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tage B+ is sensed by sensing a voltage developed at a separate winding of
the flyback transformer. Disad- The invention relates to switched-mode
power    vantageously, such sensed voltage may not track va- suppiles.
riation of voltage B+ sufficiently. In order to provide Some television
receivers have signal terminals   5   better regulating of voltage B+, it
may be desirable to for receiving, forexample, external video inputsignals
sense voltage B+ directly ataterminal where it is pro- such as R, G and B
input signals, that are to be de-  duced. veloped relative to the common
conductor of the re-   In a SMPS embodying an aspect of the Invention,
ceiver. Such signal terminals and the receiver com-  a feedback timing
control signal is produced in accor- mon conductor may be coupled to
corresponding sig-  10  dance with the level of voltage B+, that are both
ref- nal terminals and common conductors of external de-  erenced to the
cold ground conductor. The timing con- vices, such as, for example, a VCR
or a teletext de-  trol signal is applied to the chopper transistor switch
coder.                                             that is conductively
coupled to the hot ground conduc- To simplify the coupling of signals
between the  tor to effectuate pulse width modulation of the con- external
devices and the television receiver, the com-   15  duction duty cycle of
the chopper transistor switch. mon conductors of the receiverand of the
external de-  It is an object of the invention to modify the circuit vices
are connected together so that all are at the  of a switch mode power
supply in such a way that a same potential. The signal lines of each
external de-  timing control signal derived at the secondary side of vice
are coupled to the corresponding signal termi-  the transformer can be
transferred to the switching nals of the receiver. In such an arrangement,
the com-  20  transistor on the primary side without using an addi- mon
conductor of each device, such as of the televi-  tional isolating
transformer for transferring said tim- sion receiver, may be held
"floating", or conductively  ing control signal. According to another
object of the isolated, relative to the corresponding AC mains sup-
invention a simple and effective arrangement is pro- ply source that
energizes the device. When the com-  vided for switching the switch mode
power supply be- mon conductor is held floating, a user touching a ter-  25
tween normal operation and stand-by operation. minal that is at the
potential of the common conductor  The object of the invention is solved by
the inven- will not suffer an electrical shock.               tion as
described in claim 1. Advantageous embodi- Therefore, it may be desirable
to isolate the com-  ments of the invention are described in the subclaims.
mon conductor, or ground, of, for example, the televi-  Said further object
of the invention concerning sion receiver from the potentials of the
terminals of  30   switching between normal and stand-by operation is the
AC mains supply source that provide power to the  solved by the features of
claim 8. television receiver. Such isolation is typically ach-  A switch
mode power supply embodying another ieved by a transformer. The isolated
common conduc-  aspect of the invention includes a source of an input tor
is sometimes referred to as "cold" ground conduc-  supply voltage and a
transformer having first and sec- tor.
35  ond windings. A controllable switch has a main cur- In a typical
switched mode power supply (SMPS)   rent conducting terminal that is
coupled to the first of a television receiver, for example, the AC mains
winding and to the source of the input supply voltage. supply voltage is
coupled directly to a bridge rectifier  The controllable switch is switched
by a periodic first for producing an unregulated direct current (DC) input
control signal for generating a first switching current supply voltage that
is, for example, referenced to a   40  in the first winding that stores
magnetic energy in the common conductor, referred to as "hot" ground, and
transformer. The first switching current is used for that is conductively
isolated from the cold ground con-  producing an output supply voltage that
is coupled to ductor. A pulse width modulator controls the duty cy-  a
load. A current sampling first impedance is coupled cle of a chopper
transistor switch that applies the un-  in a current path that includes the
firstwinding for con- regulated supply voltage across a primary winding of
45  ducting at least a portion of the first switching current an isolating
flyback transformer. Aflyback voltage at  in the first Impedance.
Acurrentsampling signal isde- a frequency that is determined by the
modulator is de-  veloped in the first impedance that is indicative of a
veloped at a secondary winding of the transformer  level of the first
switching current when the switching and Is rectified to produce a DC
output supplyvoltage  transistor is conductive. The first control signal
such as a voltage B+ that energizes a horizontal de-  50  switches the
controllable switch into nonconduction flection circuit of the television
receiver. The primary  when the first switching current exceeds a predeter-
winding of the flyback transformer is, for example,  mined level in
accordance with the current sampling conductively coupled to the hot ground
conductor.  signal. A low impedance is applied to the second The secondary
winding of the flyback transformer   winding after a first conduction
interval of the control- and voltage B+ may be conductively isolated from
the   55  lable switch has elapsed, to cause the first switching hot ground
conductor by the hot-cold barrier formed  current to exceed the
predetermined level. The first by the transformer.
conduction Interval is varied In accordance with the In some prior art
circuits (US-17-4 692 852), vol-  output supply voltage such that a duty
cycle of the 2   
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varies in a negative feedback  [err] for developing a voltage V,,,, across
resistor [err] manner for regulating the output supply voltage.  that is
proportional toa collectorcurrent i of transistor The first switching
current may be coupled via a  Q1. The base of transistor Q1 is coupled via
a cou- third winding of the transformerto produce the output  pling
capacitor 102 to a terminal 104 where a switch- supply voltage from the
current in the third winding.   5   ing signal [err] is produced. Signal
[err] produces a Thefirstwinding may be electrically nonisolated from
switching operation in transistor Q1. Terminal 104 is the input supply
voltage with respect to electrical  coupled via a resistor 103 to a
terminal W2a of a sec- shock hazard; whereas the second and third windings
ondary winding W2 of transformer T. may be electrically Isolated from the
input supply vol-  FIGURES 2a-2m illustrate waveforms useful for tage.
Advantageously, the transformer provides the   10  explaining the normal
steady state operation of the aforementioned required electrical isolation
for cou-  SMPS of FIGURE 1. Similarsymbols and numerals In pling the first
switching current via the third winding  FIGURES 1a and 1b, and 2a-2m
indicate similar across an isolation barrier in one direction and for
items or functions. coupling control information via the second winding
During, for example, Interval [err] of FIGURE 2a across the isolation
barrier in the opposite direction.   15  of a corresponding cycle, a
voltage [err] of FIGURE 2d In the Drawing:
developed In winding W2 of FIGURE 1 Is positive rel- FIGURES 1a and 1b
illustrate a power supply    ativetothehotgroundand
producesacurrent[err]inthe embodying an aspect of the invention;
direction of the arrow that flows in the base of tran- FIGURES 2a-2m
illustrate waveforms useful for  sistor Q1. Current [err] develops a
voltage [err] in ca- explaining the normal operation of the circuit of  20
pacitor 102 in the polarity shown. Current [err] of FIG- FIGURE 1;
URE 2c provides the base currentthat maintains tran- FIGURES 3a and 3b
Illustrate an Isolation trans-  sistor Q1 of FIGURE 1 conductive during
Interval [err] former used In the circuit of FIGURE 1;        t2 of FIGURE
2a. Consequently, collector current [err] of FIGURES 4a-4h illustrate
waveform useful for   FIGURE 1 is upramping, as shown in FIGURE 2b dur-
explaining a transition from normal to standby op-  25  ing Interval [err],
that causes an inductive energy to be eration of the power supply of FIGURE
1;       stored In transformer T of FIGURE 1. As described lat- FIGURES
5a-5h Illustrate waveforms useful for  er on, at time t2 of FIGURE 2a,
transistor Q1 of FIG- explaining a transition from standby to normal op-
URE 1 becomes nonconductive. eration of the power supply of FIGURE 1;
After transistor Q1 becomes nonconductive, the FIGURE 6 illustrates
waveforms of the circuit of  30  Inductive energy stored in winding W1 is
transferred FIGURE 1 during an overload condition;         by a
transformer, or flyback action to a secondary FIGURE 7 Illustrates a
transientwaveform useful  winding W4 of transformer T. Corresponding
flyback for explaining the operation of the circuit of FIG-  pulses
developed In corresponding terminals 108 and URE 1 during start-up;
109 of winding W4 are rectified by diodes 106 and FIGURES 8a-8c illustrate
waveforms of the cir-  35  107, respectively, and filtered In capacitors
121 and cult of FIGURE 1, that incorporates a modifica-  122, respectively,
for producing DC voltages B+ and tion, under an overload condition; and
V+, respectively, that are referenced to a second FIGURE 9a-9e illustrate
waveforms of the circuit  common conductor, referred to herein as "cold" of
FIGURE 1, that incorporates a modification,  ground. The cold ground Is
conductively isolated from during start-up.                          40
the hot ground. FIGURE 1 illustrates a switched-mode power         Terminal
109 is coupled through a voltage divider supply (SMPS), embodying an aspect
of the inven-   formed by resistors 110 and 111 to an Inverting input tion.
TheSMPS produces an outputsupplyvoltage B+  terminal 113 of a comparator
U2b. When transistor at +145 volts that Is used for energizing, for
example,  Q1 of FIGURE 1a is conductive, the voltage at termi- a deflection
circuit of a television receiver, not shown,  45  nal 109 produced by the
transformer action is nega- and an output supply voltage V+ at +24 volts
that are  tive, causing a protection diode 112 that is coupled to both
regulated. Amainssupplyvoltage [err] is rectified  terminal 113 to conduct
and to clamp a signal VH de- in a bridge rectifier 100 to produce an
unregulated  veloped at terminal 113 to the forward voltage of di- voltage
[err]. A primary winding W1 of a flyback trans-  ode 112, which is a
negative value, during interval [err] former T is coupled between a
terminal 100a, where  50  [err] of FIGURE 2m. voltage VUR Is developed, and
a collector electrode of  Three resistors, R10, R11 and R12 of FIGURE a
power switching transistor Q1. Transformer T is  1 b, that are coupled In
series between a terminal 150 constructed in the mannershown In FIGURES 3a
and   where voltage B+ is developed and an output terminal 3b. Similar
symbols and numerals in FIGURES 1 and  114 of comparator U2b, cause a
capacitor C10, cou- 3a and 3b indicate similar items or functions.  55
pled between terminal 114 and the cold ground, to The emitter of transistor
Q1 of FIGURE 1 is cou-  charge. Consequently, when signal [err] is
negative, an pled to a common conductor, referred to herein as  upramping
portion ofa sawtooth signal [err] is produced "hot" ground, via an emitter
current sampling resistor  at a terminal 115 between resistors R10 and R11
and 3  
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is shown in FIGURE 21, during  couples terminal 104 of capacitor 102 to the
hot interval [err] forexample. Prior to interval [err], capac-  ground. The
other terminal of capacitor 102 that Is itor CIO of FIGURE 1b is completely
discharged, re-  coupled to the base of transistor Q1 is at a level that
suiting in a flat portion of signal V, of FIGURE 21 at  is negative
relative to that at terminal 104. Therefore, a level that Is smaller than
+12V. The level of the flat   5   the base charge in transistor Q1 that
maintains tran- portion Is determined by the ratio between the sum of
sistor Q1 conductive prior to time [err] of FIGURE 2a is the values of
resistors R11 and R12 and the value of  rapidly swept out, causing
transistor Q1 of FIGURE resistor RIO.
1a to become immediately nonconductive. Sawtooth signal V, Is coupled to a
noninverting    Signal [err] that is controlled by sawtooth signal Input
terminal of a comparator U2a. A level of +12   10  [err] maintains
transistor Q2 conductive and transistor volts is coupled to an inverting
input terminal of com-  Q1 nonconductive during interval [err] of FIGURE
2g. parator U2a. An output terminal 116 of comparator  Signal [err] changes
state to attaina level of zero volts U2a, where a pulse signal [err] of
FIGURE 2k is devel-  at time [err] when upramping signal [err] of FIGURE 2f
be- oped, is coupled to a base electrode of a switching  comes larger than
level VR2, thus a one-shot opera- transistor Q3. The collector of
transistor Q3 is coupled   15  tion is obtained. Transistor Q2 is
maintained conduc- via a protection diode D3 and a current limiting Induc-
tive and transistor Q1 Is maintained nonconductive tor L3 to a secondary
winding W3 of transformer T.  during, for example, interval [err] of FIGURE
2a hav- Transistor Q3 becomes conductive at an instant that  ing  a length
that Is the same in each cycle. occurs during a portion of the conduction
interval of  During a portion of, for example, interval [err], the
transistor Q1 after sawtooth signal [err] becomes larger  20  corresponding
positive flyback pulses at terminals than the +12 volt level, such as, for
example, during  108 and 109 of secondary winding W4 produce cur- Interval
[err] of FIGURE 2k.                     rentthat maintain diodes 106 and
107 conductive and When conductive, transistor Q3 forms, with diode  cause
filter capacitors 121 and 122, respectively, to D3 and inductor L3, a
series arrangement that is cou-  charge. The charge stored In capacitor
121, for exam- pled across winding W3 and that operates substan-  25  ple,
replenishes a charge removed by a load current tially as a low Impedance
across winding W3. Inductor  [err] that flows through, for example,
terminal 150, and L3 limits the peak amplitude of a short circuit current
is proportional to the length of Interval [err] of FIGURE 1, of FIGURE 2j.
The resulting low impedance is re-  2a when transistor Q1 of FIGURE 1a was
maintained flected by the transformer action as a low Impedance
conductive. The length of interval [err] of FIGURE 2a across winding W1 of
FIGURE 1. The result is that col-  30   is, in turn, controlled by signal
VB3. Thus, voltage B+, lector current [err] of transistor Q1 increases
during in-  for example, is regulated by signal [err] that controls terval
[err] of FIGURE 2b at a substantially faster rate  the duty cycle of
transistor Q1. than during interval [err]. Consequently, voltage V ,,.  A
positive voltage at terminal 109 of FIGURE 1b of FIGURE 1a that is
proportional to current [err] be-  that occurs during the nonconduction
interval of tran- comes equal, shortly after time [err] of FIGURE 2b, to a
35  sistor Q1 causes signal VH at terminal 113 of compar- reference voltage
[err] of FIGURE 1 developed across  ator U2b to be positive, as shown
during Interval [err] a zener diode Z2.7.                                of
FIGURE 2m. The result is that capacitor C10 of Voltages [err] and [err] are
coupled to and com-  FIGURE 1b is immediately discharged and sawtooth pared
in a comparator Ula having an outputtransistor  signal [err] is maintained
at the constant level that is switch, not shown, that is coupled through an
output  40  lower than +12 volts during, for example, interval [err]
terminal 105 across a capacitor C2. When, at time t2  t4 of FIGURE 21, in
preparation for the following Inter- of FIGURE 2b, voltage V,,. becomes
equal to vol-   val [err] of FIGURE 2a when transistor Q1 of FIGURE tage
[err] capacitor C2 of FIGURE 1a is immediately  1a again becomes
conductive. discharged and a sawtooth signal [err] developed in    Diode
108, forexample, that is used forproducing capacitor C2, becomes zero, as
shown in FIGURE 2f.  45  voltage B+, remains conductive until a time [err]
of FIG- During the remainder of each cycle, such as during in-  URE 2a.
During interval [err] transistor Q1 collector terval [err], sawtooth signal
[err] is upramping at a rate  voltage [err] is at a constant positive level
of +600V that determined by a resistor R2 of FIGURE 1 a and by ca-  is
determined by voltage VUR by voltage B+ of FIG- pacitor C2. Signal [err] is
coupled to an inverting input  URE 1 b and by the turns ratio of
transformer T. terminal of a comparator U1b. A reference level VR2,  50
During Interval [err] of FIGURE 2a, voltage [err] developed across a zener
diode Z5.1, is coupled to a  varies in a resonant manner due to the
operation of noninverting input terminal of comparator U1b.    an
arrangement 120 of FIGURE 1 forming a resonant When, at time t2 of FIGURE
2f, signal [err] be-  circuit with the inductance of winding W1. Arrange-
comes zero, an output signal [err] of FIGURE 2g, de-  ment 120 includes a
capacitor 119 of FIGURE 1a that veloped at an output terminal of comparator
U1 b and  55  is coupled in series with a parallel arrangement of a coupled
to the base of switching transistor Q2 turns  damping resistor 117 and a
diode 118 to form arrange- on transistor Q2. When, at time t2 of FIGURE 2e,
tran-  ment 120. Arrangement 120 is coupled between the sistor Q2 of FIGURE
1a Is turned-on, transistor Q2,  collector of transistor Q1 and the hot
ground. Diode 4 
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across capacitor 119 to be  and transitor Q1 to turn off, later In a given
cycle. equal to voltage [err] during interval [err] of FIGURE  Thus, a
change in voltage B+ is counteracted in a neg- 2a.
ative feedback loop manner by advancing or delaying During interval [err],
diodes 106 and 107 of FIG-  the instant, in the given cycle, when
transistor Q3 is URE 1b are nonconductive and collector voltage [err]   5
turned on and when transistor Q1 Is turned off, as varies as a result of a
resonant ringing current that is  controlled by voltage B+. The gain of
such negative produced in winding W1, capacitor 119 and resistor  feedback
loop is determined by the value of capacitor 117. The resonant ringing
current causes voltage [err],  CIO and may be raised or lowered by
selecting the that Is developed across winding W2 of transformer  value of
capacitor C1O. T and that is negative until time [err] of FIGURE 2d, to  10
Afirst portion of the SMPS of FIGURE 1 b that in- become Increasingly more
positive after time [err] in a  cludes, for example, winding W4, the
respective ter- resonant manner.                                   minals
where voltage B+ and signal [err] are devel- At time t4 of FIGURE 2g,
signal [err] at the base  oped and winding W3, is conductively coupled to
the of transistor Q2 of FIGURE 1a becomes zero as a re-  cold ground. On
the other hand, a second portion of suit of the one-shot operation that was
described be-  15  the SMPS that includes, for example, transistor Q1 fore,
causing transistor Q2 to become nonconductive.  and winding W1, is
conductively coupled to the hot After becoming nonconductive, transistor Q2
enables  ground. TransformerT provides a hot-cold barrierthat the coupling
of positive voltage Vw2 to the base of  conductively isolates the first
portion of the SMPS transistor Q1. Positive voltage [err] that is coupled
via  from the second portion. resistor 103 and capacitor 102 to the base of
transis-  20  In accordance with an aspect of the invention, tor Q1
produces current [err] that causes transistor Q1  timing signal [err] that
is referenced to the cold ground of FIGURE 1 to be turned on. The values of
capacitor  Is applied via winding W3 of flyback transformer T to 119 and
damping resistor 117 are selected soas to in-  the base electrode of
transistor Q1, that is conduc- sure thatvoitage [err] is sufficiently
positive to turn on  tively coupled to the hot ground. Thus transformer T
transistor Q1 at time [err] of FIGURE 2d when signal [err]   25  maintains
the hot ground conductively isolated from of FIGURE 2g becomes zero.
Transistor Q1 of FIG-   the cold ground. Signal [err] controls the turn-off
In- URE 1a remains conductive until time [err] of FIGURE  stant of
transistor Q1 in accordance with the level of 2a that is determined by
pulse [err] of FIGURE 2k, in  voltage B+, as explained before. the manner
described before with respect to Interval  Energy is transfered in
transformer T across the [err].                                        30
hot-cold barrier from the second portion of the SMPS After time [err] of
FIGURE 2a, that is analogous to  that is conductively coupled to the hot
ground, that in- time [err] of the immediately preceding cycle, capacitor
cludes for example, winding W1, to the first portion of C10 of FIGURE 1 is
charged in a sawtooth manner,  the SMPS that is conductively coupled to the
cold as described before with respect to Interval [err] of  ground and that
includes, for example, winding W4. FIGURE 2a. The DC offset voltage of
signal V, Is pro-  35  Such energy transferoccurs in a direction, across
the portional to voltage B+ and may be adjustable by ad-  hot-cold barrier,
that is opposite to the direction In justing resistorR11. Thus, pulse
signal [err] atthe base  which signal [err] is coupled across such hot-cold
bar- of transistor Q3 of FIGURE 1 b having a leading edge  rier. Thus,
transformer T is used for passing supply that occurs at time [err], for
example, of FIGURE 2k, oc-  current in one direction across the hot-cold
barrier, curs after Interval [err] of FIGURE 21 has elapsed.  40  that is
from winding W1 to winding W4, and for apply- The length of Interval [err],
representing  the conduc-  Ing timing signal [err] to control the switching
timings tion time of transistor Q1 of FIGURE 1a, is proportion-  in
transistor Q1, in the opposite direction across the al to voltage B+.
hot-cold barrier. Therefore, advantageously, there is An increase in
voltage B+, for example, causes  no need for an additional isolation
transformer for the DC offset of signal [err] to increase, hence, transis-
45  coupling timing signal [err] across the hot-cold barrier tor Q3 turns
on earlier in a given cycle. As described  from the first portion of the
SMPS that is conductively before, when transistor Q3 is turned on by the
pulse  coupled to the cold ground, where control signal [err] of signal
VB3, collector current [err] of transistor Q1 in-  is generated, to the
second portion of the SMPS that creases rapidly, that causes transistor Q2
to turn on,  is conductively coupled to the hot ground, where the and that,
in turn, causes transistor Q1 to turn off  50  control operation is
actually performed. Advanta- shortly afterward. Thus, the length of
interval [err] or  geously, timing signal [err] is generated by sensing the
[err], occuring when transistor Q1 is conductive, de-  level of voltage B+
at terminal 150 where voltage B+ creases when voltage B+ increases. The
result is that  Is actually developed. a smaller amount of magnetic energy
Is available for  A series pass regulator VR2 that is energized by
producing the current that charges, for example, filter  55  voltage V+
produces a +12 volt regulated voltage capacitor 121 of FIGURE 1b across
which voltage B+  V+12. Regulated voltage V+12 is produced as afuno- is
developed. On the other hand, a decrease in vol-  tion of a voltage
produced at a junction terminal 126 tage B+ will cause transistors Q2 and
Q3 to turn on,  between resistors 124 and 125. Resistor 124 and 125 
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series arrangement that is coupled between  draws substantially less
current during standby. voltage V+12 and the cold ground.
Therefore, voltages VK, B+ and [err] initially increase af- A supply
voltage VK is produced by rectifying, us-  ter the transition to the
conductive state in transistor ing a diode 132, a flyback voltage developed
in a  Q4, as shown in FIGURES 4e and 4g during interval winding W5. Voltage
VK that is referenced to the hot   5    [err]. ground, Is used for
energizing, for example, compar-   At time [err] of FIGURE 4g, voltage
[err] becomes ators U1cand U1d of standbycontrol circuit 127. Vol-  equal
tovoltage [err] causing comparator U1c of FIG- tage VK, that is filtered in
a capacitor [err] is coupled  URE 1 to produce output voltage [err] at zero
volts, as through a resistive voltage divider comprising reals-  shown in
FIGURE 4h. Clamping diode D20 of FIG- tors 134 and 135, to an inverting
input terminal 151 of  10   URE 1, that, during normal operation, is back
biased a comparator U1c for developing at terminal 151 a  by voltage [err],
becomes conductive at time [err] of FIG- control voltage [err]. A resistor
133 has a first terminal  URE 4h. After time [err] of FIGURE 4h, an anode
of di- that is coupled to junction terminal 151, between re-  ode D20 of
FIGURE 1a, that is coupled to the nonin- sistors 135 and 134, and a second
terminal that Is  verting input terminal of comparator Ula, damps vol-
coupled to an output terminal 152 of a comparator  15  tage [err] at the
noninverting input terminal of compar- Uld.
ator U1d, to the forward voltage of diode D20. Thus Voltage [err] is
coupled to the noninverting input  voltage [err], during standby, Is
substantially lower terminal of comparator UI c. An output terminal 153 of
than during normal operation. Consequently, transis- comparator U1c, where
a voltage [err] is developed, is  tor Q1 will be turned-off, during each
cycle, when a coupled to an inverting input terminal of comparator  20
peak level of collector current [err] is substantially lower Uld. Reference
voltage [err] Is coupled to a noninvert-  than during normal operation, as
shown by the wave- Ing input terminal of comparator U1d.               form
of voltage [err] of FIGURE 4c. Hence, the stor- FIGURES 4a-4h illustrate
waveforms useful for   ed energy in winding W1 of FIGURE 1 is substantially
explaining a transition of the SMPS of FIGURE 1 from  reduced during the
conduction time of transistor Q1. normal to standby operation. FIGURES
5a-5h Illus-  25  The result is that, during standby, voltages B+ and VK
trate the corresponding waveforms useful forexplain-  will ultimately
decrease relative to their respective ing a transition back to normal
operation. Similar fig-  values during normal operation. ures and numerals
in FIGURES 1,2a-2m, 4a-4h and        The decrease in voltage [err] will
cause the rate of 5a-5h indicate similar items or functions.         change
of upramping signal [err] of FIGURE 2f to de- During normal operation,
comparators U1c and   30  crease as well. Therefore, the ratio of
conduction time Uld of FIGURE 1a operate as a latch that maintains  to
nonconduction time, or duty cycle, of transistor Q1 the voltage at terminal
152 at zero volts, causing vol-  will further decrease. The result is that
voltages B+ tage [err] to be smaller than voltage VR2. Therefore,  and
VKwill even further decrease relative to theirval- comparator U1c generates
voltage [err] at a level that  uss during normal operation. In a typical
loading con- is higherthan voltage [err] for maintaining a diode D20,  35
dition, voltage B+ drops, during standby, to about, for coupled to the
noninverting input terminal of compar-  example, 213 of its normal
operation level. ator U1a, nonconductive.
Alow level voltage B+ Is desirable during start-up Standby operation is
Initiated when a transistor  for reducing the stress on the horizontal
deflection Q4 of FIGURE 1b, operating as a switch and coupled  switch, not
shown, during a transition from standby to across resistor 125, becomes
conductive, as shown   40  normal operation, to avoid the risk of a
secondary at time [err] of FIGURE 4a. Consequently, voltage    breakdown in
the deflection transistor. In contrast, In V+12 of FIGURE 1 becomes zero.
The result Is that  some prior art SMPS that utilize, for example, an in-
the horizontal oscillator, not shown, ceases operating  tegrated circuit
TDA4600, voltage B+ may increase Immediately and standby operation begins.
from a normal operation level of +145V to a standby The reduction of
voltage V+12 to zero volts caus-  45  level of +190V. es voltage [err], at
the noninverting input terminal of   After time [err] of FIGURE 4h,
comparator U1d of comparator U2a, to be clamped to the forward voltage
FIGURE 1a, having input terminals that are coupled of a diode D10. However,
a voltage [err] at the Invert-  across conductive diode D20, decouples
resistor 133 ing input terminal of comparator U2a that is produced  from
the resistive voltage divder. Therefore, voltage in a voltage regulator VRI
is maintained equal to ap-  50  [err] of FIGURE 4g becomes immediately
higher than proximately +12V, during both normal and standby   voltage VR2.
The result is that comparator Ulc of FIG- operations. Therefore, transistor
Q3 remains contin-  URE 1 maintains voltage [err] of FIGURE 4h at zero
uously in a nonconductive state; consequently, tran-  volts throughout
standby. Consequently, compara- sistor Q1 forms with transformer T a
free-running  tors U1c and U1d of FIGURE 1a will remain latched blocking
oscillator that is no longer controlled in a   55  to their respective
states throughout standby opera- negative feedback loop manner. Therefore,
the duty  tion even though, as described before, voltage [err], ul- cycle
of transistor Q1 Initially Increases after transis-  timately becomes
smaller, during standby, than dur- 



tor Q4 becomes conductive. The load at terminal 150  ing normal operation.
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after normal operation is initiated by  able when overloading occurs
because it reduces the the operation of transistor Q4, as shown at time tie
of  stress on transistor Q1 by protecting transistor Q1 FIGURE 5a, voltages
B+ of FIGURE 5e and voltage    from overheating. [err] of FIGURE 5g
decrease In a down ramping manner.      As explained before, during
start-up operation, The decrease in voltage B+ and [err] occurs due to the
5   the SMPS of FIGURE 1 I initially overloaded by the sudden loading of,
forexample, voltage B+ bythe hor-  deflection circuit, not shown.
Therefore, the SMPS izontal deflection transistor, not shown, that begins
operates in the intermittent mode, that was explained switching. When, at
time [err] of FIGURE 5g, voltage [err]  before, as shown by the transient
waveform of vol- becomes smaller than voltage VR2, comparators U1c  tage
i+ In FIGURE 7 during Interval [err]. Advan- and U1d of standby control
circuit 127 of FIGURE 1a   10  tageously, the intermittent mode provides a
soft start reverse their respective states. Consequently, diode  operation.
At time [err] transistor Q1 of FIGURE 1 re- D20 of FIGURE 1 becomes again
back biased and      ceives a proper base drive through winding W2 forop-
voltage [err] returns to its normal level of +2.7V. Sub-  erating the
regenerative feedback loop. The result is sequently, transitor Q3 is turned
on at time [err] of FIG-  that the intermittent mode operation ceases. At
time URE 5b, causing the resumption of the feedback op-  15  to of FIGURE
7, the negative feedback loop is stabil- eration In the SMPS of FIGURE 1.
Ized and operates In steady state and the soft start If a fault condition
occurs in the deflection circuit,  turn-on operation terminates. not shown,
causing a short circuit oroverloading to be  In the embodiment of the
invention discussed formed between, for example, terminal 150, where
above, resistor 101 of FIGURE 1a provides start-up voltage B+ Is developed,
and the cold ground, the   20  base currentforturning on transistor Q1. In
a second SMPS begins operating in an intermittent mode. in  modified
embodiment of the invention, shown in FIG- the Intermittent mode, each
pulse of current [err] is fol-  URE 1 a, a resistor 101 is coupled between
a terminal lowed by a relatively long dead time Interval in which   100b of
bridge rectifier 100, where a half-wave recti- no pulse of current [err]
occurs, as shown in FIGURE 6.  fled voltage [err] is produced, and between
the base At the end of each current pulse of current [err], the short  25
of transistor Q1. Resistor 101' is used instead of re- circuit prevents
voltage [err] from substantially ex-  sistor 101 that is removed from the
SMPS of FIGURE ceeding voltage [err]. Therefore, no ringing current will
1a. be produced in transformer T. Consequently, voltage    During an
overloading condition or during start- [err] will not become positive, as
in normal operation.  up, in the case when resistor 101' Is used instead of
Therefore, voltage [err] cannot initiate the conduction   30  resistor 101,
substantially no current flows In resistor of transitor Q1.
101' during alternate half cycles of voltage [err]. Each In the beginning
of a given dead time Interval,  such half cycle has a length of 10
milliseconds (when transistor Q1 Is maintained in cutoff by the negative
the mains frequency is 50 Hz) that occurs when half voltage developed in
capacitor 102. During the dead  wave rectified voltage [err] at terminal
100b is zero. time Interval, capacitor 102 Is discharged slowly via  35
Therefore, the dead time interval that was mentioned a resistor 156, a
diode 155, resistor 103 and winding  before extends throughout each
alternately occuring W2, and produces current [err] In a direction that Is
op-  10 millisecond Interval, as shown by the waveforms posite to that
shown by the arrow.                 of voltage [err] voltage [err] and
current [err] in FIG- A resistor 101 is coupled between terminal 100a  URES
8a, 8b and 8c, respectively. The 10 millisecond where voltage [err] Is
developed, and the base oftran-  40  extended dead time Intervals of, for
example, FIG- sistor Q1. When, as a result of thedischargeof capac-  URE 8c
enable cooling down of transistor Q1 of FIG- itor 102, current [err], now
flowing in the opposite direc-  URE 1a that, advantageously protects and
reduces tion to that of the arrow, becomes smaller than a cur-  the stress
on transistor Q1. The 10 millisecond dead rent [err] In resistor 101,
transistor Q1 Is turned on and  time intervals may increase the length of
an interval the regenerative feedback loop produces a pulse of  45  during
which soft start operation occurs. (If 60 Hz current [err]. Thus, current
[err] In resistor 101 causes the  mains are used, the dead time Interval
would be 8 mil- dead time Interval to end.
liseconds.) At some point during the pulse of current [err] that  FIGURES
[err] illustrate waveforms useful for occurs In the short circuit,
overloaded operation, cur-  explaining the soft start operation of the SMPS
of rent [err] produced by voltage [err] becomes, during the   50   FIGURE
1a when resistor 101' Is used instead of re- conduction time of transistor
Q1, Insufficient for  sistor 101. Similar symbols and numerals in FIG-
maintaining transistor Q1 in saturation. Therefore,  URES 1a, 2a-2m, 7, 8
and 9a-9e indicate similar the voltage at the collector transistor Q1
begins in-  items orfunctions. At time [err]  of FIGURE 9c, current
creasing and voltage [err] becomes less positive,    [err] Is sufficiently
large for causing the one-shot ar- causing current [err] to decrease in the
regenerative  55  rangementtotriggerthatcausestransistorQI of FIG- feedback
loop manner. When current [err] becomes      URE 1a to turn off during a
portion of each cycle. The 



zero, transistor Q1 turns off and the next dead time  energy stored in
transformer T during the conduction interval begins. Such Intermittent
operation Is desir-  Interval of transistor Q1 produces current [err]
thatturns 7    13                   EP 0 332 095 B1
14 on transistor Q1 at the end of each nonconduction in-     said
transistor (Q1) for speeding up a turn-off terval of transistor Q1.
transition in said transistor. 4. Power supply according to claim 3,
character- Claims                                            5       Ized
by means (U2a,U2b) for generating a pulse in each period of said first
control signal, and a 1. Switched mode power supply, comprising: a
second switching transistor (Q3) having a control source (100) of an input
supply voltage (VUR); a       terminal where said pulse is developed for
decou- transformer (T) having first (W1) and second           pling said
third winding (W2) from said control ter- (W3) windings; a controllable
switch (Q1) having   10  minal of said first switching transistor (Q1)
during a main current conducting terminal coupled to         said pulse
such that said voltage that is devel- said first winding (W1) and to said
source (100)      oped in said capacitor (102) causes said first of said
input supply voltage (VUR), said control-     switching transistor (Q1) to
turn off in preparation lable switch being switched by a periodic first
for the following period of conduction of said first control signal (1B)
for generating a first switching   15  switching transistor (Q1). current
(ic) in said first winding that stores mag- netic energy in said
transformer; means (W4,       5. Power supply according to claim 1,
character- 106) coupled to said transformer (T) and respon-      Ized by a
third winding (W2) of said transformer sive to said first switching current
for producing     (T) coupled via a capacitance (102) to said con- from
said stored energy an output supply voltage   20  trol terminal of said
controllable switch (Q1) to (B+) that is coupled to a load; a current
sampling    form regenerative loop that operates during nor- first
impedance (RS) coupled In a current path         mal operation as a
blocking oscillator. that includes said first winding (W1) for conduct- ing
at least a portion of said first switching current  6. Power supply
according to claim 1, character- (ic) in said first impedance (RS) to
develop in said   25  ized In that said controllable switch comprises a
first impedance a current sampling signal             first switching
transistor (Q1) and wherein said (Vsense) that is indicative of a level of
said first  low  impedance applying means comprises switching current (ic)
when said controllable          means responsive to a signal that is
developed in switch (Q1) is conductive; means (Ula,Ulb,Q2)         said
transformer (T) and to a signal that Is repre- responsive to said current
sampling signal   30       sentative of said output supply voltage (B+) for
(Vsense) for generating said first control signal     generating a second
control signal that is coupled (IB) to switch said controllable switch (Q1)
into     to a control terminal of a second switching tran- nonconduction
when said first switching current       sister (Q3), said second switching
transistor ap- exceeds a predetermined level; characterized
plying said low impedance across said second by means (Q3) for applying a
low impedance to   35    winding (W3) of said transformer (T) at a control-
said second winding (W3) after a first conduction      lable instantwithin
a given period of said first con- Interval of said controllable switch (Q1)
has         trol signal (iB) that varies in accordance with a elapsed, to
cause said first switching current to     level of said output supply
voltage (B+), said low exceed said predetermined level; and means
impedance (L-3) producing an increase in a rate (U2a) for varying said
first conduction interval in  40  of change ofsaid first switching current
(ic) in said accordance with said output supply voltage (B+)       first
winding (W1) that is substantially higher than such that a duty cycle of
said controllable switch     prior to said controllable instant. (Q1)
varies in a negative feedback manner for regulating said output supply
voltage (B+).        7. Power supply according to claim 6, character- 45
Ized In that said first control signal generating 2. Power supply according
to claim 1, character,          means comprises a first comparator (U1a)
re- Ized In that said controllable switch comprises a     sponsive to said
first switching current (ic) and to first switching transistor (Q1) and
wherein a third    a first reference level (Z2.7) for generating a winding
(W2) of said transformer (T) Is coupled to     pulse of said first control
signal when said first said control terminal of said transistor (Q1) to
50  switching current becomes larger than a value form a regenerative
feedback loop that operates        determined by said reference level, such
that a as a blocking oscillator.                              peak level of
said firstswitching current (ic) is de- termined in accordance with said
reference level 3. Power supply according to claim 2, character-
(Z2.7) ized In that said third winding (W2) Is coupled to  55 said control
terminal of said transistor (Q1) via a  8. Power supply according to claim
7, character- 



capacitor (102) for developing in said capacitor a     Ized by a source
(Q4) of an on/off control signal voltage that is coupled to said control
terminal of    that is coupled to said load and that causes a re- 8    13
EP 0 332 095 B1                  14 on transistor Q1 at the end of each
nonconduction in-   said transistor (Q1) for speeding up a turn-off terval
of transistor  Q1.                                transition in said
transistor. 4. Power supply according to claim 3, character- Claims
5       Ized by means (U2aU2b) for generating a pulse in each period of
said first control signal, and a 1. Switched mode power supply, comprising:
a            second switching transistor (Q3) having a control source (100)
of an Input supply voltage (VUR); a     terminal where said pulse is
developed fordecou- transformer (T) having first (W1) and second
pling said third winding (W2) from said control ter- (W3) windings; a
controllable switch (Q1) having   10  minal of said first switching
transistor (Q1) during a main current conducting terminal coupled to
said pulse such that said voltage that is devel- said first winding (WI)
and to said source (100)     oped in said capacitor (102) causes said first
of said input supply voltage (VUR), said control-   switching transistor
(Q1) to turn off in preparation lable switch being switched by a periodic
first     for the following period of conduction of said first control
signal (iB) for generating a first switching   15  switching transistor
(Q1). current (ic) in said first winding that stores mag- netic energy in
said transformer, means (W4,     5. Power supply according to claim 1,
character- 106) coupled to said transformer (T) and respon-     ized by a
third winding (W2) of said transformer sive to said first switching current
for producing  (T) coupled via a capacitance (102) to said con- from said
stored energy an output supply voltage   20  trol terminal of said
controllable switch (Q1) to (B+) that is coupled to a load; a current
sampling  form regenerative loop that operates during nor- first impedance
(RS) coupled in a current path       mal operation as a blocking
oscillator. that includes said first winding (WI) for conduct- ing at least
a portion of said first switching current  6. Power supply according to
claim 1, character. (ic) in said first impedance (RS) to develop in said
25  Ized In that said controllable switch comprises a first impedance a
current sampling signal            first switching transistor (Q1) and
wherein said (Vsense) that is indicative of a level of said first  low
impedance applying means comprises switching current (ic) when said
controllable        means responsive to a signal that is developed in
switch (Q1) is conductive; means (Ula,Ulb,Q2)        said transformer (T)
and to a signal that is repre- responsive to said current sampling signal
30       sentative of said output supply voltage (B+) for (Vsense) for
generating said first control signal   generating a second control signal
that is coupled (iB) to switch said controllable switch (Q1) into    to a
control terminal of a second switching tran- nonconduction when said first
switching current     sistor (Q3), said second switching transistor ap-
exceeds a predetermined level; characterized         plying said low
impedance across said second by means (Q3) for applying a low Impedance to
35   winding (W3) of said transformer (T) at a control- said second winding
(W3) after a first conduction   lable instant within a given period of said
first con- interval of said controllable switch (Q1) has       trod signal
(iB) that varies in accordance with a elapsed, to cause said first
switching current to    level of said output supply voltage (B+), said low
exceed said predetermined level; and means           impedance (L-3)
producing an increase in a rate (U2a) for varying said first conduction
interval In  40  of change of said first switching current(ic) in said
accordance with said output supply voltage (B+)     first winding (W1) that
is substantially higher than such that a duty cycle of said controllable
switch   prior to said controllable instant. (Q1) varies In a negative
feedback manner for regulating said output supply voltage (B+).      7.
Power supply according to claim 6, character- 45      Ized in that said
first control signal generating 2. Power supply according to claim 1,
character-         means comprises a first comparator (U1a) re- ized In
that said controllable switch comprises a   sponsive to said first
switching current (ic) and to first switching transistor (Q1) and wherein a
third  a first reference level (Z2.7) for generating a winding (W2) of said
transformer(T) is coupled to    pulse of said first control signal when
said first said control terminal of said transistor (Q1) to  50  switching
current becomes larger than a value form a regenerative feedback loop that
operates      determined by said reference level, such that a as a blocking
oscillator.                            peak level of said first switching
current (ic) is de- termined in accordance with said reference level 3.
Power supply according to claim 2, character-        (Z2.7) Ized in that
said third winding (W2) is coupled to  55 said control terminal of said
transistor (Q1) via a  8. Power supply according to claim 7, character- 



capacitor (102) for developing in said capacitor a   ized by a source (Q4)
of an on/off control signal voltage that is coupled to said control
terminal of  that is coupled to said load and that causes a re- 8    15
EP 0 332 095 B1                     ,16 duction in an output current
flowing in said load   erzeugen, die mit einer Last verbunden st; esne
during a standby mode of operation such that the    erste
Stromabtastimpedanz (RS), die in elnen reduction In said output current
Initially causes   Stromweg geschaltet let, der die erste Wickdung said
output supply voltage (B+) to Increase after   (WI) enthalt, um mindestens
sinen Tell des er- a transition of said on/off control signal from a   5
sten Schaltstromes (Ic) in die erste Impedanz power-on state to a power-off
state thereof oc-     (RS) zu lesten, um in der ersten Impedanz ein curs,
and a second comparator(U1c) responsive       Stromabtastsignal (Vsense) zu
erzeugen, das to a voltage (Vj) that is representative of said out-  die
Starke des ersten Schaltstromes (ic) anzeigt, put supply voltage and to a
second reference lev-   wenn der stbuerbare Schalter (Q1) leltbt; Mittel el
for producing, after said transition occurs, a   10  (Ula, Ulb, Q2), die
auf das erste Abtastsignal second control signal when said output supply
(Vsense) reagleren, um das erste Steuersignal voltage becomes larger than a
level determined      (iB) zu erzeugen, das den steuerbaren Schalter In
accordance with said second reference level,    (QI) auf Sperrung schaltet,
wenn der erstb said second control signal being coupled to said
Schaltstrom  eine vorbestimmte Starke Ober- first comparator (U1a)
forvarying said first refer-  15  schreltet, gekennzelchnet durch Mittel
(Q3) ence level (Z2.7) that causes said peak level of    zum Anlegen elner
niedrigen Impedanz an die said first switching current (Ic) to become sub-
zwelte Wicklung (W3), nachdem eln erstes Lel- stantially smaller than
during normal operation.    tungsintervall des steuerbaren Schalters (Q1)
vergangen bt, um den ersten Schaltstrom zu ver- 9. Powersupply according
claim I characterized in   20  anlassen, die vorbestimmte Starke zu Ober-
that said first impedance comprises a current       schrelten, und Mittel
(U2a) zur Anderung des er- sampling resistance (RS) that is coupled In
series  stan Leitungsintervalls in Obereinstimmung mit with said
controllable switch (Q1) and wherein      der Ausgangsversorgungsspannung
(B+), so said first control signal generating means com-     daB sich des
Tastverhaltnis des steuerbaren prises a comparator (Ula) responsive to a
signal  25  Schalters (QI) nach Art einerGegenkopplung an- that is
developed in said current sampling resistor  dert, um die
Ausgangsversorgungsspennung (RS) and to a reference level (Z21.7)
forgenerating  (B+) zu regein. a trigger signal, and a one-shot arrangement
re- sponsive to said trigger signal for generating a  2. Netzteil nach
Patentanspruch 1, dadurch ge- pulse of said first control signal (iB) when
said  so  kennzelchnet, daB der steuerbare Schalter el- signal that is
developed In said current sampling   nen ersten SchaIttransistor (QI)
umfalt und in resistance (RS) becomes equal to said reference     dem elne
dritte Wicklung (W2) des Transforms- level (Z2.7), said pulse being coupled
to said con-  tors (T) mit dem Steueranschlul des Transistors trol terminal
of said controllable switch (Q1) for  (Q1) verbunden let, um eine
Mltkopplungsschlei- turning off said controllable switch (Q1) through-  35
fe zu bilden, die als Sperrschwinger arbeltet. out the duration of said
pulse such that outside the duration of said pulse said controllable switch
3. Netzteil nach Patentanspruch 2, dadurch ge- (QI) is conductive.
kennzeichnet, daB die dritte Wickiung (W2) uber elnen Kondensator (102) mit
dem Sbtueran- 40      schlulldes Transistors (QI)verbunden ist, um Im ;-.-
PatentansprOche                                        Kondensator elne
Spannung zu bilden, die an den SteueranschluB des Transistors (QI) ange- I.
Schaltnetzteil, umfassend: sine Quelle (100) ei-    legt wird, um elnen
Ausschaltulbergang Im Tran- ner Eingangsversorgungsspannung (VUR); ei-
sistor zu beschleunigen. nen Transformator (1) mit elner ersten (WI) und
45 einer zweiten (W3) Wickdung; elnen stbuerbaren  4. Netzteil nach
Patentanspruch 3, gekennzeich- Schalter (Q1), dessen den Hauptstrom
leitender      net durch Mittel (U2a, U2b) zur Erzeugung elnes AnschluB mit
der ersten Wicklung (WI) und der       Impulses In Jeder Periode des ersten
Stuersi- Quelle (100) der Elngangsversorgungsspannung        gnals und
elnen zweiten Schalttransistor(Q3), an (VUR) verbunden let, wobel der
stbuerbare   6o      dessen SbteueranschluB der Impuls entwickelt Schalter
durch emn erstes periodisches Steuersi-    wird, um die dritte Wicklung
(W2) vom Sbteueran- gnal (iB) geschaltetwird, um elnen erstan Schalt-
schluP, des ersten Schaittransistors (Q1) wah- strom (ic) In der ersten
Wicklung zu erzeugen,      rend des impulses zu trennen, so daB die im Kon-
der magnetische Energie im Transformator spei-      densator (102)
entstehende Spannung den er- chert; Mittel (W4, 108), die an den
Transformator  55  stan Schaittransbstor(Q1) In Vorbereltung derfol- 



angeschlossen sind und auf den erstan Schalt-       genden Leltungsperlode
des ersten Schalttransi- strom reagleren, urn aus dergespelcherten Ener-
stors (Q1) zum Abschalten veranla~t. gle esne Ausgangsversorgungsspannung
(B+) zu 9 I 111111  11111 I 111111    17                 EP0332095B1
18 5. Netzteil nach Patentanspruch 1, gkonnzmelch-      nung grOBerwird,
als sin in Obereinstimmung mit net durch sine drits Wicldung (W2) des Traw
dem zweiten Bezugspegel fstgelegter Wert, wo- formators (T), die Ober einen
Kondensator (102)   bei dieses zweite Steuersignal an den ersten Ver- mit
dem Steuaranschlug des sbtuerbaren Schal-     gleicher (Ula) angelegt ist,
um den ersten Be- ters (Q1) verbunden ist, um sine Mitkopplungs-   5
zugspegel (Z2.7) zu andern, was den Spitzen- schleife zu bilden, die im
Normalbetrieb ala      wert des ersten Schaltstromes (ic) dazu veran-
Sperrschwinger arbeitt.                           IaW, wesentich kIelner zu
werden, als im Nor- malbetrieb. 6. Netzteil nach Patentanspruch 1, dadurch
ge- kennzelchnet, dam  der steuerbare Schalter ei-  10  9. Netztbil nach
Patentanspruch 1, dadurch ge- nen ersten Schaittransistor (Q1) umfait und
in    kennzeichnet, dag die erste Impedanz einen dem die Mittel zum Anlegen
einerniedrigen Impe-   Stromabtastwiderstand (RS) umfaMt, dermitdem danz
Mittel umfassen; die auf sin Signal anspre-  stbuerbaren Schalter (01) in
Relhe geschaltet ist chen, das im Transformator (T) entsteht, und auf  und
in dem die Mittel zur Erzeugung des ersten sin Signal, das die
Ausgangsversorgungsspan-  15  Steuersignales elnen Vergieicher (Ula) umfas-
nung (B+) abbildet, um sin zweltes Stbuersignal   sen, der auf sin Signal
reagiert, das im zu erzeugen, das am SteueranschluB sines zwei-
Stromabtastwiderstand (RS) entsteht, und auf ei- ten Schalttransistors (Q3)
aniiegt, wobei der     nen Bezugspegel (Z2.7), um sin Triggersignal zu
zweite Schaittransistor die niedrige Impedanz     erzeugen, und sine
Einzeischrittschaltung, die Ober die zwelte Wicidung (W3) des Transforma-
20  auf des Triggersignal reaglert, um einen Impuls tors (T) zu elnem
steuerbaren Zeitpunkt in elner  des ersten Stuersignales (IB) zu erzeugen,
gegebenen Periode des ersten Steuersignals (iB)   wenn das Signal, das im
Stromabtastwiderstand anlegt, der sich in Obereinstimmung mit dem Be-
(RS) entsatht, zum Bezugspegel (Z2.7) gleich trag der
Ausgangsversorgungsspannung (B+)         wird, wobei der Impuls an den
SteueranschluB andert, wobei die niedrige Impedanz (13) einen   25  des
steuerbaren Schalters (Q1) angelegt wird, Anstieg In der Anderungsrate des
ersten Schait-   um den steuerbaren Schalter (01) fOr die Dauer stromes
(ic) In der ersten Wicidung (WI) verur-   dieses Impulses auszuschalten, so
dami dersteu- sacht, die wesentlich h8her Ist, als vor dem steu-  erbare
Schalter (Q1) auierhalb der Dauer des erbaren Zeitpunkt.
Impulses leitet. s0 7. Netztell nach Patentanspruch 8, dadurch go-
kennzeichnet, dai die Mittel zur Erzeugung des  Revendlcatlons ersten
Steuersignals einen ersten Vergleicher (Ula) umfassen, der auf den ersten
Schaltstrom  1. Bloc d'alimentation a d6coupage comprenant: (Ic) reaglert
und auf minen ersten Bezugspegel  35  une source (100) de tension
d'alimentation a I'en- (Z2.7), um eonen Impuls des ersten Steuersignals
tr6e (VUR) ; un transformateur (T) ayant un pre- zu erzeugen, wenn der
erste Schaitstrom grffier   mier (WI) et un second (W3) enroulement; un
wird, als sin durch den Bezugspegel bestimmter    commutateurqui peutetre
commande (Q1) ayant Wert, so dma sin Spitzenwert des ersten Schalt-   une
borne conductrice de courant principal cou- stromes (Ic) In Obereinstimmung
mit dem Be-  40   pl6e au premier enroulement (WI) eta la source zugspegel
(Z2.7) bestimmt wird.                   (100) de la tension d'alimentatlon
a lentrde (VUR), le commutateur qui pout Atre commande S. Nstzteil nach
Patentanspruch 7, gekennzeichnst     etant commute par un premiersignal de
comman- durch sine Quelle (04) sines Ein-/Aus-Steuersl-   de periodlque
(iB) pour g6nerer un premier cou- gnales, das mit der Last verbunden ist
und sine   45  rant de commutation (Ic) dans le premier enrou- Verringerung
eines Ausgangsstromes, der durch    liment qui emmagasine 16nergie
magn6tique diese Lastfileit, wlhrend eines Bereitschaftsbe-  dans le
transformateur; des moyens (W4, 108) triebs verursacht, so dalB die
Verringerung des   cou pls au transnfonateur (1) et sensibles au
Ausgangsstromes zunachst nach einem Ober-         premier courant de
commutation pour produire, a gang des genannten Ein-/Aus-Steuersignales  so
partir de 1'6nergle emmagasin6e, une tension von einem Eln- zu elnem
Aus-Zustand die Aus-      dalilmentation a la sortie (B+) qui est coupl6e a
gangwversorgungespannung (B+) anstelgen iaMt,     une charge; une prerniere
Imp6dance d 6chantli- und elnen zweiten Vergieicher (Ulc), der auf sine
lonnage de courant (RS) coupi6a dana un traJet 



Spannung (V) reaglert, die die genannts Aus-      de courant qui comprend
le premier enroulement gangsversorgungsspannung abbildet, und auf el-  6s
(WI) pour conduire au momns une portion du pre- non zwelten Bezugspegel, um
nach Eintreten        mier courant de commutation (Ic) dans la premil- des
Oberganges sin zwelts Steuersignal zu er-    re imp6dance (RS) pour former
dans la premiere zsugen, wenn die Ausgangsversorgungsspan-
Imp6dance un signal d'6chantillonnage de cou- 10 111111111111111111111
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20 rant (Vsense) qui Indique un niveau du premier   racteris6 par un
troisieme enroulement (W2) du courant de commutation (Ic) lorsque Is
commuta-  transformatbur (T) coupl6 par l'intbrm6dialre d'un teur qul pout
etre commande (Q1) oet conduc-     condensatour (102) A la borne do
commands du tour; des moyons (Ula, U1b, Q2) sensiblesau si-  commutatour
qui pout etre commande (Q1) pour gnal d'6chantillonnage de courant (Veense)
pour   s  former une boucle A retroaction positive qui fono- g6nerer le
premier signal de commando (IB) pour  tionne pendant lo fonctionnement
normal commo commutor le commutateurqul peut etre comman-     un
oscillatour bloqu6. d6 (Q1) en non conduction lorsque le premler courant de
commutation d6passe un niveau pr6-  6. Bloc d'alimentatlon selon la
revendlcation 1, co- dMfini, caracterise par un organs (Q3) pour ap-  10
racteris6 on cs quo le commutatour qui pout etre pliquer une basso
imp~danco au second enrou-     command6 comprend un premier transistor de
lament (W3) apres qu'un premier intervaile de    commutation (Q1) et dana
loqul l'organe qul ap- conduction du commutatour qui pout etre
plique la basso Impedance comprend un organo command6 (Q1) se soit 6coul6
pourfalre en sorto  sensible A un signal qui esat form6 dana Is trans- quo
le command6 (Q1) so soft 6coul6 pour falro  15  formatbur (T) et A un
signal qul eat representatif en sorte quo le premier courant de commutation
de la tension d'allmentation a la sortie (B+) pour d6passe le niveau
pr~defini; et un organ. (U2a)  generer un second signal de commande qui eat
pour varier Is premier intrvalle de conduction on  coupi6 A une borne de
commando d'un second accord avec la tension d'allmentation A la sortie
transistor de commutation (Q3), le second tran- (B+) de toils maniere qu'un
rapport cyclique du  20  sistorde commutation appliquant la basso impe-
commutateur qul peut etre commande (Q1) varie    dance par le second
enroulement (W3) du trans- A la manlere d'une contre-reaction pour regler
la  formatbur (T) A un Instant qui pout etre comman- tension d'alimentatlon
A la sortie (B+).         d6 A l'lnt6rieur d'une periode donnee du premier
signal de commande (iB) qul vare en accord avec 2. Bloc d'allimentation
solon la revendicatlon 1, ca-  25  un niveau de tension d'alimentatlon A la
sortie ractris eon ca quo Is commutateurqui pout tre    (B+), la basse
Impedance (i-3) produisant une command6 comprend un premier transistor de
augmentatlon du taux de changement du premier commutation (Q1) etdans
lequel untroislimesen-   courant de commutation (Ic) dans Is premier en-
roulement (W2) du transformatour (T) est coupl6  rouloment (WI) qui est
consid6rablement plus A la borne de commands du transistor (Q1) pour  3o
6lev6e qu'avant l'instant qui pout etre comman- former une boucle de
ritroaction positive qul    d6. fonctionne comme un oscillatbur bloqu6. 7.
Bloc d'alimentation selon la revendication 6, ca- 3. Bioc d'allmentation
selon la revendbcation 2, cas  racterise on ca qu l'organe qui g6nere le
pre- ractirise en ca quo le trolsieme enroulement  35  mier signal .de
commando comprend un premler (W2) eat coupi6 A la borne decommandedutran-
comparatbur (Ula) sensible au premler courant sistor (Q1) par
l'intorm6dlalre d'un condensateur  de commutation (ic) et A un premier
niveau de r6- (102) pour former dans le condensateur une ton-  firencoe
(Z2,7) pour g6n6rer une Impulsion du sion qui est coupl6e A la borne de
commando du   premier signal de commando lorsque le premier transistor (Q1)
pour aco6l6rer une transition de   40  courant de commutation deviant
sup6rieur A une biocage dane le transistor.                      valeur
d6finle par le niveau de r6ffrence de toilo manilre qu'un niveau de crteb
du premier courant 4. Bloc d'alimentation solon la revendlcation 3, ca-  de
commutation (ic) eat d6fini en accord avec le ract6ris6 pardes moyens (U2a,
U2b) pourg6n6-     niveau de r6ference (Z2,7). rer une Impulsion dans
chaque p6riode du pre-  45 mier signal de commando, et un second transis-
S. Bloc d'alimentatlon selon la revendlcatlon 7, ca- tor de commutation
(Q3) ayant une borne de       racterise par une source (Q4) d'un signal de
commande ob l'impulsion se forms pour d6cou-     commando marcheoarret qui
est coupl6 A la char- pier Is troisiemeoenroulement (W2) deola borne de  ge
et qul provoque une r6duction du courant de commando du premier transistor
de commutation   5o  sortle qul passe dans la charge pendant un mode 



(Q1) pendant l'lmpulsion de tello manlere quo la  d'attente de tile maniere
quo la r6duction du tension qui eat d6volopp6e dana le condensatour
courant de sortie provoque initialement une aug- (102) provoque le blocage
du premier transistor  mentatlon de la tension d'alimentation A la sortie
de commutation (Q1) en preparation de la p6rio-  (B+) apres qu'une
transition du signal de de suivantb de conduction du premier transistor  55
commando marche/arret d'un 6tat de marche A de commutation (Q1).
un 6tat d'arret ait ou lieu, et un second compare- teur (Ulc) sensible A
une tension (VD qul eat re- 5. Bloc d'alimentation selon la revendication
1, co-  presentative de la tension d'alimentatlon A la sor- 1 1
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22 tie et A un second niveau de r6f6rence pour pro- duire, apres quo la
transition ait eu lieu, un se- cond signal de commando loraque la tenslon
d'allmentatbon a la sortie devient sup6rieure A un niveau d6flni en accord
avec le second nIveau de   5 ref6rence, le second signal de commands etant
coupl6 au premier comparateur (Ul a) pour faIre varier Is premier niveau de
r6ference (Z2,7), ce qul fait que le niveau de crbte du premier courant de
commutation (ic) devibnt considerablement  10 plus petit quo pendant le
fonctionnoment normal. 9. Bloc d'allmentatlon selon la revendlcation 1, ca-
ractirirs an co quo la premiere Imp~dance comprend une resistance
d'Achantillonnage de  i1 courant (RS) qui esat couplee en serie au commu-
tateur qui pout Atre commande (Q1) et dans le- quel l'organe qui genere Is
premier signal de commando comprend un comparatur(Ula) sen- sible A un
signal qui se forme dans la resistance  20 d'Achantillonnage de courant
(RS) eta un niveau 'y        de reference (Z2,7) pour generer un signal de
de- denchement, et un arrangement pas A pas sen- sible au signal de
decienchement pour generer une impulsion du premier signal de commando   25
(IB) lorsque le signal qui as forms dane la r~sis- tance d'Achantillonnage
de courant (RS) devient egale au niveau de reference (Z2,7), I'impulsion
etant couplee a la borne de commando du commutateur qul pout Mtrs commande
(Q1) pour  3o bloquer le commutateur qui pout etre commande (Q1) pendant
toutb la durne de l'impulsion de tile manlere quo le commutatour qul pout
Atre commande (Q1) est conductour en dehors de la dureo de l'impulsion.
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