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tion comprises a first transformercoupled to a deflec- tion yoke and
coupled to a derived secondary voltage The invention relates to the field
of protection cir-  source for driving a load, for example, for generating
cults for television receivers, and in particular, to pro-  an ultor
voltage. An on/off switch is responsive to an tection circuits for
controlling power supply and de-   5   onloff signal, for example a pulse
width modulated flection systems during overvoltage and overcurrent
signal. A second transformer has a primary winding conditions. Such a
circuit is for example described in  coupled to the switch and coupled to a
DC voltage EP-A-0332 089.                                     source and
has a secondary winding coupled to the Circuits for the generating
operating voltages ac  first transformer. The source of DC voltage may be
cording to the principles of switched mode powersup-  10  from a bridge
rectifier coupled to an AC mains supply. piles and resonant retrace
circuits for generating line  Afirst sampling circuitgenerates a first
feedback deflection currents and high voltage are subjecttova-  signal
indicative of current flowing from the second- rious overcurrent and
overvoltage conditions. These  ary winding to the first transformer. The
first sampling conditions can be most troublesome when the power  circuit
may comprise a sampling resistance coupled supply and line deflection
circuits are combined in a   15  between the secondary winding of the first
transfor- Wessel configuration, wherein a single switching out-  mer and a
source of ground potential, and a circuit for put stage controls both the
switched mode powersup-  rectifying the voltage developed across the resis-
ply and the line deflection current generation.    tance. Afirstsafety
circultresponsive to the firstfeed- A power supply and deflection system In
a Wes-  back signal controls the effect of the on/off signal on sel
configuration can comprise a switching transistor,  20  the switch when the
current flowing from the second- power supply and flyback transformers and
a hor-   ary winding to the first transformer exceeds a thresh- zontal
deflection yoke. The switching transistor is  old, by limiting the on time
of the switch to limit the coupled to both the powersupply transformer, the
fly-  peak value of the current. The on time may be limited back
transformer and the horizontal deflection yoke.  by effectively lowering
the DC level of the on/off con- The flyback transformer has a number of
windings   25  trol signal. coupled to rectifying circuits forsupplying
various op-  A second sampling circuit generates a second erating voltages
to various loads in the television, for  feedback signal indicative of the
ultor voltage. The example dynamic loads. The ultor voltage, for exam-
second sampling circuit may comprise a rectifying cir- ple, can represent a
very significant dynamic load.  cuit for developing a voltage proportional
to the ultor The power supply transformer has a primarywinding   30
voltage. Asecond safety circuit responsive totne sec- coupled between the
switching transistor and a DC  ond feedback signal controls the effect of
the on/off voltage source. The power supply transformer also  signal on the
switch when the ultor voltage exceeds has a secondary winding, coupled to a
winding of the  a threshold, for example due to picture tube internal
flyback transformer by an energy transfer diode. An  arcing, by
interrupting propagation of the on/off signal on/off control signal is
generated by a regulator re-  35  to block operation of the switch. The
second safety sponsive to variations in one or more of the operating
circuit may comprise a monostable electronic latch. voltages, due to the
varying loads and resulting ener-  Athird sampling circultsenses current
conducted gy losses. The switching transistor is responsive to  by the
switch and generates a third feedback signal. the on/off control signal to
replenish the dynamic load  The third sampling circuit can comprise a
sampling re- losses In the flyback transformer and to control hor-  40
sistance coupled in series with the switch, for exam- zontal deflection,
pie through the collector-emitter path of transistor In a Wessel
configuration, such a circuit is partic-  switch, for developing a voltage
level proportional to ularly endangered by overloading. Overloading can
the current flowing through the transistor. One of the resultfrom a
numberofsources, forexample, through  first and second safety circuits is
also responsive to a defective component, due to a sudden scene   45  the
third feedback signal. change from dark to light with accompanying high
The first safety circuit can have the same effect beam current orfrom other
overload causes. In such  as would lowering the B+ voltage somewhat, to
main- cases, It is easy to reach saturation of the transfor-  tain the
powersupply and deflection system in an op- mer. High voltage peaks can
occur in or across the  erating condition at a safe power consumption level
switching transistor, which can destroy the transistor.  50  until the
overcurrentcondition dissipates. The second It is an aspect of the
Invention to provide safety  safety circuit can completely
interruptoperation of the protection from a pluralityof currentand voltage
over-  power supply and deflection system for a period of load conditions,
by monitoring feedback signals indi-  time, having the same effect as would
briefly turning cative of different voltage and current levels in var-  off
the television receiver, for example for a period of ous parts of a
switched mode power supply and line   55  about five seconds. deflection
system.                                     It is another aspect of the
invention to provide A power supply and deflection system for a tele-
safety protection from a plurality of current and vol- vision receiver
according to this aspect of the inven-  tage overload conditions, by
monitoring feedback sig- 2    



3                   EP0 460 201 B1                   4 nals indicative of
different voltage and current levels  ruptoperation of the powersupply and
deflection sys- In various parts of a switched mode powersupply and  tern
for a period of time, having the same effect as line deflection system
connected in a Wessel config-  would brieflyturning off the television
receiver, forex- uration.                                            ample
for a period of about five seconds. A power supply and deflection system
for a tele-   5  It is still another aspect of the invention to provide
vision receiver, in aWessel configuration, includes an  safety protection
from a plurality of current and vol- on/off switch responsive to an on/off
signal, a first  tage overload conditions, by monitoringfeedbacksig-
transformer having a primary winding coupled to the  nals Indicative of
different voltage and current levels switch and coupled to a source of DC
voltage and hav-  in various parts of a switched mode power supply and ing
a secondary winding, and a second transformer,  io  line deflection system,
wherein different overvoltage having a first winding coupled to a
deflection yoke,  or overcurrent conditions on the secondary side of a
coupled to the secondary winding ofthefirsttransfor-  transformer result in
different operational responses mer and coupled to the switch. According to
this sec-  from respective safety circuits. A power supply for a ond aspect
of the invention, a first sampling circuit  television according to this
aspect of the invention generates a first feedback signal indicative of
current  15  comprises a transformer having a plurality of wind- flowing
from the secondary winding of the first trans-  ings and an on/off switch
responsive to an on/off sig- former to the first winding of the second
transformer  nal for enabling conduction an energizing current to replenish
load losses. The first sampling circuit  through afirstoneofthewindings. A
first sampling cir- may comprise a sampling resistance coupled be-
cuit for generates a first feedback signal indicative of tween the
secondary winding of the first transformer  20  the energizing current
through the first one of the and a source of ground potential, and a
circuit for rec-  windings. Afirstsafetycircuit is responsivetothefirst
tifying the voltage developed across the resistance.  feedback signal for
controlling the effect of the onloff A first safety circuit responsive to
the first feedback  signal on the switch In a first manner when the ener-
signal controls the effect of the on/off signal on the  gizing current
exceeds a threshold. Arectifying circuit switch when the current flowing
from the secondary   25  is coupled to another one of the windings for
gener- winding to the first transformer exceeds a threshold,  ating a
voltage source for driving a dynamic load, for by limiting the on time of
the switch to limit the peak  example the ultor voltage for a cathode ray
tube. A value of the current The on time may be limited by ef-  second
sampling circuit generates a second feedback fectively lowering the DC
level of the on/off control  signal indicative of the dynamic load. Asecond
safety signal.                                        3o  circuit is
responsive to the second feedback signal for A second sampling circuit
generates a second     controlling the effect of the on/off signal on the
switch feedback signal indicative of a dynamic load on a de-  In a second
manner when the ultor voltage exceeds rived secondary voltage source, for
example the ultor  a threshold. The first safety circuit, responsive to
said voltage. The second sampling circuit may comprise a  first feedback
signal, controls the effect of the on/off rectifying circuit for developing
a voltage proportional  35  signal on the switch in the first manner by
limiting the tothe ultorvoltage. Asecondsafetycircuit responsive  on time
of the switch to limit the peak value of the en- to the second feedback
signal controls the effect of  ergizing current through the first one of
the windings. the onloff signal on the switch when the ultor voltage  The
second safety circuit, responsive to said second exceeds a threshold, for
example due to picture tube  feedback signal, controls the effect of the
on/offsig- internal arcing, by Interrupting propagation of the   40   nal
on the switch in the second manner by interrupting onloff signal to block
operation of the switch. The sec-  propagation of the on/off signal to
block operation of ond safety circuit may comprise a monostable elec-   the
switch. tronic latch.                                           The first
safety circuit can have substantially the Athird sampling circuit senses
current conducted  same effect as would lowering the B+ voltage some- by
the switch and generates a third feedback signal.  45   what, to maintain
the power supply and deflection The third sampling circuit can comprise a
sampling re-  system in an operating condition at a safe power con-
sistance coupled in series with the switch, for exam-  sumption level until
the overcurrent condition dissi- ple through the collector-emitter path of
transistor  pates. The second safety circuit can completely inter- switch,
for developing a voltage level proportional to  rupt operation of the
powersupply and deflection sys- the current flowing through the transistor.
One of the   5o  tern for a period of time, having the same effect as first
and second safety circuits is also responsive to  would brieflyturning off
the television receiver, forex- the third feedback signal,
ample for a period of about five seconds. The first safety circuit can have
substantially the  It Is yet another aspect of the invention to provide
same effect as would lowering the B+ voltage some-  safety protection from
a plurality of current and vol- what, to maintain the power supply and
deflection   55  tage overload conditions, by monitoring feedbacksig-
system in an operating condition at a safe power con-  nals Indicative of
different voltage and current levels sumption level until the overcurrent
condition dissi-  In various parts of aswitched mode powersupply and pates,
The second safety circuit can completely inter-  line deflection system,
wherein different overvoltage 3    



5                   EP O 460 201 B1                    6 or overcurrent
conditions on the primary and second-   The invention is founded on the
following consid- ary sides respectively of a transformer result in differ-
erations, which are explained in the context of a ent operational responses
from respective safety cir-  switched mode power supply and deflection
system cuits.                                             in a Wessel
configuration, wherein the occurrence of A power supply for a television
according to this   5   certain overload conditions can be more likely.
Power aspect of the Invention comprises a primary side and  is transferred
into the primary winding of the power a plurality ofsecondary side
transformerwindings. An  supply transformer during conduction of the
switch. on/off switch is responsive to an on/off signal for ena-  This
power is transferred to the secondary winding of bling conduction an
energizing current through the  the power supply transformer when the
switch stops primary side winding to supply energy to the second-  10
conducting. The power is than transferred to a wind- ary side windings,
Afirst sampling circuit generates a  ing of the flyback transformer,
through the energy first feedback signal indicative of current through the
transfer diode. The amount of energy transferred will switch, for example
the current flowing through the  depend upon load losses In the flyback
transformer. collector-emitter junction of a switching transistor. A  The
horizontal deflection circuit is one such load, al- first safety circuit is
responsive to the first feedback   15  though the horizontal deflection
circuit is a relatively signal for controlling the effect of the on/off
signal on  constant load, which can be accounted for in the orig- the
switch in a first manner when current conducted  Inal design and operating
parameters. Other loads by the switch exceeds a threshold. A rectifying
circuit  can be dynamic, and cannot be predicted as well in is coupled to
one of the secondary side windings for  advance. Moreover, such dynamic
loads can also re- developing a voltage source for driving a load. A sec-
20  suit from fault conditions, such as failure of various ond sampling
circuit generates a second feedback   components. A significant dynamic
load results from signal indicative of an energy replenishing current
generation of the ultor voltage for the cathode ray flowing In one of the
secondary side windings. Asec-  tube. In a typical kind of overload
situation, the power ond safety circuit is responsive to the second feed-
taken from the power supply transformer increases back signal for
controlling the effect of the on/off sig-  25  too severely. Power fed from
the power transformer nal on the switch in a second mannerwhen the energy
to the deflection transformer through the energy supplied to the secondary
side windings exceeds a  transfer diode likewise climbs unacceptably. The
cur- threshold. The first safety circuit, responsive to said  rent in the
secondary winding of the power supply first feedback signal, controls the
effect of the on/off  transformer, which feeds the energy transfer diode,
signal on the switch in the first manner by interrupting   30  also
Increases in turn. In accordance with aspects of propagation of the on/off
signal to block operation of  the invention this current is measured, for
example by the switching means. The second safety circuit, re-  means of a
sampling resistor, coupled between the sponsive to said second feedback
signal, controls the  secondary winding and ground. The voltage drop effect
of the on/off signal on the switch in the second  across the resistor is a
measure of the currentflowing manner by limiting theon time of the switch
to limit the   35  from the first transformer to the second transformer,
peak value of the energy replenishing current.     and consequently, a
measure of the power conducted The first safety circuit can completely
interrupt  from one transformer to the other to replenish load operation of
the power supply and deflection system  losses. It Is for this reason that
the voltage drop can for a period of time, having the same effect as would
be used as a corrective variable, or feedback signal, briefly turning off
the television receiver, for example  40  for triggering a first protective
safety circuit. The re- for a period of about five seconds. The second
safety  sistor has practically no Influence on the function of circuit can
have substantially the same effect as  the circuit itself, because it can
have a very low resis- would lowering the B+ voltage somewhat, to maintain
tance, for example 1 ohm or less. the power supply and deflection system in
an operat-   According toafurtheraspectof the invention, the ing condition
at a safe power consumption level until  45  first safety circuit operates
in tandem with othersafe- the overcurrent condition dissipates.
ty circuits, for example one which monitors the ultor It is yet another
aspect of the invention to provide  voltage by sampling the heater voltage
for the cath- power supply and deflection systems having safety  ode ray
tube. A second corrective variable, or feed- protection circuits for
various over voltage and over  back signal, Is developed by rectifying the
heater vol- current conditions, which circuits can act swiftly,  5o  tage,
which is used In addition to the first corrective even in response to brief
or sudden overload condi-  variable for triggering the same, or another
protective tions. Accordingly, the various sampling circuits and  circuit.
This solution is advantageous because the safety circuits operate with a
sufficiently short time  winding forderiving the heating voltageforthe
picture constant to enable altering the effect of the on/off sig-  tube
generally has a fixed coupling with the remaining nal on the switch
essentially without delay during an   55   windings of the transformer, and
for that reason, reg- overload condition. The safety circuits can respond,
isters an overload condition reliably and quickly. Both for example, within
a time interval of approximately  the amount of the energy transferred into
the second several horizontal line scanning periods.          transformer
and the amplitude of the impulse voltage 4    



7                   EP0 4O 201 B1                   8 at the second
transformer can be measured by simul-  regulated to maintain constant
deflection current in- taneously evaluating the energy transferred from the
dependentlyoffluctuationsof Inputvoltage and loads power supply transformer
to the flyback transformer  on the regulated voltage supplies. and the
voltage amplitude in the flyback transformer.  In the configuration of a
Wessel circuit the hori- The energy transferred from the power supply
trans-   5   zontal output stage is essentially horizontal output former to
the deflection transformer Is evaluated by  transistor Q1. Horizontal
output transistor Q1 drives monitoring the first corrective variable. The
voltage  both the power supply transformer and the flyback amplitude in the
deflection transformer Is evaluated  transformer. Transistor Ql is coupled
to the horizontal by monitoring the second corrective variable. Either
yoke W5, the flyback transformer T2 and the power or both corrective
variables can be utilized for trigger-  io  supply transformer T1. An input
voltage V1 Is gener- ing the same or respective protection circuits in the
ated at the filter capacitor C1 by the diode bridge rec- event of overload
conditions.                      tifiercircuit 14 from the AC mains
powersupply at the The first and second safety circuits can operate
terminals 12. The voltage VI is coupled to tap 12 of In tandem with a third
overload detection circuitwhich  the primary winding W1 of the transformer
T1 and ap- senses current conducted by the switch, for example  15  plied
to the transistor Q1, which acts as a power by another sampling resistor in
series with the switch.  switch. The voltage across the resistor is
indicative of the cur-  The secondary winding W3 of transformer T2, re-
rent conducted by the switch. Afeedbacksignal relat-  trace capacitorC4 and
damper diode D9 are coupled ed to this voltage can trigger operation of a
protection  across the collector tc emitter junction of the switch- circuit
to Interrupt operation of the deflection and   20  ing transistor Q1 by a
first diode DI0, poled for con- power supply system. The protection circuit
can be In-  duction In the same direction as the collector to emit-
dependent of those responsive to the first and second  ter junction. The
secondary winding W2 of the trans- corrective variables, or can be one of
the same pro-  former TI Is connected with the winding W3 of the tection
circuits.                                  transformerT2 through the energy
transfer diode D8, The time constant of the circuits in the paths of  25
poled to conduct and transfer energy from the pri- the first and second
corrective variables is, advanta-  mary winding to the deflection winding
during the re- geously, of such a small value that the protective cir-
trace Interval. cuits are made to operate practically without delay.   The
first half of the retrace Interval is the time The protective circuits can
be actuated, for example,  during which the retrace capacitor C4 is charged
by after only a few video lines, If in these video lines a   so  energy in
the retrace pulse flowing from the horizon- temporary overload condition
occurs, for example   tal yoke W5. The retrace capacitor C4 isfully charged
through a bright picture spot.                     at the middle of
retrace, when the deflection current FIGURES 1(a) and 1(b) together
Illustrate a por-  is zero. Current flows from the retrace capacitor C4
tion of a circuit for a television receiver illustrating as-  back through
the horizontal yoke W5 during the sec- pects of the invention. Lines In the
two FIGURES   35  ond half of retrace into the linearity capacitor C5. Re-
which connect to one another are denoted by the    trace ends when the
voltage across the retrace ca- same upper case reference letters. All
capacitances  pacitor C4 reaches zero, and the damper diode D9 are in
farads and EC equals 16 volts unless otherwise  conducts. The damper diode
D9 conducts until the noted. All resistances are In ohms, 1/4 watt, unless
deflection current reaches zero. Thereafter, the otherwise noted. The
values of components corre-  40  damper diode D9 turns off. Transistor Q1
will start spond to an AC mains supply of 220-240 volts. The  conducting
some time before the deflection current circuit configuration is the same
for an AC mains sup-  reaches zero, but not after, depending upon the ex-
plyof 110-120volts, although some of the component  tent of load losses. As
the deflection current exceeds values will be different
zero, the diode DI 0 becomes forward biased. This is FIGURES 2(a) - 2(e)
are waveforms useful for ex-  45  possible because transistor Q1 will
already be con- plaining operation of the circuit shown in FIGURE 1
ducting for the power supply function, and the cath- under normal operating
conditions.                 ode of diode D10 will be only slightly above
ground. FIGURES 3(a) - 3(b) are waveforms useful forex-    The start of
conduction by transistor Q1 will not plaining operation of the circuit
shown in FIGURE 1  affect the deflection current, whereby regulation of
under an overload condition.                  50  the power supply function
is independent of deflec- Apowersupply and deflection circuit 10 shown in
tion. Conduction of the deflection current iH through FIGURES 1(a) and 1(b)
embodies a Wessel configur-  diode DIO and transistor Ql continues until
transistor ation. Briefly, the output stage transistor In a Wessel  Q1 is
turned off, which Initiates retrace. The switching circuit operates with an
unstabilized input voltage  transistor Q1 is periodically controlled to be
conduct- source, and draws from the input voltage source only  55  ing and
blocked by the pulse-width modulating peri- as much power is required to
maintain regulated sup-  odic voltage signal 5, shown in FIGURE 2(a). The
sig- ply voltages or a constant deflection current. The con-  nal 5 is AC
coupled by capacitor C6, clamped by diode duction time of the horizontal
output transistor is  DI and adjusted in amplitude by the voltage divider
9                   EP 0  460 201 B1               10 



formed by resistors R4 and R5. The onloff pulse width  stood by reference
to the representative waveforms modulating signal Is coupled to the
horizontal output  shown in FIGURES 2(a) - 2(e). The instant at which stage
by transistors Q4, Q5 and Q6, which serve as  transistor Q1 turns on will
vary with the slope of the driving stage, and by the bias voltage network
18. The  leading edge of signal 5. Signal 5 isAC coupled by ca- bias level
forsignal 5 at the base of transistor Q4 may   5   pacitor C6 and reduced
in amplitude by voltage div- be modified by conduction of diodes D4 and D5.
Di-  ider, formed by resistors R4 and R5, to define a vol- odes D4 and D5
are nonconductive under normal op-  tage [err] at the base of transistor
Q4. Voltage Vb is erating conditions.                                shown
In FIGURE 2(a). More directly, the slope deter- The transformerT2 contains
a high voltage wind-  mines the turn on instant of transistor 04, by
altering ing W4 which, by means of rectifiers, generates the  10  the time
needed to reach a voltage level high enough high voltage VEHT, the focus
voltage [err] and the  to forward bias the base emitterjunction of
transistor screen-grid voltage VG2 for the picture tube 16. The  Q4.
Transistor Q5 is turned off when transistor 04 secondary winding W3 feeds
the line deflection coil  turns on. Transistor 08 is turned on when
transistor W5 which is grounded via the linearity adjuster W6.  Q5 turns
off, and supplies base drive to transistor Q1. Various rectifying circuits
20, 22, 24 and 26 develop   15  The voltage [err] at the collector of
transistor Q1 is operating voltages V2, V3, V4 and V5 respectively,  shown
In FIGURE 2(b). The voltage [err] falls sub- from the secondary windings of
the transformers TI  stantially to ground when transistor Q1 begins con-
and T2. The pulse width of the voltage signal 5 is  ducting at time t1. At
the same time, an upramping modulated, by standard circuitry not shown, in
such  current i2 flows through winding WI and through tran- a way that the
operating (switch-on) time of the tran-  20  sistor Q1 to ground, through
sampling resistors RI sistor Ql is regulated tostabilize the operating
voltag-  and R2. Transistor Q1 turns off at time t3, shortly af- es V2-V5.
ter transistor Q4 is turned off at the end of each pulse The base of the
secondary winding W2 is not    in signal 5 at time t2. The capacitor in
network 18 grounded as usual but connected to ground through  helps to
rapidly deplete the base charge of transistor a sampling resistor R3. The
energy stored in the   25  Q1 through transistor Q5, which turns on when
tran- transformer TI is conducted in the form of a current  sistor Q4 turns
off. The time needed to deplete the i1 through the energy transfer diode D8
to the trans-  base charge and turn transistor Q1 off is approxi- former
T2, and serves to replenish the power loss.  mately 6 microseconds. The
current i1 generates a negative voltage correc-   Immediately after
transistor 01 turns off, and tive variable US1 atthe resistor R3. The
correctiveva-  30  current i2 stops flowing, a reverse e.m.f. in winding
riable USI is rectified by diode D6 and appears at  WI induces a current i1
to begin in winding W2 attime point 'a In the form of a direct voltage
dependent on  t4, as shown in FIGURE 2(d), Current II flows through the
current i1. Above a threshold value voltage deter-  diode D8 into winding
W3. Current i1 also starts to mined by the sum of the forward bias voltages
of di-  flow through resistor R3 at time t4, developing the odes D4 and D5,
this negative direct voltage is cou-  35  feedback signal USI, shown in
FIGURE 2(e). Feed- pled through resistor R6 from point 'a' to the base of
back signal USI is characterized by a negative excur- the transistor 04 to
reduce the bias level, or DC level  slon having an amplitude related to the
amount of cur- at the base of transistor 04. This has the effect of re-
rent i2 flowing through diode D8. Signal USI is recti- ducing the on time
of transistor 04, which in turn re-  fied by diode D6 and establishes a
negative control duces the on time of transistor Q1. Reducing the on   40
voltage level across capacitor C2, at point a. time of transistor Q1 limits
the peak current i2 con-  FIGURES 3(a) and 3(b) Illustrate how the energy
ducted by transistor Q1 and limits the energy trans-  limiter of the
circuit described above responds to an ferred through diode D8. The on time
of transistor 01  overload current condition. The time scale of the wa- is
reduced as long as the energy limiting safety circuit  veforms in FIGURE 3
is compressed compared to the is active. The on time of transistor Q1
remains re-  45  waveforms of FIGURE 2. FIGURE 3 includes a time stricted
as long as the bias level of signal 5 is effected  Interval of
approximately 64 milliseconds. The same by the conduction of diodes D4 and
D5. Overload pro-  scale Interval in FIGURE 2 represents approximately
tection for the circuit 10 in general, and in particular  20 microseconds.
The amount of current i1 is related forthe transistor01, is thereby
achieved. This protec-  to the amount of current i2, conducted by
transistor tive circuit, or energy limiter, is actuated essentially  50
Q1,as illustrated in the waveforms of FIGURE 2. Cur- without any delay, as
the capacitor C2 is sized appro-  rent i2 is shown in FIGURE 3(a).
Avertical dashed line priately small, having a value of about 100 nF. The
30 marks a boundary between a dark picture with es- protective circuitacts
quickly even In cases where the  sentially zero beam current loading, to
the left, and a overload exists only during several lines of the tele-
100% white picture with essentially maximum beam vision picture, for
example, during a transition from a   55  current loading, to the right.
The average peak ampli- dark picture to a bright picture.
tude of current i2 during the black picture is approxi- The operation of
the protective circuit responsive  mately 2.2 amps. The voltage Va at the
cathode of di- to the corrective variable US1 can be further under-  ode D5
is shown in FIGURE 3(b), both before and af- 6    11                  EP 0
460 201 B1                 12 



ter the transition marked by line 30. The average vol-  tire circuit is
also achieved during any occurrence of tage level of voltage Va during the
black picture Is ap-  an unacceptably high impulse voltage at the transfor-
proximately zero volts, that is, ground.           mers TI or T2. Afterthe
transition to a white picture, the average  Athird protective circuit is
also provided for sens- peak amplitude of current i2 increases. At the same
5   ing the current i2 through diode D10 and transistor time, the level of
voltage Va becomes more negative  Q1. Emitter current from transistor Q1 is
directly as current i1 increases with current i2. It can be seen  sensed by
sampling resistors R1 and R2. The voltage from FIGURE 2(a) that the maximum
amplitude of     across the sampling resistors is developed at [err] is
approximately 0.8 volts. This is more than is  point 'c', at charging
capacitor C3. The voltage at needed to turn on transistor Q4. Voltage Va
becomes  io  point c is another input to the base of transistor Q2 more
negative as the average peak amplitude of cur-  which forms part of the
latch circuit described above. rent i1 increases with current i2 during
successive  If the current i2 flowing into transistor Q1 becomes bright
white horizontal lines. Very soon after the tran-  too large then the
voltage at point 'c' becomes corre- sition, voltage Va becomes negative
enough to for-  spondingly more positive. When the voltage Is large ward
bias diodes D4 and D5. This can occurafteronly  15  enough, transistor Q2
becomes conductive and en- a few horizontal scanning periods. The base of
tran-  ables operation of the latch to effectively switch off sistor Q4
will be pulled lower, requiring a higher level  the voltage signal 5. of
voltage [err] to turn on transistor Q4. The on time  Consequently, the
entire circuit provides over- of transistor Q4 will be delayed, and
therefore re-  load protection in several respects. One is based on duced,
and the on time of transistor Q1 will be like-  20  the current i1 through
the diode D8 being too high, wise reduced. This prevents current i2 from
rising  and causing an overload signal at point 'a'. Asecond above
approximately 2.7 amps. for the duration of the  Is based on the Impulse
voltage from transformers T1 overload condition and prevents current i1
from rising  orT2 being too high, and causing an overvoltage sig- furtheras
well. The maximum effect of the limiting ao-  nal at point 'b'. A third is
based on the current 12 tion occurs after approximately 64 milliseconds,
cor-  25  through transistor Q1 being too high, and causing an responding
to between two and three successive     overload signal at point 'c'.
fields. Voltage Va begins rising as the average peak am- plitude of current
i1 decreases with current i2. If the  Claims condition persists, the
receiver can continue to oper-  30 ate, but at a lower power level than the
maximum al-  1. A power supply and deflection system for a tele- lowable
level. The lower power level is represented by  vision receiver,
comprising: the current level of approximately 2.4 amps. This is        a
first transformer coupled to a deflection equivalent, in many respects, to
slightly lowering the  yoke and coupled to means for driving a load; input
voltage which is switched by transistor Q1. Di-  35   on/off switching
means responsive to an odes D4 and D5 eventually become nonconductive
on/off signal; as voltage Va rises, restoring the normal bias level to
a second transformer having a primary the base of transistor Q4, The
circuit returns to nor-  winding coupled to said switching means and mal
operation.                                           coupled to a source of
DC voltage and having a Another protective circuit is associated with  40
secondary winding coupled to said first transfor- transformerT2. which
supplies the heating voltage VH   mer, for the picture tube 16. The heating
voltage VH is rec-     sampling means for generating a first tified by the
diode D7 and fed to the base of transistor  feedback signal indicative of
current flowing from Q2 and collector of transistor Q3 through the Zenerdi-
said secondary winding to said first transformer, ode ZI and the diode D3.
If the impulse voltage atthe   45  and, transformerT2 increases then VH
also increases, and         means responsive to said first feedback
therewith, the rectified voltage across capacitor C7   signal for
controlling the effect of said on/off sig- present at point 'b'. Zener
diode Z1 becomes conduc-   nal on said switching means when said current
tive above a threshold value, so that the positive vol-  flowing from said
secondary winding to said first tage at point 'b' is coupled to the base of
transistor  50  transformer exceeds a threshold. Q2, which becomes
conductive. Conduction of tran- sistor Q2 turns on transistor Q3.
Transistors Q2 and  2. The system of claim 1, wherein said means re- Q3
form a latch, In the nature of an SCR. When the     sponsive to said
firstfeedback signal controls the latch is active, the voltage signal 5 is
suppressed by  effect of said on/off signal on said switching the effect of
diodes D2 and D3. Triggering of transis-  55  means by limiting the on time
of said switching tor Q1 Is prevented. The latch releases when the im-
means to llmitthe peakvalue ofsaid currentflow- pulse overload signal falls
low enough for the Zener  ing from said secondary winding to said first
diode to turn off. Consequently, protection for the en-  transformer. 7
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ter the transition marked by line 30. The average vol-  tire circuit is
also achieved during any occurrence of tage level of voltage Va during the
black picture is ap-  an unacceptably high Impulse voltage at the transfor-
proximately zero volts, that is, ground.             mers T1 or T2.
Afterthe transition to awhite picture, the average   Athird protective
circuit is also provided for sens- peak amplitude of current i2 Increases.
At the same   5   ing the current i2 through diode D10 and transistor time,
the level of voltage Va becomes more negative  Q1. Emitter current from
transistor Q1 is directly as current i1 increases with current 12. It can
be seen  sensed by sampling resistors RI and R2. The voltage from FIGURE
2(a) that the maximum amplitude of       across the sampling resistors is
developed at [err] is approximately 0.8 volts. This Is more than is  point
'c', at charging capacitor C3. The voltage at needed to turn on transistor
Q4. Voltage Va becomes   10  point 'c Is another input to the base of
transistor Q2 more negative as the average peak amplitude of cur-  which
forms part of the latch circuit described above. rent 11 increases with
current i2 during successive  If the current i2 flowing into transistor Q1
becomes bright white horizontal lines. Very soon after the tran-  too large
then the voltage at point 'c' becomes corre- sition, voltage Va becomes
negative enough to for-   spondingly more positive. When the voltage is
large ward bias diodes D4 and DS. This can occurafteronly  15  enough,
transistor Q2 becomes conductive and en- a few horizontal scanning periods.
The base of tran-  ables operation of the latch to effectively switch off
sistor Q4 will be pulled lower, requiring a higher level  the voltage
signal 5. of voltage [err] to turn on transistor Q4. The on time
Consequently, the entire circuit provides over- of transistor Q4 will be
delayed, and therefore re-  load protection in several respects. One is
based on duced, and the on time of transistor Q1 will be like-  20  the
current i1 through the diode D8 being too high, wise reduced. This prevents
current i2 from rising   and causing an overload signal at point 'a'. A
second above approximately 2.7 amps. for the duration of the  Is based on
the Impulse voltage from transformers T1 overload condition and prevents
current i1 from rising  orT2 being too high, and causing an overvoltage
sig- furtheras well. The maximum effectof the limiting ac-  nal at point
'b. A third is based on the current i2 tion occurs after approximately 64
milliseconds, cor-  25  through transistor Q1 being too high, and causing
an responding to between two and three successive       overload signal at
point 'c. fields. Voltage Va begins rising as the average peak am- plitude
of current i1 decreases with current i2. If the  Claims condition persists,
the receiver can continue to oper-  30 ate, but at a lower power level than
the maximum al-  1. A power supply and deflection system for a tele-
lowable level. The lower power level is represented by  vision receiver,
comprising: the current level of approximately 2.4 amps. This is          a
first transformer coupled to a deflection equivalent In many respects, to
slightly lowering the   yoke and coupled to means for driving a load; Input
voltage which is switched by transistor Q1. Dl-  35     on/off switching
means responsive to an odes D4 and D5 eventually become nonconductive
on/off signal; as voltage Va rises, restoring the normal bias level to
a second transformer having a primary the base of transistor Q4, The
circuit returns to nor-  winding coupled to said switching means and mal
operation.                                          coupled to a source of
DC voltage and having a Another protective circuit Is associated with  40
secondary winding coupled to said first transfor- transformerT2. which
supplies the heating voltageVH     mer, for the picture tube 16. The
heating voltage [err] is rec-       sampling means for generating a first
tified by the diode D7 and fed to the base of transistor  feedback signal
indicative of currentflowing from Q2and collectoroftransistorQ3 through the
Zenerdi-      said secondary winding to said first transformer, ode Z1 and
the diode D3. If the impulse voltage at the   45  and, transformer T2
increases then VH also Increases, and           means responsive to said
first feedback therewith, the rectified voltage across capacitor C7
signal for controlling the effect of said on/off sig- present at point 'b'.
Zener diode ZI becomes conduc-    nal on said switching means when said
current tive above a threshold value, so that the positive vol-  flowing
from said secondary winding to said first tage at point 'b' is coupled to
the base of transistor  50  transformer exceeds a threshold. Q2, which
becomes conductive. Conduction of tran- sistor Q2 turns on transistor Q3.
Transistors Q2 and  2. The system of claim 1, wherein said means re- Q3
form a latch, in the nature of an SCR. When the      sponsiveto said
firstfeedbacksignal controlsthe latch is active, the voltage signal 5 is
suppressed by  effect of said on/off signal on said switching the effect of
diodes D2 and D3. Triggering of transis-  55  means by limiting the on time
of said switching tor Q1 Is prevented. The latch releases when the im-
means to limit the peak value of said currentflow- pulse overload signal
falls low enough.for the Zener    ing from said secondary winding to said
first diode to turn off. Consequently, protection for the en-  transformer.
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3. The system of claim 1, comprising unidirectional   figuration.
conducting means for coupliing said secondary winding to said first
transformer.              12. The system of claim 1, wherein said means re-
sponsive to said first feedback signal comprises 4. The system of claim
1,wherein said firsttransfor-   5  a diode for determining said threshold.
mer has a winding coupled to said secondary winding and coupled to said
deflection yoke. Patentanspriiche 5. The system of claim 1, further
comprising: said load being a derived secondary sup-  10  1.
Stromversorgungs- und Ablenksystem fOr einen ply for generating an ultor
voltage for a cathode  Fernsehempfinger, umfassend: ray tube;
einen ersten Transformator, der mit einem Ab- means for generating a second
feedback        lenkloch und Mittein zum Ansteuern einer Last signal
indicative of said ultor voltage; and,      verbunden ist, means responsive
to said second feed-  15     ein Ein-/Aus-Schaltmittel, das auf ein
Ein-/Aus- backsignal forcontrolling the effectof said on/off  Signal
reagiert signal on said switching means when said ultor     einen zweiten
Transformator, der eine Primar- voltage exceeds a threshold.
wickiung aufweist, die mit dem Schaltmittel und einer Gleichspannungsquelle
verbunden ist, und 6. Thesystem of claim 5, wherein said means re-  20
eine Sekundarwicklung, die mit dem ersten sponsive to said second feedback
signal controls   Transformator verbunden ist, the effect of said on/off
signal on said switching  Abtastmittel zur Erzeugung Sines ersten R(Ick-
means by interrupting propagation of said on/off   fuhrungssignales, das
den Strom anzeigt, der signal to block operation of said switching means.
von der Sekundarwickdung zum ersten Transfor- 25      matorfliel~t, und 7.
The system of claim 5, further comprising means     auf das erste
Rfickfflhrungssignal derart reagie- for sensing current conducted by said
switching    rende Mittel, dal die Wirkung des Ein-/Aus-Si- means and
generating a third feedback signal,      gnales auf des Schaltmittel
gesteuert wird, wenn one of said means responsive respectively to
dervon der Sekundarwicklung zum ersten Trans- said first and second
feedbacksignals also being   30  formator flieSende Strom einen
Schwellenwert responsive to said third feedback signal.
iberschreitet. 8. The system of claim 1, further comprising:      2. System
nach Patentanspruch 1, bel dem die auf means for sensing current conducted
by        des erste RflckfOhrungssignal reagierenden Mit- said switching
means and generating a second   3S  tel die Wirkung des Ein-/Aus-Signales
auf den feedback signal; and,                              Schalter dadurch
steuern, dall sie die Ein-Zeit means responsive to said second feed-
des Schaltmittels begrenzen, um den Spitzen- back signal for controlling
the effect of said on/off  wert des Stromes zu begrenzen, der von der Se-
signal on said switching means when said current   kundirwicidung zum
ersten Transformatorflielt. conducted by said switching means exceeds a
4o threshold.                                      3. System nach
Patentanspruch 1, das in einer Richtung leitende Mittel zum Anschlug der
Se- 9. The system of claim 8, wherein said means re-       kundirwickdung
an den erstan Transformatorum- sponsive to said second feedback signal
controls   fast the effect of said on/off signal on said switching   45
means by interrupting propagation of said on/off  4. System nach
Patentanspruch 1, bei dam sine signal to block operation of said switching
means.  Wickiung des ersten Transformators mit der Se- kundarwicklung und
dem AblenkJoch verbunden 10. The system of claim 1, wherein said sampling
ast. means and said means responsive to said first  so feedback signal
operate to control the effect of  5. System nach Patentanspruch 1, dartber
hinaus said on/off signal on said. switching means within  umfassend: a
time interval on the order of several horizontal  die Last, die eine
abgeleitete Sekundlirquelle zur scanning periods.
Erzeugung einer Endanodenspannung far aine 55      Kathodenstrahirohre ist,
11. The system of claim 1, wherein said switching      Mittel zur Erzeugung
aines zweiten Rflckflh- means is also coupled to said transformer and
rungasignales, des die Endanodenspannung an- coupled to said deflection
yoke in a Wessel con-   zeigt, und 8    15                  EP 0 460 201 B1
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Mittel, die auf das zweibt Rilcefhrungssignal  Revendicatlons reagleren,
urn die Wirkung des Ein-/Aus-Signa- les auf die Schaltmittel zu steuern,
wenn die End-  1. Systeme d'alimentation en puissance et de ba-
anodenspannung einen Schwellenwert Ober-          layage pour un r6cepteur
de t6l6vision, compre- schreitt.                                  5
nant: un premier transformateur couple a un collier de 6. System nach
Patentanspruch 5, be! dem die auf      deflection et coupl6 A un organ.
pour exciter une das zwelte RrickfOhrungssignal reagierenden        charge;
Mitel die Wirkung des Ein-/Aus-Signales auf das    un organs de commutation
marchd/arret sensible Schaitmittel derart sbuern, daB sie die Obertra-  lO
A un signal marchelarret; gung des Eln-/Aus-Signales unterbrechen, urn
un second transformateur ayant un enroulement don Betrieb der Schaltmittel
zu sperren.           primalre couplI A l'organe de commutation men-
tlonn6etcouple A une source de tension continue 7. System nach
Patentanspruch 5, darfber hinaus       et ayant un enroulement secondaire
couple au Mittel zurAbtastung sines von den Schaltmitteln  15  premier
transformateur mentlonne; geleitbten Stromes und zur Erzeugung eines drit-
un organ. d'6chantillonnage pour gen6rer un ton Rrlckffhrungssignales
umfassend, wobei ei-     premier signal de retroaction qui indique un flux
nes der Mittel, die auf das erste bzw. zweite      de courant deo
'enroulementsecondaire mention- ROckffhrungssignal reagieren, ebenfalls auf
das    n6 au premier transformateur mentionne et dritte ROckfulhrungssignal
reaglert.      20       un organ. sensible au premier signal de r6troac-
tion mentlonne pour commander l'effet du signal S. System nach
Patentanspruch 1, daruber hinaus       marche/arrit mentionn6 sur ledit
organs de umfassend:                                         commutation
lorsque leditflux de courantde l'en- Mittbl zurAbtastung sines von den
Schaltmitteln   roulement secondaire mentionne au premier geleiteten
Stromes und zur Erzeugung eines  25    transformatbur mentionn6 depasse un
seull. zweiten ROckfuhrungssignales und Mittol, die auf das zweite
ROckfuhrungssignal  2. Systeme selon la revendication 1, dans lequel le-
reagleren, urn die Wirkung des Ein-/Aus-Slgna-     dit organe sensible au
premier signal de rntroao- lea auf das Schaltmittel zu steuern, wenn der
tion mentionn6 commande 'effet du signal mar- durch das Schaltmittel
fliealende Strom einen   30  che/arret mentionne sur ledit organ. de commu-
Schwellenwert uberschreitet.                      tation en limitant le
temps de marche de l'organe de commutation mentionn6 pour limiter la valeur
9. System nach Patentanspruch 8, bei dem die Mit-     de crfte du flux de
courant mentionne de l'enrou- tel, die auf des zweito RrickfOhrungssignal
rea-  lement secondaire mentionn6 vers le dit premier gieren, die Wirkung
des Ein-lAus-Signales auf  35  transformateur. das Schaltmittel steuern,
Indem sie die Obertra- gung des Eln-/Aus-Signales unterbrechen, urn   3.
Systeme selon la revendication 1 comprenant un den Betrieb des genannten
Schaltmittels zu         organo conducteur unidirectionnel pour coupler
sperren.                                           ledit enroulement
secondaire au premier trans- K
40      formatbur mentionn6. 10. System nach Patentanspruch 1, bei dem die
Ab- tastmittel und die auf das erste Rgdcfrlhrungssi-  4. Systeme selon la
revendication 1 dans lequel le- gnalreagierenden Mittel derartarbeibn,
dagsiedie   dit premier transformatbura un enroulementcou- Wirkung des
Ein-/Aus-Signales auf das Schaltmit-   p16 a l'enroulementsecondalre
mentionne etcou- tel Innerhaib eines Zeitraumes in der GrOBenord-  45  p16
au collier de deflection mentionne. nung von elnigen Zeilenabtastperioden
stbuern. 5. Systeme selon la revendication 1, comprenant de 11. System nach
Patentanspruch 1, bei dem des         plus: Schaltmittel in
einerWesselanordnung ebenfalls    ladite charge 6tant une allmentation
secondaire an den Transformator und an das Ablenkioch an-  50  d6rivee pour
gen6rer une tension d'anode termi- geschlossen !at.
nale pour un tube A rayons cathodiques; un organs pour g6n6rer un second
signal de re- 12. System nach Patentanspruch 1, bel dem die auf
troaction qul indique ladite tension d'anode termi- das erste
ROckffhrungssignal reagierenden Mit-     nale et tel elne Diode zur
Festlegung des Schwellenwer-  55  un organe sensible au second signal de
rhtroac- tea umfassen.                                     tion mentlonn6
pour commander l'effet du signal marche/arret mentionn6 sur ledit organs de
commutation lorsque ladite tension d'anode ter- 9    17                 EP
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*C   L  M   S* minale d6passe un seull. 6. Systeme solon la revendication 5
dane loquel le- dit organe sensible au second signal de r6troac- tion
mentionn6 commando l'effet du signal mar-   5 chdlarret mentionne sur ledit
organe de commu- tation on Interrompant la propagation du signal
marchdlarret mentionne pour bloquer le fonction- nement de l'organe de
commutation mentbonn6. 10 7. Systeme selon la revendication 5, comprenant
de plus un organ. pour palper le courant conduit par ledit organs de
commutation et g6n6rant un trol- sieme signal de retroaction I'un des
organes mentionn6s sensible respectivementaux premior  16 et second signaux
de r6troactlon mentlonn6s 6tant egalement sensible au troisieme signal de
retroaction mentionne. 8. Systeme solon la revendication 1, compronant de
20 plus: un organ. pour palper le courant conduit par ledit organ. de
commutation et g6n6rant un second si- gnal de r6troaction ot un organs
sensible au second signal de r6troac-  25 tion mentionn6 pour commander
l'effet du signal marchelarrAt mentionn6 sur ledit organe de commutation
lorsque ledit courant conduit par le- dit organ. de commutation depasse un
seull. 30 9. Systeme solon la revendication 8, dans lequo le dit organ.
sensible au second signal de r6troac- tion menthonne commando l'dffet du
signal mar- chelarret mentionne sur ledit organo de commu- tation on
interrompant la propagation du signal  35 marchdlarret mentionne pour
bloquerle fonction- noment de l'organe de commutation mentionne. 10.
Systeme solon la revendication 1, dans lequel le- dit organ.
d'6chantillonnage et ledit organs sen-  40 sible au premier signal de
retroaction mentlonne fonctionnent pour commander l'effet du signal
marchedarret mentionne sur ledit organs de commutation A l'int6rieur de
l'intorvalle de temps de l'ordre de quelques periodes de balayage ho-  45
rizontal. 11. Systeme solon la revendication I dans loquel le- dit organs
de commutation est egalement couple au transformateur mentionne et couple
au collier  50 de deflection mentionne dans une configuration de Wessel.
12. Systeme solon la revendication 1, dans lequel le- dit organ. sensible
au premier signal de retroac-  55 tion mentionne comprend une diode pour
d6ter- miner ledit souil. 10    


