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is at the primary side of the transformer. The selection of either the
standby mode or the The present invention is directed to a voltage reg-
normal mode of operation is indicated to a switch ulator circuit with an
active turnoff capability. In par-  mode power supply control circuit, that
is at the pri- ticular, the present invention is directed to a circuit   5
mary side of the regulator, and that is referred to here- configuration in
a signal processing portion of a tele-  In as the switch mode power supply
primary circuit of vision receiver in which voltage regulation is neces-
the regulator, by the absence or presence, respec- sary to supply
sufficient power to circuit elements  tively, of the horizontal line pulse
width modulated sig- with tight voltage tolerances and where It is
important  nal. The modulated signal is coupled from a pulse to maintain a
voltage to a control unit while In a stand-  10   width modulator (PWM)
which Is coupled to the pri- by mode of operation.
mary circuit via an isolation transformer. When hori It is known to provide
a television receiver which  zontal line rate pulses are received by the
primary cir- is capable of operation in a pluralityof modes. Among  cult,
this Indicates the normal mode of operation. In the known modes are an OFF
mode, a standby mode,   the normal mode of operation, the output pulses of
the and a normal mode. In the normal mode, the televi-  15  pulse width
modulator are pulses at the horizontal sion receiver operates to process
video and audio sig-  rate with a variable pulse width depending on the
level nals and display and amplify those signals. In this  of the sensed B+
voltage. The switch mode regulator mode, the signal processing and other
functions can  primary circuit produces an output signal controlled in be
controlled by various control circuit elements in-  accordance with the
duty cycle of the pulse-width cluding a microprocessor. In the standby mode
the tel-  20   modulated signal to control the state of a chopper evision
is in a ready condition but there is no video or  transistor coupled to a
primary winding of the trans- audio signal processing being performed. In
this   former, at the primary side. In particular, the output mode, the
microprocessor Is powered and set for op-  signal that is developed at a
control terminal of the eration but the receiver does not process any audio
chopper transistor is determined by the pulse width of or video signals.
25  the signal produced by the PWM and received at the An example of a
similar television receiver is giv-  primary circuit input terminal. If the
chopper transistor en in EP-A-0 308 617.
current exceeds a predetermined value, typically pro- An apparatus
according to the invention is de-  tective circuits that are provided In
the primary circuit fined in claim 1.
causes the shutdown the chopperoutputtransistor. In In a switch mode
powersupply, embodying an as-  30  the standby mode, the pulse width
modulated signal pect of the invention, a switch mode power supply  is not
generated, and the primary circuit detects such regulator acts to regulate
a supply voltage that Is ref-  condition by the absence of such signal and
operates erenced to a "cold" ground conductor, at a secondary  to regulate
from the primary side. side of an isolation barrier formed by a
choppertrans-  In the standby mode, however, voltage V1 that is former.
Regulation of such supply voltage Is obtained   35  at the secondary side
is only loosely coupled to the by sensing a voltage that is developed at
the second-  primary circuit at the primary side of the transformer ary
side, during the normal mode. On the other hand,  because of the loose
coupling In the chopper trans- during the standby mode, regulation of such
voltage  former. Therefore, voltage V1 is not a tightly regulated is
obtained by sensing a voltage that Is referenced to  as in the normal mode.
The voltage V1 is utilized as a "hot" ground conductor, at a primary side
of the iso-  40   a low voltage supply for various loads in the circuitry
lation barrier formed by the chopper transformer.  at the secondary side of
the transformer during both There may be, for example, two voltages pro-
the standby and normal modes. Voltage B+ is utilized duced at the secondary
side of the transformer, dur-  to provide power to the horizontal output
circuitry. It ing both the normal operation and standby mode, a  is thus
coupled to the horizontal flyback transformer, first voltage V1 of
approximately 15 volts, and a sec-  45  which has secondary windings for
producing other ond voltage B+ of approximately 145 volts. Voltage  low
voltages, that are developed in filter capacitors B+ Is sensed during the
normal mode. Voltage V1    during the normal mode but are not developed
during tracks the voltage B+ due to the cross coupling of the  the standby
mode. Voltage V1 is coupled to energize transformer secondaries.
a remote control receiver which can be operated by a In the normal mode,
the switch mode regulator is   50   user of the television from a remote
location. controlled by a horizontal rate pulse width modulated  When the
remote control receiver operates to signal derived from a horizontal
deflection rate signal  place the receiver in the standby mode, these low
vol- developed at a secondary winding of a horizontal fly-  tages produced
by the flyback transformer, may not back transformer. In the standby mode,
there Is no  decay quickly despite the absence of horizontal line
horizontal deflection; consequently, the switch mode   56  rate signals
from the flyback transformer because of regulator cannot be controlled by
the horizontal rate  the charge on the capacitors. Therefore, these low
signal. Instead, the switch mode regulator senses a  voltages will decay
over a transition interval defined voltage developed at a winding of the
transformerthat  by an RC time constant associated with the capaci- 2    3
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tors and resistive circuitry.                      circuit of the receiver
in accordance with an embodi- One of such low voltages that is produced by
the  ment of the present invention. flyback transformer is coupled to a
base of a regulator  FIGURE 1(b) illustrates the load or secondary
transistor for developing the base voltage at the re-  circuit of a
television receiver utilizing an embodiment quired level. The collector of
such transistor is energ-   5   of the present invention. ized by voltage
V1 during both normal and standby     FIGURE 1(a) Illustrates a power
supply of a tele- mode. A regulated output supply voltage is developed
vision receiver. The receiver circuitry includes a con- atthe emitterof the
regulatortransistorthatenergizes  ventional rectifier bridge 3 supplying DC
power to a stages during the normal mode but not during the   primary 5 of
a chopper transformer 4. The primary 5 standby mode. Therefore, as long as
the low voltage   10  of the transformer is coupled to a main chopper tran-
that is produced by the flyback transformer has not  sistor QC that is
controlled by an output signal of a decayed, current will be drawn from
voltage V1 sup-  control circuit, referred to herein as a primary circuit
ply, causing heavier loads on the chopper transfor-  1, to form a switch
mode regulator. A winding 6 of the mer. Due to the absence of horizontal
line rate signals  transformer4 that is referenced to a "hot" ground pro-
in the standby mode, the primary regulator circuitreg-  15  vides a sensing
voltage V6for primaryside regulation ulates from the primary side of the
transformer. Since  in a standby mode of the receiver. regulation is not as
accurate in the standby mode, as  A known primary circuit 1 is a type
TEA2260 in the normal mode, due to the loose coupling In the  made by SGS
Thomson. Pin 2 of the primary circuit chopper transformer, it may be
desirable to remove all  I is coupled to receive an output signal 2a of a
pulse unnecessary loads from the voltage V1 supply In or-  20  width
modulator (PWM) 2 through an isolation trans- der not to cause a transient
condition In voltage V1.  former 3 and resistors R1 and R2. During run or
nor- The transient condition could adversely affect circui-  mal mode, the
output of the pulse width modulator try such as the control microprocessor
of the remote  comprises pulses at the horizontal line rate. When control
receiver.                                 such pulses are received at pin 2
of primary circuit 1, In accordance with an aspect of the invention, an
25  the primary circuit operates in the run or normal mode active turnoff
of the regulator transistor is provided  of operation. In that mode of
operation, a voltage B+ immediately after the receiver goes into the
standby  at a terminal z of approximately 145 volts and a vol- mode of
operation so as to actively turnoff the load  tage V1 at a terminal y of
approximately 15 volts are of voltage VI supply to provide for better
regulation on  produced and regulated by sensing voltage B+ at the the
transformer primary side In the standby mode due   30  secondary side of
transformer 4. The pulse width of to the immediate reduction of the load
current. This  the pulses from the pulse width modulator control the
reduction in the load current in the standby mode  powersupply regulation,
Le. the duty cycle of chopper maintains a safe voltage level to the remote
control re-  transistor QC, during the run mode. ceiver circuits which need
to remain operational dur-  In the standby mode, when no such pulses are
re- Ing the standby mode of the receiver.         35  ceived at pin 2, the
voltage, B+ and V1, are regulated A power supply, embodying an aspect of
the in-  by the primary circuit 1 from voltage V6 atthe primary vention, of
a video display apparatus includes a   side. Should a current drain at
terminal z be exces- source of an on/off control signal that is Indicative
sive in standby, the voltage V1 will not be regulated when operation In a
run or normal mode is required  In the standby mode properly as in the
normal mode, and when operation In a standby mode is required. A   40
because the primary windings 5 and 6 are only loose- power supply regulator
generates a first supply vol-  ly coupled, via the main transformer 4, to a
winding tage at a first supply terminal, during both the standby  4a at the
secondary side of the transformer 4 from and the run mode. Atransistor has
a first main current  which voltage V1 Is developed. The primary circuit 1
conducting terminal that is coupled to the first supply  then controls or
regulates from the "hot" side or the voltage and a second main current
conducting termi-  45  primary side of transformer 4 by sensing the voltage
nal that is coupled to a load circuit. A deflection circuit  at winding 6.
output stage responsive to the on/off control signal  In the normal mode of
operation, PWM 2 senses generates a second voltage, during the run mode,
and  the 145V B+ supply in order to regulate the B+ and during a transition
Interval that follows the run mode  +VI supplies. The PWM 2 also receives a
horizontal operation. A third voltage is generated at the control  50  line
rate signal produced by a secondary 15 of the terminal of the transistor at
a first magnitude, in ac-  horizontal output transformer. These horizontal
line cordance with second voltage, during the run mode,  rate pulses are
switchably processed, typically by an to enable the transistorto produce a
load current, and  Integration network, to produce a ramp voltage which at
a second magnitude, during the transition interval,  is used for generating
the pulse width modulated out- for actively disabling the transistor during
the transi-  55   put pulses of PWM 2. The pulse width modulated out- tion
interval.                                     put pulses of PWM 2 are then
supplied to the primary FIGURE 1(a) illustrates a first portion of a
televi-  circuit 1 and then to control chopper transistor QC in sion
receiver power supply circuit coupled to a load  order to regulate the B+
supply and, due to the close 3    5                   EP 0 455 129 B1
6 tracking, the V1 supply.                          tors of power
transistors Q1 and Q2. 



In the standby mode, the horizontal line rate sig-  When, during normal
mode, these transistors Q1 nals from secondary 15 are not generated because
a  and Q2 are ON, +9V and +12V regulated voltages de- horizontal deflection
circuitry 333 is diabled. In-  veloped at the corresponding emitters of the
transis- stead, the primary circuit 1 regulates voltage V1 by   5   tors
produce currentsthatflowin the respective loads sensing voltage V6 at the
primary side. As explained  L2 and L3. The emitter voltage +12V of
transistor Q1 previously, such regulation is not as accurate as the  is
regulated to approximately 12 volts and the emitter secondary side
regulation, provided by PWM 2. Ac-  voltage of transistor Q2 is regulated
to approximately cordingly, in order to keep the V1 voltage which ener-  9
volts. gizes the remote control circuitry of the receiver regu-  10  The
voltage +9V at load L3 is regulated in the fol- lated, It is desirable to
deactivate or remove unneces-  lowing manner. A zener diode Z1 Is coupled
to the sary loads that are not required for the standby mode  emitter of
transistor Q2. A resistor R7 is coupled be- operation from the supply
voltage V1, as quickly as  tween diode Z1 and the base of a feedback
amplifier possible after a transition from the normal to the  transistor
Q3. The collector of transistor Q3 is cou- standby mode of circuit 1. This
includes, for example,  15  pled to collector load resistor R6 and to the
base of all the video and audio processing circuitry.      transistor Q1.
In the normal mode, the ON signal pro- Voltage V1 is coupled to a remote
control receiver  duced by the remote control receiver turns ON tran- 20
which can include a microprocessor, and is also  sistor Q4 thereby coupling
a resistor R8 between the coupled to a collector of a power transistor Q2
and to  base of transistor Q3 and ground. Therefore, in the a collector of
a power transistor Q1. These two latter  20  normal mode, a negative
feedback loop is formed and transistors are coupled at their emitters to
loads to be  the emitter voltage of transistor Q2 is regulated to be driven
during the normal mode of operation of the re-  at 9 volts. Consequently,
the power transistors Q1 ceiver but not during standby. As described above,
in  and Q2 operate normally to regulate the two load vol- both the standby
mode and the normal mode voltage  tages supplied to loads L2 and L3. Zener
diode Z1 lev- V1 is approximately 15 volts.                 25  el shifts
the emitter voltage of transistor Q2 so that it It may be desirable to
provide controlled or regu-  regulates in a negative feedback manner to
approxi- lated voltages to the loads of transistors Q1 and Q2  mately 9
volts. When the receiver is in the ON or nor- respectively. Furthermore, it
may be desirable to pro-  mal mode, the base voltage of transistor Q1 is
devel- vide a supply of regulated voltage to the remote con-  oped across
resistors R4 and R3. trol processor though primary side regulation of pri-
30  In the normal mode, the emitter of transistor vol- mary circuit 1,
during the standby mode, so that the  tage Q2 is regulated to the level:
processor operates properly.                               VZ1 + VBEQ3 (R7
+ R8)/R8 In the normal mode of operation, the remote con-  In the above
formula, the base-emitter voltage of trol receiver provides an ON signal to
a Horizontal Os-  transistor Q3 is referred to as VBEQ3 and the zener
cillator and Driver 30 which supplies horizontal drive  35  voltage as VZ1.
pulses to the base of a horizontal deflection output  The emitter of
transistor 02 is regulated to9 volts transistor Q5. The horizontal
deflection output tran-  with zener diode Z of VZ1=8.2V. Therefore, the
base sistor Q5 produces horizontal rate pulses In second-  of Q2 will be
9+VBEQ2. The base-emitter voltage of ary 15, which are coupled to the pulse
width modula-  transistor Q2 is referred to as VBEQ2. The current tor, PWM
2, of Figure 1(a) as described above. Fur-  40  through resistors R4 and R3
is made large compared thermore, the horizontal outputorflybacktransformer
to the base current in transistor Q2. Therefore, the 24 develops a voltage
of approximately 26 volts at a  voltage at the base of transistor Q1 is
approximately terminal x of a conductor 25, across a filter capacitor
9.6(R3 + R4)/R3 or approximately 12.7 volts in the C3. The 26 volts supply
is used to energize a first tel-  embodiment shown. The emitter voltage of
transistor evision receiver load L1 such as a vertical deflection   45  Q1
is thus regulated to approximately 12.1 volts. output stage, not shown. In
addition, the +26voltsup-  Transistors Q1 and Q2 are, illustratively, of
the same ply atterminal xis coupled tothe collectorof transistor  type and
are operated at the same temperature. Q3 through a resistor R6. The
junction between the  Therefore, good voltage tracking can be achieved.
collector of transistor Q3 and resistor R6 is coupled  Thus, the voltages
across loads L2 and L3 are main- via a voltage divider network of resistors
R3, R4 and   50  tained at 12 volts and 9 volts respectively. Zener di- R5
to the bases of transistor Q2 and of transistor Q1.  ode Z1 and resistor R7
provide voltage regulation of As a result, a voltage that is developed at a
first junc-  the lower voltage, +9V, which in turn regulates the tion
terminal between resistors R4 and R5, and a vol-  higher voltage, +12V, and
provides voltage regulation tage that is developed at a second junction
terminal  for the receiver loads powered from the secondary between
resistors R4 and R3 are applied to the base  55  side of the transformer 4.
of transistor Q1 and to the base of transistor Q2, re-  When the remote
control receiver indicates a spectively. The 15 volt supply voltage V1 from
the  change from the normal mode to the standby mode, main chopper
transformer 4 is supplied to the collec-  the remote control receiver
generates an OFF or 4    7                   EP 0 455 129 B1
8 standby signal to the base of transistor Q4 and to the  transistor Q1 and
terminal x, Diode D1 is provided be- horizontal oscillator and driver stage
30. This pre-  tween the connection point of the load L1 and the 



vents deflection output transistor Q5 from switching,  base of Q1 and
accordingly capacitor 2. Diode D1 that thereby preventing the voltages at
the flyback secon-  bypasses resistors R5 and R6 allows capacitor 2 to be
daries 15 and 16 from being produced. Accordingly,   54   discharged more
quickly through load L1 when the PWM 2 ceases to provide PWM signal 2a to
primary    +26 volt voltage decays fast enough. circuit 1 and the switch
mode regulator regulates from  Accordingly, there has been described a low
vol- the primary side in accordance with voltage V6. As  tage regulator
circuit which is capable of switching a discussed, to maintain adequate
regulation of the 15V  nonessential load connected thereto out of the
circuit supply voltage V1, it may be desirable to disable the   10  in
orderto conserve powerwhen the television receiv- current drain by the
loads L2 and L3 from the voltage  erswitched to the standby mode of
operation and reg- VI supply as quickly as possible after the remote con-
ulation is more difficult to achieve. trol receiver generates the OFF
signal, because loads  A regulator circuit has also been described L2 and
L3 are powered by the transformer 4.         wherein a lowervoltage supply
controls the regulation These loads can still draw current as long as
filter  15  of a higher voltage supply. capacitors C2 and C3, coupled to
the base of transis- tors Q1 and Q2, that are charged during the normal
mode, are still not discharged. If capacitors C2 and  Claims C3 do not
discharge rapidly enough they will provide sufficient voltage at the base
of transistor Q1 and of  20  1. A power supply of a video display
apparatus, transistor Q2 to maintain transistor Q1 and transistor
comprising: Q2 conductive. It may be desirable to actively turn off      a
source (20) of an on/off control signal load transistors Q1 and Q2 so that
they are turned off  (ON/OFF) that is indicative when operation in a as
quickly as possible. As discussed, in the standby   run mode is required
and when operation in a mode of operation voltage VI may not be regulated
so   25  standby mode is required; well because secondary winding 16 atthe
secondary            means (1,6,4a) for generating a first sup- side is not
as tightly coupled to the primary winding  ply voltage (+15V; B+) at a
first supply terminal 6 of the transformer 4, during primary side
regulation  (Y),during both said standby and said run mode; in standby.
Therefore, if transistors Q1 and Q2 were   characterized by to continue to
draw current from winding 4a through   30     a transistor (Q2) having a
first main cur- line 27 due to a delay in turnoff of transistors Q1 and
rent conducting terminal (collector) that is cou- 02. the voltage level
applied to the remote control re-  pled to said first supply voltage and a
second ceiver 20 that may include a control microprocessor,   main current
conducting terminal (emitter) that is might drop below the minimum required
level. Such      coupled to a load circuit (L3); drop in voltage V1 might
occur during a transition in-  35  a  deflection  circuit  output  stage
terval immediately after the transition to standby     (Q5,[err],15)
responsive to said on/off control mode in the output signal of remote
receiver 20 and    signal for generating a second voltage (+26V), in the
primary circuit.                                during said run mode and
during a transition in- The present Invention provides an active turnoff
terval that follows said run mode, said transition of transistors Q1 and Q2
which counteracts a possi-  40  interval occurring after a change in said
control ble delay due to a slow decay of the 26 volts at point  signal
occurs to become indicative that said X of line 25, during the transition
interval immediately  standby mode operation is required; and after the
transition to the standby mode. In particular,     means (Q3,C2) responsive
to said on/off when the remote control receiver 20 generates its
control signal and to said second voltage and on/off control signal at the
OFF orstandby state, tran-  45  coupled to a control terminal (base) of
said tran- sistor Q4 is turned off. Therefore, the 15 volt source
sistorforgenerating a third voltage (base voltage) that is coupled to the
collector of transistor Q4      at said control terminal at a first
magnitude, in ac- through resistor R9 drives transistor Q3 ON such that
cordance with said second voltage, for enabling transistor Q3 is in
saturation. Transistor Q3 in satur-  said transistor to produce a load
current in said ation actively drives the base voltage of each of tran-  50
load circuit, during said run mode, and for gener- sistors Q1 and Q2 to
approximately zero volts. As a    ating said third voltage at said control
terminal at result, transistors Q1 and Q2 are turned off quickly,  a second
magnitude for actively disabling said thereby, advantageously, removing
loads L1 and L2      transistorfrom producing said load current to pre-
from the 15 volt supply. The voltage across capacitor  vent said second
voltage that occurs during said C2, which results from charging of the
capacitor dur-  55  transition interval from enabling said transistor. ing
the normal mode of operation, is discharged quickly through the transistor
Q3.                  2. A power supply according to Claim 1 character- A
diode D1 may be coupled between the base of      ized in that said load
current (current in L3) flows 5    7                   EP 0 455 129 B1
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terminal x. Diode D1 is provided be- horizontal oscillator and driver stage
30. This pre-  tween the connection point of the load L1 and the vents
deflection output transistor Q5 from switching,  base of Q1 and accordingly
capacitor 2. Diode D1 that 



thereby preventing the voltages at the flyback secon-  bypasses resistors
R5 and R6 allows capacitor2 to be daries 15 and 16 from being produced.
Accordingly,   5   discharged more quickly through load L1 when the PWM 2
ceases to provide PWM signal 2a to primary   +26 volt voltage decays fast
enough. circuit 1 and the switch mode regulator regulates from
Accordingly, there has been described a low vol- the primary side in
accordance with voltage V6. As  tage regulator circuit which is capable of
switching a discussed, to maintain adequate regulation of the 15V
nonessential load connected thereto out of the circuit supply voltage VI,
it may be desirable to disable the   10  In orderto conserve powerwhen the
television receiv- current drain by the loads L2 and L3 from the voltage
er switched to the standby mode of operation and reg- VI supply as quickly
as possible afterthe remote con-  ulation is more difficult to achieve.
trol receivergenerates the OFF signal, because loads   A regulator circuit
has also been described L2 and L3 are powered by the transformer 4.
wherein a lowervoltage supply controls the regulation These loads can still
draw current as long as filter  15  of a higher voltage supply. capacitors
C2 and C3, coupled to the base of transis- tors Q1 and Q2, that are charged
during the normal mode, are still not discharged. If capacitors C2 and
Claims C3 do not discharge rapidly enough they will provide sufficient
voltage at the base of transistor Q1 and of  20  1. A power supply of a
video display apparatus, transistor Q2 to maintain transistor Q1 and
transistor  comprising: Q2 conductive. It may be desirable to actively turn
off     a source (20) of an on/off control signal load transistors Q1 and
Q2 so that they are turned off  (ON/OFF) that is indicative when operation
in a as quickly as possible. As discussed, in the standby   run mode Is
required and when operation in a mode of operation voltage VI may not be
regulated so   25  standby mode is required; well because secondary winding
16 at the secondary          means (16,4a) for generating a first sup- side
is not as tightly coupled to the primary winding  ply voltage (+15V; B+) at
a first supply terminal 6 of the transformer 4, during primary side
regulation  (Y), during both said standby and said run mode; in standby.
Therefore, if transistors Q1 and Q2 were   characterized by to continue to
draw current from winding 4a through   30    a transistor (Q2) having a
first main cur- line 27 due to a delay in turnoff of transistors Q1 and
rent conducting terminal (collector) that is cou- 02, the voltage level
applied to the remote control re-  pled to said first supply voltage and a
second ceiver 20 that may include a control microprocessor,   main current
conducting terminal (emitter) that is might drop below the minimum required
level. Such      coupled to a load circuit (L3); drop in voltage V1 might
occur during a transition In-  35  a  deflection  circuit  output  stage
terval immediately after the transition to standby     (Q5,LY,[err],15)
responsive to said on/off control mode in the output signal of remote
receiver 20 and    signal for generating a second voltage (+26V), in the
primary circuit,                                during said run mode and
during a transition in- The present invention provides an active turnoff
terval that follows said run mode, said transition of transistors Q1 and Q2
which counteracts a possi-  40  interval occurring after a change in said
control ble delay due to a slow decay of the 26 volts at point  signal
occurs to become indicative that said Xof line 25, during the transition
interval immediately  standby mode operation is required; and afterthe
transition to the standby mode. In particular,     means (Q3,C2) responsive
to said on/off when the remote control receiver 20 generates its
control signal and to said second voltage and on/off control signal atthe
OFF orstandby state, tran-  45  coupled to a control terminal (base) of
said tran- sistor Q4 is turned off. Therefore, the 15 volt source
sistorforgenerating a thirdvoltage (base voltage) that is coupled to the
collector of transistor Q4      at said control terminal atafirstmagnitude,
in ac- through resistor R9 drives transistor Q3 ON such that   cordance
with said second voltage, for enabling transistor Q3 is in saturation.
Transistor Q3 in satur-  said transistor to produce a load current in said
ation actively drives the base voltage of each of tran-  50  load circuit
during said run mode, and for gener- sistors Q1 and Q2 to approximately
zero volts. As a    ating said third voltage at said control terminal at
result transistors Q1 and Q2 are turned off quickly,   a second magnitude
for actively disabling said thereby, advantageously, removing loads L1 and
L2      transistorfrom producing said load current to pre- from the 15 volt
supply. The voltage across capacitor  vent said second voltage that occurs
during said C2, which results from charging of the capacitor dur-  55
transition Interval from enabling said transistor. ing the normal mode of
operation, is discharged quickly through the transistor Q3.
2. A power supply according to Claim 1 character- A diode D1 may be coupled
between the base of      ized in that said load current (current in L3)
flows 5 *   C  L  M  S  *    9                   EP 0 455 129 B1
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sistor is enabled. 1. Stromversorgung fOr eln Video-Anzeigegerat, 



3. A power supply according to Claim 1 character-     umfassend: ized in
that said deflection circuit output stage   5   sine Quelle (20) fOr ein
Ein/Aus-Steuersi- (Q5,[err]) generates an output signal (voltage     gnal
(ON-OFF), das anzeigt, wenn das Arbeiten across winding 15), at a frequency
that is related  im laufenden Betrieb erforderlich bt, und wenn to a
deflection frequency, during said run mode    das Arbelten in einem
Bereitschaftsbetrieb erfor- but not during said transition interval and
wherein  derlich let said first supply voltage generating means (4)  10
Mittel (1, 6, 4a) zur Erzeugung einer or- comprises a power supply
regulator (1,6,4a) re-   stenVersorgungsspannung (+15 V; B+) an sinem
sponsive to said output signal of said deflection  ersten
VersorgungsanschluB (Y) wahrend so- circuitoutputstageforregulating
saidfirstsupply    wohl des Bereitechaftsbetriebs als auch wah- voltage
(+15V; B+) in accordance therewith when   rend des laufenden Betriebes;
gekennzelchnet said output signal of said deflection circuit output  15
durch stage is generated .                                    sinen
Transistor (Q2) mit einem ersten hauptstromfflhrenden Anschlull
(Kollektor), dem 4. Apower supply according toClaim 3 further char-
die erste Versorgungsspannung zugeflhrt wird, acterized by a pulse width
modulator (PWM 2) re-   und mit einem zweiten hauptstromfflhrenden An-
sponsive to said output signal (voltage across  20  schlul (Emitter), der
miteiner Lastschaltung (L3) winding 15) of said deflection circuit output
stage  verbunden ist; and to said first supply voltage (+15V) for gener-
sine  Ablenkschaltungs-Ausgangsstufe ating an output signal (2a) at a
frequency that is  (Q5, LY, Cs, 15), die auf das Ein/Aus-Steuersi- related
to said deflection frequency that is cou-  gnal anspricht, urn sine zweite
Spannung (+26 V) pled to said power supply regulator (1) for regu-  25
wahrend des laufenden Betriebs und wahrend ei- lating said first supply
voltage (+15V; B+) in ac-  nes dem laufenden Betrieb folgenden Ober-
cordance with said output signal of said pulse     gangsintervalls zu
erzeugen, wobel das Ober- width modulator and wherein when said output
gangsintervall auftritt, nachdem sine Anderung signal of said deflection
circuit output stage is not  In dem Steuersignal auftritt, um anzuzeigen,
daBl generated said first supply voltage is coupled to  30  der
Bereitschaftsbetrieb erforderlich ist; und said regulator to provide
negative feedback via a       Mittel (Q3, C2), die auf das Ein/Aus-Steu-
corresponding signal path (6) that does not in-    ersignal und die zweite
Spannung ansprechen dude said output signal of said deflection circuit  und
mit elnem Steueranschlug (Basis) des Tran- output stage.
sistors verbunden sind, urn sine dritte Spannung 35     (Basis-Spannung) an
dem SteueranschluB mitel- 5. A power supply according to Claim 1 character-
ner ersten GrOSe In Obereinstimmung mit der ized in that said transistor
(Q2) is disabled for de-  zweiten Spannung zu erzeugen, urn den Transi-
coupling said load circuit (L3) from said power    stor wirksam zu machen
und einen Laststrom in supply regulator (1) when said output signal (vol-
der Lastschaltung wahrend des laufenden Be- tage across winding 15) of said
deflection circuit  40  triebs zu erzeugen, und um die dritte Spannung
output stage (Q5,[err],15) is not generated.      an dem Steueranschlug mit
einer zweiten Gr8Me zu erzeugen, um den Transistor aktiv unwirksam 6. A
power supply according to Claim 1 character-     frir die Erzeugung des
Laststromes zu machen ized in that said transistor (Q2) is included in a
und zu verhindern, daB die zweite wfhrend des voltage regulator (Q2,21
,R7,Q3) for regulating a   46  Obergangsintervalls auftretende Spannung den
supply voltage (+9V) at said second main current   Transistor wirksam
macht. conducting terminal (emitter of Q2). 2. Strormversorgung nach
Anspruch 1, dadurch go- 7. A power supply according to Claim 1 character-
kennzelchnet, daB der Laststrom (Strom In L3) ized in that a transistor
disabling means (Q3,Q4)  5o  aber den orsten VersorgungsanschluB (Y)
flieBt, comprises a switch (Q3) that is coupled to said    wenn der
Transistor wirksam ist. control terminal (base of transistorQ2)fordecou-
pling said deflection  circuit output stage    3. Stromversorgung nach
Anspruch 1, dadurch go- (Q5,[err]) from said control terminal (base of
kennzeichnet,  daB  die  Ablenkschaltungs- transistor Q2), during said
transition interval.    55  Ausgangestufe (Q5, LY, C8) sin Ausgangesignal
(Spannung an der Wicklung 15) mit elner auf die Ablenkfrequenz bezogenen
Frequenz wahrend des laufenden Betriebezustandes abor nicht 6 * C   L  M
S    11                 EP 0 455 129 B1                    12 wahrend des
Oborgangsintervalls erzeugt, und  Revendications wobel die ersten
Versorgungsspannungs- Erzeugungsmittel (4) einen Stromversorgungs-  1. La
presonte invention dbcrit un dispositif d'aii- 



regler (1,6, 4a) umfasson, deraufdasAuagangs-    mentation pour un
6quipoment d'affbchage vid6o, signal der Ablenkschaltungs-Ausgangstufe an-
5  comportant: spricht, um die oerste Vorsorgungespannung (+15    - une
source (20) g6nerant un signal de V; B+) in Obereinstimmung damitzu regein,
wenn       commands MARCHE/ARRET (ONIOFF) das Ausgangssignal der
Ablenkschaltungs-             correspondant respectivement a la miss en
Ausgangsstufe erzeugt wird.                          marche et Is miss sur
arret dudit equipe- 10          ment; 4. Stromversorgung nach Anspruch 3,
gekenn-            - un moyen (1, 6, 4a) d6livrant une premibre zeichnet
durch einen Impulsbreitenmodulator          tension d'alimentation (.15 V;
B+) au ni- (PWM2), deraufdas Ausgangssignal (Spannung           veau d'une
premlbre borne d'alimentation an der Wlckdung 15) der Ablenkschaltungs-
(Y) lorsque ledit equipement est en mode Ausgangsstufe und auf die erste
Versorgungs-  15     arret et en mode marche; spannung (+15 Volt)
anspricht, um ein Ausgangs-  caractiris6 en ce quo: signal (2a) mit elner
auf die Ablenkfrequenz be-    - un transistor (Q2) eat dote d'une premibre
zogenen Frequenz zu erzeugen, das dem Strom-         borne conductirice de
courant principal (col- versorgungsregler (1) zugeff0hrt wird, um die or-
lecteur) couplee A ladite premiere tension ste Versorgungsspannung (15 V;
B+) in fiberein-  20  d'allmentation et d'une deuxieme borne stimmung mit
dem Ausgangssignal des Impuls-          conductrice de courant principal
(emetteur) breltenmodulators zu regein, und wobel, wenn         couplee A
un circuit de charge (L3); das Ausgangssignal der Ablenkschaltungs-
- un 6tage de sortie du circuit de d6flexion Ausgangsstufe nicht erzeugt
wird, die erste Ver-     (Q5, LY, Cs, 15) d611vre une deuxilme ten-
sorgungsspannung dem Regler zugeffihrt wird,  25     sion (+26V) en r6ponse
audit signal de um eine Gegenkopplung fiber oenen entspre-
commando marche/arret, lorsque ledit chenden Signalweg (6) vorzusehen, der
nicht          equlpement est en mode marche et au das Ausgangasignal der
Ablenkschaltungs-             cours de l'intervalle de transition
suivantle- Ausgangsstufe enthalt.                               dit mode
marche, ledit intervalle de transi- 30         tlon so produisant apres le
changement in- 5. Stromversorgung nach Anspruch 1, dadurch go-
tervenant dans ledit signal de commando, kennzeichnet, daB der Transistor
(Q2) zum Ab-        indiquant quo ledit mode arrit est requis; koppeln der
Lastschaltung (L3) von dem Strom-       - un moyen (Q3, C2) coupl6 A une
borne de versorgungsregler (1) unwirksam gemacht wird,        commando
(base) d61ivrant, en reponse au- wenn das Ausgangssignal (Spannung an der
35         dit signal de commando marcho/arret et A Wicidung   15)   der
Ablenkschaltungs-             ladite douxieme tension, une troisieme ten-
Ausgangsstufe (Q5, LYCe, 15) nicht erzeugt          sion (tension de bass)
d'un premier ordre wird.                                                de
grandeur, au niveau de ladite borne de commando, en fonction de ladite
deuxieme 6. Stromversorgung nach Anspruch 1, dadurch go-  40     tonsion
etactivant ledittransistorde manie- kennzeichnet, dal der Transistor (Q2)
In einem       re A produire un courant de charge dans le- Spannungsregler
(02, 21, R7, Q3) enthalbtn ist,      ditcircultde charge lorsque ledit mode
mar- um esine Versorgungsspannung (+9 V) an dem           che eat requis,
et generant, en outre, ladite zweiten hauptstromfuhrenden Anschluil
(Emitter       troisieme tension d'un deuxieme ordre de von 02) zu regein.
45          grandeur au niveau de laditb borne de commando de maniere A
desactiver la pro- 7. Stromversorgung nach Anspruch 1, dadurch ge-
duction dudit courant de charge par ledit kennzeichnet, daS Mittel (Q3, 04)
zum Unwirk-        transistor et empfcher sinai ladito deuxie- sammachen
des Transistors einen Schalter (03)        me tension produlto au cours
dudit interval- umfassen, der mit dem StbueranschluB (Basis  50      le de
transition d'activer ledit transistor. vorn Transistor 02) verbunden ist,
um die Ablenkschaltungs-Ausgangsstufe (Q5, LY, C8,   2.
Dispositifd'allmentation selon la revendication 1, 15) von dem
StbueranschluB (Basis des Transi-    caracterise en ce quo ledit courant de
charge stors 02) wahrend des Obergangsintervalls ab-    (courant dane L3)
passe via laditb premiere bor- zukoppeln.                               55
ne d'alimentation (Y) lorsque ledit transistor est active; 3. Dispositif
d'allmentation selon la revendication 1, 7 *   C   L   M  S    *    13
EP 0 455 129 B1                  14 caract6risd en co quo ledit itage de
sortie du cir-  du circuit de deflexlon (Q5, LY, Cs, 15) de ladite cut de
d6flexion (Q5, LY, Cs) gdnbre un signal de  borne de commando (base
transistor Q2). sortie (tension d6livr6e au travers de l'enroule- ment 15)
A une frequence fonctioh de la frequen- 



co de d6flexion lorsque ledit mode marche est s6-   5 lectionne et non lors
dudit intervalle de transition, et caracteris6 en ce quo ladite premibre
source d'alimentation (4) comportb un r6gulatbur de ton- sion
d'allmentation (1, 6, 4a) r6gulant, en reponse audit signal de sortie dudit
etage de sortie du cir-  10 cuit de deflexion, ladite premlire tension
d'ali- mentation (+15 V; B.) en fonction dudit signal de sortie lorsque
celui-ci est d6l1vr6 par ledit 6tage de sortie du circuit de d6flexion. 15
4. Dispositif d'alimentation solon la reovndlcation 3, caracterisd en oe
que, on r6ponse audit signal de sortie (tension d6livr6e au travers de
l'enroule- ment 15) dudit 6tage de sortie du circuit de de- flexion etA
laditb premibre tension d'alimentation   20 (+15 V), le modulateur par
Impulsbons de largeur variable (PWM 2) g6nerant un signal de sortie (2a) &
unefrequence  nction de laditofr6quence de d6flexion, est coupl6 audit
regulateur d'ali- mentation (1) de maniere A r6guler ladite premli-  25 re
tension d'aiimentation (+ 15 V; B+) en fonction dudit signal de sortie
dudit modulateur par impul- sions A largeur variable; et caract6ris on ce
quo, lorsque ledit signal de sortie dudit 6tage de sortie du circuit de
d6flexion n'est pas g6n6r6, ladie   30 tension d'alimentation est coupide
audit r6gula- teur de maniere A obtenir une r6action n6gative via un trajet
(6) no comportant pas ledit signal de sortie dudit 6tage de sortie du
circuit de de- flexion.                                   35 5. Dispositif
d'alimentation conforms A la revendi- cation 1, caracteris6 en ce quo ledit
transistor (Q2) eat desactiv6 de maniere A decoupler ledit circuit de
charge (L3) dudit rigulateur d'alimenta-  40 tion (1) lorsque ledit signal
de sortie (tension de- livree au travers de l'enroulement 15) dudit 6tage
de sortie du circuit de deflexion (Q5, LY, Cs, 15) n'est pas g6n6r6. 45 6.
Dispositifd'alimentation solon la revendication 1, caracterise on ce que,
ledit transistor (Q2) est dot6 d'un r6gulatbur de tension (Q2, 21, R7, Q3)
de manibre A reguler la tension d'alimentation (+ 9V) au niveau de laditb
deuxibme borne conduc-  50 trice de courant principal (emettbur Q2). 7.
Dbspositif d'alimentatlon solon la revendication 1, caracterise en ce qu'un
moyen de desactivation du transistor (Q3, Q4) estdoti d'un commutateur  55
(Q3) couple A ladite borne de commando (base transistor Q2) de maniere A
d6coupler, au cours dudit Intervalle de transition, ledit etage de sortie 8
C , I 111111111111111    


