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The deflection circuit output transistor is typically a bipolar transistor
that is driven hard enough to stay The invention relates to a transistor
drive circuit  well in saturation until the end of trace, when the de- for
a deflection circuit output stage of a television or  flection current is
at its peak. However, any excess other such display device. In particular,
the invention   5   drive current may, disadvantageously, lead to an in-
relates to a drive circuit of a horizontal deflection cir-  crease in the
turn-off time and, hence, to an increase cuit output stage in which a
switching output transis-  in turn-off losses of the deflection circuit
output tran- tor, operating in a switching mode, produces a deflec-
sistor. This problem is aggravated at higher scan tion current In a
horizontal deflection winding.     rates. US-A-4,323,825 discloses an
electron beam de-  10   Because the entire energy required for generat-
flection circuit useful in cathode ray tube displays  ing the forward base
current that drives the output which employ television scanning principles.
The de-  transistor is produced in the aforementioned prior art flection
circuit has transformer coupling between a  driver stage, power losses In
the driver stage may be, source of horizontal drive signal and a switching
tran-  disadvantageously, high. Furthermore, as indicated sistor for the
horizontal deflection coil. Energy stored   15  before, the forward base
current becomes increasing- in the transformer during the scan and retrace
time is  ly smaller towards the end of the second half of trace; utilized
during the scanning time to provide base cur-  whereas, the forward base
current requirementof the rent to the switching transistor. In addition,
the trans-  output transistor becomes increasingly larger when former has a
second primary winding connected in    the collector current Is upramping.
Moreover, any va- the emitter circuit of the switching transistor in a man-
20  riation of the duty cycle of the driver transistor may, ner to allow
positive feedback. The positive feedback  disadvantageously, affect the
value of the forward enhances and sustains the base current during scan-
base current of the output transistor. ning time and controls its
magnitude.                  It may be desirable to produce a current in the
However, this increase of the base current does  secondary winding of the
transformer having an up- not accurately track the increase In deflection
current  25  ramping waveform, during the second half of trace, because the
current in said second primary winding  that tracks the upramping change in
the collector cur- includes not only the deflection current but also the
rent. In this way, the forward base current is upramp- transistor base
current, which is substantial.      ing during the second half of trace.
Another prior art horizontal deflection circuit that  In accordance with
the invention, there is provid- has been used in various color television
receivers in-  30  ad a television deflection apparatus, comprising: a
cludes a driver stage having a transformer coupled to  deflection winding;
a first switching transistor serially a control terminal of the output
transistor of the de-  coupled to said deflection winding and responsive to
flection circuit output stage. The driver stage further  a switching
control signal developed at a control ter- includes a second switching
transistor having a col-  minal of said first switching transistor for
generating lector electrode that is coupled to a primary winding   35   a
deflection current in said deflection winding such of the transformer. When
the switching transistor of  that, during a portion of a given deflection
cycle, each the driver stage is conductive, magnetic energy is   of said
deflection current and a transistor current stored in the inductance of the
primarywinding. At the  flowing in a main current path of said first
switching same time, a transformer coupled voltage developed  transistor
varies in a ramping manner; a source of an across a secondary winding of
the transformer caus-  40  input signal at a frequency that is related to a
deflec- es the switching output transistor of the output stage,  tion
frequency; and a transformer having a first wind- driven by the voltage
developed in the secondary    Ing responsive to said Input signal, a second
winding winding of the transformer, to be non-conductive.    serially
coupled to the emitter of said first switching When the switching
transistor of the driver stage be-  transistor and said deflection winding,
and a third comes non-conductive, the stored magnetic energy in  45
winding coupled to said control terminal and respon- the coupling
transformer produces, in a flyback man-  sive to said input signal for
producing said switching ner, a winding current that flows in the secondary
control signal; characterized in that the third winding winding of the
coupling transformer to form a forward  has a first terminal coupled
between said second base current for the output transistor. The winding
winding and said transistor, and a second terminal current turns on the
switching output transistor and   50  coupled to said control terminal so
that the said wind- maintains it turned-on until substantially the end of
Ing is subject exclusively to the flow therethrough of horizontal trace.
Such forward base current is pro-  one of said transistor and deflection
currents, and duced entirely from the magnetic energy previously  said
control signal varies, in a ramping manner during stored In the
transformer. Therefore, the forward base  said trace interval of said
deflection cycle, at a rate current is, disadvantageously, a downramping
cur-  55   of change determined by the rate of change of said rent during
the second half of trace; whereas, the de-  one of said transistor and
deflection currents. flection current and the collector currentof the
output  The invention has solved the problem of US-A-4 transistor are
upramping.                            323 825 byelectrically coupling said
second (W3) and 2  
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together, so that the base current  The collector of transistor Q2 is
coupled to a of said first switching transistor passes only through  damper
diode D2 of a conventional horizontal deflec- winding W2. In this way, only
deflection current pass-  tion circuit 103. Circuitry 103 further includes
a hori- es through winding W3, which provides highly accu-   zontal
deflection winding [err] a retrace capacitor C4, rate tracking of the base
current with the deflection   5   a trace capacitor [err] a linearity
inductor [err] and a lin- current
earity resistor [err] that are coupled In a well-known In the Drawing:
manner. A supply voltage [err] is coupled to circuit 103 FIGURE 1
illustrates a driver stage, embodying   via a winding T2a of a
transformerT2. During retrace, an aspect of the invention, of a horizontal
deflec-  circuitry 103 forms a retrace resonant circuit. tion circuit
output stage;                  10       FIGURES 2a-2f and 3a-3f illustrate
waveforms FIGURES 2a-2f illustrate waveforms useful for    useful for
explaining the operation of the circuit of explaining the operation of the
circuit of-FIGURE  FIGURE 1. Similar symbols and numerals in FIG- 1;
URES 1 and 2a-2f and 3a-3f indicate similar items or FIGURES 3a-3f
Illustrate additional waveforms    functions. useful for explaining the
operation of the circuit of  15  In operation, driver transistor Q1 of
FIGURE 1 is FIGURE 1;                                        conductive as
a result of a signal [err] of FIGURE 2a FIGURE 4 illustrates a driverstage
similarto that  being positive until time [err] of FIGURE 2c that causes in
FIGURE 1 that is used for driving a horizontal  transistor Q2 to be
nonconductive. The magnetic en- output stage of a CRT having a 90
deflection an-  ergy supplied by a collector current [err] of transistor Q1
gle;                                        20  is stored in winding W1 of
FIGURE 1. When transistor FIGURE 5 Illustrates a driverstage similarto that
Q1 is turned off, during interval [err] of FIGURE 2a, In FIGURE 1 that is
used for driving a horizontal.  the stored energy produces in winding W2 of
FIGURE output stage having a diode modulator,           1 a forward base
current [err] of transistor Q2. Current FIGURE 6 illustrates a driver stage
similar to that  [err] is sufficient to turn on deflection transistorQ2 and
in FIGURE 1 that is used for driving a horizontal  25  to maintain it in
saturation prior to time t2 of FIGURE output stage having a switched E-W
raster cor-   2e. rection circuit;                                    The
amplitude of current [err] of FIGURE 2d re- FIGURES 7a-7d illustrate
waveforms useful for    mains substantially constant during the first half
of explaining the operation of each of the circuits of  trace, interval
[err]. This is so because windings W2 FIGURES 4 and 6; and
30  and W3 are short circuited by the low impedance of FIGURE 8 illustrates
a driver stage of a deflec-  the base-collector junction of transistor Q2
that is tion circuit operating at 32KHZ                  coupled In series
with the forward biased damper di- FIGURE 1 illustrates a driverstage 100,
embody-  ode D2. At time [err], a deflection current [err] in deflection
ing an aspect of the invention, for driving a switching  winding [err] of
FIGURE 1 reversed polarity. As a result output transistor Q2 of a
horizontal deflection circuit  35   of current reversals in deflection
winding [err] of circui- output stage 101 of a television receiver. A
conven-  try 103 of FIGURE 1 and In a fly back transformer tional
horizontal oscillator 102, that produces, during  winding T2a
collectorcurrent [err] starts flowing in tran- normal power-on operation,
an output signal [err] at  sistor Q2 of FIGURE 1 after time t2 of FIGURE 2e
in a horizontal frequency fH, that is approximately 16  an upramping
manner. KHZ during normal power-on operation, is coupled   40   In
accordance with a feature of the invention, up- via a capacitor C2 and a
resistor R2 to a base elec-  ramping collector current [err] that flows as
an emitter trode of a driver transistor Q1. A diode D1 coupled to  current
through winding W3 of FIGURE 1 is transfor- the base of transistor Q1
prevents the base voltage  mer coupled through current transformer T1 to
the from becoming excessively negative. A collector of   base of transistor
Q2 in accordance with a turns ratio transistor Q1 is coupled to one end
terminal of a pri-  45   N2:N3 of windings W2 and W3, respectively. Trans-
mary winding W1 of a coupling transformer T1. The   former coupled current
[err] provides a major portion of other end terminal of winding W1 is AC
bypassed to   upramping forward base current [err] of transistor Q2, ground
bya filtercapacitor CI, and coupled via a cur-  during the second half of
trace, interval [err] when rent limiting resistor R1 to a source of supply
voltage  collector current [err] is upramping. The base-emitter V+ such
that resistor R1 and capacitor C1 form a rip-  50  junction of transistor
Q2 forms a very low impedance pie filter.
across winding W2. Therefore, a performance similar A secondary winding W2
of transformer T1 is      to that of an ideal current transformer operation
is ob- coupled across a base-emitter junction of transistor  tained in
transformer T1 for coupling the current in Q2 and across a resistor R4.
Ajunction terminal 101a  winding W3 to winding W2. The required turns ratio
that is coupled at a junction of winding W2, resistor R4   55  is selected
in accordance with a current gain parame- and the emitter of transistor Q2,
Is coupled to one end  ter [err] of transistor Q2. For example, when
parameter terminal of a winding W3 of transformer T1. The other  [err] is
equal to 4, the selected turns ratio, N2:N3, may end terminal of winding W3
is coupled to ground.     be equal to 4. The turns ratio between windings
W2 
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determined by the current gain [err] of tran-   Advantageously, resistor R3
of FIGURE 1 serves sistor 02. Should the coreselectedfortransformerT1  to
supply a base current that drives transistor Q1 into provide tight magnetic
coupling, such as for example,  saturation immediately after oscillator 102
is turned when an E-type core is utilized, such turns ratio may  off or
made Inoperative. Oscillator 102 may be turned be equal to the value of
current gain [err] of transistor   5   off in response to an output signal
ONIOFF of a re- Q2. On the other hand, if the magnetic coupling is not
mote receiver, not shown, that is used for turning off tight, a lower turn
ratio may be chosen.            the television receiver to operate the
receiver in a Upramping base current that Is proportional to   stand-by
mode operation. Advantageously, by being current [err] is induced in
winding W2 of FIGURE 1 only  conductive, transistor Q1 prevents
self-oscillation of after time t2 of FIGURE 2d. Transformer coupled up-  10
deflection circuit output stage 101 during the transi- ramping current
[err] of FIGURE 2e is added to the     tion to standby mode operation. Such
self oscillation aforementioned current already provided by the stor-
might have occurred in the absence of drive pulses ed magnetic energy in
transformer T1 to form up-    from the oscillator 102 and might have caused
harm- ramping base current [err]. The rate of change of cur-  ful high
current and voltage peaks in output stage rent [err] of FIGURE 1,
advantageously, closely tracks   15  101. Such high peaks might have
occurred if driver the base current requirement of deflection transistor
transistor Q1 were not held in conduction as long as Q2, having upramping
collector current [err] in a man-  energy is circulating in deflection
circuit output stage ner that maintains transistor Q2 In saturation without
101 following the transition to standby mode. The significantly overdriving
the base of transistor Q2,  stored energy in the driver transformer might
have during the second half of trace Interval, [err]. In con-  20  caused
output transistor Q2 to turn on, but not to turn trast, in the
aforementioned prior art driver stage, a  off properly. TransistorQ2 might
not turn off properly base current that is provided is downramping during
because the negative going slope of base current [err] trace. Consequently,
the base current may be unnec-  that in normal operation causes transistor
Q2 to turn essarily high during an Interval that is analogous to in-  off,
is not produced after oscillator 102 ceases oper- terval [err] of FIGURE
2d, as shown in dashed line wa-  25   ation. By maintaining transistor Q1
conductive during veform of FIGURE 2d.                                 the
transition to standby mode of operation, any Cut-off of transistor Q2 of
FIGURE 1 is initiated  lengthening of the last deflection cycle, occurring
af- at time [err] of FIGURE 2e, when transistor Q1 of FIG-  ter oscillator
102 ceases operation, is avoided. Such URE 1 is switched into saturation.
The level of collec-  lengthening, disadvantageously, might have over- tor
voltage [err] of FIGURE 2b at time [err] and the turns   so  stressed
deflection transistor Q2. ratio between windings W1 and W2 of FIGURE 1 de-
Resistor R1 limits the collector current and power termine the amplitude of
the negative turn-off voltage  dissipation in transistor Q1, during the
transition to developed across the base-emitter junction of tran-  stand-by
mode of operation. The use of a rather high sistor 02. This voltage and the
leakage inductance of  value for resistor R1 such as, for example, 180 ohm
transformer TI determine the negative slope [err] of   35  is,
advantageously, possible. This is so because driv- FIGURE 2d during a
storage or turn-off delay interval  er transistor Q1 operates at a lower
power level than [err] of transistor Q2 of FIGURE 1. Byselecting a prop-
the analogous transistor in the aforementioned prior er turns ratio of
windings W1 and W2, that is, for ex-  art circuit. Consequently, the
collector current in tran- ample, between 5 and 10, the desired negative
slope  sistor Q1, that is in saturation during a transition to [err] for
optimizing the base carrier discharge can   40  standby mode, will not harm
transistor Q1. Because be obtained. This is so because the turns ratio be-
resistor R1 has a high value, collector current and tween windings W1 and
W2 of transformer T1 deter-    power dissipation in transistor Q1 are
limited, In the mines the leakage inductance of transformer T1. The  case
of a failure in oscillator 102. waveform of collector current [err] of
FIGURE 2c shows    Advantageously, a main portion of forward base the peak
negative base current used for turning off  45  current [err] of deflection
transistor Q2 is derived from transistor 02 at time t4 of FIGURE 2c, the
start of hor-  its collector current [err] and rises linearly. In contrast,
izontal retrace.                                    In the aforementioned
prior art driver circuit, the entire During a substantial portion of the
second half of  drive current is supplied by the energy stored in the
trace, interval t2-t3 of FIGURE 2d, the increasing for-  driver
transformer. Therefore, a lower dissipation oc- ward base currentcauses an
increasing base-emitter  50  curs in driver stage 100 of FIGURE 1. The
result is voltage of transistor Q2 of FIGURE 1, which is trans-  that the
required level of voltage V+ may be, advan- former coupled across winding
W3. This transformer   tageously, lower than in such prior art driver
circuit. coupled voltage is coupled across winding W3 and is
Controlling the wave shape and peak amplitude coupled in series with
deflection transistor Q2. Such  of base current [err] in a precise manner
is desirable to series coupled voltage, however, is negligibly small.  55
Insure saturation of deflection transistor Q2 during Therefore, the voltage
across winding W3 does not   the second half of trace. This feature,
advantageous- 



appreciably impair the linearity of the deflection cur-  ly, is achieved in
the circuit of FIGURE 1 by transfor- rent and of current [err] of FIGURE
2e.                mer coupling the emitter current of transistor Q2 that 4
7                   EP 0 394 024 B1                 8 is linearly upramping
via winding W3. in comparison,  is approximately 32 KHZ. Similar symbols
and nu- in the aforementioned prior art circuit, an R-C damp-  merals in
FIGURES 1 and 8 indicate similar items or ing network coupled across a
primary winding of the  functions. The driver stage of FIGURE 8 is similar
to coupling transformer is typically used for controlling  that shown in
FIGURE 1. the waveform of the drive current. However, toleranc-   5  As
shown in FIGURES 1 4-6 and 8, driver stage es of the R-C damping network
produce, disadvanta-  100 can be easily adapted to many types of horizontal
geously, a corresponding tolerance spread in the val-  output transistors
and to different yoke impedances ues of the drive current.
and is well suited for higher scan rate applications. FIGURES 3a an 3c
illustrate waveforms of signal  The component count required for producing
the up- [err] of FIGURE 1 having different duty cycles and   10  ramping
base current is reduced relative to that re- the same frequency and the
resulting waveforms of   quired in some prior art circuits. The upramping
base base current [err] of FIGURES 3b and 3f, respectively.  current
improves the efficiency of the driver stage. As can be seen, the peak
amplitude of base current  The well controlled base driver waveform
produces a [err] is the same in both cases. The collector current [err]
lower dissipation in the output stage and an increased of FIGURE 3c is also
unaffected by the duty cycle va-  15  reliability. riation of signal [err].
FIGURE 4 illustrates a deflection circuit fora pin- free 90 CRT that
includes a driver stage similar to  Claims that shown in FIGURE 1. The
corresponding wave- forms are shown in FIGURES 7a-7d. Similarly, FIG-  20
1. A television deflection apparatus, comprising: URE 5 Illustrates a
deflection circuit for a [err] CRT        a deflection winding ([err]);
using a diode modulator. The corresponding wave-             a first
switching transistor (Q2) serially forms are shown In FIGURES 2a-2f and
3a-3f.            coupled to said deflection winding ([err]) and re- FIGURE
6 illustrates a deflection circuit for a    sponsive to a switching control
signal ([err]) devel- [err] CRT using a switched East-West raster correc-
25  oped at a control terminal of said first switching tion circuit. The
applicable waveforms are shown in    transistor (Q2) for generating a
deflection current FIGURES 7a-7d. Similar symbols and numerals in
([err]) in said deflection winding ([err]) such that, dur- FIGURES 1,
2a-2f, 3a-3f, 4-6 and 7a-7d indicate sim-   ing a portion of a given
deflection cycle, each of ilar items or functions.
said deflection current ([err]) and a transistor cur- The reason that the
waveforms of FIGURES 7b   30    rent ([err]) flowing In a main current path
of said first and 7c are different from those in FIGURES 2d and
switching transistor (Q2) varies in a ramping 2e, respectively, and from
those in FIGURES 3b and     manner. 3c, respectively, is that in FIGURES 4
and 6 the             a source (102) of an input signal ([err]) at damper
diode is coupled across transistor Q2. The      a frequency that is related
to a deflection fre- damper diode of FIGURE 4, for example, forms with  35
quency; and transistor Q2 an integrated circuit. This results in the     a
transformer (T1) having a first winding deflection current in winding [err]
to flow also through  (W1) responsive to said input signal ([err]) a sec-
winding W3, during the first half of trace. In contrast,  ond winding (W3)
serially coupled to the emitter in FIGURE 1, deflection current [err] does
not flow       of said first switching transistor (Q2) and said de- through
winding W3 during the first half of trace be-  40  flection winding
([err]), and a third winding [err] cause the cathode of diode D2 is coupled
to ground     coupled to said control terminal and responsive directly and
not via winding W3. Transformer T1 of     to said input signal ([err]) for
producing said FIGURE 6, may, preferably, have a lower primary
switching control signal [err]; winding inductance and a slightly higher
turns ratio         characterized in that the third winding between
windings W2 and W3 than in the circuit of  45  (W2) has afirst terminal
(101a) coupled between FIGURE 1 having a discrete damper diode D2.
said second winding (W3) and said transistor In an arrangement where
initiating standby mode    (Q2), and a second terminal coupled to said con-
of operation is obtained by switching off voltage V+ of  trol terminal so
that the said winding (W3) is sub- FIGURE 1, resistor R3 may, preferably,
be coupled to   ject exclusively to the flow therethrough of one of a
positive voltage [err], as shown in broken line. Vol-  50  said transistor
and deflection currents, and said tage [err] is derived from a secondary
winding T2b of     control signal ([err]) varies, In a ramping manner a
flyback transformer T2, rectified by a diode 77 and  during said trace
interval of said deflection cycle, filtered by a capacitor 78. This will
ensure a fall safe  at a rate of change determined by the rate of
transition from normal to standby operation by main-   change of said one
of said transistor ([err]) and de- 



taining transistor Q1 in saturation during the afore-  55  flection ([err])
currents. mentioned transition to standby mode operation. FIGURE 8
illustrates a deflection circuit for a  2. An apparatus according to claim
1 characterized CRT operating at a deflection frequency of [err] that   in
that said first switching transistor comprises a 5    7
EP 0 394 024 B1                8 is linearly upramping via winding W3. In
comparison,  is approximately 32 KHZ. Similar symbols and nu- in the
aforementioned prior art circuit, an R-C damp-  merals in FIGURES 1 and 8
indicate similar items or ing network coupled across a primary winding of
the  functions. The driver stage of FIGURE 8 is similar to coupling
transformer is typically used for controlling  that shown in FIGURE 1. the
waveform of the drive current. However, toleranc-   5  As shown in FIGURES
1, 4-6 and 8, driver stage es of the R-C damping network produce,
disadvanta-  100 can be easily adapted to many types of horizontal geously,
a corresponding tolerance spread in the vai-  output transistors and to
different yoke impedances ues of the drive current.
and is well suited for higher scan rate applications. FIGURES 3a an 3c
illustrate waveforms of signal  The component count required for producing
the up- [err] of FIGURE 1 having different duty cycles and   10  ramping
base current is reduced relative to that re- the same frequency and the
resulting waveforms of  quired in some prior art circuits. The upramping
base base current [err] of FIGURES 3b and 3f, respectively.  current
improves the efficiency of the driver stage. As can be seen, the peak
amplitude of base current  The well controlled base driver waveform
produces a [err] is the same in both cases. The collector current [err]
lowerdissipation in the outputstage and an increased of FIGURE 3c Is also
unaffected by the duty cycle va-  15  reliability. riation of signal [err].
FIGURE 4 illustrates a deflection circuitfora pin- free [err] CRT that
includes a driver stage similar to  Claims that shown in FIGURE 1. The
corresponding wave- forms are shown in FIGURES 7a-7d. Similarly, FIG-  20
1. A television deflection apparatus, comprising: URE 5 illustrates a
deflection circuit for a [err] CRT     a deflection winding ([err]); using
a diode modulator. The corresponding wave-           a first switching
transistor (Q2) serially forms are shown in FIGURES 2a-2f and 3a-3f.
coupled to said deflection winding ([err]) and re- FIGURE 6 illustrates a
deflection circuit for a   sponsive to a switching control signal ([err)
devel- [err] CRT using a switched East-West raster correc-  25  oped at a
control terminal of said first switching tion circuit. The applicable
waveforms are shown in   transistor(Q2) forgenerating a deflection current
FIGURES 7a-7d. Similar symbols and numerals in        ([err]) In said
deflection winding (LH) such that, dur- FIGURES 1, 2a-2f, 3a-3f, 4-6 and
7a-7d indicate sim-  Ing a portion of a given deflection cycle, each of
liar items or functions.                              said deflection
current (I) and a transistor cur- The reason that the waveforms of FIGURES
7b   3o  rent (l J flowing in a main current path of said first and 7c are
different from those in FIGURES 2d and     switching transistor (Q2) varies
in a ramping 2e, respectively, and from those In FIGURES 3b and    manner;
3c, respectively, is that in FIGURES 4 and 6 the           a source (102)
of an input signal (V.) at damper diode is coupled across transistor Q2.
The     a frequency that is related to a deflection fre- damper diode of
FIGURE 4, for example, forms with  35  quency; and transistor 02 an
integrated circuit. This results in the    a transformer (T1) having a
first winding deflection current in winding LH to flow also through  (WI)
responsive to said input signal (V.a, a seo- winding W3, during the first
half of trace. In contrast,  ond winding (W3) serially coupled to the
emitter in FIGURE 1, deflection current IH does not flow      of said first
switching transistor (Q2) and said de- through winding W3 during the first
half of trace be-  40  flection winding (-H), and a third winding (W2)
cause the cathode of diode D2 is coupled to ground    coupled to said
control terminal and responsive directly and not via winding W3.
Transformer T1 of    to said input signal (V.) for producing said FIGURE 6,
may, preferably, have a lower primary       switching control signal (lb?);
winding inductance and a slightly higher turns ratio        characterized
in that the third winding between windings W2 and W3 than in the circuit of
45  (W2) has a first terminal (101a) coupled between FIGURE 1 having a
discrete damper diode D2.           said second winding (W3) and said
transistor In an arrangement where initiating standby mode    (02), and a
second terminal coupled to said con- of operation is obtained by switching
off voltage V+ of  trol terminal so that the said winding (W3) is sub-
FIGURE 1, resistor R3 may, preferably, be coupled to  ject exclusively to
the flow therethrough of one of a positive voltage VV, as shown In broken
line. Vd-  SD  said transistor and deflection currents, and said tage V+'
is derived from a secondary winding T2b of   control signal (Ibp) varies,
In a ramping manner a flyback transformer T2, rectified by a diode 77 and
during said trace interval of said deflection cycle, 



filtered by a capacitor 78. This will ensure a fail safe  at a rate of
change determined by the rate of transition from normal to standby
operation by main-  change of said one of said transistor (Qa) and de-
taining transistor Q1 In saturation during the afore-  55  flection (IN)
currents. mentioned transition to standby mode operation. FIGURE 8
illustrates a deflection circuit for a  2. An apparatus according to claim
I characterized CRT operating at a deflection frequency of 2xtK, that  in
that said first switching transistor comprises a l 1111111 1111111  1111111
1111 * C   L   M   S *    9                   EP0394024B1
10 bipolar transistor (Q2) and wherein said third
derAblenk-wickung (i+) In Reihegekoppelt winding (W2) Is coupled to a base
electrode of           lst und auf sin Schalt-Steuersignal (Ib2) an- said
first switching transistor (Q2) for generating      spricht, das an einem
Steueranschlu& des said control signal (lb2) as a ramping base current
ersten Schaittransistors (02) zum Erzeu- during a second half of said trace
Interval.  5          gen eines Ablenkstroms (1H) in der Ablenk- wickiung
(iH) sogebildetwird, daB wlhrend 3. An apparatus according to Claim I
further com-            elnes Tells eines gegebenen Ablenkzyldus prising,
first switching means (D2) coupled in par-      der Ablenkstrom (IN) und
sin Transistor- allel with said first switching transistor (Q2) for
strom (W., der in elnem Haupt-Strompfad conducting at least a substantial
portion of said  io    des ersten Schalttransistors (Q2) flie~t, deflection
current (IH) In a manner that bypasses        sich rampenformig andert;
said first switching transistor (Q2) during a first    - elner Quelle (102)
sines Eingangsslgnals portion of said trace interval of said deflection cy-
(V.) mit elner Frequenz, die auf sine Ab- de such that during a second
portion of said trace       lenkfrequenz bezogen lst; interval, said at
least substantial portion of said   15  - einem Obertrager (T1), der sine -
auf das deflection current (IH) is conducted, instead, In
Eingangssignal (V. ansprechende - erste said first switching transistor
(Q2), characterized      Wcidung (WI), sine - mit dem Emitter des in that
said control signal (l is developed In said      ersten Schalttransistors
(02) und der Ab- control terminal of said first switching transistor
lenkwicklung (Lj) gekoppelts - zweibt Wick- (Q2) prior to an Instant within
said trace Interval  20  lung (W3) und sine dritte Wicidung (W2) when said
deflection current (IH) is switched over       enthilt, die mit dem
SteueranschluB gekop- from being conducted In said first switching
pelt ist und auf das Eingangssignal (Y.0 means (D2) to being conducted in
said first              zum Erzeugen des Schalt-Steuersignals switching
transistor (Q2).                               (lb'J anspricht; 25
dadureh gekbnnzelchnet, 4. An apparatus according to claim 1 characterized
daB die dritte WIcldung (W2) eonen ersten In that said transformer (T1)
couples said input         Anschlug (101a), derzwischen derzwelten signal
(Vo) to said control terminal (base of Q2)        Wkcldung (W3) und dem
Transistor (Q2) an- via said first winding (W2) of said transformer
geschlossen ist, und eonen zweiten An- (TI) to initiate a turn-off
operation in said first  30  schlull aufwelst, der mit dem Steueran-
switching transistor (Q2), wherein said deflection       schluB verbunden
it, so daB die genannte current (IH) is coupled to said second winding
Wickdung (3) nur sinem durch ale flielen- (W3) of said transformer (TI) for
transformer cou-       den Strom des Transistors und Ablenk- pling said
deflection current (IH) to said control       stroms ausgesetzt lit, und
das Steuersi- terminal of said first switching transistor (Q2) via  35
gnal (42) wahrend des Hinlauf-Intervalls said second winding (W3) during a
first portion of       des Ablenkzyidus sich rampenformig mit ei- said
trace Interval.                                     ner Anderungsrate
andert, die von der An- derungsrate des einen des Transistor-(l) 5.
Adeflection apparatus according to Claim I char-          und
Ablenk-(IH)Stroms bestimmt 1st. acterized by a second switching transistor
(Q1)   40 having a control terminal (base) that is respon-  2. Elnrichtung
nach Anspruch 1, dadurch gekenn- sive to said Input signal and a main
current con-   zelchnet, daB der erste Schalttransistor sin Bi- ducting
terminal (collector) that is coupled to said  polar-Transistor (Q2) ist und
die dritte Wicidung first winding (WI) for storing magnetic energy in
(W2) an sine Basiselektrode des ersten Schalt- said transformer (TI) during
a second portion of  s5  transistors (Q2) gekoppelt ist, urn das Steuersl-
said deflection cycle when said second switching    gnal (Ib2 als
rampenformigen Basisstrom wah- transistor (QI) Is conductive, and for
generating    rend einer zweiten HAWts des Hinlauf-intervalls a current in
said third winding (W2) of said trans-  zu erzeugen. former (T1) In a
flyback manner during a first por- 



tion of said deflection cycle when said second   so   3. Einrichtung nach
Anspruch 1, welter beinhaltend switching transistor (Q1) Is nonconductive.
sin erstes Schaitmittel (D2), das zu dem ersten Schalttransistor (02)
parallel geschaltet ist, um zumindest eonen wesentlichen Tell des Ablenk-
Patentansprflche                                        stroms QH) in einer
Weise zu fGhren, die den or- 55      stan Schalttransistor (Q2) wahrend
sines ersten 1. Fernseh-Ablenkeinrichtung, mit                       Tells
des Hinlauf-intervalls des Ablenkzykdus urn- - einerAblenkwicddung (LFa);
geht, so daB wahrend sines zweiten Teils des - elnem ersten
Schalttransistor (02), der mit     Hinlauf-intervalls der zumindest
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12 des Ablenkstroms (IH) stattdessen In dem erston    premier transistor de
commutation (Q2) vare se- Schalttransistor (02) gefflhrt wird, dadurch goe
Ion une pents lineaire; kennzelchnet,
une source (102) d'un signal d'entr6e daB das Steuersignal (lb2) am
SteueranschluB       (Vm. A une fr6quence qui est relies A une fre- des
erston Schalttransistors (Q2) vor elnem Zeit-   5  quenoe de d6viation ; et
punkt innerhalb des Hinlauf-Intbrvalls gebildet         un transformatur
(Tl) comportantun pre- wird, wenn der Ablenkstrom (1H7) von der Strom-
mier enroulement (WI) sensible audit signal d'en- ffihrung in dem ersten
Schaltmittel (D2) zur       troe (VmJ, un second enroulement (W3) couple
Stromffihrung in dam  Schalttransistor (02)       on s6rie A l'emetteur
dudit premier transistor de wechselt.                                 10
commutation (02) et audit enroulement de devia- tion (LH), et un troisibme
enroulement (W2) cou- 4. Einrichtung nach Anspruch 1, dadurch gokenn-
p16 a ladit borne de commande et sensible audit zelchnet, daB der
Obertrager (T1) das Eingangs-   signal d'entree (Vyj pour produire ledit
signal de signal (Vj) zu dem StbueranschluB (Basis von       commando de
commutation (Ib2); 02) fiber die erste Wicklung (W2) des Obertra-  15
caracterise en ce quo le trolsieme enrou- gore (TI) koppelt, um eine
Abschalt-Operation in  lement (W2) posside une prem-ire borne (101a) dem
ersten Schalttransistor (02) zu veranlassen,   couplee entre ledit second
enroulement (W3) et wobei der Ablenkstrom (IH) zu der zweltbn Wick-   lWdit
transistor (02), at une seconds borne cou- lung (W3) des Obertragers (TI)
zum transforma-     pl6e A ladite borne de command. de sorts quo le-
torlachen Koppeln des Ablenkstroms (IN) zu dem   20  dit enrouloment (3)
ostsoumia exclusivementA StouaranschluB des ersten Schalttransistors
la circulation A travers lul de l'un desdits courants (02) fiber die zweite
Wicidung (W3) wahrend ei-    de transistor et de deviation, et ledit signal
de nes ersten Tells des Hinlauf-intervalls gekoppelt  commande (Ib2) varle,
selon une pente lineaire wird.
pendantleditintervalle de trace duditcycle de de- 25      viation, A une
fr6quence de variation d6terminie 5. Ablenkeindchtung nach Anspruch 1,
gekenn-          perlafriquence de variation duditcourantde cir- zeichnht
durch einen zweiten Schalttransistor      culation parmi lesdits courants
de transitor(12) et (01) mit einem Steueranschlug (Basis), der auf     de
deviatlon (IH). das Eingangssignal anspricht und mit elnem
Haupt-Stromffihrungs-AnschluG (Kolleotor), der  3o  2. Dispositif selon la
revendication I caracterlse en mit der erston Wickiung (WI) gekoppelt Ist,
zum    ce que ledit premier transistor de commutation Speichern
magnetischer Energie in dem Obertra-    comprend un transistor bipolaire
(Q2) et dans le- ger1Transformator (T1) wahrend elnes zweitn       quol
ledit trolsibmeoenroulement (W2) est coupli Toils des Ablenkzyldus, wenn
der zwelte Schalt-    a une 6lectrode de base dudit premier transistor
transistor (Q1) leitend st, und zum Erzeugen e0-  35  de commutation (02)
pour gonerer ledit signal de nes Strome in der dritten Wickdung (W2) des
commando (l) sous forme dun courantde base Obertragers (TI) in einer
Sperrwandler-Welse      A pente llndalre pendant une seconds moiti6 du-
wahrend sines ersten Tails des Ablenlykius,        dit Intervalle de trace.
wenn der zweitb Schalttransistor (01) nichtlei- tond t.
40  3. Dispositifselon la revendication I comprenantde plus, un premier
moyen de commutation (D2) coupl6 en parallele audit premier transistor de
Revendlcatlons                                        commutation (Q2) pour
conduire au moins une partb importante dudit courant de deviation (IH) 1.
Dispositif de deviation pour tel6visbon, compre-  45  d'une maniere qui
contourne ledit premier tran- nant:
sistor de commutation (Q2) pendant une premiA- 



un enroulement de devlation (LH)             re partie dudit Intbrvalle de
trac6 dudit cycle de un premier transistor de commutateur
d6viation, de tails sorts quo pendant une secon- (02) coupl6 en serie audit
enroulement de d6via-   do partle dudit intbrvalle de trace, au momns
ladite tion (LH) et sensible A un signal de commando de   5o  partle
Importante dudit courant de deviation (IH) commutation (lb?) d6veloppe au
niveau d'une        circule A la place dans ledit premier transistor de
borne de commando dudit premier transistor de      commutation (Q2),
caracterise6 one quo leditsi- commutation (Q2) pour fournir un courant de
de-    gnal de command. (l) oestdveloppi dans ladito viation PH) dana ledit
enroulement de deviation    borne de commando dudit premier transistor de
(LH) de tolls sorts quo, pendant une partlo d'un  55  commutation (02)
avant un instant sltue a l int'- cycle donn6 de d6viation, chacun dudit
courant     rieur dudit intervalle de trace ob ledit courant de de
deviation (IH) et d'un courant do transistor (la2)  devlation (IH) est
commut6 d'un etat conducteur circulant dans un trajet de courant principal
dudit  dans lodit premier moyen de commutation (D2) A 7
11111111111111111111111111111 * C L M S *    13                 EP 0 394
024 B1                 14 un etat conducteur dans ledit premier transiator
de commutation (02). 4. Dbspositif solon la revendicatbon 1, caracteris6 en
ce quo ledit transformateur (T1) couple ledit si-   5 gnal d'entr6e (V.) a
ladite borne de commande (base de Q2) par lintbrmodiaire dudit premier en-
roulement (W2) dudit transformateur (TI) pour initier une oporation de
blocage dans ledit pre- mier transistor de commutation (Q2), dans loquel
10 ledit courant de d6vlatlon (IH) est couple audit se- cond enrouloment
(W3) dudit translormateur (TI) pour un couplage on transformateur dudit
cou- rant de deviation (lH) A ladite borne de commando dudit premier
transistor de commutation (02) par  15 I'interm6dialre dudit second
enroulement (3) pendant une premiere partbe dudit intervalle de trace. 5.
Dispositif de d6viation salon la revendication 1,  20 caracterise par un
second transistor de commu- tation (QI) comportant uno borne de commando
(base) qui est sensible audit signal d'entr6e et une borne de conduction de
courant principal (collecteur) qui eat coupl6o audit premier enrou-  25
lement (Wl) pour stocker une 6nergie magn6ti- quo dudit transformateur (TI)
pendant une se- conde partie dudit cycle do d6viatlon lorsque ledit second
transistor de commutation (Q1) est conducteur et pour g6n6ror un courant
dans lI  30 troisieme enrouloment (W2) dudit transformatbur (TI) dans un
modede retourpendant une premlb- re partie dudit cycla de d6viatlon lorsque
ledit so- cond transistor de commutatIon (QI) nWest pas conducteur.
35 40 45 50 55 8    


