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the power transistor Is, for example, of the MOSFET (Metal Oxide
Semiconductor Field Effect Transistor) The invention relates to a fault
protection circuit  type. The source electrode Is grounded and the drain in
a power supply of, for example, a television appa-  electrode is coupled to
the primary winding of the ratus and, In particular, to one that prevents
an over-   5   aforementioned transformer. The voltage that Is de- current
condition In a power MOSFET transistor.    veloped between the drain
electrode and ground is EP-A-0 255 067 shows a circuit of this art Within
proportional to the current In the MOSFET during its this circuit a
measuring device in form of a differential  conduction. Therefore, such
voltage is indicative of amplifier is disabled when a switching power
transis-  the level of the current thatflows in the MOSFETdur- tor is
non-conductive. However, the signal to be   10  ing conduction. Such
voltage is used for generating measured still contains the large peaks
which occur  an over-current protection signal, embodying an as- when the
switching power transistor Is non-conduc-  pect of the invention. tive. As
a result, the measuring is not as accurate as  On the other hand, the
voltage between the drain would be desired.
electrode and ground, when the MOSFET is noncon- ADC-to-DC converter, or
chopper, used In, for ex-  15  ductive, may be substantially higher and may
not be ample, a television apparatus power supply, may util-  indicative of
the current thatflows during the conduc- ize a switching power transistor
operating at a given  tion time of the MOSFET transistor. It may be desir-
frequency and having a first main current conducting  able to prevent that
voltage from affecting the over- electrode that is coupled to a first
terminal of a pr-  current protection signal. mary winding of a
transformer. A second terminal of  20  In accordance with an aspect of the
invention, the the primary winding may be coupled to an Input DC  voltage
that Is developed at, for example, the drain voltage that may be obtained
from a battery or from  electrode, Is used for generating a first portion
of a a rectifier that rectifies an AC mains voltage. When  first signal,
embodying a feature of the Invention. The the transistor Is switched off, a
voltage Is induced in  voltage at the drain electrode may be referred to as
a secondary winding of the transformer. The induced   25  the voltage that
is developed across the "on" resis- voltage in the secondary winding Is
rectified for pro-  tance of the MOSFET. When the MOSFET is conduc- ducing
an output DC voltage that energizes a load cir-  tive, the level of the
first portion of the first signal va- cult The load circuit may be,
forexample, a deflection  ries proportionally as the voltage at the drain
elec- circuit of a television receiver.                  trode. The level
of the first portion of the first signal It may be desirable to protect the
power transistor  30  is Indicative of the current in the transistor. When
the against an over-current condition that may be de-  MOSFET is
nonconductive, a second portion of the structive. Such over-current
condition may be caused  first signal is established at, or damped to a
constant by, for example, an excessive loading condition In the  level such
as, for example, zero volts. In this way, an secondary winding of the
transformer.              amplitude of the first signal Is, advantageously,
Indi- In one prior art television circuit, a current level  35  cative of
the current In the transistor but is unaffected sampling resistor is
coupled in series with the main  by the voltage at the drain electrode when
the tran- current conducting electrodes of the power transistor.  sistor Is
nonconductive. A voltage that is representative of the current flowing  The
first signal is coupled to a current sensing ar- between the main current
conducting electrodes is  rangement that may Include a comparator. When a
developed across the sampling resistor. A compare-  40   magnitude of the
first signal exceeds a predeter- tor, responsive to the voltage across the
sampling re-  mined level, indicative of an over-current condition, sistor,
generates an output signal when an over-   the current sensing arrangement
generates a control current condition occurs. The over-current condition
signal that Is coupled to the gate electrode of the occurs when the current
in the power transistor ex-  MOSFET, causing It to turn off. In this way,
the MOS- ceeds a predetermined threshold level that Is consid-  45   FET is
advantageously protected against a potentially ered a safe operating level.
The comparator output  destructive over-current condition. In one embodi-
signal is coupled to a drive circuitry of the powertran-  ment of the
Invention, a second transistor is used for sistor to turn off the power
transistor, thus preventing  damping the first signal to the zero volt
level when the further conduction In the power transistor when the  MOSFET
power switch is nonconductive. over-current condition Is detected.
50       A fault detection and protection apparatus, em- In high current
applications, such sampling resis-  bodying an aspect of the Invention, In
a switching tor, disadvantageously, may dissipate considerable  powersupply
includes a source of an input supply vol- power. Hence, the efficiency of
the converter Is re-  tage and a first switching powertransistor having
first duced. Therefore, It may be desirable to sense the  and second main
current conduction electrodes and current in the power transistor without
Interposing  55   a control electrode. The apparatus Indudes a source such
sampling resistor In series with the power tran-  of a first control signal
at a given frequency that Is sistor.
coupled to the control electrode of the first switching In a circuit
embodying a feature of the invention,  power transistor. The first control
signal causes, dur- 2    3                   EP 0 345 679 B1
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Ing normal operation, the first switching translator to  URES 2a-2d
Illustrate waveforms useful for explain- operate ata switching frequency
determined In accor-  Ing the operation of arrangement 100 of FIGURE 1.
dance with the given frequency. Autilization circuit of  Similar numbers
and symbols in FIGURES 1 and 2a- the apparatus Includes an Impedance
coupled to the   2d Indicate similar items or functions. input supply
voltage and to the first main current con-     Arrangement 100 of FIGURE 1
Includes an oscil- ducting electrode fordeveloping an outputsupplyvol-
lator and driver stage 50 that generates a square tage In the utilization
circuit. The Impedance forms a  wave signal [err] at a given frequency
during normal current path to a switched main current that flows In
operation, as shown In FIGURE 2a. During normal op- the first switching
power transistor. A first current  eration, signal [err] of FIGURE 1 causes
a MOSFET [err] sensing signal Is developed at a frequency deter-  10  to
switch on and off, alternately, at the switching fre- mined in accordance
with the given frequency be-     quency that Is determined by that of
signal VG. A pri- tween the first and second main current conducting   mary
winding [err]  of a chopper transformer [err] has a electrodes of the first
switching power transistor   first terminal that Is coupled to a drain
electrode of when the first switching power transistor Is conduc-
transistor [err]  and a second terminal that is coupled to tive. The first
current sensing signal is Indicative of a   15   a DC input voltage B+. The
switching operation of level of the main current when the first switching
pow-  transistor [err] causes a voltage to be Induced In a sec- er
transistor is conductive. A first portion of a second  ondary windin [err]
of transformer [err]  Such voltage is current sensing signal that is
indicative of the level of  rectified by a rectifier arrangement 60
comprising a the main current is generated at an output terminal, in  diode
[err]  and a capacitor [err]  Rectifier arrangement accordance with the
first control signal and in accor-  20   60 produces a DC output voltage
VRL across a load, dance with the first current sensing signal, when the
such as a resistor RL. Resistor RL Is representative of first switching
power transistor is at a conductive  the load formed by circuitry of the
television appara- state. The output terminal is decoupled from the pow-
tus, not further illustrated In FIGURE 1, that Is energ- er transistor when
the first switching power transistor  ized by voltage [err] is at a
nonconductive state to prevent a voltage that  25  As a result of the
conduction of transistor [err] a is developed atthe first main current
conducting elec-  ramping current [err]   flows in winding [err]  as shown
in trode of the first switching power transistor when the  FIGURE 2b. The
dashed lines in FIGURES 2b-2d cor- power transistor is nonconductive, from
having a sub-  respond to a first example In which current [err] is larger
stantial contribution to an amplitude of the second  than In a second
example, shown by a solid line. current sensing signal. Asecond control
signal is gen-  30  During, for example, Interval t-t2 of FIGURE 2c, erated
when a magnitude of the first portion of the  current 11 of FIGURE 1
develops an upramping vol- second current sensing signal Is outside a
normal op-  tage [err] at the drain of transistor [err] that is propor-
eration range, indicating an occurrence of a fault con-  tional to current
[err]  Voltage [err] is equal to the magni- dition in the power supply. The
second control signal  tude of current 1 multipled by [err] where [err]
denotes is coupled to the control electrode of the first switch-  35  the
value of the "on" or forward resistance of transis- ing power transistor
for preventing the first switching  tor [err] when transistor [err] is
fully turned-on. When power transistor from further conducting.
transistor [err] Is nonconductive, such as during Inter- In the Drawing:
val [err] of FIGURE 2c, voltage [err] of FIGURE 1 is, FIGURE 1 Illustrates
a first embodiment of an    as a resultoftransformeroperation
oftransformerT1, over-current protection circuit, embodying an as-  40
more positive than voltage B+. During interval [err] for pect of the
Invention;                           example, voltage [err] of FIGURE 2c Is
Indicative of FIGURES 2a-2d Illustrate waveforms useful In     the
magnitude of current [err] of FIGURE 1. During in- explaining the operation
of the circuit of FIGURE  terval [err] of FIGURE 2c, voltage [err] Includes
a por- 1;                                              tion that is not
readily representative of current [err] In FIGURE 3 illustrates a second
embodiment of an   45  transistor [err] of FIGURE 1. over-current
protection circuit, embodying an-       In accordance with an aspect of the
Invention, a other aspect of the Invention;                   current
sensing signal [err] is generated from voltage FIGURES 4a-4d illustrate
waveforms useful for    [err] that is proportional to current [err] when
transistor Q1 explaining the operation of the circuit of FIGURE  is
conductive, and that is, for example, zero when 3; and
50  transistor [err] is nonconductive. Therefore, signal [err] FIGURE 5
illustrates a third embodiment of an    is, advantageously, unaffected by
voltage [err] during over-current protection circuit embodying a fur-  the
"off time of transistor Qa. In this way, an ampli- ther aspect of the
Invention that is utilized In a  tude of signal [err] such as, for example,
its peak-to- push-pull output stage.                          peak
amplitude, is proportional to current [err] that oc- FIGURE 1 illustrates a
DC-to-DC converter, or  55   curs during the "on" time of transistor [err]
Such fea- chopper arrangement 100 of a television apparatus    ture of
signal V2 is advantageous in that it simplifies that includes an
over-current protection arrangement  further processing of signal [err]
because signal [err] is 1 00a, embodying an aspect of the Invention. FIG-
unaffected by voltage [err] when transistor [err] is non- 3    5
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[err] may in-  current sensing arrangement 51 that may Include the 



dude, for example, low-pass filtering signal [err] to re-  aforementioned
low-pass filter. An over-current con- duce noise or averaging signal [err]
to form a signal  dition may occur when current [err] of FIGURE 2b ex- that
Is indicative of the average value or of the peak  ceeds a predetermined
level that Is considered a safe value of current [err] of FIGURE 1.
5   operating level. When such over-current condition oc- To generate
signal [err] the drain electrode of  curs, the peak or the average value
signal [err] be- transistor Q1 is coupled through a resistor [err] to a
comes larger than a corresponding predetermined drain electrode [err] of a
JFET (Junction Field Effect  reference voltage level. Consequently, current
sens- Transistor) [err] operating as a shunt switch. The gate  ing
arrangement 51 of FIGURE 1, that may include a electrode of transistor Q2
is coupled to signal [err]  10  comparator, generates an over current
protection sig- Transistors [err] operate in a complementary   nal INHIBIT
that is coupled to a control terminal 50a manner, when one is conductive,
the other is not, and  of oscillator and driver 50. Signal INHIBIT causes
sig- vice versa.                                        nal [err] to be
maintained at, for example, zero volts, Signal [err] embodying an aspect of
the Invention  that forces transistor [err] to remain nonconductive. and
developed at electrode [err] as shown in FIGURE   15   Current [err] of
FIGURE 1 becomes zero, thereby pro- 2d, Is equal, during Interval [err] to
voltage [err] of FIG-  tecting transistor [err] from the aforementioned
over- URE 2c. During Interval [err] forexample, that occurs  current
condition. The clamping operation of transis- when transistor [err] is
nonconductive, voltage [err] may  tor Q2, advantageously, simplifies the
manner by not be readily representative of current [err] of FIGURE  which
information regarding the magnitude of current 1. During Interval [err]
signal [err] of FIGURE 2d is  20  [err] is obtained from voltage [err] for
producing signal IN- clamped to approximately zero volts the "on" resis-
HIBIT. tance of conductive JFET transistor [err] of FIGURE 1.    FIGURE 3
Illustrates a power supply arrange- Therefore, the contribution of voltage
[err] to signal  ment 100', embodying another aspect of the Inven- [err]
when transistor [err] is conductive is substantially  tion, that Is similar
to arrangement 100 of FIGURE 1. larger than when transistor [err] is
nonconductive.  25  In particular, the magnitude of the current in each
Therefore, advantageously, a change In current [err] will  MOSFET
transistor, [err] of FIGURES 1 and 3, cause, proportionally, a larger
change in, for example,  respectively, is obtained from a voltage that Is
devel- the peak amplitude or the average of signal [err] than  oped between
the corresponding drain and source if signal [err] were not so damped. The
result Is an  electrodes when the respective transistor is on. Sim-
over-current detection arrangement that is more sen-  30  ilar numbers and
symbols In FIGURES 1 and 3 indi- sitive to variations in current [err] It
should be under-  cate similar items or functions. stood that resistor
[err] and transistor [err] form a control-  A signal Vs' of FIGURE 3 that
is analogous to sig- lable attenuator having a very high or Infinite
attenu-  nal [err] of FIGURE 1 contains Information of the mag- ation
factor that attenuates mainly when transistor [err]  nitude of a current
[err]  FIGURES 4a-4d Illustrate wa- is nonconductive and that couples, for
example, un-  35  veforms useful for explaining the operation of ar-
attenuated voltage [err] to form signal [err] when tran-  rangement 100' of
FIGURE 3. Similar numbers and sistor [err] is conductive,
symbols in FIGURES 3 and 4a-4d indicate similar Advantageously, signal
[err] of FIGURE 2d Is an  items or functions. analog signal. As an analog
signal, signal [err] Is ca-   In arrangement 100' of FIGURE 3, a signal
[err] pable of assuming any value from a range Including   40  that
controls the switching operation of transistor [err] infinite distinct
values when current [err] assumes any  is coupled to an anode electrode of
a diode [err] via a value from a corresponding range of values. in con-
resistor [err] Diode [err] operating as a series coupled trast, a digital
signal may assume only a finite num-  switch, has a cathode electrode that
is coupled to the bers of values. Being an analog signal, signal [er] of
drain electrode of transistor [err] Signal [err] supplies FIGURE 1 may be,
advantageously, readily low-pass  45   a small forward biasing current
through diode [err] at filtered In a conventional low-pass filter for
obtaining  the same time that signal [err] causes transistor [err] to a
filtered current sensing signal, not shown in the FIG-  turn on.
Consequently, signal [err] is proportional to URES, that is coupled to
current sensing arrange-  current [err] Signal [err] is developed at a
terminal [err] ment 51. Note that if voltage [err] were low-pass fil-  that
Is coupled at a junction between resistor R2' and tered directly, its
amplitude would not be readily rep-  5o  the anode of diode [err] Signal
[err] is equal, during in- resentative of current [err] This is so, because
the por-  terval [err] of FIGURE 4d, to the magnitude of current tion of
voltage [err] when transistor [err] is  nonconduc-  [err] multiplied by
resistance [err]  plus the level of vol- tive may not be necessarily
related to current [err]  in  tage [err]  Voltage [err] is the forward
voltage drop magnitude. Such portion may be much larger than the  across
diode D2' of FIGURE 3 that is approximately other portion of voltage [err]
when transistor [err] is con-  55   equal to 0.7 volts. ductive that makes
the process of extracting Informa-  When signal [err] is zero, such as, for
example, tion of current [err]  more difficult,                 during
interval [err] of FIGURE 4a, occurring when Signal [err] is coupled to an
input terminal 5la of  transistor [err] is nonconductive, the current in
resistor 4    7                   EP 0 345 679 B1                8 R2' of
FIGURE 3 Is zero and diode [err] Is back biased.  a signal [err] at a
junction terminal A of resistors [err] The nonconductive diode D2'
advantageously iso-    and R7 is formed. Signal VSUM is developed across a 



lates Input terminal 51a' from voltage [err] When di-  resistor R18 and an
integrating capacitor [err]  and cou- ode D2 Is nonconductive, voltage
[err] Is higher than  pled to an Inverting Input terminal of a comparator
voltage B+. Thus, during, for example, Interval [err] Of   5   [err]  Diode
[err] for example, prevents voltage [err] FIGURE 4d, signal [err] is
maintained at approximately  across transistor [err] from affecting signal
VSUM when zero volts.                                       transistor
[err] is nonconductive. When signal [err] of FIGURE 3, due to some fault
Should a fault condition occur that causes either condition, is too small,
or when the magnitude of cur-  of currents [err] and [err] to exceed a
predetermined level, rent [err] is excessive, protection signal INHIBIT' of
cur-  10  signal [err] Will exceed a reference voltage [err] de- rent
sensing arrangement 51' is generated. Signal IN-  veloped across a diode
[err] at a noninverting Input ter- HIBIT', advantageously, prevents
transistor [err] from  minal of comparator [err] Consequently, a signal
[err] being turned on.                                   will be generated
at an output terminal of comparator In some switched mode power supply
applica-    [err] Signal [err] is coupled via a noninverting Input ter-
tions it may be desirable to increase the frequency of  15  minal of a
comparator [err] having an output terminal signal [err] when current [err]
Increases so as to Increase  that feeds an inverting Input terminal of a
comparator the range of regulation of the DC output voltage in the  [err]
As a result Signal [err] occurs when signal [err] Is face of corresponding
variations In current 11 and In  greaterthan reference voltage VRF. When
signal V0 is voltage B+. Advantageously, signal [err] may also be
generated, a signal INHIBIT at a first or HIGH, logic coupled, as shown in
FIGURE 3 by a dashed line, to  20  level is generated at an output terminal
of comparator a frequency controlling terminal 50b' of oscillator and
[err] Signal INHIBIT at the first logic level causes the driver 50' to
Increase, for example, the frequency of  output signals of oscillator [err]
to remain at zero volts. signal [err] when the magnitude current i'
increases,  The result Is that each of signals [err] becomes and vice
versa.                                    zero. Therefore, the switching
operation in transistors FIGURE 5 illustrates a converter 100" embody-  25
[err] ceases and transistors [err] are Ing a further aspect of the
invention. Converter 100",  prevented from being turned on. Therefore,
signal that Includes a push-pull stage, generates a 24 volt  [err] becomes
zero and signal [err] returns to its nor- output voltage V24 by DC-to-DC
converting a 12 volt  mal operation level. battery Input voltage [err]
Converter 100" of FIGURE    Comparator [err] operates as a time-out timer.
5 may be used In, for example, a portable color tele-  30  Once Its output
signal [err] changes, signal [err] vision receiver having a ten inch
picture tube of the  Is prevented from Immediately returning to its normal
type 250ATB22, made by Hitachi Co., and not shown  operation level. Signal
[err] is so prevented until a in the figures. Additionally, converter 100"
of FIGURE  shut-down period of, Illustratively, 150 milliseconds 5 may
provide a 15 volt standby supply voltage [err]  has elapsed from the time
signal [err] returns to Its nor- and a 220 volt supply voltage [err]
Voltage [er] may   35   mal operation level. The 150 millisecond minimum be
used for energizing a resonant degaussing circuit  delay Is determined by
the time constant that Is asso- not shown In the figures.
ciated with a capacitor [err] coupled to an Inverting In- In converter
100", the drain electrodes of MOS-  put terminal of comparator [err] as
described below. FETS [err] are coupled to end terminals 90      During
normal operation of converter 100", signal and 91, respectively, of a
primary windin [err] of a   40  VSUM Is smaller than voltage [err] An
output terminal chopper transformer [err] Aterminal 92 of windin [err]  of
comparator [err] pin number 13, represents a high located Intermediate
terminals 90 and 91, is coupled  Impedance that is formed at an open
collectortransis- to battery voltage [err] An oscillator [err] generates
sig-  tor, not shown In the figures. An output terminal of nals at opposite
phases that are coupled via a drive  comparator [err] pin number 14, also
represents a circuit U2 to form oppositely phased signals [err] and   45
high Impedance. Capacitor [err] Is charged to a voltage [err] respectively.
Signals [err] coupled, re-  that is determined by resistors [err]
spectively, to the gate electrodes of transistors [err]  that form a
voltage divider. and [err] via resistors [err] cause transistors [err]
When signal INHIBIT at the output terminal of and Q20 to operate In a
push-pull manner.          comparator [err] Is low, signal INHIBIT enables
oscil- A drain current [err] of transistor [err] Is sampled by  5o  lator
[err] When an overload condition occurs, signal a diode D2 In a mannerthat
is analagous to that done  [err] increases above the level of voltage VRF
and by diode D2' of FIGURE 3. Consequently, a voltage  triggers comparators
[err] . Their output ter- [err] of FIGURE 5 is formed In a similar manner
to the  minals switch to the LOW state that Is approximately way signal
[err] of FIGURE 3 is formed. Similarly, a  at ground potential and drive
comparator [err] output drain current 120 of transistor Q20 of FIGURE 5 is
sam-  55  signal INHIBIT to the HIGH state level which disables pled by a
diode D30 to form a voltage [eerr] Voltages  oscillator [err] As a result
of converter 1 00" being dis- [err] that are alternately developed, are ap-
abled, signal [err] decreases to a value that is below plied to respective
resistors [err] and R7. Consequently,  that of voltage VRF and comparator
[err] output termi- 5    9                   EP0345679B1
10 nal switches to a high impedance. Because of the   a voltage [err] that
may be used as the supply voltage feedback provided by resistor [err]
comparator [err]   in a resonant degaussing circuit, not illustrated.
output signal [err] remains at the LOW state until    Voltage [err] is also
coupled to the gate of a MOS- 



capacitor [err] discharges through resistor [err] to a vol-  FET [err] to
turn on the transistor. Capacitor [err] is cou- tage that is lower than the
voltage of signal [err] Signal   5   pled via MOSFET [err] to a terminal 77
to develop vol- [err] is developed at the noninverting input terminal of
tage V24 at terminal 77 when the switching operation comparator [err]
Consequently, comparator U3B out-  is normal. When the switching operation
ceases, as put terminal switches to the high impedance and ca-  a result
of, for example, an over-current condition, pacitor [err] begins charging
via resistors [err] and  transistor [err] becomes immediately
nonconductive. R14. When the voltage at the inverting input terminal  10
When transistor Q30 becomes nonconductive, the of comparator [err] pin
number 6, has increased     transistor isolates terminal 77 from storage
capacitor above the voltage at the noninverting input terminal,  [err] In
this way, transistor Q30, advantageously, im- pin number 7, comparator U3A
output signal INHIBIT  mediately decouples power to the load. switches to
the LOW state and again enables oscilla- tor U1. Therefore, the generation
of signals [err] and   15 V2b Is resumed.
Claims The time interval between the triggering that is caused by signal
[err] and the time that the switching  1. Fault detection and protection
apparatus In a operation of transistors [err] ceases is, advan-  switching
power supply, comprising: tageously, very short, approximately I
microsecond.  20  a source of an input supply voltage (B+); After the
switching operation In transistors [err] and   a first switching power
transistor (Q1) having first [err] stops, the switching operation, cannot
immediate-  (D) and second (S) main current conducting elec- ly resume, as
indicated before. The resumption of the  trodes and a control electrode
(G); switching operation may occur, at the earliest, after  a source (50)
of a first control signal (VG) at a giv- the 150 millisecond shut-down
period has elapsed, as   25  en frequency that is coupled to said control
elec- described before. Thus, transistors [err] can    trode of said first
switching power transistor (Q1) recover or cool down from the over-current
condition   for causing, during normal operation, said first before they
can be turned on again.                    switching transistor (Q1) to
operate at a switching In the circuit of FIGURE 5, the triggering level oo-
frequency determined in accordance with said curs when signal [err] exceeds
approximately 0.7  30    given frequency; volts that is determined by the
forward voltage of di-  a utilization circuit (T1) Including an impedance
ode De. Such level corresponds to voltages [err] and     [err] coupled to
said input supply voltage and to V91 each being at approximately 0.8 volts.
In each of  said first main current conducting electrode for MOSFET'S [err]
of FIGURE 5, the won resis-       developing an output supply voltage (VRL)
in said tance that occurs when the transistor is fully turned   35
utilization circuit, whereby on may be approximately 0.12 ohms. Thus, shut-
said Impedance (T1a) forming a current path to a down of converter 1 00
occurs when the current [err] or  switched main current (ii) that flows in
said first [err] exceeds approximately 6.5 amperes. The protec-
switching power transistor (Q1) to develop a first tion threshold voltage
or current may be controlled by  current sensing signal (VQ1) at a
frequency de- changing the value of resistor [err]           40
termined in accordance with said given frequen- Voltage comparator [err]
receives, via Its nonin-    cy, and that is developed between said first
(D) verting Input terminal, a reference voltage developed  and second (S)
main current conducting electro- in a zenerdiode [err] When battery voltage
[err] falls be-  des of said first switching power transistor (QI) low, for
example, 11 volts, signal INHIBIT is generat-  when said first switching
power transistor (Q1) is ed because signal U3BOT at the inverting input
termi-  45  conductive, said first current sensing signal nal of comparator
[err] becomes smaller than the vol-   (VQI) being indicative of a level of
said main cur- tage at the noninverting input terminal [err] Therefore,
rent when said first switching power transistor the switching operation of
transistors [err]     (Q1) Is conductive; ceases. Consequently, further
discharge of the bat-    characterized by tery is prevented.
50       first means (Q2) responsive to said first control The positive
portions of voltages [err] are  signal (VG) and to said first current
sensing sig- coupled to a charge storage capacitor C10 via diodes   nal
(VQI) and having resistor (RI) that is coupled [err], respectively.
Capacitor [err] Is thereby      to said first main current conducting
electrode (D) charged to approximately 24 volts. A voltage that Is  for
generating at an output terminal (Q2a) a first developed across a secondary
winding [err] of trans-  55  portion of a second current sensing signal
(VQ2) former T10 Is rectified and doubled in a voltage dou-  that is
Indicative of sad level of said main current bler 66 comprising a capacitor
[err] a diode [err] a diode  (i1) when said first switching power
transistor D7 and a capacitor [err] Voltage doubler 66 produces    (Q1) is
at a conductive state, and for decoupling 6    9                   EP 0 345
679 B1                 10 nal switches to a high impedance. Because of the
a voltage [err] that may be used as the supply voltage feedback provided by
resistor [err] comparator [err]   In a resonant degaussing circuit, not
Illustrated. output signal [err] remains at the LOW state until
Voltage VDG is also coupled to the gate of a MOS- capacitor [err]
discharges through resistor [err] to a vol-  FET [err] to turn on the
transistor. Capacitor [err] is cou- 



tage that is lower than the voltage of signal [err] Signal   5   pled via
MOSFET [err] to a terminal 77 to develop vol- [err] Is developed at the
noninverting input terminal of  tage [err] at terminal 77 when the
switching operation comparator [err] Consequently, comparator [err] out-
is normal. When the switching operation ceases, as put terminal switches to
the high impedance and ca-  a result of, for example, an over-current
condition, pacitor [err] begins charging via resistors [err] and
transistor [err] becomes Immediately nonconductive. R14. When the voltage
at the inverting Input terminal  io   When transistor Q30 becomes
nonconductive, the of comparator [err] pin number 6, has increased
transistor isolates terminal 77 from storage capacitor above the voltage at
the noninverting Input terminal,  [err] In this way, transistor [err]
advantageously, im- pin number 7, comparator [err] output signal INHIBIT
mediately decouples power to the load. switches to the LOW state and again
enables oscilla- tor [err] Therefore, the generation of signals V2, and
15 V2b is resumed.                                      Claims The time
interval between the triggering that is caused by signal [err] and the time
that the switching  1. Fault detection and protection apparatus in a
operation of transistors [err] ceases Is, advan-  switching power supply,
comprising: tageously, very short, approximately I microsecond.  20  a
source of an input supply voltage (B+); After the switching operation in
transistors [err] and    a first switching powertransistor (Q1) having
first Q20 stops, the switching operation, cannot immediate-   (D) and
second (S) main current conducting elec- ly resume, as indicated before.
The resumption of the   trodes and a control electrode (G); switching
operation may occur, at the earliest, after   a source (50) of a first
control signal (VG) at a giv- the 150 millisecond shut-down period has
elapsed, as   25  en frequency that is coupled to said control elec-
described before. Thus, transistors [err] can     trode of said first
switching power transistor (Q1) recover or cool down from the over-current
condition    for causing, during normal operation, said first before they
can be turned on again.                     switching transistor (Ql) to
operate ata switching In the circuit of FIGURE 5, the triggering level oc-
frequency determined In accordance with said curs when signal [err] exceeds
approximately 0.7  30     given frequency; volts that is determined by the
forward voltage of di-  a utilization circuit [err] Including an impedance
ode [err] Such level corresponds to voltages [err] and      [err] coupled
to said Input supply voltage and to V91 each being at approximately 0.8
volts. In each of   said first main current conducting electrode for
MOSFETS [err]of FIGURE 5, the "on" resis-        developing an
outputsupplyvoltage (VRL) in said tance that occurs when the transistor is
fully turned   35  utilization circuit, whereby on may be approximately
0.12 ohms. Thus, shut-          said impedance (T1a) forming a current path
toa down of converter 100" occurs when the current [err] or  switched main
current (II) that flows In said first 120 exceeds approximately 6.5
amperes. The protec-      switching power transistor (Q1) to develop a
first tion threshold voltage or current may be controlled by  current
sensing signal (VQ1) at a frequency de- changing the value of resistor
[err]             40      termined In accordance with said given frequen-
Voltage comparator [err] receives, via its nonin-       cy, and that Is
developed between said first (D) verting Input terminal, a reference
voltage developed   and second (S) main current conducting electro- ina
zener diode [err] When batteryvoltage [err]  falls be-    des of said first
switching power transistor (01) low, for example, 11 volts, signal INHIBIT
is generat-  when said first switching power transistor (Q1) is ed because
signal [err] at the inverting Input termi-  45  conductive, said first
current sensing signal nal of comparator U3A becomes smaller than the vol-
(VQ1) being indicative of a level of said main cur- tage atthe noninverting
input terminal VRF. Therefore,   rent when said first switching power
transistor the switching operation of transistors [err]              (Q1)
Is conductive; ceases. Consequently, further discharge of the bat-
characterized by tery is prevented.                              50
first means (Q2) responsive to said first control The positive portions of
voltages [err] are    signal (VG) and to said first current sensing sig-
coupled to a charge storage capacitor [err] via diodes    nal (VQ1) and
having resistor (RI) that is coupled D4 and D6, respectively. Capacitor
[err] is thereby       to said first main current conducting electrode (D)
charged to approximately 24 volts. A voltage that is    for generating at
an output terminal (Q2a) a first developed across a secondary winding [err]
of trans-  55  portion of a second current sensing signal (VQ2) former
[err]  is rectified and doubled In a voltage dou-   that Is indicative of
said level of said main current bler66 comprising a capacitor C12, a diode
D8, a diode  (11) when said first switching power transistor [err] and a
capacitor [err] Voltage doubler 66 produces     (Q1) Is at a conductive
state, and for decoupling 6    11                   EP 0 345 679 B1
12 said output terminal (Q2a) from said power tran-      (Q1) Is
non-conductive, said first current sensing sistor (Q1) when said first
switching power tran-     signal (VQ1') that is developed at said first
main sistor (Q1) is ata non-conductive state to prevent    current
conducting electrode (D) of said first a voltage (VQ1) that is developed at
said first       switching power transistor (Q1') back biases said main
current conducting electrode (D) of said first   5  diode (D2') to decouple
said first main current 



switching power transistor (Q1) when said power       conducting electrode
(D) of said first switching transistor is non-conductive from having a sub-
power transistor (Q1') from said second terminal stantial contribution to
an amplitude of said sec-    (anode) of said diode (D2'). ond current
sensing signal (VQ2); and second means (51) responsive to said second
current   10   S. An apparatus according to Claim 1, character- sensing
signal (VQ2) for generating a second          Ized In that said Impedance
comprises, a first control signal (INHIBIT), when a magnitude of
transformerwinding (TIOa) having afirstterminal said first portion of said
second current sensing     (90) that Is coupled to said first main current
con- signal (VQ2) Is outside a normal operation range      ducting
electrode (D) of said first switching power indicating an occurrence of a
fault condition In  15  transistor (Q10), a second switching power tran-
said powersupply, said second control signal (IN-     sistor (020) having a
first main current conduct- HiBIT) being coupled to said source (50) of
said     ing electrode (D) that Is coupled to a second ter- first control
signal (VG) controlling control said    minal (91)
ofsaidfirsttransformerwinding (T1Oa) first switching power transistor (Q1)
for prevent-    that is remote from said first switching power Ing said
first switching power transistor (Q1) from    20  transistor (Q10) for
conducting a second switch- further conducting.
Ing current in said second switching power tran- sistor (Q20) and having a
control electrode that 2. Apparatus according to claim 1, characterized In
is responsive to a control signal (V2b) at a fre- that said first means
comprises a second switch-      quency that Is related to that of said
first control ing transistor (02) having a control electrode that  25  sig
nal (V2a) such that said first (Q1 0) and second is coupled to said first
control signal (VG) and a    (Q20) switching power transistors operate In a
main current conducting electrode that is coupled     push-pull manner, and
wherein said second via said resistor (RI) to said first main current
means (51) is coupled to said first main current conducting electrode (D)
of said first switching      conducting electrodes (D) of said first (QIO)
and power transistor (Ql) for developing said second   30  second (Q20)
switching power transistors for current sensing signal (VQ2) at said main
current     generating said second current sensing signal conducting
electrode of said second switching         (VSUM) that Is Indicative of an
overcurrent con- transistor (Q2) such that when said first switching
dition in either one of said first (Q10) and second power transistor (Q1)
is conductive said second       (Q20) switching power transistors.
switching transistor (Q2) is non-conductive, and   35 vice versa.
6. An apparatus according to Claim 5, character- ized In that said second
means comprises first 3. Apparatus according to claim 1, characterized In
(D20) and second (D30) diodes, said first diode that said first means (Q2)
operates at a frequen-     (D20) having a first terminal that is coupled to
cy that is related to that of said first control signal  40  said first
main current conducting electrode (D) of (VG) and wherein, when said first
switching pow-      said first switching power transistor (QI0) and er
transistor (Q1) Is non-conductive, said first      said second diode (D30)
having a first terminal means (02) causes said second current sensing
that is coupled to said first main current conduct- signal (VQ2) to be at a
predetermined constant        ing electrode (D) of said second switching
power level that is substantially lower than of said first  46  transistor
(020) and combining means (R6, R7) portion of said second current sensing
signal         coupled to said diodes (D20,D30) for developing (VQ2).
said second currentsensing signal (VSUM) in ac- cordance with a signal (VS1
0) that is developed 4. An apparatus according to Claim 1, character-
at a second terminal of said first diode (D20) and ized In that said first
means comprises a diode   50  in accordance with a signal (VS20) that is
devel- (D2) having a first terminal that Is coupled to said  oped at a
second terminal of said second diode first main current conducting
electrode (D) of said   (D30). first switching power transistor (Q1) for
develop- ing said second current sensing signal (VD2') at  7. An apparatus
according to Claim 5, character- a second terminal of said diode (D2') such
that,  55  Ized by a rectifier arrangement (D4,D5) coupled when said first
switching power transistor (Q1 ') Is  to said first winding [err] for
generating a first conductive, said diode [err] is forward biased,
DCoutputvoltage (VDG) in a capacitor(Cl0) and and when said first switching
power transistor        a switching third means (D30) responsive toa sig- 7
13                  EP0345679B1                      14 nal that is
developed at a second winding (TIOb)    sin erstes Mittel (Q2), das auf das
orate Sbtuer- of said transformer (T10) for coupling said first   signal
(VG) und das erste Stromabtastaignal DC output voltage to an output
terminal (77) of     (VQI) reagiert und Ober eonen Widerstand (RI) said
third means (Q30) during normal operation      verffigt, dermitderersten
den Hauptstromleiten- and for fast decoupling said output terminal (77)   5
den Elektrode (D) verbunden ist, um an einem from said capacitor (CIO) when
a fault condition    Ausgang (Q2a) olnen ersten Tell elnes zweiten 



occurs.                                             Stromabtastaignales
(VQ2) zu erzeugen, das die Starke des Hauptstromes (1I) anzeigt, wenn der
8. An apparatus according to Claim 1, character-       orate
Schaltleistungstransistor (Q1) lelstet, und ized by a delay means (U3b)
responsive to said  10  um den Ausgang (Q2a) vom Leistungstransistor second
current sensing signal (VSUM) for gener-     (Q1) zu trennen, wenn der
orate Schaltleistungs- ating a signal (V3BOUT) that enables resumption
transistor (QI) sperrt, um esine Spannung (VQ1), of the switching operation
In said first switching  die an der ersten den Hauptbtrom leltnden Elek-
power transistor (Q1 0) only after a period having  trode (D) des ersten
Schaltleiatungstransistors at least a predetermined length has elapsed fol-
15  (Q1) entsteht, wenn der Loistungstransistorsperrt, lowing the
occurrence of said second control sig-   daran zu hindern, einen
wesentlichen Anteil an ei- nal (INHIBIT) that is sufficient to prevent harm
to  ner Amplitude des zweiten Stromabtastaignales said first switching
power transistor (Q10).        (VQ2) zu haben; und sin zweites Mitbi (51),
das auf das zweile 20      Stromabtastsignal (VQ2) reagiert, um sin zweltes
Patontanspriiche                                       Steuorsignal
(INHIBIT) zu erzeugen, wenn sich ine Grile des ersten Teiles des zwelten 1.
Fehlerfeststellungs- und -schutzvorrichtung In      Stromabtastsignales
(VQ2) auierhalb sines nor- elnem Schaltnetztell, umfassend:
malen Betriebabereiches befindet, was des Auf- elne Quelle elner
Eingangaversorgungsspan-   25     treten sines Fehlers im Netzteil anzeigt,
wobel nung (B+);                                          des zweite
Steuersignal (INHIBIT) mit der Quelle oinen ersten
Schaltleistungstransistor (QI) mit     (50) des ersten Steuersignales (VG)
verbunden siner ersten (D) und einer zweiten (S) den Haupt-  ist, das den
ersten Schaltielstungatransistor der- strom leitenden Elektrode und elner
Steuerelek-     art steuert, dag der erste Schaltieistungstransi- trode
(G);                                 30       stor (QI) an weltbrem Lelten
gehindert wird. sine Quelle (50) eines ersten Stouersignales (VG) mit einer
gegebenen Frequenz, des an der   2. Vorrichtung nach Patentanspruch 1,
dadurch ge- Stbuerelektrode des ersten Schaltleistungstran-
kennzelchnet, dail das orate Mittel einen zweiten sistors (Q1) anilegt, um
im normalen Betrieb den    Schalttransistor (Q2) enthilt, der sine Steuer-
ersten Schaittransistor (Q1 ) dazu zu veranlas-  35  elsktrode aufwelst,
die mit dem ersten Stbuersi- son, mit siner Schaltfrequenz zu arbeiten, die
In   gnai (VG) verbunden Ist, und elne den Haupt- Obereinstimmung mit der
gegebenen Frequenz          strom leistnde Elektrode, die Ober den Wider-
bestimmt lst;                                       stand (RI) mit der
ersten den Hauptstrom lelbtn- sine Anwendungsschaltung TI, die sine Impe-
den Eiektrode (D) des ersten Schaitleistungs- danz T1, enthalt, die mit der
Elngangsversor-  40   transistors (Q1) zur Erzeugung des zweiten
gungsspannung und der ersten den Hauptstrom         Stromabtastsignales
(VQ2) an der den Haupt- leitenden Elektrode verbunden !at, um sine Aus-
strom leltenden Elektrode des zweitsn Schalt- gangaversorgungsspannung
(VRL) in der An-           transistors (Q2) verbunden lst, so daB& der
zweibt wendungsachaltung zu erzeugen, wobel die Im-        Schaittransistor
(Q2) sperrt, wenn der orate pedanz (TIa) olnen Stromweg zu einem geschal-
45   Schaltlelstungstransistor (Q1) lelstet, und umge- tbben Hauptstrom
(i1) bildet, der Im ersten        kehrt. Schaltleistungstransistor (Q1)
fiiest, um emin r- stes Stromabtastaignal (VQ1) mitelnerFrequenz   3.
Vorrichtung nach Patentanspruch 1, dadurch go- zu bilden, die in
Obersinstimmung mit der gege-     kennzeichnet, daB des erste Mittel (Q2)
mit elner benen Frequenz bestimmtwird, und die zwischen   60  Frequenz
arbeltet, die mit der des ersten Stbuer- der ersatn (D) und der zweiten (S)
den Haupt-       signalos (VG) In Beziehung steht, und wobei das strom
leitenden Elektrode des ersten Schaltlel-     orate Mittel (Q2) bewirkt,
daB  des zweibe stungstransistors (Q1) erzeugtwird, wenn der er-
Stromabtastsignal (VQ2) auf elnem vorbestimm- ste Schaltleistungstransistor
(Q1) leltet, wobel    tom konstanten Wert verharrt, der wesentlich des
erste Stromabtastsignal (VQI) die Starke   55   niedriger 1st, als derdes
ersten Telles des zweiten des Hauptstromes anzeigt, wenn der orate
Stromabtastaignales (VQ2), wenn der erste Schaltlebtungstransistor (Q1)
leitt;                Schaltleistungstransistor (Q1) sperrt. gekennzeichnet
durch 8                            .... ....._. 1      L111  1111111111111
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Patentanspruch 1, dadurch ge-     R7), die mit den Dioden (D20, D30)
verbunden kennzelchnet, dal das orate Mittel eine Diode      sind, um das
zweite Stromabtastaignal (VSUM) (D21) umfalt, die aenen ersaen AnschluB
aufweiast,  in Obereinstimmung mit einem Signal (VS10) zu der mit der
ersten den Hauptstrom leitenden        bilden, das an einem zwelten
AnschluB der er- Elektrode (D) des ersten Schaltlelstungstransi-   5  sten
Diode (D20) entsteht, und in Obereinatim- stora (Q1) verbunden [t, um  das
zwelte            mung mit einem Signal (VS20), das an einem 



Stromabtastsignal (VD2') an einem zwelten An-      zwelten AnschluB der
zwelten Diode (D30) ent- schluS der Diode (D2') zu bilden, derart, dal3 die
steht. Diode (D2') in DurchlaBrlchtung vorgespannt Ist, wenn der erate
Schaitielstungstransistor (Q1')  1o  7. Vorrichtung nach Patentanspruch 5,
gekenn- leitet, und daB das erste Stromabtastsignal        zeichnet durch
eine Gleichrichteranordnung (D4, (VQ1I), das an derersten, den Hauptstrom
leiten-   D5), die mit der erstn Wicidung (T10a) verbun- den Elektrode (D)
des ersten Schaitleistungs-      den lt, um elne ersat
Ausgangaglelchapannung transistors (Q1' entseht, die Diode (D2') in
(VDG) in elnem Kondensator (Cl 0) zu erzeugen, Sperrmichtung vorspannt,
wenn der erste Schalt-  15  und sin drittes schaltendes Mittel (D30), das
auf leistungstransistor (QI) sperrt, um die orate den  ein Signal reaglert,
das an einer zweiten Wick- Hauptstrom leltende Elektrode (D) des ersten
lung (TIOb) des Transformators (TIO) entstht, Schaltleiatungstransistors
(Q1')vom zweitenAn-     umdlese ersteAusgangagleichapannung Im Nor- schluB
(Anode) der Diode (D2') zu trennen.         malbetrieb an olnen Ausgang
(77) des genannten 20      dritten Mittois (Q30) anzulegen und um den Aus-
5. Vorrichtung nach Patentanspruch 1, dadurch ge-     gang (77) vom
Kondensator (C10) zu trennen, kennzeichnet, dalB die Impedanz eine orate
wenn sin Fehler entsteht. Transformatorwicidung (T1 Oa) urnfalt, die einen
ersten Anachlul (90) aufwealst, dermitderersten,  B. Vorrichtung nach
Patentanspruch 1, gekenn- den Hauptstrom leltenden Elektrode (D) des er-
25  zeichnet durch Verzogerungsmittel (U3b), die auf sten
Schaltieibtungstransistors (Q10) verbunden    das zweibt Stromabtastsignal
(VSUM) reagleren, let, olnen  zweiten  Schaltleiatungstransistor     um ein
Signal (V3BOUT) zu erzeugen, das die (Q20), der elne orate den Hauptstrom
leitende      Wlederaufnahme des Schaltbetriebes Im ersten Elektrode (D)
aufwelst, die mitolnem zwelten An-   Schaltleistungstransistor (Q10) erat
nach elnem schluB (91) der ersten Transformatorwhiodung   3o  Zeitraum, der
mindestons sine vorgegebene (Ti 0a) verbunden ist, der vom ersten
Schaltiel-  iLange hat, nach Auftreotn des zweiten Steuersi-
stungstransistor (Q10) entfornt Ist, um einen      gnales (INHIBIT)
freigibt, der ausreichend Ist, um zweiten Schaltstrom in den zweiten
Schaltiel-      den ersten Schaltlelstungstransistorvor Beach&-
stungstransistor (Q20) zu leltn, und der elne      digung zu bewahren.
Steuerelektrode aufwelst, die auf ein Stbuersi-  35 gnal (V2b) mit elner
Frequenz reagiert, die zu der des ersten Stuersignales (V2a) in Beziehung
Rovendlcatlons steht, derart, da3 der orate (Q1 0) und der zweite (Q20)
Schaltleistungstransistor im Gegentakt ar-  1. Dibpositif de d6tection et
de protection contre les beitn, und wobel das zweite Mittel (51) mit der
40  erreursdans un bloc d'alimentation etdecommu- ersten den Hauptatrom
leitenden Elektrode (D)     tation comprenant: des ersten (Q10) und des
zweiten (Q20) Schalt-     une source de tension de secteur a l'entree (B+);
lelstungstransistors verbunden Ist, um das zwel-   un premier transistor de
puissance de commuta- to Stromabtastsignal (VSUM) zu erzeugen, das
tion (Q1) ayant une premlire (D) et une seconde eonen Oberstrom Im ersten
(Q1O) oder zweiten   45  6lectrode (S) conductrice de courant principal et
(Q20) Schaltitlstungstransistor anzeigt.           une 6lectrode de
commando (G); une source (50) d'un premier signal de comman- 6. Vorrichtung
nach Patentanspruch 5, dadurch go-     do (VG) a une frequence donnee qul
est coupI6 kennzelchnet, daB das zweite Mittel lne ersbte       ladite
electrode de commando du premier tran- (D20) und elne zwelbt (D30) Diode
enthalt, wobel  50  sistor de puissance de commutation mentionn6 die erste
Diode (D20) eonen ersten AnschluS auf-  (Q1) pour provoquer, pendant Is
fonctionnement weist, der mit der ersten den Hauptstrom lelten-   normal,
le fonctlonnement du premler transistor den Elektrode (D) des ersten
Schaitlebltungs-      de commutation mentlonn6 (Q1) A unefr6quence
transistors (Q10) verbunden lit, und die zwelte    de commutation
d6terminde en accord avec ladi- Diode (D30) oinen orston AnschluB aufwebet,
der  65  te frequence donn6e; mit der ersten den Hauptstrom leitenden
Elektro-   un circuit d'utilisatlon (TI) comprenant une Impe- de (D) des
zweiten Schaltileistungstransietors     dance (Tia) coupl6e a ladite
tension de secteur (Q20) verbunden Ist, und Kornbiniermittel (R8,     A
l'entr6e et A ladite premlere electrode conduo- 1      1111111 111111
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18 trice de courant principal pour former une tension  2. Dispositif salon
la revendication 1, caractris6 de secteur de sortie (VRL) dans ledit
circuit d'uti-  en co quo ledit premier organs comprend un se- Ilsation,
cond transistor de commutation (Q2) ayant une ladite Impedance (TI a)
formant un trajet de cou-  electrode de commando qul eat coupi6e au pre-
rant vers un courant principal commute (11) qul   5  mier signal de
commando mentionne (VG) et une passe dans ledit premier transistor de
puissance   6lectrode conductrice de courant principal qui oet 



de commutation (Q1) pour former un premier si-     coupl6e par laditb
resistance (RI) A ladito pro- gnal balayeur de courant (VQI) A une
frequence     miere 6lectrode conductrice de courant principal d6termine
oen accord avec ladite friquence don-   (D) du premier transistor de
puissance de n6e et qui eat form6 entre lea promibre (D) et se-  10
commutation mentbonn6 (QI) pour former ledit conde (S) 6lectrodes
conductrices de courant       second signal balaysur de courant (VQ2) A
ladito principal du premier transistor de puissance de    6lectrode
conductrice de courant principal du se- commutation mentionn6 (Q1) lorsque
ledit pre-      cond transistor de commutation mentionn6 (Q2) mier
transistor de puissance de commutation        de tells manibre quo, lorsque
ledit premier tran- (Ql) eat conducteur, ledit premier courant de ba-  15
sistor de puissance de commutation (Q1) eat layage de courant (VQI) 6tant
indicatbur d'un nl-  conducteur, ledit second transistor de commuta- veau
du courant principal mentionn6 lorsque Is    tion (Q2) n'est pas conducteur
et vice-versa. dit premier transistor de puissance de commuta- tion (Q1)
eat conducteur;                      3. Dlspositif solon la revendication
1, caracterise caractdrb par                             20       on ce quo
ledit premier organ. (Q2) fonctionne A un premier organ. (Q2) sensible au
premier si-     une fr6quence qui eat apparentee A cello du pro- gnal de
commando mentlonn6 (VG) et au premier      mier signal de commando
mentlonn6 (VG) et on signal de balayage de courant mentionn6 (VQ1)      ce
quo, lorsque ledit premier transistor de puis- et ayant une r6sistance (RI)
qui eat coupl6e a la-  sance de commutation (Q1) nest pas conduo- dite
premlire electrode conductrice de courant  25  tour, ledit premierorgano
(Q2)falten sortb quo le- principal (D) pour g6n6rer A une borne de sortie
dit second signal balayeur de courant (VQ2) soit (Q2a) une premibre portion
d'un second signal de   A une valeur constants pr6d6finio qul eat subs-
balayage de courant (VQ2) qui eat Indicateur de    tantiellement plus basso
quo cello de laditb pro- I'intensite du courant principal mentionne (11)
mire portion du second signal balayour de cou- lorsque ledit premier
transistor de puissance de   30  rant mentlonne (VQ2). commutation (Q1) eat
A un 6tat conductbur et pour d6coupler ladito borne de sortie (Q2a) du  4.
Dispositif solon la revendication 1, caracterlse transistor de puissance
mentionn6 (Q1) lorsque     on ce quo ledit premier organ. comprend une
ledit premier transistor de puissance de commu-    diode (D21) ayantune
premiere borne qui eat cou- tation (Q1) eat A un 6tat non conductbur pour
em-  35  pl6e A laditb premlbre electrode conductrice de pecher une tension
(VQI) qul eat formee A laditb   courant principal (D) du premier transistor
de premibre 6lectrode conductrice de courant prin-    puissance de
commutation mentionn6 (Q1) pour cipal (D) du premier transistor de
puissance de    former ledit second signal balayeur de courant commutation
mentionn6 (Q1), lorsque ledit tran-   (VD2') a une seconde borne de la dite
diode (D2') sistor de puissance n'est pas conducteur, d'avoir  40  de toile
manibre quo, lorsque ledit premier tran- une contribution substantielelA
uneamplitudedu     sistor de puissance de commutation (Q1') eat second
signal de balayage de courant mentonne      conducteur, ladite diode (D2')
eat polarisee en (VQ2) et                                           sens
direct et quo, lorsque ledit premier transistor un second organ. (51)
sensible au second signal    de puissance de commutation (QI) n'est pas de
d6tection de courant mentionn6 (VQ2) pour  45   conducteur, ledit premier
signal balayeur de cou- generer un second signal de commando (INHI-
rant (VQI') qul eat form6 A ladito premibre 6lec- BIT) lorsqu'une intensit
de ladite premibre por-  trde conductrice de courant principal (D) du pre-
tion du second signal balayeur de courant men-     mier transistor de
puissance de commutation tionn6 (VQ2) eat en dehors d'une plage de fono-
mentionne (Q1') polarise en sens inverse ladite tionnement normal indiquant
I'apparition d'un   5o  diode (D2') pour d6coupler ladite electrode etat
d'erreur dana ledit bloc d'alimentation, ledit  conductrice de courant
principal (D) du premier second signal de commando (INHIBIT) 6tantcou-
transistor de puisssance de commutation men- p16 a ladite source (50) du
premier signal de     tIonne (Q1') de ladite seconde borne (anode) de
commando mentionn6 (VG) commandant ledit          ladite diode (D2').
premier transistor de puissance de commutation  55 (Q1) pour empecher quo
le premier transistor de  5. Dispositif solon la revendication 1,
caracterIsA puissance de commutatlon mentionne (QI) conti-    en ce quo
laditb Impedance comprend un pro- nue A etre conducteur.
mler enroulement de transformateur (TIOa) 10 I   11111111111111111    19
EP 0 345 679 B1                 20 ayant une premiere borne (90) qui oet
couplie A   A une borne de sortie (77) du troisibme organe ladits premibre
electrode conductrice de courant  mentionne (Q30) pendant le fonctionnement
nor- principal (D) du premier transistor de puissance  mal et pour presque
d6o0upler ladite borne de de commutation mentionne (Q10), un second
sortie (77) du condensatbur mentionn6 (Cl 0) transistor de puissance de
commutation (Q20)   5  lorsqu'un 6tat d'erreur apparalt. ayant une premiere
electrode conductrice de 



courant principal (D) qul eat couplea A une secon-  8. Dispositif selon la
revendication 1, caract6rls6 de borne (91) du premier enroulement de trans-
par un 61ement de retard (U3b) sensible au se- formateur mentionn6 (T10a)
qui eat 6loIgn6 du     cond signal balayeur de courant mentionn6 premier
transistor de puissance de commutation   10  (VSUM) pour generer un signal
(V3BOUT) qui va- mentionne (Q1 0) pour conduire un second cou-     lide la
reprise de l'op6ration de commutation rant de commutation dans ledit second
transistor  dans ledit premier transistor de puissance de de puissance de
commutation (Q20) et ayant une    commutation (Q10) seulement apres qu'une
pe- 6lectrode de commando qui eat sensible A un si-   riode ayant au moins
une longueur predhtermi- gnal de commando (V2b) A une frequence qui eat  15
nee se soit ecoulee suivant l'intervention du se- apparent~e A celle du
premier signal de comman-   cond signal de commando mentlonne (INHIBIT) de
mentlonne (V2a) de telle maniere quo ledit     qui est suffisant pour
empecher un dommage au premier (Q1 0) et ledit second (Q20) transistor de
premier transistor de puissance de commutation commutation fonctionnent en
push-pull et dans     mentionne (Q10). lequel leditsecond organe (51)
estcouple a ladite  20 premibre electrode conductrice de courant pprin-
cipal (D) des premier (Q1O) etsecond (Q20) tran- sistors de puissance de
commutation mention- nes pour generer ledit second signal balayeur de
courant (VSUM) qui est Indicateur d'un etat de   25 courant de surcharge
dans l'un ou I'autre des pre- mier (Q1O) et second (Q20) transistors de
puis- sance de commutation mentionnes. 6. Dispositif selon la revendicatlon
5, caract~rlsi  30 on ce quo ledit second organs comprend u ne pre- mibre
(D20) et une seconde (D30) diodes, ladite premibre diode (D20) ayant une
premibre borne qui eat couplee A ladite premiere Alectrode conductrice de
courant principal (D) du premier  35 transistor de puissance de commutation
men- tionne (Q1 0) et ladite seconde diode (D30) ayant une premiere borne
qul eat couplee A ladito pre- minre Alectrode conductrice de courant
principal (D) du second transistor de puissance de   40 commutation
mentionne (Q20) et un organ. de combinabson (R6, R7) couple aux diodes men-
tionnhes (D20, D30) pour former ledit second si- gnal balayeurde
courant(VSUM) en accord avec un signal (VS1O) qui est forme A une seconds
45 borne de ladite premibre diode (D20) et en accord avec un signal (VS20)
qui estforme A une secon- de borne de ladite seconds diode (D30). 7.
Dispositif selon la revendlcation 5, caractwrisi  5o par un arrangement
redresseur (D4, D5) couple au premier enroulement mentionne (TI Oa) pour
generer une premibre tension de sortie directs (VDG) dans un condensateur
(Cl 0) et un troisib- me organ. de commu-tation (D30) sensible A un  55
signal qui est form6 A un second enroulement (T10b) du transformateur
mentionne (T10) pour coupler laditb premiere tension de sortie continue 11
I 1II~ 111111 III111111111111 1I111i    


