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interval, the run-mode power supply provides the entire or principal
energizing voltage to the termi- The invention relates to an arrangement
for    nal. starting up the operation of a power supply in a     It may be
desirable to reduce the supply cur- t.elevision circuit
5   rent that is required from the standby transformer In, for example, a
television receiver, a pulse-  so as to reduce the cost of such
transformer. To width modulator, or voltage regulator that generates  this
end, the standby energizing voltage may be a pulse-width modulated control
signal at a horizon-  coupled through a relatively large resistance to a
tal related frequency, may be included in an in-  storage capacitor to
charge the storage capacitor tegrated circuit (IC), referred to herein as
the de-  io  during the standby mode. A voltage that is propor- flection
IC, for controlling a normal operation or run  tional to the charge already
stored in the storage power supply that supplies a run mode supply
capacitor is coupled to the supply voltage receiving voltage such as a
regulated B + supply voltage for  terminal of the deflection IC to provide
the energiz- energizing a horizontal output stage during a run,  ing
voltage at the terminal of the deflection IC or power-up mode. The
horizontal drive circuitry  15  during the start-up interval and the
standby mode. generates a horizontal drive signal. The horizontal  Because
of such relatively large resistance, the drive signal may be coupled
through a horizontal  current drain from the standby transformer during
driver to produce a high power drive signal that  the start-up interval is,
advantageously, reduced. controls the timing of the signals in a horizontal
The horizontal drive circuitry that generates the output stage. The
deflection IC may be required to  20  horizontal drive signal to the
horizontal output stage operate selectively in the power-up mode and in a
may include a horizontal oscillator that is synchro- standby mode, in
accordance with an on/off control  nized to a horizontal sync signal
derived from a signal, provided by, for example, a remote receiver.
baseband television signal. An output signal of the The voltage regulator
may be required to sup-  horizontal oscillator may also be used by, for ex-
ply the pulse-width modulated control signal for  25  ample, the
pulse-width modulator of the deflection controlling the run power supply in
the power-up  IC to provide the control signal that is pulse-width mode.
When operation in a standby mode is re-     modulated at a frequency that
is related to that of quired, such control signal may be required to    the
oscillator output signal. During the start-up in- prevent the power supply
from energizing the de-  terval, the oscillator may be required to operate
so flection circuitry until, for example, such time when   30  as to
provide its output signal to both the horizontal a user initiates a
power-up command via the re-   drive circuitry and the voltage regulator.
Conse- mote receiver that causes the beginning of a start-  quently, the
oscillator may be required to operate up interval that follows the standby
mode. The    during the start-up interval and during the power-up
pulse-width modulator of the deflection IC may be  mode. required to be
energized during the power-up  3s     In a circuit embodying an aspect of
the inven- mode but may not need to be energized during the  tion, a supply
current and voltage receiving termi- standby mode.
nal of the oscillator is coupled to the capacitor that The remote receiver,
for example, may be en-   provides the energizing supply current and
voltage ergized during both the power-up mode and the     to both the
deflection IC and to the oscillator. The standby mode by a separate standby
power sup-  40  deflection IC includes a switching arrangement that ply.
The standby power supply may Include a       shuts down, during the standby
mode, at least a standby transformer having a primary winding that  portion
of the deflection IC to reduce the energizing is coupled to an AC mains
supply source. A volt-  current. Shut down also occurs, during the start-up
age that is developed at a secondary winding of  interval, if the
energizing voltage in the capacitor the transformer may be rectified to
produce a DC   45  falls below a minimum first predetermined level remote
standby energizing voltage.                that is required for the
start-up operation, due to Each of the standby energizing voltage and the
discharging of the capacitor. Such shut-down al- run mode supply voltage of
the run power supply  lows the recharging of the capacitor above a sec- may
be applied during the standby mode and the    ond predetermined voltage
level that is higher than power-up mode, respectively, to a supply voltage
so  the first predetermined level. receiving terminal of the deflection IC
to form an   In accordance with an aspect of the invention, energizing
voltage at such terminal that energizes  the switching arrangement that
shuts down the the deflection IC. The standby energizing voltage  portion
of the deflection IC, during the start-up energizes, via such terminal,
those portions of the  interval and the standby mode, also switches off
deflection IC that are required to be energized   55  the supply voltage at
the supply voltage receiving during the standby mode, and during at least a
terminal of the oscillator. Thus, when the shut-down portion of the
start-up interval that follows; whereas,  occurs, the oscillator is
prevented from being en- during the power-up mode that follows the start-up
ergized, so as to reduce the current drawn by the 2 
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the capacitor.                       power-up mode is required. Means
responsive to In accordance with another aspect of the inven-  the on/off
control signal generates a signal at a first tion, regulation of the supply
voltage to the oscilla-  frequency. The control circuit is energized during
tor is obtained from a temperature compensated       the start-up interval
from a voltage that is derived voltage regulator that is also used for
regulating the   5   from the first supply voltage. A first switching tran-
voltage at the supply voltage receiving terminal of  sistor responsive to
the signal at the first frequency the deflection IC. Therefore, when, for
example, the  and to the on/off control signal has a main current
oscillator is located outside the deflection IC, ob-  conducting electrode
that is periodically switched taining the supply voltage to the oscillator
may,    at a rate that is determined by the signal at the first
advantageously, require only one additional dedi-  10  frequency during
operation in each of the power-up cated terminal of the deflection IC.
mode and the start-up interval. A second supply In a cold television
chassis arrangement that is  voltage is generated during the start-up
interval but conductively  isolated  from  the mains supply       not in
the standby mode. A second switching tran- source, a horizontal driver may
include a driver    sistor has a main current conducting electrode that
transformer that provides the required hot-cold iso-   is  is coupled to
the first supply voltage during both lation barrier between the horizontal
output stage,  the start-up interval and the standby mode and a that is
conductively coupled to hot ground, and a    control electrode that is
coupled to the second horizontal rate switching signal that controls the
supply voltage. The control electrode of the second horizontal driver
transistor. In such arrangement, a  switching transistor is responsive to
the switching primary winding of the driver transformer coupled   20  of
the main current conducting electrode of the first to a collector electrode
of a driver transistor may   switching transistor for causing the second
switch- be required to be energized by a supply voltage     ing transistor
to be conductive during the start-up that is conductively isolated from the
mains supply  interval. An output stage of the power supply is voltage and
from the hot ground. It may be desir-    coupled to the main current
conducting electrode able to utilize a hot-cold barrier formed by the   25
of the second switching transistor for generating standby transformer to
provide the supply voltage    during the power-up mode a third supply
voltage that is conductively isolated from hot ground to the  that is
coupled to the main current conducting collector electrode the horizontal
driver transistor  electrode of the second switching transistor. during the
start-up interval.                           In the Drawing: For reasons
similar to those mentioned before,  30  FIGURE 1, that comprises Figures 1A
and 11B, it may be desirable to reduce the current consump-     illustrates
a television power supply and start-up tion in the horizontal driver
transistor that is sup-  arrangement embodying the invention; and plied
during standby. Similarly, it may be desirable   FIGURES 2a-2d illustrate
waveforms useful for to reduce the current consumption in the horizontal
explaining operation in the start-up interval of driver transistor during
the start-up interval, when,  35  the power supply of FIGURE 1. for
example, the energizing voltage in the capacitor    FIGURE 1 illustrates a
portion of a television that was mentioned before falls below the first
receiver incorporating a deflection IC 100, embody- predetermined level.
ing an aspect of the invention. Such portion of the In accordance with a
further aspect of the       television receiver includes a bridge rectifier
101 invention, a supply voltage that is controlled by the   40  that
rectifies a mains supply voltage VAC to pro- on/off control signal controls
the collector current in  duce a DC, unregulated voltage VUR. A conven- the
driver transistor. When, as described before,    tional power supply output
stage or regulator shut-down occurs during the start-up interval and
switch 102, that may include a silicon controlled also during operation in
the standby mode, the       rectifier (SCR), produces during a normal
operation collector current of the driver transistor is, advanta-   45
power-up mode a regulated voltage B+ that is geously, reduced to zero. In
this way, the current   coupled to a flyback transformer T1. An input sup-
requirement from the standby transformer is, ad-     ply terminal 102c of
regulator 102 is coupled to vantageously, reduced.
unregulated voltage VUR. Regulated voltage B+ is In accordance with yet
further aspect of the     developed at an output terminal 102d of regulator
invention, a television apparatus power supply in-  so  switch 102.
Transformer T1 is coupled to a collec- cludes a source of an input supply
voltage. A       tor electrode of a deflection switching transistor 01
transformer having a first winding is coupled to the  of a horizontal
output stage 99 operating at a input supply voltage. A first supply voltage
is gen-  horizontal rate [err] Output stage 99 is referenced to erated at a
first terminal during operation in a     hot ground conductor HG, depicted
as a triangle. standby mode and during operation in a start-up  55   Hot
ground HG is conductively coupled to voltage interval. A source of an
on/off control signal is    VAC. A control signal [err] that is a low power
signal 



selectively indicative of when operation in the stan-  at the horizontal
rate fH and that is produced in a dby mode is required and when operation
in a         corresponding portion of deflection IC 100 referred 3    5
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100a, is coup-  a diode D8 to a rectifier arrangement 107 that is led via a
horizontal driver 666 to the base electrode  similar to arrangement 104 and
that is coupled to a of transistor 01. Driver 666 includes a transformer
winding W4 of flyback transformer T1. Arrange- T2 that provides a cold-hot
barrier between signal  ment 107 provides a run voltage to transistor Q4
[err] that is referenced to a cold ground conductor   5   during the
power-up mode that is referenced to and a signal [err] that drives
transistor Q1 and  cold ground conductor CG. that is referenced to the hot
ground conductor HG.   A standby transformer TO steps down voltage Signal
[err] controls the switching of transistor Q1  [err] The stepped down
voltage is rectified in a that generates a deflection current ly in a
deflection  rectifier arrangement 106 to produce a standby winding [err] of
output stage 99. Consequently, a   10  voltage [err] Standby voltage [err]
that is conduc- retrace voltage [err] is produced across a winding  tively
isolated by transformer TO from voltage VAc W2 of transformer T1 in each
retrace interval of  is coupled to an energizing voltage receiving termi-
each horizontal period H. A second retrace voltage  nal 120 of deflection
IC 100 through a relatively [err] developed in a winding W3 of transformer
T1   large resistor R1 to produce voltage [err] that is coupled to
horizontal processor 100a syn-  15  During, for example, the standby mode,
voltage chronizes deflection current [err] to a synchronizing  VSB charges
capacitor 66 through resistor R1 to signal H. Signal [err] is generated in
a sync separa-  produce, in capacitor 66, an energizing voltage [err] tor,
not shown in the drawing.                    During the power-up mode,
regulated voltage V+ A DC run supply voltage V+ that is referenced  is
coupled to terminal 120 via resistor 67 and a to the cold ground conductor
is produced by rec-  2o  diode D2, operating as a switch, to supply voltage
tifying voltage [err] in a rectifier arrangement 104  [err] at terminal 120
from voltage V+. that is coupled to winding W2. Voltage V+ is
Standby voltage [err] is coupled to a remote coupled to a corresponding
portion of deflection IC  receiver 111 to provide its operating voltage.
Re- 100 that is referred to herein as pulse width     mote receiver 111 is
coupled via MOS transistor modulator, or switch mode regulator and driver
25  108 to IC 100. When transistor 108 is conductive, a 100b to provide a
feedback signal VIN. Regulator  low impedance is formed between a junction
termi- and driver 100b generates a pulse width modulated  nal 109 of a
resistor R734 and isolated or cold signal [err] that controls the duration,
in each hori-  ground conductor [err] The low impedance occurs zontal
interval H, in which regulator switch 102 Is  after, for example, a user
initiates a power-on com- conductive. Signal [err] is conductively isolated
from   30   mand via an infra-red communication link that hot ground
conductor [err] as a result of the isolation  causes a start-up interval to
occur, as described that is provided by a transformer T3 of regulator
later on. In the power-up mode that follows the switch 102. The duty cycle
of signal [err] varies In  start-up interval, the television receiver is
fully op- accordance with a difference between feedback     erative.
Conversely, after a power-off command is signal VIN, that is proportional
to voltage V+, and a   35  initiated by the user, transistor 108 becomes
non- reference voltage that may be produced in a con-  conductive and forms
a high impedance circuit at ventional manner, not shown in the FIGURES.
Sig-  terminal 109 that causes a standby mode to occur. nal [err] causes
regulated voltage B + to be at a    In the standby mode, the raster
scanning on a predetermined DC voltage level such as, illustra-  display
device of the television receiver is turned- tively, + 125 volts. Signal
[err] voltage B + and volt-  40  off. age V + are produced, illustratively,
when deflec-   A transistor Q705, operating as a constant cur- tion IC 100
operates in a power-up mode but not   rent source, has its collector
coupled to junction during a standby mode of operation.
terminal 109 between transistor 108 and resistor Signal [err] is formed at
a terminal 122 using an  R734. As a result of the operation of transistors
uncommitted or open collector transistor Q100 of  45  Q705 and 108, a
start-up, or on/off signal 110 is processor 100a. During the power-up mode,
a base  developed. Signal 110 is at a high level, or a drive to transistor
04 of horizontal driver 666, that  second state, when transistor 108 is
noncoductive, occurs during approximately one-half of each pe-  that
corresponds to operation in the standby off- riod H, is provided from run
voltage V+. Voltage  mode, and at a low level, or a first state, when it is
V+ is coupled through a diode D5 in series with a   50  conductive, that
corresponds with operation in the resistor 500 to the base electrode of
transistor Q4.  power-up on-mode. During the remainder of period H, signal
[err] of IC    Voltage [err] is regulated in deflection IC 100 by 100
causes the impedance at terminal 122 to be    a shunt regulator 131 that
may be required to 



low, which causes transistor Q4 to be nonconduc-  regulate voltage Vcc
during operation in the standby tive.
55  mode and in the power-up mode. Regulation of The collector of
transistor Q4 is coupled via a  voltage [err] during the standby mode may
be desir- series arrangement of a primary winding T2a of a  able for
protecting deflection IC 100 from an over horizontal driver transformer T2,
a resistor 502 and  voltage condition at terminal 120 that may occur 4    7
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voltage rating of    temperature compensating feedback network that
deflection IC 100. If permitted to occur, such over  controls voltage VBR.
Transistor 76 forms, with tran- voltage condition may damage deflection IC
100.    sistor 80, a feedback arrangement that causes a Also, regulation of
voltage [err] during the standby  collector current [err] of transistor 90b
to flow also mode may be desirable for supplying regulated   5   as a
collector current in transistor 80, by develop- voltage [err] to operate
circuitry in deflection IC 100  ing the corresponding base-emitter voltage
in tran- that is required to operate during the standby     sistor 80 and
across resistor R60. mode, such as, for example, transistor Q705. Shunt
An example of an arrangement that provides regulator 131 regulates voltage
[err] in accordance  temperature compensation similar to current control
with a reference voltage [err] that is generated   io  arrangement 300 is
described in detail in U. S. during both the power-up and standby modes.
Volt-  Patent No. 3,886,435, in the name of S. A. Steckler, age [err] is
generated in, for example, a bandgap   entitled,"VBE  VOLTAGE  SOURCE
TEMPERA- type voltage source 105 that is, therefore, required  TURE
COMPENSATION NETWORK". to operate during both the standby and the power-
Each of horizontal processor 100a and regula- up modes.
15  tor and driver 100b that produce signals [err] A circuit portion of
deflection IC 100 that does  respectively, is controlled by voltage VBR in
a con- not have to be energized during the standby mode   ventional manner,
not shown in the FIGURES. An may include a first plurality of transistors.
Such  example of a manner by which, during normal arrangement is depicted
by, for example, transis-  operation, a voltage such as voltage VBR that
con- tors 90a-90d and 90b' of the P-N-P type. Each of  20  trols
transistors such as transistors 90a-9Od may such transistors may be
arranged in a common       generate control signals such as, for example,
sig- base configuration to form, at the collector of each  nals [err] is
depicted in a data sheet for a corresponding transistor, a current source.
Each of  linear integrated circuit CA3210E and CA3223E of transistors
90a-9Od and 90b' has its base electrode  the RCA Corporation, published
May, 1982, and coupled to a common conductor that is referred to  25
entitled "TV HorizontalNertical Countdown Digital as PNP bus 11.
Sync System". The collector current in each of transistors 90a-  When the
collector currents in each of transis- 90d and 90b' is controlled by a
voltage VBR that is  tors 90a-9Od is zero, signal [err] for example, is in
coupled, via PNP bus 11, to the corresponding      an inactive state. The
result is that, during the base electrode of each of transistors 90a-9Od
and   3o  standby mode, a pass switch 102b of regulator 90b' and that is
generated by a temperature com-   switch 102 remains nonconductive.
Consequently, pensated current control arrangement 300. The      voltage B
+ is not generated and transistor 01 of emitter electrodes of the
above-mentioned transis-  output stage 99 remains unenergized. tors 90a-9Od
and 90b' are coupled through cor-         On/off signal 110 is coupled via
an arrange- responding resistors to supply voltage [err] that is,  35
ment, operating as a signal inverter, that includes as described before, a
fixed DC voltage. Transistor  transistors Q700, 0701 and Q703, to a
junction 90b' and a load 90b'a represent a plurality of     terminal 200a
of an on/off switching arrangement transistors, each having an emitter that
is coupled  200. During operation in the power-up mode, a to voltage [err]
a base that is coupled to voltage  second on/off control signal V200a that
is developed VBR and a collector that is coupled to a corre-  40  at
junction terminal 200a is at a high level as a sponding load.
result of signal 110 being at the low level; con- Current control
arrangement 300 includes tran-  versely, during operation in the standby
mode sig- sistors 90a, 90b, 73, 76, 77 and 80. The collector of  nal [err]
is at a low level. transistor 73 is grounded. The collector of transistor
On/off switching arrangement 200 includes a 90a is coupled to the base of
transistor 73 and, at a   46  zener diode 83 that has its cathode coupled
to terminal 300c, to the collectors of transistors 76  voltage [err] andits
anode coupled via a resistor and 77. The emitter of transistor 77 is
coupled to a  R202 to junction terminal 200a that is coupled to terminal
300a via a resistor R61. The emitter of   the bases of two switching
transistors 84 and 85. transistor 76 is coupled to the base of transistor
77,  Junction terminal 200a is coupled via a resistor 86 to the base of
transistor 80 and, via a resistor R60,  60  to ground. 



to terminal 300a. Transistor 80 is arranged in a       Switching transistor
84 is conductive only dur- common emitter configuration. The base of
transis-  ing the start-up interval, following a user initiated tor 76 is
coupled, at a terminal 300b, to the collec-  power-up command. Its emitter
is coupled to a tors of both transistor 80 and 90b. The emitter of
conductor 10 at a junction between the base of a transistor 80 is coupled
to terminal 300a. Such   55  transistor 82 and the emitter of a transistor
81. arrangement causes the voltage drop across resis-  Conductor 10 is
coupled to a load 778 that pro- tor R60 to be equal to the base-emitter
voltage of  vides a path for emitter current in transistor 84 transistor
80. Transistors 76, 77 and 80 form a    when transistor 84 is conductive.
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10 transistor 84 is coupled back to both collectors of  and 84 to become
conductive. transistors 76 and 77 of current control arrange-      During
the start-up interval that occurs imme- ment 300 at terminal 300c.
diately after signal [err] causes transistors 84 and The collector of
transistor 85, operating as a  85 to turn on, transistor 84 draws current
from the witch, is coupled to the bases of transistors 87   5   base of
transistor 73, which begins to conduct and 90 and to voltage [err] via a
resistor 88 to turn-  simultaneously with transistor 84. The conduction on
transistors 87 and 90 when transistor 85 is     of transistor 73 causes
transistors 90a-90d to con- nonconductive. The collector of transistor 87
is   duct the corresponding collector currents. Transis- coupled back at
terminal 300b to the base of       tor 87, being turned off, allows
transistor 90b to transistor 76, to the collector of transistor 80 and to
io  turn on the feedback network comprising transis- the collector of
transistor 90b.                   tors 76, 77 and 80. Conduction of
transistor 90c During the standby mode, control signal [err]   turns on
transistors 81 and 82 that causes voltage is at the low level as a result
of signal 110 being at  [err] at the emitter of transistor 84 to increase.
The the high level. Transistor 87 is in saturation. Con-  increase in
voltage VBR1 causes transistor 84 to sequently, a collector current i90b of
transistor 90b   i6  become nonconductive. Base current for transistor that
flows into terminal 300b is shunted away from  73 base current is now
supplied by conduction of transistor 80 by transistor 87 that is
conductive.  transistors 76 and 77. In this way, control current Therefore,
the collector current in each of transis-  arrangement 300 enables the
emitter currents in tors 76, 77 and 80 is zero. It follows that when   each
of transistors 90a-90d to flow; thereby, deflec- on/off control signal 110
is at the high level, as a   20  tion IC 100 becomes operational. When the
collec- result of the user initiated power-off command, no  tor current in
transistor 90d flows, voltage [err] is base current flows in transistor 73
of arrangement  generated. 300. The emitter current in transistor 73 is,
there-  In carrying out a feature of the invention, volt- fore, also zero.
Thus, in the standby mode, the    age [err] is coupled via a terminal 777c
to an IC 777 base current and, hence, the emitter current, in  25  that
includes, for example, horizontal oscillator each of transistors 90a-90d,
is also zero. The result  ma. Voltage [err] is supplied from the emitter of
is that control signal [err] remains at an inactive state  transistor Q3
having an output impedance that is that prevents conduction of switch 102b
so as to   smaller than, for example, an input impedance prevent the
generation of voltage B + .            formed at supply terminal 777c of IC
777. There- Bandgap voltage source 105 produces a sec-  30  fore,
advantageously, a variation of the input cur- ond temperature compensated
voltage [err] that is   rent at terminal 777c does not significantly affect
coupled to the base electrode of a transistor Q2   the level of voltage
[err] Voltage [err] is coupled to having a grounded collector. The emitter
of transis-  stages of IC 777 to provide the energizing voltage tor Q2 is
coupled to the collector of transistor 90d  that is regulated and
temperature compensated. and to the base of an emitter follower transistor
Q3.  35  When transistor 90d is conductive, a supply current When
transistor 90d conducts in response to signal  [err] is supplied from
capacitor 66 to IC 777. 110 being at the low level, the collector current
of  In carrying out an aspect of the invention, dur- transistor 90d
supplies a base current to transistor  ing operation in, for example, the
standby mode, Q3 that produces, at the emitter of transistor Q3, a  when
transistor 90d is nonconductive, no base voltage [err]
4o  drive current is supplied to transistor Q3. There- In accordance with
an aspect of the invention,  fore, IC 777, advantageously, does not load
capaci- voltage [err] that is controlled by arrangement 300 is  tor 66
during the standby mode. temperature compensated and regulated by volt-
When voltage [err] is generated, oscillator ma age [err] during the
power-up mode.                 generates a signal at, for example, a
frequency of When the user initiates the power-up mode,  45  [err] is
divided in a frequency divider 777b MOS transistor 108, that is coupled to
remote      that is included intemally in IC 777 so as to pro- receiver
111, becomes conductive. When transistor  duce a signal SH at the frequency
fH. Signal SH is 



Q703 is nonconductive, due to signal 110 being at  required by IC 100 for
generating signals [err] and the low level, conductive zener diode 83
generates  [err] Signal [err] enables the switching operation of signal
[err] Zener diode 83 is conductive as long   5o  transistor 01 that is
required for generating voltage as voltage [err] exceeds a first
predetermined mini-  V+. mum, or threshold, first level that is
sufficiently    Voltage [err] is coupled to the base of transistor high to
enable the start-up operation. Zener diode  Q4 via a diode D6 and a pull-up
resistor 501 to 83 prevents the initiation of the start-up operation if
provide the base drive to transistor 04 during that capacitor 66 is not
charged above the first level. As   5s  portion of period H when transistor
Q100 is non- a result of the conduction of zener diode 83, on/off
conductive. control signal [err] at terminal 200a is pulled up to  In
carrying out yet another aspect of the inven- a sufficiently high level
that causes transistors 85  tion, as long as voltage [err] is zero, for
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during standby, the base drive to transistor 04 is  volts, which still is
sufficient to supply enough zero, that causes its collector current to be
zero.  current through resistors 91 and 92 of FIGURE 1 to The collector of
transistor 04 is coupled to rectifier  maintain conduction of transistor
85. Below the arrangement 106 during the standby mode. Con-      lower
holding level VL2 that occurs at time [err] of sequently, loading of
standby transformer TO that   5   FIGURE 2b, transistor 85 of FIGURE 1B
turns off. is coupled via arrangement 106 to provide the      When
transistor 85 turns off, however, transistors collector current of
transistor 04 is, advantageous-  87 and 90 will again saturate, turning off
transistor ly, prevented, during, for example, the standby    76, which
will cause the emitter currents in transis- mode.
tors 90a-90d to become zero. With voltage [err] at Reducing the level of a
current that is supplied   io  zero, the base voltage of transistor 03 goes
to from standby transformer TO during the standby     zero, which causes
voltage [err] of FIGURE 2c to mode and the start-up interval is desirable
in order  become zero, that causes the start-up operation to to relax the
specifications of transformer TO so as  be prematurely terminated. to
reduce its cost. Such cost is related to the        In accordance with a
further aspect of the current requirement from transformer TO.       is
invention, voltage [err] that is zero during, for exam- During the start-up
interval, as long as output  ple, shutdown interval [err], causes a base
current stage 99 is inoperative, standby voltage [err] is   [err] of FIGURE
1A, advantageously, to be zero coupled through a diode D9, resistor 502 and
wind-  since transistor Q100 having an uncommitted col- ing T2a to provide
the supply voltage to the collec-  lector is incapable of providing base
current to tor of transistor Q4.                         20  transistor 04;
hence, collector current [err] of FIG- FIGURES  2a-2d  illustrate,
schematically,     URE 2d in transistor Q4 of FIGURE 1 and supply waveforms
useful for explaining the operation of   current i777 that flows in IC 777
are, each, advanta- deflection IC 100 of FIGURE 1, during the start-up
geously, zero. A pair of transistors Q99a and Q99b interval. Similar
numbers and symbols in FIGURES   having base electrodes that are controlled
by a 1 and 2a-2d depict similar items or functions.  25  signal of
switching arrangement 200 that is devel- In FIGURES 2a-2d, during portion
[err] of the   oped at the collector of transistor 85, clamp voltage
start-up interval that immediately follows the user  [err] to zero voltage
during the standby mode and initiated power-up command, IC 100 of FIGURE 1
during, for example, shutdown interval t -t2 of FIG- is powered primarily
from  the charge already      URE 2b. stored in capacitor 66. Because of
the loading   30    During interval t -t2, capacitor 66 of FIGURE 1 caused
by, for example, the supply currents in     is recharged. Thus, loading of
capacitor 66 and deflection IC 100 and IC 777 and the base current  loading
of transformer TO are, advantageously, re- in transistor Q4 that flows
through diode D6, ca-  duced during interval [err] Afterwards, the pre-
pacitor 66 may gradually discharge prior to voltage  viously described
process, forming a hysteresis- V+ attaining its normal operational level.
The result  35  like arrangement that occurs due to the current in is that
voltage [err] of FIGURE 2b may be reduced,    resistors 91 and 92, will be
repeated. Capacitor 66 at, for example, time [err] to a level so low that
may, advantageously, be recharged as many times voltage [err] becomes
insufficient to sustain opera-  as are necessary until power-up mode
operation is tion in the power-up mode.                         obtained,
in which rectifier arrangements 104 and The discharge of capacitor 66 of
FIGURE 1   40  107 supply the corresponding run mode voltages. may occur
since, for example, IC 100 may draw      Thus, during such shut-down
portions of the start- more current, during the start-up interval, than can
up interval, such as, for example, during interval [err] - be provided by
standby voltage [err] via resistor R1,  t2 of FIGURE 2b, the corresponding
supply current that has a relatively large value. Resistor R1 is  in each
of deflection IC 100 of FIGURE 1, IC 777 



designed to be a large resistor, advantageously,  45  that includes
oscillator ma, and horizontal driver for, reducing loading of transformer
TO. Should    666 is, advantageously, reduced. capacitor 66 be discharged,
as described before,       Shut-down continues until capacitor 66 rechar-
zener diode 83 will turn off when the voltage on   ges to the first
predetermined voltage level VL1 at capacitor 66 falls below the breakdown
zener volt-  time t2 of FIGURE 2b. During an interval [err] that age of
diode 83. Transistor 85 remains, however,  so  follows, a second start-up
attempt occurs that is conductive, however, due to a supply of current
similar to that occurring during interval to-ti. In the through resistors
91 and 92. Deflection IC 100 will  example shown, at time [err] voltage V+
of FIGURE continue to operate to generate signals H. and [err]  1 becomes
sufficiently large so as to begin charg- and voltage V. until, for example,
time [err] of FIG-  ing capacitor 66 via resistor 67 and diode D2. URE 2b
when voltage [err] of FIGURE 1 in capacitor  55   During interval [err] of
FIGURE 2b, capacitor 66 of 66 falls below a second predetermined level VL2
of  FIGURE 1 is charged to a maximum level, that is FIGURE 2b. The second
predetermined level VL2      controlled by shunt regulator 131, that occurs
at is a minimum lower holding level of, for example, 4  time [err] of
FIGURE 2b. Thereafter, start-up opera- 7    13                 EP 0 289 235
B1                      14 tion ceases and normal operation in the power-up
during operation in each of said power-up mode begins.
mode and said start-up interval; It should be understood that for a given
am-              means (Q3) responsive to said on/off con- plitude of
voltage [err] of FIGURE 1 that is suffi-        trol signal (110) and
coupled, during said start- ciently high, a successful start-up attempt
that is   5   up interval but not in said standby mode, to not prematurely
terminated, may occur prior to, for       said first supply voltage [err]
for generating at example, time [err] of FIGURE 2b.
a second terminal (emitter) a second supply Collector current [err] of
FIGURE 2d in transistor      voltage (Vs); Q4 of FIGURE 1 becomes
increasingly larger dur-              a second switching transistor (Q4)
having a ing the corresponding portion of each of succes-   10     main
current conducting electrode that is coup- sively occurring periods H that
occur during inter-      led to said first supply voltage (VsB) during val
[err] of FIGURE 2d. During the power-up mode,         both said start-up
interval and said standby the supply voltage that is coupled to resistor
502 of     mode and having a control electrode that is FIGURE 1 via diode
D8 is larger than the cor-             coupled to said second supply
voltage (Vs), responding voltage that coupled via diode D9 dur-  15    said
control electrode of said second switching ing the standby mode and during
the start-up inter-      transistor (Q4) being responsive to the switch-
val. Therefore, during, for example, intervals [err]     ing of the main
current conducting electrode of and [err] of FIGURE 2d, collector current
[err] is,         said first switching transistor (Q100) for caus-
advantageously, smaller than during the power-up          ing said second
switching transistor (04) to be mode. Thereby, the current requirement from
stan-   20    conductive during said start-up interval; and dby transformer
TO of FIGURE 1 is reduced. As                an output stage (Q1) of said
power supply indicated before, horizontal rate collector current iQ4
coupled to said main current conducting elec- of FIGURE 2d in transistor Q4
of FIGURE 1 is,             trode of said second switching transistor (Q4)
advantageously, zero in the standby mode and              for generating
during said power-up mode a during, for example, shut-down interval t -t2
of FIG-   25  third supply voltage (V+) that is coupled to URE 2d.
said main current conducting electrode of said second switching transistor
(04). Claims 2. An apparatus according to Claim 1 character- 1. A
television apparatus power supply compris-   30     ized by, a capacitor
(66) that is coupled to said ing:
first terminal ( +20V) during said standby a source [err] of an input
supply voltage;        mode through a resistor (R1) to develop a a
transformer (TO) having a first winding         fourth supply voltage [err]
in said capacitor (primary) that is coupled to said input supply
(66) that is coupled to said means for generat- voltage;
35       ing a signal at a first frequency to energize means (106) coupled
to a second winding           said means during said start-up interval,
said (secondary) of said transformer (TO) for gen-         means forming a
load that discharges said erating a first supply voltage (VsB) at a first
capacitor (66) during a portion of said start-up terminal (+20V) during
operation in a standby         interval, and means (200) responsive to said
mode and during operation in a start-up inter-  40   fourth supply voltage
[err] for generating a val;
second control signal (to bases of Q99a and 



a source (111) of an on/off control signal        Q99b) during said
start-up interval if said fourth (110) that is selectively indicative when
opera-      supply voltage [err] decreases below a pre- tion in said
standby mode is required and             determined level, said second
control signal when operation in a power-up mode is re-   45         being
coupled to said second supply voltage quired;
(V) generating means (Q3) for preventing, in means (777) responsive to said
on/off con-        accordance with said second control signal, trol signal
(110) for generating a signal (SH) at     said second supply voltage [err]
from being a first frequency, said means being energized         generated
so as to enable said capacitor (66) during said start-up interval from a
voltage (Vs)  5o  to recharge. that is derived from said first supply
voltage [err] characterized by                           3. An apparatus
according to Claim 1 character- a first switching transistor (Q100) respon-
ized in that said output stage (01) comprises a sive to said signal (SH) at
said first frequency      deflection circuit output stage. and to said
on/off control signal (110) and   55 having a main current conducting
electrode        4. An apparatus according to Claim 1 character- that is
periodically switched at a rate that is      ized in that said second
winding (secondary) of determined by said first frequency signal (SH)
said transformer (TO) is conductively isolated 8    13                 EP 0
289 235 B1                     14 tion ceases and normal operation in the
power-up         during operation in each of said power-up mode begins.
mode and said start-up interval; It should be understood that for a given
am-             means (03) responsive to said on/off con- plitude of
voltage VAC of FIGURE 1 that is suffi-        trol signal (110) and
coupled, during said start- ciently high, a successful start-up attempt
that is   5  up interval but not in said standby mode, to not prematurely
terminated, may occur prior to, for      said first supply voltage [err]
for generating at example, time [err] of FIGURE 2b.
a second terminal (emitter) a second supply Collector current iQ4 of FIGURE
2d in transistor     voltage (Vs); Q4 of FIGURE 1 becomes increasingly
larger dur-             a second switching transistor (04) having a ing the
corresponding portion of each of succes-   10    main current conducting
electrode that is coup- sively occurring periods H that occur during inter-
led to said first supply voltage (VsB) during val [err] of FIGURE 2d.
During the power-up mode,         both said start-up interval and said
standby the supply voltage that is coupled to resistor 502 of    mode and
having a control electrode that is FIGURE 1 via diode D8 is larger than the
cor-            coupled to said second supply voltage (Vs), responding
voltage that coupled via diode D9 dur-  15    said control electrode of
said second switching ing the standby mode and during the start-up inter-
transistor (04) being responsive to the switch- val. Therefore, during, for
example, intervals [err]     ing of the main current conducting electrode
of and [err] of FIGURE 2d, collector current [err] is,        said first
switching transistor (Q100) for caus- advantageously, smaller than during
the power-up         ing said second switching transistor (Q4) to be mode.
Thereby, the current requirement from stan-   20   conductive during said
start-up interval; and dby transformer TO of FIGURE 1 is reduced. As
an output stage (Q1) of said power supply indicated before, horizontal rate
collector current [err]  coupled to said main current conducting elec- of
FIGURE 2d in transistor 04 of FIGURE 1 is,            trode of said second
switching transistor (Q4) advantageously, zero in the standby mode and
for generating during said power-up mode a during, for example, shut-down
interval [err] of FIG-   25  third supply voltage (V+) that is coupled to
URE 2d.                                                  said main current
conducting electrode of said second switching transistor (Q4). Claims 2. An
apparatus according to Claim 1 character- 1. A television apparatus power
supply compris-  30      ized by, a capacitor (66) that is coupled to said
ing:                                                 first terminal (+ 20V)
during said standby a source [err] of an input supply voltage;        mode
through a resistor (R1) to develop a a transformer (TO) having a first
winding         fourth supply voltage [err] in said capacitor (primary)
that is coupled to said input supply       (66) that is coupled to said
means for generat- voltage;                                    35       ing
a signal at a first frequency to energize means (106) coupled to a second
winding           said means during said start-up interval, said
(secondary) of said transformer (TO) for gen-        means forming a load
that discharges said orating a first supply voltage [err] at a first
capacitor (66) during a portion of said start-up 



terminal (+20V) during operation in a standby        interval, and means
(200) responsive to said mode and during operation in a start-up inter-  40
fourth supply voltage [err] for generating a val;
second control signal (to bases of Q99a and a source (111) of an on/off
control signal        Q99b) during said start-up interval if said fourth
(110) that is selectively indicative when opera-     supply voltage [err]
decreases below a pre- tion in said standby mode is required and
determined level, said second control signal when operation in a power-up
mode is re-   45        being coupled to said second supply voltage quired;
[err] generating means (Q3) for preventing, in means (777) responsive to
said on/off con-        accordance with said second control signal, trol
signal (110) for generating a signal (SH) at    said second supply voltage
[err] from being a first frequency, said means being energized
generated so as to enable said capacitor (66) during said start-up interval
from a voltage (Vs)  6o  to recharge. that is derived from said first
supply voltage (VsB); characterized by                          3. An
apparatus according to Claim 1 character- a first switching transistor
(0100) respon-      ized in that said output stage (01) comprises a sive to
said signal (SH) at said first frequency     deflection circuit output
stage. and to said on/off control signal (110) and   55 having a main
current conducting electrode       4. An apparatus according to Claim 1
character- that is periodically switched at a rate that is      ized in
that said second winding (secondary) of determined by said first frequency
signal (SH)       said transformer (TO) is conductively isolated 8    15
EP 0 289 235 B1                     16 by said transformer from said input
supply               triebs in einem Standby-Modus und wah- voltage [err]
and wherein said transformer               rend des Betriebes in einem
Anlaufinter- (TO) conductively isolates said second switch-           vall
(Start-up-Interval); ing transistor (Q4) from said input supply volt-
- einer Quelle (111) eines Ein-/Aus-Steuer- age (VA) during said start-up
interval.     5             signals (110). das selektiv kennzeichnet, wenn
(der) Betrieb in dem Standby-Mo- 5. An apparatus according to Claim 1
character-              dus erforderlich ist und wenn (ein) Be- ized by a
pull-up resistor (501) that couples            trieb in einem
Leistungsmodus (power-up said second supply voltage (Vs) to said main
mode) erforderlich ist bzw. gewlnscht current conducting  electrode of said
first  10          wird; switching transistor (0100) such that during at
- Mitteln (777), die auf das Ein-/Aus-Steu- least a portion of said
start-up interval when           ersignal (110) ansprechen, zum  Erzeu-
said second supply voltage (Vs) is generated,             gen sines Signals
(SH) mit einer ersten a current that flows in a base electrode of said
Frequenz, wobei die Mittel wahrend des second switching transistor (04) is
supplied   is         Start-up-Intervalls von einer - aus der er- entirely
from a current that flows in said pull-up        sten Versorgungsspannung
(VSB) abgelei- resistor (501).
teten - Spannung (Vs) versorgt werden; gekennzelchnet durch 6. An apparatus
according to Claim 1 character-            - einen ersten Schalttransistor
(0100), der ized in that second switching transistor (Q4) is  20     auf
das Signal (SH) mit der ersten Fre- nonconductive during said standby mode,
so                quenz und auf das Ein-/Aus-Steuersignal as to reduce the
current that flows in said              (110) anspricht, und eine
Haupt-Stromlei- second winding (secondary of TO) relative to
tungs-Elektrode enthalt, die periodisch that flowing therein during said
start-up inter-          mit einer Frequenz geschaltet wird, die val.
25            von dem  ersten  Frequenzsignal (SH) wihrend des Betriebs in
dem Power-up- 7. An apparatus according to Claim 1 character-
Modus und dem  Start-up-intervall be- ized in that a signal (Hr) at a rate
that is related      stimmt wird; to said first frequency (SH) and at a
level that       - ein Mittel (03), das auf das Ein-/Aus- is determined by
said second supply voltage   30          Steuersignal (110) anspricht und
wah- (Vs) is developed at said control electrode of            rend des
Start-up-intervalls, aber nicht in said second switching transistor (04)
during              dem Standby-Modus, mit der ersten Ver- said start-up
interval, but not during said stan-         sorgungsspannung (VsB) zur
Erzeugung dby mode.                                                 einer
zweiten Versorgungsspannung Vs) 35           an einem zweiten Anschlul3
(Emitter) ge- 



&  An apparatus according to Claim 1 character-              koppelt ist;
ized in that second winding (secondary) of said        - einen zweiten
Schaittransistor (Q4) mit transformer (TO) is conductively isolated by
einer Haupt-StromfUhrungs-Elektrode, die said transformer from said input
supply voltage           an die erste Versorgungsspannung (VSB) [err] and
wherein said transformer conduc-   4o         wahrend sowohl dem
Start-up-Intervall tively isolated said second switching transform-
als auch dem Standby-Modus gekoppelt er (Q4) from said input supply voltage
[err]              ist, und mit einer Steuerelektrode, die an during said
start-up interval.                            die zweite
versorgungsspannung (Vs) ge- koppelt ist, wobei die Steuerelektrode
Patentanspriche                                45            des zweiten
Schalttransistors (04) auf das Schalten der Haupt-StromfUhrungs- 1.
Fernsehgerait-Netzteil mit:                               Elektrode des
ersten Schalttransistors - einer Quelle (VAc) einer Eingangs-Versor-
(Q100) anspricht, um den zweiten Schalt- gungsspannung;
transistor (Q4) wahrend des Start-up-In- - einem Transformator (TO) mit
einer er-  so           tervalls leitffhig zu machen; sten Wicklung
(primar), die an die Ein-           - eine Ausgangsstufe (01) des
Netzteiles, gangs-Versorgungsspannung  gekoppelt                 die mit
der Haupt-Stromfahrungs-Elek- ist;
trode des zweiten Schalttransistors (Q4) - Mittel (106), das an eine zweite
Wicklung            zur Erzeugung einer dritten versorgungs- (sekundlir)
des Transformators (TO) ge-   55        spannung (V+) wlhrend des Power-up-
koppelt ist, zum Erzeugen einer ersten               Modus gekoppelt ist,
die an die Haupt- Versorgungsspannung (VSB) an einem er-
StromfUhrungs-Elektrode  des  zweiten sten Anschluf (+20V) wahrend des Be-
Schalttransistors (04) gekoppelt ist. 9    17                EP 0 289'235
B1                    18      IIilliji  1111 2. Gerat nach Anspruch  1,
gekennzelchnet              (Strom) zu verringern, der wahrend des Start-
durch einen Kondensator (66), der wahrend          up-Intervalls in ihr
flieBt. des Standby-Modus Ober einen Widerstand (R1) an den ersten AnschluB
(+20V) gekoppelt    7. Gerat nach Anspruch 1, dadurch gekenn- ist, um eine
vierte Versorgungsspannung (Voc)   5  zelchnet, daB ein Signal (H) mit
einer Fre- am  Kondensator (66) zu bilden, der an die         quenz, die
auf die erste Frequenz (SH) bezo- Mittel zur Erzeugung eines Signals mit
einer       gen ist, und mit einem  Pegel, der von der ersten Frequenz
gekoppelt ist, um die Mittel       zweiten versorgungsspannung (Vs)
bestimmt wahrend des Start-up-Intervalls zu versorgen,      wird, an der
Steuerelektrode des zweiten wobei die Mittel eine Last bilden, die den Kon-
lo  Schalttransistors (04) wahrend des Start-up- densator (66) wahrend
eines Teils/Abschnitts       Intervalls, aber nicht wahrend des Standby-
des Start-up-Intervalls entladen, und Mittel       Modus, gebildet wird.
(200), die auf die vierte versorgungsspannung (Voc) zur Erzeugung eines
zweiten Steuersi-     8. Gerat nach Anspruch 1, dadurch gekenn- gnales (an
die Basen von Q99a und Q99b)  15        zelchnet, daB (die) zweite Wicklung
(sekun- wahrend des Start-up-Intervalls ansprechen,        dar) des
Transformators (TO) Uber den Trans- wenn die vierte Versorgungsspannung
(Vcc)          formator galvanisch von der Eingangs-Versor- unter einen
vorbestimmten Pegel sinkt, wobei       gungsspannung (VAc) getrennt ist,
und der das zweite Steuersignal an die Erzeugungsmit-      Transformator
den zweiten Schaltwandler (Q4) tel (03) der zweiten Versorgungsspannung ge-
20   galvanisch von der Eingangs-Versorgungs- koppelt werden, um in
Obereinstimmung mit          spannung (VAc) wahrend des Start-up-Intervalls
dem zweiten Steuersignal zu verhindern, daB        isoliert. die zweite
Versorgungsspannung (Vs) erzeugt wird, so daB der Kondensator (66) wieder
auf-   Revendlcatlons geladen werden kann.                       25 1.
Alimentation electrique d'un appareil de televi- 3  Gerat nach Anspruch 1,
dadurch gekenn-              sion comprenant: zelchnet, daB die
Ausgangsstufe (01) eine              une source (VAC) de tension
d'alimentation Ablenkschaltungs-Ausgangsstufe enthalt.            d'entrde;
30          un transformateur (TO) comportant un pre- 4. Gerat nach
Anspruch 1, dadurch gekenn-              mier enroulement (primaire) qui
est couple a zelchnet, daB die zweite Wicklung (sekundar)       ladite
tension d'alimentation d'entree; 



des Transformators (TO) durch den Transfor-            un moyen (106)
coupld a un second en- mator galvanisch von der Eingangsversor-
roulement (secondaire) dudit transformateur gungsspannung (VA) isoliert
ist, und wobei  35     (TO) pour produire une premiere tension d'ali- der
Transformator (TO) den zweiten Schalttran-     mentation (Vss) a une
premibre bome (+20V) sistor (04) galvanisch von der Eingangs-Ver-
pendant un fonctionnement en mode d'attente sorgungsspannung (VAC) wahrend
des Start-          et pendant un fonctionnement dans un interval-
up-Intervalls isoliert.                            le d'allumage; 40
une source (111) d'un signal de comman- 5. Gerat nach Anspruch  1,
gekennzelchnet              de marche/arr~t (110) qui est selectivement
durch einen Pull-up-Widerstand (Anlauf-Wi-         indicateur lorsque le
fonctionnment dans ledit derstand; 501), der die zweite versorgungs-
mode d'attente est requis et lorsque le fonc- spannung (Vs) mit der
Haupt-StromfUhrungs-         tionnement dans un mode sous tension est
Elektrode des ersten Schalttransistors (0100)  45  requis; so koppelt, daB
wahrend zumindest eines                un moyen (777) sensible audit signal
de Teils/Abschnitts des Start-up-Intervalls, wenn     commande marche/arrdt
(110) pour gdnerer un die zweite versorgungsspannung (Vs) erzeugt
signal (SH) & une premibre fr6quence, ledit wird, ein - in eine
Basiselektrode des zweiten     moyen 6tant active pendant ledit intervalle
d'al- Schalttransistors (Q4) flieBender - Strom voll-  5o  lumage a partir
d'une tension (Vs) qui est standig aus einem Strom gespeist wird, der in
derivee de ladite premiere tension d'alimenta- dem Pull-up-Widerstand (501)
flieBt.               tion (VSB); caracterisd par 6. Gerat nach Anspruch 1,
dadurch gekenn-                 un premier transistor de commutation
zeichnet, daB der zweite Schalttransistor (04)  5s  (Q100) sensible audit
signal (SH) a ladite pre- wahrend des Standby-Modus nicht-leitend ist,
miore fr6quence et audit signal de commande um den Strom, der in der
zweiten Wicklung          de marche/arr8t (110) et comportant une 6lec-
(Sekundar(seite) von TO) flieBt, relativ zu dem    trode conductrice du
courant principal qui est 10    19                EP 0 289 235B1
20    11c11111iIIEti 11111I01 11i111 periodiquement commute a une cadence
qui           ledit second signal do commande, ladite se- est determin6e
par ledit premier signal de fre-    conde tension d'alimentation (Vj) de se
produi- quence (SH) pendant un fonctionnement dans         re de fagon a
permettre audit condensateur chacun dudit mode sous tension et dudit inter-
(66) de se recharger. valle d'allumage;                          5 un moyen
(Q3) sensible audit signal de      3  Dispositif selon la revendication 1
caracterise commande de marche/arr~t (110) et couple,          en ce quo
ledit etage de sortie (01) comprend pendant ledit intervalle d'allumage
mais pas       un etage de sortie du circuit de d6viation. dans ledit mode
d'attente, & ladite premibre tension d'alimentation (VsB) pour generer a
lo  4. Dispositif solon la revendication 1 caracterise une seconde borne
(emetteur) une seconde           en co quo ledit second enroulement
(secondal- tension d'alimentation (Vs);                       re) dudit
transformateur (TO) est isol6 conduc- un second transistor de commutation
(04)       tivement par ledit transformateur de ladite ten- comportant une
electrode conductrice du cou-       sion d'alimentation d'entree (VAC) et
dans le- rant principal qui est couplee a ladite premiere  15  quel ledit
transformateur (TO) isole conductive- tension d'alimentation (VsB) pendant
A la fois     ment ledit second transistor de commutation ledit intervalle
d'allumage et ledit mode d'at-    (Q4) de ladite tension d'alimentation
d'entr~e tente et comportant une electrode de comman-       (VAc) pendant
ledit intervalle d'allumage. de qui est couplee I ladite seconde tension
d'alimentation (Vs), ladite electrode de coin-  20  5. Dispositif salon la
revendication 1 caractdrise mande dudit second transistor de commutation
par une rdsistance de charge (501) qui couple (Q4) etant sensible & la
commutation de l'eloc-    ladite seconde tension d'alimentation (Vj) a
trode conductrice du courant principal dudit       ladite electrode
conductrice de courant princi- premier transistor de commutation (Q100)
pour      pal dudit premier transistor de commutation entrainer ledit
second transistor de commuta-  25  (0100) de telle sorte quo , pendant au
moins tion (Q4) a etre conducteur pendant ledit inter-   une partie dudit
intervalle d'allumage lorsque valle d'allumage ; et
ladite seconde tension d'alimentation (Vj) est un 6tage de sortie (Q1) de
ladite alimenta-     produite, un courant qui circule dans une elec- tion
6lectrique couple a  ladite electrode         trode de base dudit second
transistor de corn- 



conductrice de courant principal dudit second   30  mutation (04) est
fourni entibrement a partir transistor de commutation (04) pour g6nerer
d'un courant qui circule dans ladite resistance pendant ledit mode sous
tension une troisibme      de charge (501). tension d'alimentation (V +)
qui est couplee I ladite electrode conductrice de courant princi-  6.
Dispositif solon la revendication 1 caracterise pal dudit second transistor
de commutation   35    en ce quo le second transitor de commutation (04).
(04) est non conducteur pendant ledit mode d'attente, de fagon a reduire le
courant qui 2. Dispositif salon la revendication 1 caract~ris4     circule
dans ledit second enroulement (secon- par, un condensateur (66) qui est
couple a         daire de TO) relativement & celui y circulant ladite
premiere borne (+20V) pendant ledit  40     pendant ledit intervalle
d'allumage. mode d'attente a travers une resistance (R1) pour developper
une quatrieme tension d'ali-    7. Dispositif solon la revendication 1
caracterise mentation (Vcc) dans ledit condensateur (66),      on ce quo le
signal (Hr) & une cadence qui est qui est couplee audit moyen pour generer
un        reliee a ladite premibro frequence (SH) et a un signal & une
premibre frdquence pour activer  45   niveau qui est d6termine par ladite
seconde ledit moyen pendant ledit intervalle d'allumage,   tension
d'alimentation (V) est developpe a la- ledit moyen formant une charge qui
decharge        dite electrode de commande dudit second ledit condensateur
(66) pendant une partie du-     transistor de commutation (04) pendant
ledit dit intervalle d'allumage et un moyen (200)        intervalle
d'allumage mais pas pendant ledit sensible a ladite quatrieme tension
d'alimenta-  so  mode d'attente. tion (Vcc) pour produire un second signal
de commande (aux bases de O99a et Q99b) pen-       8. Dispositif solon la
revendication 1 caracteris6 dant ledit intervalle d'allumage si ladite
quatrib-  en ce quo le second enroulement (secondaire) me tension
d'alimentation (Vcc) ddcrolt au-des-    dudit transformateur (TO) est
conductivement sous d'un niveau preddtermin4, ledit second   55   isole par
ledit transformateur de ladite tension signal de commando etant coupl6
audit moyen        d'alimentation d'entree (VAC) et dans loquel (03)
produisant la seconde tension d'alimenta-     ledit transformateur isole
conductivement ledit tion (Vj) pour empcher, en conformite avec
second transistor de commutation (04) de ladi-    21                  EP 0
289 235 B1                       22                11111 to tension
d'alimentation (VAc) pendant ledit intervalle d'allumage. 5 10 16 20 25 30
35 /u                                                  40 45 50 55 12    


