The four most significant bits
flip-flop U8Ato the offstate. The delay is provided by generated at pins
1-4 of remote control decoder U4  the longer time constant circuit formed
by resistor are coupled to NAND gate U7B and totheAO-A3 Input  R17 and
capacitor C22. pins of logic comparator U6. The A>B output pin 5 of  40
Manual-on operation may be provided by means U6 and the output of NAND gate
U7B are applied as  of a single pole, single throw switch S2, of FIGURE
inputs to NAND gate U7A.                          la, which, in the cosed
position, grounds the resetin- When decoder 17 detects the run state of the
IR  put CL of flip-flop U8A via a diode D9. Decoder U4 command signal, its
output at pin 6 of NAND gate U7A  must also be reset to clear its output,
which, if not goes low providing a dearor reset signal tothe CL pin  45
cleared, would inhibit clearing flip-flop U8A. For this of a CMOS D type
flip-flop U8A. USA is one of two  purpose, manual-on switch S2 is also
coupled to the flip-flops, U8A and U8B that are part of a CMOS dual  clear
input CL of power-on-reset flip-flop U8B, via a D type flip-flop Integrated
circuit. Clearing the D type  diode D6. filp-flop USA resets its Q output
low. A low Q output  In FIGURE 2a, the serial IR command data at ter-
produces the on state ofthe on/off switching signal for  so   minal SDI,
generated by IR receiver integrated circuit triac driver T2 of FIGURE Ia.
The result is that triac  U2, is passed on via optocoupler U3 to remote
control switch TI of FIGURE la becomes conductive, ena-   decoder and
microprocessor 21 after the micropro- bling main power supply 19 to be
energized by the AC  cessor powers up in the run mode. An amplifier stage
mains source 10 and turn on the television receiver.  12 may be inserted
between serial data in terminal 



To decode the standby state of the IR command  Ss  SDI and the diode input
to optocoupler U3 to provide signal, a 3-to-8 line CMOS decoder US is
provided.  sufficient drive level for the optocoupler. If the IR re- Data
output pins 1, 2 and 5 of remote control decoder  ceiver integrated circuit
is capable of delivering suffi- U4 are respectively coupled to the three
input line  cient drive, then driver stage 12 may be dispensed 5    9
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no power Is supplied to said main power supply Remote control decoder 21 is
located on the non-  during said standby state. isolated side of isolation
barrier 23, and remote con- trol decoder U4, used for on/off decoding, is
located  2. Apparatus according to Claim I wherein said on the nonisolated
side. Each decoder has its own in-   6  on/off decoder (1 8) Is constructed
using MOS de- dependently operated power-on-reset circuit, circuit  vices
to enable said standby powersupplyto con- 18 fordecoder 16 and a circuit 7
of FIGURE 2a for de-  sums less than one watt standby powerwhen en- coder
21.                                            ergizing all loads that are
powered therefrom dur- Each decoder also has its own independently op-
ing the standby state. eraed system dock generator for generating the   io
main system clock for the decoder logic. These sys-  3. Apparatus according
to Claim 2 wherein said tem dock generators are designated in FIGURE 2b by
main switching section disconnects said main XTLO for on/off decoder U4 and
by XTL2 for remote     power supply (19) during the standby state so
control decoder and microprocessor 21. Both decod-   thatessentially no
power is supplied to any circul- ers are capable of decoding asynchronously
applied   15  try other than the standby power supply (13). command signal
data. This permits both system clock generators XTLI and XTL2 to be
operated asynchro-  4. Apparatus according to Claim 3 Including a de-
nously of each other. Advantageously, this avoids the  gaussing circuit
(24) coupled to said main switch- need for another signal coupling element
to transfer  ing section and disconnected thereby from said synchronizing
Information across an isolation barrIer.  20  source (DI) during the
standby state and con- suming essentially no power during that state.
Claims                                            5. Apparatus according to
Claim 3 wherein said main power supply (19) comprises a switched 1. Remote
control power supply apparatus, corm-  25  mode power supply having a power
regulator prising:                                          switch (Q3) and
regulator control circuitry (33) switching means (TI) having a main
therefor as part of said input side and having a switching section coupled
to an input voltage     rectifying and filtering arrangement (35, 38, 37)
source (B1), and having an on/off control section  as part of said output
side, said regulator control responsive to an on/off switching signal;  30
circuitry (33) being disconnected from the input a main power supply (19)
including an In-   voltage source (Dl) during the standby state by put side
which receives main power from said      the main switching section (TI).
source (DI) when said main switching section is In Its conductive state and
an output side for sup-  6. Apparatus according to Claim 3 wherein said re-
plying power to loads (8);                as      mote control decoder (21)
comprises one of said an on/off decoder (16) fordecoding a com-    loads
(8) and remains deenergized during the mand signal having a plurality of
states Including  standby state, and becomes energized only in the a run
state and a standby state to provide said   run state after the main power
supply is energ- switching signal to the control section of said   ized.
switching means, said switching signal having on   40 and off states
corresponding to the run and    7. Apparatus according to Claim I wherein
said standby states of said command signal so that     on/off decoder (16)
is constructed using MOS de- when the run state of said command signal is
de-  vices to enable the total power supplied by said coded, the main
switching section of the switch-  Inputvoltage source (DI) to be less than
one watt ing means is placed In its conductive state for en-  45  during
the standby state. ergizing the main power supply (19) to supply power to
said loads (8); characterized by      8. Apparatus according to Clalm 3
wherein said a remote control decoder (21) responsive     switching means
(TI) includes a triac main to said command signal for decoding a state of
switching section in series with an AC mains vol- said command signal other
than the run and   50   tage (10) supplIed by said source and a driver cir-
standby states; and                               cult (T2) for the triac
responsive to said switching a standby power supply (13) coupled to
signal. said source (DI) for providing standby power to 



said on/off decoder (16) during the standby state  9. Apparatus according
to Claim 8 wherein said of said command signal,                   ss
driver circuit (T2) comprises an optotriac (BRT said switching means (TI)
disconnecting      22H). said main power supply (19) from said source (DI)
during said standby state so that essentially  10. Apparatus according to
Claim 1, wherein the fol- 6    9                  EP 0 436 515 81
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no power is supplied to said main power supply Remote control decoder 21 is
located on the non-   during said standby state. isolated side of isolation
barrier 23, and remote con- trol decoder U4, used for on/off decoding, is
located  2. Apparatus according to Claim I wherein said on the nonisolated
side. Each decoder has its own in-   5  on/off decoder (16) is constructed
using MOS de- dependently operated power-on-reset circuit, circuit  vices
to enable said standby powersupplyto con- 18 for decoder 16 and a circuit 7
of FIGURE 2aforde-  sums less than one watt standby powerwhen en- coder 21.
ergizing all loads that are powered therefrom dur- Each decoder also has
Its own independently op-   ing the standby state. erated system clock
generator for generating the   1o main system clock for the decoder logic.
These sys-  3. Apparatus according to Claim 2 wherein said tem clock
generators are designated in FIGURE2b by    main switching section
disconnects said main XTL1 for on/off decoder U4 and by XTL2 for remote
power supply (19) during the standby state so control decoder and
microprocessor 21. Both decod-    that essentially no power Is supplied to
any circui- ers are capable of decoding asynchronously applied  1s  try
other than the standby power supply (13). command signal data. This permits
both system dock generators XTLI and XTL2 to be operated asynchro-  4.
Apparatus according to Claim 3 Including a de- nously of each other.
Advantageously, this avoids the  gaussing circuit (24) coupled to said main
switch- .      need for another signal coupling element to transfer  ing
section and disconnected thereby from said synchronizing information across
an isolation barrier.  20  source (DI) during the standby state and con-
suming essentially no power during that state. Claims
5. Apparatus according to Claim 3 wherein said main power supply (19)
comprises a switched 1. Remote control power supply apparatus, corm-  25
mode power supply having a power regulator prising:
switch (Q3) and regulator control circuitry (33) switching means (T1)
having a main           therefor as part of said input side and having a
switching section coupled to an Input voltage      rectifying and filtering
arrangement (35, 36, 37) source (B11), and having an on/off control section
as part of said output side, said regulator control responsive to an on/off
switching signal;  30      circuitry (33) being disconnected from the input
a main power supply (19) including an In-    voltage source (Dl) during the
standby state by put side which receives main power from said      the main
switching section (TI). source (DI) when said main switching section is in
its conductive state and an output side for sup-  6. Apparatus according to
Claim 3 wherein said re- plying power to loads (8);                35
mote control decoder (21) comprises one of said an on/off decoder (16)
fordecoding a coin-   loads (8) and remains deenergized during the mand
signal having a plurality of states including  standby state, and becomes
energized only in the a run state and a standby state to provide said   run
state after the main power supply is energ- switching signal to the control
section of said   ized. switching means, said switching signal having on
40 and off states corresponding to the run and    7. Apparatus according to
Claim I wherein said standby states of said command signal so that
on/off decoder (16) is constructed using MOS de- when the run state of said
command signal is de-   vices to enable the total power supplied by said
coded, the main switching section of the switch-  inputvoltage source (DI)
to be lessthan one watt Ing means is placed In Its conductive state foren-
45  during the standby state. ergizing the main power supply (19) to supply
power to said loads (8); characterized by      8. Apparatus according to
Claim 3 wherein said a remote control decoder (21) responsive     switching
means (T1I) includes a triac main to said command signal for decoding a
state of    switching section in series with an AC mains vol- said command
signal other than the run and   5o   tage (10) supplied by said source and
a driver cir- standby states; and                                cult (T2)
for the triac responsive to said switching 



a standby power supply (13) coupled to       signal. said source (DI) for
providing standby power to said on/off decoder (16) during the standbystate
9. Apparatus according to Claim 8 wherein said of said command signal,
5        driver circuit (T2) comprises an optotriac (BRT said switching
means (T1) disconnecting      22H). said main power supply (19) from said
source (Dl) during said standby state so that essentially  10. Apparatus
according to Claim 1, wherein the fol- 6    11                  EP 0 436
515 B1                12l II1II Ilil ii lowing are nonisolated from said
Input voltage     tage source (DI). source: said main switching section
(TI) of said  17. Apparatus according to Claim 16 including a switching
means,                                   manual on" switch coupled to said
on/off decod- said on/off control section (T2) of said   5  or for changing
between the on and off states of switching means,
said switching signal. said Input side (18a) of said main power supply
(19),                                   1. Apparatus according to Claim 17
wherein said said on/off decoder (16), and                manual won switch
(S2) is coupled to the onloff said standby power supply (13);      10
decoder power-on-reset circuitry and activates and wherein the following
are isolated       this circuitry when the manual Won switch is op- from
said Input voltage source:                    erated. said output side
(l9b) of said main power supply (19)                                    19.
Apparatus according to Claim 11 wherein said said loads (8), and
15      signal coupling means (U3) comprises an opto- said remote control
decoder (21).            coupler. 11. Apparatus according to Claim 10
including signal  20. Apparatus according to Claim I wherein said coupling
means (U3) constructed with an Isola-     onloff switching signal is passed
from said on/off tion barrier for coupling a remote control signal  20
decoder (15) to said switching means (TI) entire- derived from said command
signal through said     ly within a nonisolated side of an isolation
barrier barrier to said remote control decoder (21).      (T2) associated
with said input voltage source (10). 12. Apparatus according to Clalm 11
Including an In- frared receiver (14) responsive to said command   25  21.
Apparatus according to Claim 20 including signal, transmitted as an
infrared signal, said re-  means (U3) for coupling a remote control signal
ceiver being nonisolated from said source and      derived from said
command signal across said energized by said standby power supply (13) for
isolation barrier to said remote control decoder generating said remote
control signal.            (21) located on an isolated side. 30 13.
Apparatus according to Claim I wherein said onloff decoder (16) and said
remote control de-  Patentansprfiche coder (21) have system clock
generators operat- ed independently and asynchronously of each    1.
Ferngesteuertes StromversorgungsgerAt, um- other.
35      fassend: Schaltmittel T1 mit elnem Haupt- 14. Apparatus according
to Claim 2 wherein said       Schaltabschnitt, der mit elner Eingangs-Span-
standby powersupply includes a capacitor(CI) in    nungsquelle (DI)
verbunden Ist und mit elnem series with an AC mains voltage supplied by
said   Ein/Aus-Steuerabschnitt der auf ein Ein/Aus- source (10) and a
rectifierarrangement (DI) cou-  4o  Schaltsignal anspricht, pled to said
capacitor to generate a DC voltage of      ein Haupt-Stromversorgungsgerat
(19) substantially lower amplitude than the amplitude   mit einer
Elngangsseite, die Haupt-Strom von der of said AC mains voltage.
Quelle (D1) empfangt wenn sich der Haupt- Schaltabschnitt in selnem
leitenden Zustand be- 15. Apparatus according to Claim 2 wherein said  45
findet, und mit elner Ausgangsseite zur Zuftih- standby power supply
Includes a nonresistive Im-   rung von Lelstung zu Lasten (8); pedance (C1)
coupled to an AC mains voltage             elnen EinlAus-Decoder (16) zum
Deko- supplied by said source (10) and a rectifier ar-   dleren eines
Befehissignals, das eine Vieizahl rangement (DI) which generates a DC
voltage of     von Zustinden einschilellich eines Betriebszu- substantially
lower amplitude than the amplitude   5o  standes und sines
Bereitschaftszustandes hat, 



of said AC mains voltage, said Impedance (Cl)      um das Schaltsignal an
den Steuerabschnitt der substantially taking up the difference in the two
Schaltmittel zu liefern, wobel das Schaltsignal ei- amplitudes.
nen Ein- und einen Aus-Zustand entsprechend dem Betriebs- und dem
Bereitschaftszustand 16. Apparatus according to Claim 1 wherein each of  55
des Befehissignals hat, so dag be! Dekodlerung the two decoders is provided
with power-on-reset   des Betriebszustandes des Befohissignals der
circuitry which detects the occurrence of an inter-  Haupt-Schaltabschnitt
der Schaltmittel in den lel- ruption in the supply of voltage from the
inputvol-  tenden Zustand versetzt wird, um die Haupt- 7    13
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Stromversorgung (19) zu erregen und die Lasten    die Haupt-Stromversorgung
gespeist wird. (8) mit Leistung zu versorgen; gekennzelchnet durch:
7. Gerat nach Anspruch 1, bei dem der Ein/Aus-De- eonen ferngesteuerten
Decoder (21), der      coder (16) unter Verwendung von MOS-Vorrich- auf des
Befehissignal anspricht, urn inen ande-   5  tungen aufgebaut ist, um zu
ermnfglichen, dag die ran Zustand des Befehissignals ala den Betriebs-
gesamte, von der Eingangs-Spannungsquelle und Bereitschaftszustand zu
dekodieren; und      (DI) zugeffhrte Lelstung wahrend des Berelt- sin
Bereltschafts-Stromversorgungsgerat      schaftsbetilebs Idelner ala I Watt
let. (13), das mit der Quelle Di verbunden lst, urn Be- reitschaftsleistung
an den Ein/Aus-Decoder  10  8. Gerat nach Anspruch 3, be! dem die
Schaitmittel wahrend des Bereitschaftezustandes des Be-        (D1) einen
TRIAC-Haupt-Schaltabschnitt in Rei- fehlsslgnals zu liefern,
he mit einer von der Quelle zugefuhrten Netz- wobel die Schaltmittel (TI)
das Haupt-       Wechselapannung (10) und eine auf das Schalt-
Stromversorgungsgerat (19) von der Quelle (DI)    signal ansprechende
Treiberschaltung (T2) fir wahrend des Bereitschaftszustandes abschal-  15
den TRIAC enthalten. ten, so daB dem Haupt-Stromversorgungsgerit wihrend
des Bereitschaftszustandes Im wesent-  9. Gerat nachAnspruch 8, bel dam die
Treiberschal- lichen keine Leistung zugefuhrtwird.              tung eonen
Opto-TRiAC (BIRT 22H) umfelt. 2. Gert nach Anspruch 1, bei dem der
Eln/Aus-De-  20  10. Gernt nach Anspruch 1, bel dam die folgenden coder 16
unter Verwendung von MOS-Vorrich-        Anordnungen von der
Elngangs-Spannungsquel- tungen aufgebaut ist, um das Bereitschafts-
la nicht isoliert sind: Stromversorgungsgerat in die Lage zu verset-
der Haupt-Schaltabschnitt (TI) der Schalt- zen, weniger ala I Watt
Bereitschaftsleistung zu  mittel, verbrauchen, wenn ala Lasten gespeist
werden,  25       derEin/Aus-Steuerabschnitt(T2) derSchaft- die von diesem
wahrend des Bereitschaftszu-       mitti, standes mit Leistung versorgt
warden.                   die Eingangsseite (19a) der Haupt-Strom-
versorgung (19), 3. Gernt nach Anspruch 2, bel dem der Haupt-
der Eln/Aus-Decoder (16) und Schaltabschnitt das Haupt-StromwveorgungsgerAt
30     die Bereitschafts-Stromversorgung, (19) wahrend des
Bereitschaftezustandes ab-             und wobei die folgenden Anordnungen
schaltet, so daB Im wesentiichen keiner Schaltung  von der
Eingangs-Spannungsquelle isoliert sind: aufer dem
Bereitschafts-Stromversorgungsgerit          die Ausgangaseite (19b) des
Haupt- (13) Leistung zugeffhrtwind.
Stromversorgungsgerates (19), 36           die Lasten (8), und 4. Gerit
nach Anspruch 3 mit elner Entmagnetlsie-          der ferngesteuerte
Decoder (21). rungsschaltung (24), die mit dam Haupt- Schaltabschnitt
verbunden ist und dadurch von  11. Gert nach Anspruch 10 mit
Signalkopplungamit- der Quell. (D1) wahrend des Bereitschaftszu-     ton
(U3), die mit einer Isolationsbarniere verse- standes abgeschaltet Ist und
in diesem Zustand   o  hen sind, um dem ferngesteuerten Decoder (21) Im
wesentlichen keine Leistung verbraucht.        fiber die Barriere eln von
dem Befehlsslgnal ab- geleitetes Fernsteuersignal zuzufulhren. 5. Gerat
nach Anspruch 3, bei dem das Haupt- Stromversorgungsgerat (19) ein im
Schaltbetrieb  12. Gerat nach Anspruch 11 mit einen Infrarot-Emp-
arbeitendes Stromversorgungagerat umfaSt, das  45  finger (14), der auf das
ale Infrarot-Signal riber- ainen Leistungs-Regelschalter(Q3) und sine Re-
tragene Befehissignal anspricht, wobei der Emp- gel-Stauerschaltung (33)
fOr diesen als Teil der  finger von der Quelle nicht isollert ist und von
Eingangsselte und sine Glelchrichter- und Filter-  dem
Bereitschafts-Stromversorgungsgerit(1 3) anordnung (35,38, 37) alsTell
derAusgangsseite    gespebstwird, um das Fernsteuersignal zu erzeu- 



enthilt, wobei die Regel-Steuerschaltung (33)  so  gen. von der
Eingangs-Spannungsquelle (D1) wah- rend des Bereitschaftszustandes durch
den      13 Gert nach Anspruch 1, bel dem der Ein/Aus-De-
Haupt-Schaltabschnitt (TI) abgeschaltet Ist.      coder (16) und der
ferngesteuerte Decoder (21) System-Taktgeneratoren haben, die unabhangig 6.
Gernt nach Anspruch 3, bel dem der ferngestbu-  5s  voneinander und
asynchron betrieben werden. erte Decoder (21) eine der Lasten (8) umfagt
und im Bereltschaftszustand abgeschaltet blelbt und  14. Gerait nach
Anspruch 12, bei dem das Berelt- nur Im Betrlebszustand gespeist wird,
nachdem     schaftsStromversorgungsgerat einen Konden- 8    15
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(CI), der in Relhe mit einer von der Quelle  une source de tension d'entree
(DI) et possedant (10) gelieferten Netz-Wechselspannung lIegt,     une
section de commando de marche/arret sen- und sine Gleichrichteranordnung
(DI) enthalt,    sible A un signal de commutation de marchelar- die mit dom
Kondensator verbunden ist, urn eine  ret; Wechselspannung mit einer
Amplitude zu erzeu-   5      une alimentation de puissance principals gen,
die wesentlich kieiner als die Amplitude der  (19) comprenant un cote
entr6e qul regoit la puis- Netz-Wechselspannung 1st.
sance principale A partir de ladite source (DI) lorsque ladite section de
commutation principal. 15. Gerat nach Anspruch 2, bei dom das Bereit-
ost dans son etat conducteur et un cote sortie
schaftsStromversorgungsgerfat elne nicht-wider-  io  pour hburnir de la
puissance A des charges (8); standsbehafteto Impedanz (Cl), die an einer
von        un decodeurde marche/arret (16) pourd6- der Quolle (10)
gelleferten Netz-Wechselspan-    coder un signal de commando possedant une
nung Iiegt, und ine Gleichrichteranordnung (Dl)  pluralite detats inciuant
un etat de fonctionne- enthilt die eine Gleichspannung erzeugt deren
ment et un 6W  d'attente pour fournir ledit signal Amplitude wesentlich
Idelner als die Amplitude  iS  de commutation A la section de commando
dudit der Netz-Wechselspannung lot, wobel die Imps-    moyen de
commutation, leditsignal de commuta- danz (C1) im wesentlichen die
Differenz der bel-  tion possedant des eats de marche et d'arret co- den
Amplituden aufnimmt.                         respondant aux etats de
fonctionnement et d'at- tents dudit signal de commando de sorts quo, 16.
GerAt nachAnspruch 1, bel dmjederderbeiden   20  loraque l'etat de
fonctionnement dudit signal de Decoder mit dlner
Strom-Ein-Rickstell-Schaitung  commando est decod6, la section de commute-
versehen ist, die das Auftroten einer Unterbre-   tion principals du moyen
de commutation eat pla- chung In der Versorgungsspannung von der Ein-
c6e dans l'etat de conduction pour exciter l'ali- gangs-Spannungsquelle
(DI) feststelft.            mentation de puissance principals (19) afin
d'all- 25     mentor en puissance lesdites charges (8); carac- 17. Gerat
nach Anspruch 16 mIt einem manuellen      tertse par "Ein"-Schaiter, dermit
dem Ein/Aus-Decoderver-         un decodeurde commando A distance (21)
bunden ist, um zwischen dam Emn- und dem Aus-    sensible audit signal de
commando pour decoder Zustand des Schaltsignals urmzuschalten.          un
etat dudit signal de commando autre quo les 30     etats de fonctionnement
et d'attente ; et 1& Gerat nach Anspruch 17, bei dem der manuelle
une alimentation en puissance d'attent Ein"-Schalter (S2) mit der
Strom-Ein-Rfckstell-  (13) coupl6e A ladite source (DI) pour fournir une
Schaltung des Decoders verbunden ist und dies.    puissance d'attsnts audit
decodeur de marchelar- Schaltung aktiviert wenn er betatigt wird.       ret
(16) pendant l'etat d'attente dudit signal de 35     commando, 19. Gernt
nach Anspruch 11, be! dem die Signal-           ledit moyen de commutation
(TI) decon- Kopplungsmittel eonen Opto-Koppler umfassen.     nectant ladite
alimentation de puissance princi- pale (19) de ladite source (DI) pendant
ledit etat 20. Gerat nach Anspruch 1, be! dem das Ein/Aus-      d'attento
de sorts quaessentiellement aucune Schaltsignal vom Eln/Aus-Decoder (18) zu
den  40  puissance ne softfournte aladite allmentation de Schaltmitteln
(DI) v6llig innerhalb elner nicht-  puissance principale pendant ledit etat
dattente. isolierten Sete eoner Isolationsbarfiere (T2) ge- leistet wWd,
die der Eingangs-Spannungsquelle  2. Apparell solon Is revendication I dans
lequol ledit (10) zugeordnet ist.                             decodeur de
marchelarret (16) est rdaiis6 en uti- 45     lisantdes dispositifs MOS pour
permettre a ladits 21. Gerat nach Anspruch 20 mit Mittein (U3), um ein
alimentatlon de puissance d'attents de consom- von dem Befehissignal Ober
der Isolationssperre   mer molns qu'une puissance d'attentb d'un watt 



abgletitetes Fernstsuersignal dem ferngesteu-    lors de l'excitation de
toutes les charges qui sont erten Decoder (21) zuzufflhren, dersich auf
elner  alimentees A partirdoelle pendant l'tat d'attente. isolierten Seibt
befindet.               50 3. Appareil solon la revendication 2 dans lequel
la- die section de commutation prncipale deconneo- Revendications
to ladits alimentation de puissance principal. (19) pendant I'tat d'attents
de sorts qu'essen- 1. Apparell d'allmentation de puissance commande  as
tiellement aucune puissance ne soit fournte a un a distance comprenant:
quelconque circuit autre quo l'allmentation de un moyen de commutation (T1)
poss~dant      puissance d'attents (13). une section de commutation
principale couplee a S    17                 EP0436515B1
18            c III      Ililli, iI 4. Apparell solon la revondication 3
comprenant un   (13); circuit de d6magn6tisation (24) couple A ladite   at
dans loquel les 6lements suivants sont isoles section de commutation
principale et d6connec-    do ladite source de tension d'entrde: tee ainsi
de ladito source (DI) pendant I'etatd'at-    ledit cot sortie (19b) de
ladite alimenta- tents et no consommant pratiquement aucune   5    tion de
puissance principale (A); puissance pendant cot etat.
lesdites charges (8), et ledit dhcodeur de commande A distance 5. Appareil
solon la revendication 3 dans loquel la-  (21). ditb alimentation de
puissance principale (19) comprend une allmentatlon de puissance en   10
11. Appareil solon la revendication 10 comprenant mode commute comportant
un commutatbur de         des moyens de couplage de signaux (U3) r6all-
rigulateur de puissance (Q3) et un circuit de     ses avec une barrilre
d'isolatlon pour coupler un commando de regulateur (33) pour cela comme
signal de commando a distance, derive dudit si- falsant partie dudit cote
entr6e et ayant un dispo-  gnai de commando a travers ladito barriere,
audit aitif de filtrage et de redressement (35, 38, 37)  15  decodeur de
commando A distance (21). comme partle dudit cote sortie, ledit circuit de
commando de regulateur (33) 6tant d6connect6   12. Appareil solon Ia
revendlcation 11 comprenant un de la source de tension d'entr6e (DI)
pendant     recepteur A infrarouge (14) sensible audit signal l etat
d'attente par la section de commutation    de commande, transmis sous form.
de signal in- principale (T1).                          20      frarouge
lodit recepteur n'etant pas isol6 de la- dte source et etant excit6 par
ladite alimentation 6. Apparell "eion la revendication 3 dans lequel ledit
de puissance d'attente (13) pour produire ledit si- d6codeur do command. A
distance (21)              gnal de commando A distance. comprend l'une
desdites charges (8) et rests de- sactive pendant I'etat d'attents et est
active seu-  25  13. Apparell salon la revendication 1, dans lequel le-
lement dans l etat de fonctionnement aprbs que    dit decodeur de
marchelarret (16) et ledit deco- I'alimentation de puissance principalo est
acti-  deur de commando A distance (21) comportent ves.
des gbneratburs d'horloge du systbme actionnis Independamment et de fagon
asynchrone l'un par 7. Appareil selon la revendication I dans lequel ledit
30  rapport A I'autre. decodeur de marchelarrht (16) est constrult en
utilibant des dispositifs MOS pour permettre A la  14. Appareil selon la
revendication 2 dans lequel la- puissance totale fourni par laditb source
de ten-  dite allmentation de puissance d'attentb inclut un slon d'entree
(D1) d'etre Inferieure A un watt pen-  condensateur (C1) en serie avec une
tension dant NWtat d'attente.                     35      principale
alternative fournie par ladite source (10) et un dispositif redresseur (DI)
couple audit S. Apparell solon la revendlcation 3 dans lequel ledit
condensateur pour generer une tension continue moyen de commutation (TI)
comprend une sec-       d'amplitude sensiblement inferieure A l'amplitude
tion de commutation principals A triac en serie   de ladite tension
principale alternative . avec une tension alternative (10) fournie par la-
4o dito source et un circuit d'attaque (T2) pour le  15. Apparell selon la
revendication 2 dans lequel la- triac sensible audit signal de commutation.
dite allmentation de puissance d'attbnte inclut une Impedance non resistive
(Cl) couplee A une 0. Appareil solon la revendication 8 dans lequel ledit
tension alternative fournie par ladito source (10) circuit de commando (T2)
comprend un optotriac  45  et un dispositif redresseur (DI) qui genere une 



(BRT 22H).                                        tension continue
d'ampiitude sensiblement Infe- rieure A I'amplitude de ladite tension
principals al- 10. Appareil selon la revendication I , dons loquel lea
ternative ladite impedance (C1) relevant sensi- elements suivants ne sont
pas isoles de ladie     blement la diffhrence dans lee deux amplitudes.
source de tension d'entree:               50 ladite section d'alimentation
principale  16 Apparell salon la revendication I dans lequel (TI) dudit
moyen de commutation,                  chacun des deux decodeurs est muni
d'un circuit ladite section de commando de marchelar-     de
reinitialisation a la miss sous tension qui de- ret (T2) dudit moyen de
commutation,              tecbt l'occurence d'une interruption de
l'alimenta- ledit co6t entree (19a) de ladite alimenta-  ss  tion en
tension A partir de la source de tension tion de puissance principals (19);
d'entree (DI). ledit decodeur de marche/arret (16), et ladite alimentation
de puissance d'attento  17. Appareil solon la revendication 16 Incluant un
10    19                 EP 0 436 515 B1                20      I !IlI
11111I commutateur manuel de "marche coupl6 audit d6codeurde marchdlarret
pourchangerentre les etats de marcheat d'arr~tdudit signal de commu-
tation. 5 18. Apparell selon la revendication 17 dans lequel le- dit
commutatbur manuel de marche" (S2) est couple au circuit de
reinitialisation A la miss sous tension du decodeurde marchelarrit et
active ce circuit lorsque le commutateur manuel de wmar-  1o chew est
actionne. 19. Appareil selon la revendication 11 dans loquel le- dit moyen
de couplage de signal (U3) comprend un optocoupleur.
15 20. Appareil selon la revendication 1, dans lequel le- dit signal de
commutation de marche/arret passe dudit decodeur de marchelarret (18) audit
moyen de commutation (TI) entierement dans un cot6  20 non isol6 d'une
barriere d'isolation (T2) associe A ladito source de tension d'entr6e (10).
21. Appareil s"lon la revendication 20 comprenant un moyen (U3) pour
coupler un signal de   25 commando A distance d6riv6 dudit signal de
commando A travers laditb barriere d'isolation audit d6codeurde commande a
distance (21) pla- c6 sur un cOt6 isol6. 30 35 40 45 50 55    


