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coupled to the trace switch and to the deflection winding. A modulator
retrace capacitance is coup- This invention relates to a deflection circuit
with  led to the modulator inductance and forms a switched mode modulator
circuit usable with      modulator retrace resonant circuit during the re-
cathode ray tubes such as television kinescopes.  5   trace Interval. A
modulator switch is coupled to a Active side pincushion correction circuits
are   voltage supply and to the modulator inductance k own which vary the
amplitude of the line scan-     and is responsive to a line rate signal and
to a ning current at a vertical rate in a parabolic manner  modulator
control signal for switching conductive to provide side pincushion
correction. In one form   states at a controllable instant within the line
trace of a diode modulator type side pincushion correc-  10  interval that
varies in accordance with the modula- tion circuit, the modulation voltage
is developed    tor control signal to thereby modulate the line scan-
across a modulator capacitor and applied to the      ning current.
modulator inductor to generate a line repetitive,       In the Drawing:
sawtooth current in the modulator inductor during      FIGURE 1 illustrates
a live (horizontal) deflection the entire trace interval. To provide side
pincushion   15  circuit suitable for operating a television kine-
correction, a transistor coupled In shunt with the     scope and having
switched mode side pincush- modulator capacitor is operated Class A to dis-
ion correction in accordance with the invention charge the modulator
capacitor at a vertical rate in   and a parabolic manner. Such an example
of a diode         FIGURE 2 illustrates waveforms associated with
condulator has several disadvantages. Since the   20     the operation of
the circuit of FIGURE 1. modulating transistor is operated Class A, the
tran-    In the side pincushion corrected line deflection sistor dissipates
significant power. Additionally, a  circuit 10 of FIGURE 1, a regulated
direct current relatively expensive capacitor is used for develop-  B+
supply voltage is applied to the primary wind- ing the modulation voltage.
ing W1 of a horizontal flyback transformer T1 at a In another form of a
diode modulator, a line   25  terminal 21. Another terminal of primary
winding rate, switched mode, modulator voltage is applied    W1, terminal
22, is coupled to a line trace switch to a relatively large input choke
coupled to the     [err], comprising a horizontal output transistor Q1
modulator inductor. The choke current is injected    coupled in parallel
with series coupled damper into the diode modulator circuit for controlling
the  diodes D1 and D2. Paralleling damper diode D1 is amplitude of the line
scanning  current. The   30   a deflection retrace capacitor CRH and a
series switched mode modulator voltage is varied at a       coupled
horizontal deflection winding [err] and S- vertical rate in a parabolic
manner to modulate the  shaping or trace capacitor Ct. amplitude of the
current that is injected into the      A switched mode side pincushion
correction diode modulator circuit for providing side pincush-  circuit 60,
embodying the invention, is coupled to ion correction to the line scanning
current. Such an   35  horizontal deflection winding LH and to trace switch
example of a diode modulator also has several        SH for providing side
pincushion correction to line disadvantages. In addition to the modulator
induc-   scanning current [err]. Side pincushion correction cir- tor, a
relatively large input choke is used. Further-  cuit 60 includes a
modulator inductor [err] that is are, in some versions of a choke supplied
diode    coupled to the junction of damper diodes D1 and modulator, a
modulator capacitor is also used as   40   D2, at a terminal 24, and that
is coupled to a for example in the diode modulator circuit dis-
modulator switch [err]at a terminal 23. A modulator cipsed in US-A-4 140
949.                           retrace capacitor[err] parallels damper
diode D2. In accordance with a feature of the invention, a     Modulator
switch [err] includes a transistor switched mode modulator circuit
modulates the line   switch Q2 that is coupled to a source of DC supply
scanning current without the need for either an   45   voltage + [err] and
that is coupled to modulator input choke or a modulator capacitor. Also, by
inductor [err] at terminal 23. A diode switch D3 operating the modulator
circuit in the switched      parallels transistor switch Q2 and is poled to
con- mode rather than in Class A, resistive losses are    duct current in a
direction opposite that of transis- kept relatively small.
tor Q2. A switched mode control circuit 30 is coup- A switched mode
modulator circuit includes a   so  led to the base of transistor Q2 to
generate a line line deflection winding and a trace capacitance. A   rate,
switched mode modulator voltage [err] at trace switch is operated at a line
rate for applying a  switch output terminal 23 that is directly applied to
trace voltage to the deflection winding to generate  modulator inductor
[err]. Modulator voltage [err] line scanning current in the line deflection
winding.  controls the modulator current [err] in modulator in- A
deflection retrace capacitance forms a deflection   55   ductor [err].
retrace resonant circuit with the deflection winding    In operation,
horizontal output transistor Q1 is during the retrace interval to generate
a deflection  switched at a line rate by a horizontal oscillator and
retrace pulse voltage. A modulator inductance is     driver circuit 20 to
generate line scanning current [err] 2    3                 EP 0 211 569 B1
4 



in horizontal deflection winding [err]. During the line  zontal retrace,
line deflection  current [err]and trace interval, [err], of the waveforms
of FIGURE 2,  modulator current [err] flow in deflection retrace ca-
horizontal trace switch [err] is conductive to apply    pacitor [err] and
modulator retrace capacitor [err], across horizontal deflection winding
[err] the trace     respectively, reverse biasing damper diodes D1 voltage
[err] developed by trace capacitor [err]. An   5   and D2. upwardly
ramping, line scanning current [err], illus-       During horizontal
retrace, horizontal deflection trated in solid-line in FIGURE 2b, is
developed      winding LH and deflection retrace capacitor CRH during the
line trace interval.                      form a deflection retrace
resonant circuit 40. Also, During the first half of the line trace
interval,  during this interval, modulator switch [err] advanta- prior to
time [err], the center of trace, line scanning   10  geously remains
conductive enabling modulator in- current [err] is negative and flows in
damper diode     ductor [err] and modulator retrace capacitor [err] to D1.
In the first half of trace, the current [err] in flyback  form a modulator
retrace resonant circuit 50. The transformer primary winding W1 is also
negative.     modulator retrace current flows in modulator switch Damper
diode D2 is, therefore, conductive to pro-    [err]. vide a path for
current [err] from ground to the B +    15  The resonance frequency of
modulator retrace supply terminal 21 via damper diodes D1 and D2.
circuit 50 is advantageously selected to be approxi- During the second half
of the line trace interval,   mately that of the horizontal retrace
frequency of after time [err], line scanning current [err] is positive,
deflection retrace circuit 40. Thus, both horizontal with current flowing
out of terminal 22 to horizontal  deflection current [err] and modulator
[err] undergo one- output transistor Q1 and returning to terminal 24   20
half cycle of resonant oscillation in their respective via conducting
damper diode D2. Thus, during the     retrace resonant circuits during
approximately the entire trace interval, [err], terminals 22 and 24 are
same interval, [err], as illustrated in solid-line in essentially at ground
potential due to the simulta-  FIGURES 2b and 2e. neous conduction of
damper diodes D2 and D1 or          The one-half cycle of resonant
oscillation of damper diode D2 and horizontal output transistor   25
currents [err] and [err] generate retrace pulse voltages Q1.
[err] and [err] in respective retrace capacitors [err] In switched mode
side pincushion circuit 60,     and [err], as illustrated in solid-line in
FIGURES 2c transistor Q2 of modulator switch [err] Is operated at  and 2f,
respectively. The peak amplitudes, [err] and a line rate by a switching
voltage [err], illustrated in [err], of retrace pulse voltages [err] and
[err], re- solid-line in FIGURE 2h. Voltage [err] is developed   30
spectively, occur near the center of retrace, at time by a control circuit
30 and is applied to the base of  [err], when currents [err] and[err]
reverse direction. transistor Q2 via a resistor 25. At a controlled,
After time [err], the center of retrace, modulator variable instant within
the line trace interval, at time  current [err] is negative and is returned
to the + [err] t2 of FIGURE 2h, for example, switched mode          supply
via the now conducting diode D3 of modula- control voltage [err] goes low,
turning on transistor   35  tor switch [err], reaching a negative peak
value of Q2. Supply voltage + [err] is applied at terminal 23
substantially [err] at the end of retrace. Also at the to modulator
inductor [err], as illustrated by the      end of retrace, near time[err],
retrace capacitors CRH solid-line modulator voltage [err] of FIGURE 2d.
and [err] have fully discharged, enabling damper Since terminal 24 during
the trace interval is at    diodes D1 and D2 to become conductive, thereby
ground potential, the voltage developed across   40  initiating the
beginning of the next horizontal trace modulator inductor [err] during the
interval[err]    interval. equals in magnitude supply voltage [err]. An
upram-        When damper diode D2 begins conducting ping, sawtooth
modulator current [err], illustrated in  negative modulator current [err]
at the beginning of solid-line in FIGURE 2e, is developed in modulator
horizontal bace, near time is of FIGURE 2e, termi- inductor [err] between
times [err], reaching a peak   45  nal 24 again becomes grounded. The
negative magnitude [err] at time [err] the end of the trace
modulator current [err] flows from ground to the [err] interval. The peak
magnitude Im is established by    supply via damper diode D2 and diode D3
of the turn-on time within the trace interval of modula-  modulator switch
[err]. After time [err], the beginning of tor transistor switch Q2. A later
turn-on time, for  the next horizontal trace interval, switched mode
example, results in a lower peak magnitude current  50  correction voltage
Vm, of FIGURE 2d, is developed for modulator current [err] at the end of
the horizontal  across modulator inductor [err]. Modulator current [err]
trace interval.                                      after time [err],
becomes an upramping, negative Near the end of the horizontal trace
interval,   sawtooth current. Also, near time [err], switched mode
horizontal oscillator and driver circuit 20 applies a  control circuit 30
generates the upper level of reverse biasing voltage to the base of
horizontal  55  switching voltage [err] of FIGURE 2h, thereby plac- output
transistor Q1 to terminate conduction of the  ing transistor Q2 of switch
[err] in a cutoff condition. transistor near time [err] of FIGURE 2, the
beginning   Thus, when modulator current [err] reaches zero at of the
horizontal retrace interval, [err]. During hori-  time [err] of FIGURE 2e,
modulator switch[err] be- 3    5                 EP 0 211 569 B1
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diode D3 and the cutoff of transistor Q2.          instant [err]. Thus,
when retrace begins at time [err], No current flows in modulator
inductor[err] from  modulator current [err] has reached a peak current ts
until time [err], when transistor Q2 is again  level [err] that is smaller
in magnitude than the peak tioned-on to advantageously apply modulator
volt-   5   level [err] of the corresponding solid-line waveform. age [err]
directly to modulator inductor [err]. During    Because the peak magnitude
of modulator current the Interval,[err], modulator switch [err] interrupts
[err] is smaller, the modulator retrace pulse voltage the current path that
trace switch [err] provides for  [err], illustrated in dashed-line in
FIGURE 2f, that is modulator current [err] between voltage source [err]
developed during horizontal retrace between times and modulator inductor
[err]. During this interval, the   10  [err],attains a lower peak magnitude
[err] than the potential developed across modulator inductor [err]
corresponding solid-line waveform. between terminals 23 and 24 is zero,
with the two      At the beginning of the next horizontal trace terminals
being maintained essentially at ground   interval, modulator current [err]
begins it s upward potential by conduction in trace switch Sm.
ramping from a negative level,[err] that is of a Although switched mode
control circuit 30   15  peak magnitude that is smaller than in the cor-
turns off transistor Q2 at the end of retrace near  responding solid-line
waveform. Modulator current time to, the exact turn-off instant is not
critical,  [err] reaches the zero current level at the earlier provided the
turn-off instant occurs when modulator  instant [err] within the horizontal
trace interval. At time current [err] is negative. Thus control circuit 30
may  t7, diode D3 of modulator switch [err] becomes [err] off transistor Q2
at any instant after time [err],  20  reversed biased, open-circuiting the
modulator the center of retrace, and before time to, when the   switch and
initiating the lower level of modulator negative modulator current [err]
has decreased in     voltage [err], as illustrated in dashed-line in FIGURE
magnitude to zero.                                 2d. Switched mode side
pincushion correction cir-       By turning on modulator switch [err] at
the re- cuit 60 modulates the amplitude of line scanning   25  tarded
instant [err] within the horizontal trace interval, current [err] by
modulating the duty cycle of modula-  the upper, positive level of
modulator voltage [err] is tor voltage [err]. The DC component,[err] of
developed for a shorter interval,[err] resulting in a modulator voltage
[err] of FIGURE 2d, is controlled   lower average modulator voltage[err] of
FIGURE by and related to the duty cycle of modulator      2d. The lower
average voltage [err]produces a voltage [err]. Modulator inductor[err]
horizontal de-  30  higher average trace voltage [err] across trace ca-
flection winding [err] and flyback transformer primary  pacitor [err]. The
higher average trace voltage pro- winding W1 are equivalent to DC
short-circuit      duces a higher amplitude line scanning current of paths.
Thus, the DC value of the voltage at terminal  magnitude [err], as
illustrated in dashed-line in FIG- 24 equals [err] the DC value at terminal
23, and the  URE 2b. The higher amplitude line scanning cur- DC value at
terminal 22 and at the top terminal of  35  rent produces during the
horizontal retrace interval trace capacitor [err] equals the B + voltage at
termi-  a higher amplitude retrace pulse voltage VRH hav- nal 21.
ing a peak magnitude [err], illustrated in dashed- The average trace
voltage [err] developed across   line in FIGURE 2c. pacitor [err], which
determines the peak amplitude      The retrace pulse voltage [err]that is
applied to [err] of line scanning current [err]. equals the difference   40
flyback transformer primary winding W1 is illus- between the B+ voltage and
the average modula-     trated in FIGURE 2a. Flyback. transformer retrace
to voltage [err]. Decreasing the average modulator    pulse voltage [err]
equals the sum of the deflection voltage [err] increases the average trace
voltage    retrace  pulse voltage [err] and the modulator re- arid the
amplitude of the line scanning current.   trace       % u se S:tage VAM.
The sum remains un- increasing the average modulator voltage [err] de-  45
changed even though the individual pulse compo- creases the average trace
voltage and the am-      nents are varied by side pincushion correction
cir- plitude of the line scanning current.              cuit 60. The sum
remains unchanged because the The dashed-line waveforms of FIGURES 2b-2f
pulse components vary in an inverse or comple- and 2h illustrate operation
of side pincushion cor-  mentary relationship. Thus, the modulation of line
rection circuit 60 in a manner that produces an   50  scanning current
[err] does not affect the amplitude of increased amplitude line deflection
current [err], such  flyback transformer retrace pulse voltage [err], which
as when scanning the center lines of a raster field.  amplitude remains
constant and is determined by Control circuit 30 initiates the generation
of the  the B+ supply voltage developed at terminal 21. lower level of
switching control voltage [err] at a  Retrace pulse voltage VR is used to
generate the retarded instant, [err] within the horizontal trace inter-  55
ultor accelerating potential at a terminal U of a high val, as illustrated
in dashed-line in FIGURE 2h.   voltage circuit 43 that is coupled to a high
voltage Modulator current [err], illustrated In dashed-line  winding W2 of
flyback transformer T1. Retrace in FIGURE 2e, begins to increase in an
upramping   pulse voltage VR is also used to energize other, eg 4    7
EP 0 211 569 B1                     8 television receiver, load circuits,
illustrated sche-  decreased to a level sufficient to cutoff control
matically in FIGURE 1 by the block 44 coupled to a   transistor Q5,
enabling the lower level of switched 



winding W3 of flyback transformer T1.               mode control voltage
Vb2 to be generated. Modula- Control circuit 30 generates switched mode
tor switch transistor Q2 is thereby turned on and control voltage [err] in
the following manner. A posi-   5   applies the [err] voltage directly to
modulator in- tive horizontal flyback voltage pulse 41 developed  ductor
L,. by a winding W4 of flyback transformer T1 is            The time within
horizontal trace when control differentiated by a differentiating network
compris-  transistor Q5 is turned off is determined by the ing capacitor 36
and resistors 37 and 38. The       level that vertical parabola voltage 42
assumes differentiated flyback pulse is applied to the base   10  during a
given horizontal deflection cycle. Near the of a PNP transistor Q3. The
trailing edge of hori-   center of vertical raster scanning, vertical
parabola zontal flyback pulse 41 produces a negative spike    voltage 42
attains a level that provides a bias to or pulse near time [err]of FIGURE 2
that turns on      control transistor Q5 that permits horizontal ramp
transistor Q3 and charges a capacitor 35 of a ramp   voltage [err] to turn
off the transistor at the relatively generating network 45 to a voltage
[err], as illus-  is  retarded instant [err] when the ramp voltage has
trated in FIGURE 2g by the voltage [err] developed     decreased to a
voltage level [err] of FIGURE 29. across capacitor 35.
Side pincushion correction circuit 60 thereby prop- The short duration
negative going spike decays   duces a relatively high amplitude line
scanning rapidly near time [err] to turn of transistor Q3 shortly  current
[err]. Near the top and bottom  of vertical after it is turned on. Thus,
near time [err], capacitor   20  raster scanning, vertical parabola voltage
42 is at a 35 begins to discharge through a resistor 34 of     relatively
low voltage level, permitting horizontal ramp generating network 45.
Voltage [err] of FIG-      ramp voltage [err] todecrease to a voltage level
[err] URE 2g is therefore a ramp voltage that decreases    before turning
off control transistor Q5 at the rela- to the lower voltage level [err] by
time [err], when the  tively advanced instant [err]. Side pincushion
correc- negative going spike produced by the subsequent   25  tion circuit
60 thereby produces a relatively small horizontal flyback pulse 41 resets
the ramp.       amplitude line scanning current. Horizontal ramp voltage
[err] is AC coupled to         Other modulation control voltages, in
addition the base of a control transistor Q5 via an emitter-  to or in
place of vertical parabola voltage 42, may follower transitor Q4, the wiper
arm of an emitter   be coupled to the base of transistor Q5 to modu-
resistor 33, a DC blocking capacitor 31 and a   30  late the amplitude of
line scanning current [err]. For summing resistor 32. Horizontal ramp
voltage [err]      example, a modulation control voltage representa- is
summed at the base of transistor Q5 with a        tive of beam current
loading of ultor terminal U vertical (field) rate parabola voltage 42,
convention-  may be used to correct for raster width variations ally
derived, that is AC coupled to the base of the  with ultor loading.
transistor via a resistor 28 and a DC blocking   35     As described, side
pincushion correction circuit capacitor 29. DC bias for the base of
transistor Q5  60 provides modulation of line deflection current [err] is
provided by the + [err] supply that is coupled to   by advantageously
operating in the switched mode the transistor base via a horizontal size
control    while avoiding the use of a modulator capacitor. potentiometer
26 and a resistor 27.                  Switched mode modulator voltage
[err] is applied The collector of control transistor 05 is coupled   40
directly to modulator inductor L,,. Modulator induc- to the [err] supply
via a resistor 39 and is directly  tor [err] functions to integrate the
rectangular wave coupled to the base of an inverting transistor Q6.
voltage [err] thereby avoiding the use for that pur- The collector of
inverting transistor Q6 is coupled  pose of an additional. large valued
input choke Ito the + [err] supply via a resistor 47 and is coupled    It
is also a feature of the circuit that the to the base of modulator switch
transistor Q2 via  45   modulator  switch  [err]  controllably  decouples
resistor 25. Switched mode control voltage [err] is    modulator inductor
[err] from line deflection switch developed at the collector of inverting
transistor  [err] and supply voltage [err] for a variable period Q6.
during the horizontal trace interval, thereby reduc- In operation, when
horizontal ramp voltage [err]   ing the amount of circulating current
flowing be- is reset to its upper voltage level [err] at time [err], the
so  tween modulator inductor [err] and trace switch [err]. positive going
edge of the ramp is coupled to the       Additionally, because modulator
switch [err]is base of control transistor Q5, turning the transistor
conductive during the entirety of horizontal retrace, on and turning off
transistor Q6. The upper voltage  deflection retrace resonant circuit 40
and modulator level of switched mode control voltage [err] of FIG-
retrace resonant circuit 50 are advantageously URE 2h is thereby developed
to place modulator   55  coupled together by modulator switch [err] in a
switch transistor Q2 in a reverse biased state.     balanced bridge
configuration during the entirety of At a controllable Instant within the
horizontal  horizontal retrace. This bridge configuration avoids trace
interval, AC-coupled ramp voltage [err] has      undesirable retrace time
modulation of deflection 5    9                 EP 0 211 569 B1
10 retrace pulse voltage [err] and flyback transformer    2. A circuit
according to Claim 1 characterized in retrace pulse voltage VR. The bridge
configuration      that said modulator inductance ([err]) integrates also
exists during trace but only when modulator        said switched mode
modulation voltage into 



tch [err] is conductive. One branch Is the series        said modulator
current. coupled deflection winding [err] and trace capacitor   5 [err].
Another branch is the series coupled modulator   3.  A circuit according to
Claim 1 characterized in inductor [err] and the + [err] supply voltage
source.          that, during said trace interval, said trace switch
([err]) in cooperation with said modulator Claims
switch ([err]) develops said supply voltage [err] 10      between first
(23) and second (24) terminals of 1. A deflection circuit with a switched
mode            said modulator inductance ([err]) when said modulator
circuit, comprising:                       modulator switch ([err]) is in
one of two conduc- a line deflection winding ([err]);                 tive
states and maintains the two terminals a trace capacitance ([err]) for
developing a        (23,24) at the same potential when said line trace
voltage;                         15       modulator switch [err] is in the
other conduc- a trace switch [err] coupled to said line         tive state.
deflection winding (LH) and said trace capaci- tance ([err]) and operated
at a line rate for apply-  4. A circuit according to Claim 1 characterized
in ing said trace voltage to said line deflection      that said modulator
switch ([err]) conducts winding ([err]) during a line trace interval
([err])   20  modulator current in said modulator inductance to generate a
line scanning current ([err]) in said    ([err]) during the entirety of
said retrace interval line deflection winding ([err]);
and during the beginning and ending portions a deflection  retrace
capacitance ([err])          of said trace interval and prevents current
from coupled to said line deflection winding [err] for     flowing in said
modulator inductance ([err]) dur- forming a deflection retrace resonant
circuit  25    ing said variable period within said trace inter- (40)
during a line retrace interval ([err]) to         val. generate a
deflection retrace pulse voltage ([err]);
5. A circuit according to Claim 4 characterized in a modulator inductance
([err]) coupled to           that said modulator switch ([err]) includes a
first said trace switch ([err]) and to said line deflec-   30  element (Q2)
that conducts said modulator cur- tion winding ([err]);
rent during the ending portion of said trace a modulator retrace
capacitance ([err])           interval and during the beginning portion of
coupled to said modulator inductance ([err]) for        said retrace
interval and includes a second forming a modulator retrace resonant circuit
element (D3) that conducts said modulator cur- (50) to generate a modulator
retrace current in  35  rent during the remaining portion of said re- said
modulator inductance ([err]) during said line     trace interval and during
said beginning portion retrace interval ([err]);
of said trace interval. a source [err] of supply voltage; and a modulator
switch ([err]) coupled to said      6. A circuit according to Claim 4
characterized in trace switch (SH), to said source ([err]) and to  40
that said modulator switch ([err]) switches into said modulator inductance
([err]) and responsive        conduction at said controllable instant for
ap- to a line rate signal ([err]) and to a modulator       plving said
supply voltage ([err]) to said modula- control signal (42) for switching
between con-      ter inductance ([err]) to initiate an upramping ductive
and nonconductive states at a control-       portion of said modulator
current [err]. lable instant (t2) within said line trace interval  45 that
varies in accordance with said modulation   7. A circuit according to Claim
4 characterized in control signal (42) to generate a switched          that
said modulator switch (Sm) interrupts dur- mode modulation voltage that is
directly ap-         ing said variable period a current path for said plied
to said modulator inductance ([err]) for          modulator current ([err])
provided by said trace modulating said line scanning current ([err]) in  50
switch ([err]) between said source ([err]) and said accordance with said
modulator control signal        modulator inductance ([err]). (42);
characterized in that said modulator switch  8.  A circuit according to
Claim 1 characterized in ([err]) couples said source ([err]) of supply
voltage     that said modulator switch ([err]), when conduc- to said
modulator inductance ([err]) and is con-   55   tive, directly applies said
supply voltage ([err]) to ductive during said line retrace interval to pro-
a first terminal (23) of said modulator induc- vide therethrough a current
path for said           tance [err] and, when nonconductive, decou-
modulator retrace current.                           pies said modulator
inductance [err] with re- 6    9                  EP 0 211 569 B1
10        *  C   L  M  S   * retrace pulse voltage VRH and flyback
transformer      2. A circuit according to Claim 1 characterized in retrace
pulse voltage VR. The bridge configuration        that said modulator
inductance ([err] integrates also exists during trace but only when
modulator           said switched mode modulation voltage into tch [err]is
conductive. One branch is the series          said modulator current. 



coupled deflection winding [err] and trace capacitor   5 [err]. Another
branch is the series coupled modulator     3. A circuit according to Claim
1 characterized in inductor [err] and the [err] supply voltage source.
that, during said trace interval, said trace switch ([err]) in cooperation
with said modulator Claims
switch ([err]) develops said supply voltage ([err]) 10       between first
(23) and second (24) terminals of 1. A deflection circuit with a switched
mode               said modulator inductance ([err]) when said modulator
circuit, comprising:                         modulator switch ([err]) is in
one of two conduc- a line deflection winding ([err]);
tive states and maintains the two terminals a trace capacitance ([err]) for
developing a           (23,24) at the same potential when said line trace
voltage;                           15       modulator switch ([err]) is in
the other conduc- a trace switch ([err]) coupled to said line
tive state. deflection winding [err] and said trace capaci- tance ([err])
and operated at a line rate for apply-  4. A circuit according to Claim 1
characterized in ing said trace voltage to said line deflection
that said  modulator switch ([err]) conducts winding ([err] during a line
trace interval ([err])  20  modulator current in said modulator inductance
to generate a line scanning current ([err]) in said       ([err]) during
the entirety of said retrace interval line deflection winding ([err]);
and during the beginning and ending portions a deflection  retrace
capacitance  (CRH)           of said trace interval and prevents current
from coupled to said line deflection winding ([err]) for       flowing in
said modulator inductance ([err]) dur- forming a deflection retrace
resonant circuit  25      ing said variable period within said trace inter-
(40) during a line retrace interval ([err]) to         val. generate a
deflection retrace pulse voltage (VR);
5. A circuit according to Claim 4 characterized in a modulator inductance
[err] coupled to             that said modulator switch ([err]) includes a
first said trace switch ([err]) and to said line deflec-   30   element
(Q2) that conducts said modulator cur- tion winding ([err]);
rent during the ending portion of said trace a modulator retrace
capacitance ([err])              interval and during the beginning portion
of coupled to said modulator inductance ([err]) for        said retrace
interval and includes a second forming a modulator retrace resonant circuit
element (D3) that conducts said modulator cur- (50) to generate a modulator
retrace current in   35   rent during the remaining portion of said re-
said modulator inductance ([err]) during said line       trace interval and
during said beginning portion retrace interval ([err]);
of said trace interval. a source [err] of supply voltage; and a modulator
switch (Sm) coupled to said         6. A circuit according to Claim 4
characterized in trace switch (SH), to said source [err] and to   40
that said modulator switch ([err]) switches into said modulator inductance
([err]) and responsive          conduction at said controllable instant for
ap- to a line rate signal ([err]) and to a modulator          plying said
supply voltage [err] to said modula- control signal (42) for switching
between con- ductive and nonconductive states at a control- lable instant
([err])  within said line trace interval   45 that varies in accordance
with said modulation     [err]  A circuit according to Claim 4
characterized in control signal (42) to generate a switched
that said modulator switch (Sm) interrupts dur- mode modulation voltage
that is directly ap-           ing said variable period a current path for
said plied to said modulator inductance ([err])for           modulator
current ([err]) provided by said trace modulating said line scanning
current [err] in  so      switch ([err]) between said source ([err]) and
said accordance with said modulator control signal          modulator
inductance ([err]). (42): characterized in that said modulator switch
8. A circuit according to Claim 1 characterized in ([err]) couples said
source ([err]) of supply voltage        that said modulator switch ([err]),
when conduc- to said modulator inductance ([err]) and is con-   55    tive,
directly applies said supply voltage [err] to ductive during said line
retrace interval to pro-      a first terminal (23) of said modulator
induc- vide therethrough a current path for said              tance ([err])
and, when nonconductive, decou- modulator retrace current.
ples said modulator inductance ([err]) with re- 6    11                  EP
0 211 569 B1                      12     *   C   L  M  S   * spect to said
source of supply voltage ([err]).           line trace voltage; trace
switching means (SH) coupled to said 9. A circuit according to Claim 8
characterized in        line deflection winding ([err]) and said trace ca-
that said trace switch ([err]) directly couples a         pacltance ([err])
and operated at a line rate for second terminal (24) of said modulator
Induc-   5      applying said trace voltage to said line deflec- 



tance ([err]) to said source of supply voltage            tion winding
([err]) during a line trace interval to during the entirety of said trace
interval when        generate a line scanning current in said line said
trace switch ([err]) is conductive and               deflection winding
([err]); wherein a resonant current from said modula-               a
deflection  retrace capacitance ([err]) tor retrace capacitance ([err])
flows between   10     coupled to said line deflection winding ([err]) for
said first (23) and second (24) terminals of said      forming a deflection
retrace resonant circuit modulator Inductance ([err]) during said retrace
(40) during a line retrace interval to generate a interval when said trace
switch ([err]) is noncon-        deflection retrace pulse voltage (VR);
ductive.                                                   a modulator
inductance ([err]) coupled to 15      said trace switching means ([err])
and to said 10. A circuit according to Claim 9 characterized in       line
deflection winding ([err]); that, during said trace interval, said trace
a modulator retrace capacitance ([err]) switch ([err]) in cooperation with
said modulator         coupled to said modulator inductance ([err]) for
switch ([err]) develops said supply voltage ([err])         forming a
modulator retrace resonant circuit between said first (23) and second (24)
termi-  20    (50) during said line retrace interval; nals of said
modulator inductance ([err]) when               a source ([err]) of supply
voltage; and said modulator switch ([err]) is conductive and
modulator switching means ([err]) coupled maintains the two terminals
(23,24) at the             to said trace switching means ([err]), to said
same potential when said modulator switch              source [err] and to
said modulator inductance ([err]) is nonconductive.
25      ([err]) and responsive to line ([err]) and field (42) rate signals
for applying said supply voltage 11. A circuit according to Claim 1
characterized in       ([err]) to said modulator inductance ([err]) at a
that said modulator switch ([err]) is conductive          variable instant
(t2) within said line trace inter- during the entirety of said retrace
interval to        val ([err]) that varies in accordance with said couple
via said modulator switch said deflec-   30    field rate signal (42) to
provide a side pincush- tion  retrace  resonant circuit (40) to said
ion corrected line scanning current, character- modulator retrace resonant
circuit (50) in a           ized in that said modulator switching means
bridge configuration.                                  ([err]) couples said
source ([err]) of supply voltage to said modulator inductance ([err]), to
generate 12. A circuit according to Claim 11 characterized   35     an
upramping  modulator current in  said in that the resonance frequencies of
said de-          modulator inductance ([err]) that flows from said
flection (40) and modulator (50) retrace reso-         source ([err]) of
supply voltage and that starts at nant circuits are substantially the same.
a zero current level at said variable instant to reach at the end of said
trace interval a peak 13. A circuit according to Claim 12 charaterized in
40   magnitude that changes in accordance with that said trace switch
([err]) comprises a first          said field rate signal (42). damper
diode (D1) paralleling said deflection retrace capacitance ([err]), a
second damper        15. A circuit according to Claim 14 characterized
diode (D2) coupled to said first damper diode          in that said
modulator switching means (Sm) is (D1) and to said modulator inductance
([err]) and   45    conductive during the entirety of said retrace
paralleling said modulator retrace capacitance         interval to return
said modulator current to said [err] and a switching element (Q1) having a
source ([err]) of supply voltage during the ending first main current
terminal (collector) coupled        portion of said retrace interval and
during the to said first damper diode (D1) and to said            beginning
portion of said trace interval until deflection winding ([err]) and having
a second   50       said modulator current reaches a zero current main
current terminal (emitter) coupled to said        level at a second,
variable instant within said second damper diode (D2) and to said source
trace interval that is earlier than the first men- of supply voltage
(ground).                            tioned variable instant and that
varies in accor- dance with said field rate signal (42). 14. A deflection
circuit with a switched mode side   55 pincushion correction circuit,
comprising:         16. A circuit according to Claim 15 characterized a
line deflection winding ([err]);                    in that the duration
between the two aforemen- a trace capacitance ([err]) for developing a
tioned variable instants also varies in accor- 7    *   C   L   M   S    *
dance with said field rate signal (42).              said trace switch (SH)
and to said line deflec- tion winding ([err]); 17. A deflection circuit
with a switched mode side           a modulator retrace capacitance ([err])
pincushion correction circuit, comprising:           coupled to said
modulator inductance ([err]) for a line deflection winding ([err]);
6        forming a modulator retrace resonant circuit a trace capacitance
([err]) for developing a         (50) during said line retrace interval;
and 



line trace voltage;                                      a source [err] of
DC supply voltage; trace switching means ([err]) coupled to said
characterized by line deflection winding ([err]) and said trace ca-
a  bidirectionally  conductive  modulator pacitance [err] and operated at a
line rate for  10   switch ([err]) coupled to said source ([err]) and to
applying said trace voltage to said line deflec-     said modulator
inductance ([err]) for generating tion winding ([err]) during a line trace
interval to    a bidirectional current between said source generate a line
scanning current in said line        ([err]) and said modulator inductance
([err]) via deflection winding (LH);                             said
modulator switch ([err]), said modulator a deflection retrace capacitance
(CRH)   15       switch (Sm) being responsive to a line rate coupled to
said line deflection winding ([err]) for     signal ([err]) and to a
modulator control signal forming a deflection retrace resonant circuit
(42) for switching between conductive and non- (40) during a line retrace
interval to generate a    conductive states at a controllable instant with-
deflection retrace pulse voltage;                    in said line scanning
interval that varies in a modulator inductance ([err]) coupled to   20
accordance with said modulation control signal said trace switching means
([err]) and to said          (42) for modulating said bidirectional current
in line deflection winding (LH);                        accordance with
said modulation control signal. a modulator retrace capacitance [err])
coupled to said modulator inductance ([err]) for     Patentanspruche
forming a modulator retrace resonant circuit  25 (50) during said line
retrace interval;           1. Ablenkschaltung mit einer in Schaiterbetrieb
a source ([err]) of supply voltage; and              arbeitsffhigen/
arbeitenden Modulatorschaltung modulator switching means ([err]) coupled
(kurz: Schalt-Modulator) to said trace switching means ([err]), to said
- mit einer Zeilen-Ablenkwicklung (LH); source ([err]) and to said
modulator inductance   30       - mit einer Hinlauf-KapazitAt (C,) zur Er-
([err]), and being responsive to line ([err]) and              zeugung
elner Zeilen-Hinlaufspannung; field (42) rate signals for switching between
- mit elnem  Hirilaufschalter (SN), welcher conductive and nonconductive
states at a con-             mit der Zeilen-Ablenkwicklung (LH) und
trollable instant within said line trace interval         der
Hinlauf-KapazitAt (Cji gekoppelt ist that varies in accordance with said
field rate  35         und mit elner Zeilenrate - zum Anlegen signal (42)
to provide a side pincushion cor-              der Hinlaufspannung an die
Ablenkwick- rected line scanning current, characterized in            lung
(LH) w~hrend eines Zeilen-Hinlaufin- that said modulator switching means
([err]) cou-             tervalles (to-4) pies said source ([err]) to said
modulator induc-          - betreibbar ist, womit in der Zeilen-Ab- tance
([err]), and interrupts a modulator current  40        lenkwicklung (LH)
ein zeilenabtastender path through said modulator inductance ([err])
(line scanning) Strom (iM) erzeugbar ist; and said trace switching means
([err]) for a                  nil. einer Ablenk-ROcklaufkapazit~t (CRH),
variable period within said line trace interval in         wl' lhe mit der
Zeilen-Ablenkwickking accordance with said field rate signal (42).
(l ,! - unter Bildung  einer Ablenk- 45
Rucklauf-Resonanzschaltung  (40) wah- 1& A deflection circuit with a
switched mode                  rend eines Zeilen-Ricklaufintervalls (tio-)
modulator circuit, comprising:                            - gekoppelt ist,
womit ein  Ablenk- a line deflection winding (LH);
RUcklauf-Spannungspuls (VR) bildbar ist; a trace switch (SH) coupled to
said line            - mit einer Modulator-lnduktivit~t (L.,.), wel-
deflection winding ([err]) for generating a line   50         che mit dem
Hinlauf-Schalter (SH) und scanning current ([err]) in said line deflection
der Zeilen-Ablenkwicklung (IN) gekoppelt winding ([err]);
ist; mit einer Modulator-RUcklaufkapazitAt a deflection retrace capacitance
([err])                 [err] welche mit der Modulator-Indukti- coupled to
said line deflection winding ([err]) for        [err] forming a deflection
retrace resonant circuit  55       - unter Bildung einer
Modulator-Rflcklauf- (40) during a line retrace interval to generate a
Resonanzschaltung (50) - gekopppelt ist, deflection retrace pulse voltage
(VR);                    womit emn Modulator-Rtcklaufstrom  in a modulator
inductance ([err]) coupled to                 der Modulator-InduktivitAt
(LN) wilhrend 8    15                EP 0 211 569 B1                     16
*   C   L  M   S   * des Zeilen-ROcklaufintervalles (t4-t%) er-  5.
Schaltung nach Anspruch 4, zeugbar ist;
dadurch gekennzelochnet, - mit elner  Versorgungsspannunsquelle
daD der Modulatorschalter (Sm) ein erstes Ele- (Vo);
ment (02) aufwelst, welches den Modulator- - mit einem  Modulatorschalter
(Sm), der   5     strom wahrend des Endabschnitts des Hinlauf- mit dem
Hinlaufschalter (8,), der Quelle      intervalls und wahrend des
Anfgangsabschnitts (V0) und der ModulatorinduktivIt~t (LM)       des
ROcklaufintervalls fUhrt und ein zweites 



gekopppelt Ist und abhAngIg von einem          Element (D3) aufwelst,
welches den Modulator- Zeilenratensignal  (VHS)  und  einem          strom
wahrend des verblelbenden Abschnitts Modulator-Steuersignal (42) von
leiten-  70   des RUcklaufintervalls und wihrend des An- den zu
nitchtleitenden Zustinden an ei-       fangsabschnitts des
Hinlaufintervalls fUhrt. nem steuerbaren Zeitpunkt (t2), Innerhalb des -
sich in Obereinstimmung mit dem      6. Schaltung nach Anspruch 4,
Modulator-Steuersignal (42) Andemden -        dadurch gekennzelchnet,
Zellenhinlaufintervalles, schaltet, wodurch   76  daB der Modulatorschalter
(Sm) zu dem steuer- eine  Schaltbetriebs-Modulatorspannung        baren
Zeltpunkt leltffhig wird, um die Versor- erzeugbar ist, die direkt an die
Modula-       gungsspannung (Vo) an die Modulatorinduktivi- torinduktivitit
(L,) anlegbar ist zur Modu-   tat (Lu) anzulegen, womit ein
aufwartssteigen- lation des Zeilenabtast-Stromes (Im) ab-      der
Abschnitt des Modulatorstromes (in) be- hangig von dem
Modulator-Steuersignal  20     gonnen wird. (42); dadurch gekennzelchnet,
7. Schaltung nach Anspruch 4, daO der Modulatorschalter (Sm) die Versor-
dadurch gekennzoechnet, gungsspannungsquelle (vo) mit der Modulator-
daB der Modulatorschalter (Sm) einen - von | ifduktivitit (Lm) koppelt und
wihrend des Zei-  25  dem Hinlaufschalter (S.) zwischen der Quelle
lenricklaufintervalls leltot, um elnen Strompfad   (Vo) und der
Modulatorinduktivitit (L,) gebilde- fOr den Modulator RUcklaufstrom zu
bilden.         ten - Strompfad fur den Modulatorstrom (im) wahrend des
varlablen Abschnitts unterbricht. 2. Schaltung nach Anspruch 1, dadurch
99kennzelchnet,                    30  8. Schaltung nach Anspruch 1, dal
die Modulatorinduktivitat (La,) die geschal-  dadurch gekennzelchnet, tete
Modulatorspannung zum Modulatorstrom          daB! der Modulatorschalter
(Gm) im leitffhigen integriert.
Zustand direkt die Versorgungsspannung (Vo) an einen ersten AnschluB (23)
der Modulatorin- &  Scheltung nach Anspruch 1,                 36
dutktivltat (Lm) anlegt und im nichtleitenden dadurch gekennzelchnet,
Zustand die Modulatorinduktivitit (Lm) von der daB der Hinlaufschalter (SH)
In Kooperation mit    Versorgungsspannungsquelle (Vo) abkoppelt. dem
Modulatorschalter (Sm) wahrend des Hin- laufintervalles die
Versorgungsspannung (VO)    9. Schaltung nach Anspruch 8, zwischen erstem
(23) und zweitem (24) An-  40     dadurch gekennzelchnet, schluD der
Modulatorinduktivitat (Lm) anglet,      daW der Hinlaufschalter (SH) einep
zweiten An- wenn der Modulatorschalter (Sm,,) in einem von     schlufl (24)
der Modulatorinduktivitat (Lm) direkt zwei leitenden Zustanden ist und die
beiden        Init dle' Versorgungsspannunsquelle wahrend AnschlOsse (23,
24) auf gleichen Potential halt,    klri rOesamtheit des Hillaufintervalles
koppolt, wenn der Modulatorschalter (Sm) in dam ande-  45   wenn der
Hinlaufschalter (SH) leitet und wobei ren leitenden Zustand ist.
ein Resonanzstrom der Modulator-ROcklaufka- pazitat (CRm) zwischen dem
ersten (23) und 4. Schaltung nach Anspruch 1,                          dem
zweiten (24) AnschluB der Modulatorin- dadurch gekennzelchnet,
duktivitat (L.) wahrend des RUcklaufintervalles daB der Modulatorschalter
(Sm) den Modulator-  50  bei nichtleitendem Hinlaufschalter (SH) fleOt.
strom  der Modulatorinduktivitat (Lm) wihren der Gesamtheit des
RUcklaufintervalles und      10. Schaltung nach Anspruch 9, wahrend des
Anfangs- und Endabschnitts des         dadurch gekennzelchnet,
Hinlaufintervalls fUhrt und die StromfUhrung       daB wahrend des
Hinlaufintervalles der Hinlauf- der Modulatorinduktivitat (L,,) verhindert,
wih-  55  schalter (SH) in Kooperation mit dem Modula- rend des variablen
Abschnitts innerhalb des        torschalter (S,) die Versorgungsspannung
(Vo) Hinlaufintervalls.                                 zwischen dam ersten
(23) und zweiten (24) Anschlul der Modulatorinduktivitat ([err]) bildet, 9
*   C   L   M  S   * wenn der Modulatorschalter (Sm) leitet und die
zur Bildung einer Ablenk-ROcklaufreso- beiden Anschl~sse (23, 24) auf
gleichem Po-             nanzschaltung  (40)  w~hrend  sines tential hilt,
wenn der Modulatorschalter (Sm)           Zellon-ROcklaufintervalles
gekoppelt ist, nicht leitet.
womit ein Ablenk-Rucklaufspannungspuls 5           (VR) erzeugt wird; 1.
Esne Schaltung nach Anspruch 1,                       - eine
Modulatorinduktivitat (Lm) welche dadurch gekernzelchnet,
mit der Hinlauf-Schalteinrichtung  (SH) daB der Modulatorschalter (Sm)
wahrend der              und der Zeilen-Ablenkwicklung (LH) ge- 



Gesamthelt des RUcklaufintervailes leltet, wo-          koppelt ist; durch
die Ablenk-RUcklaufresonanzschaltung    o       - elne
Modulator-RUcklaufkapazltit (CRM), (40) Ober Ihn (Sm) an die
Modulator-R0cklauf-           welche mit der Modulatorinduktivitit (Lq)
resonanzschaltung (50) in BrOckenkonfiguration          zur Bildung elner
Modulator-RUcklaufre- gekoppelt wird.
sonanzschaltung  (50)  wahrend  des Zeilen-R~cklaufintervalls gekopppelt
ist; 12. Schaltung nach Anspruch 11,               16         - eine
Versorgungsspannungsquelle (Vo); dadurch gekennzelchnet,
- sine  Modulator-Schalteinrichtung  (Sm), daS die Resonanzfrequenzen des
Ablenk- (40)             welche mit der Hinlauf-Schalteinrichtung und
Modulator- (50) RUcklaufresonanzschalt-             (SH), mit der Quelle
(Vo) und der Modula- kreises im wesentlichen Obereinstimmmen.
torinduktivitit (La) gekopppelt ist und 20           welche abh~ngig von
Zeilen- (VHS) und 13 Schaltung nach Anspruch 12,
Halbbild- (42) Signairaten die Versor- dadurch gekennzelehnet,
gungsspannung (Vo) an die Modulatorin- dal der Hinlaufschalter (SH)
aufweist:                  duktivitat (Lm ) zu einem variierbaren Zeit- i -
ei  erste Damptungsdiode (DI), welche             punkt (tz) innerhalb des
Zeilen-Hinlaufin- i      parallel zu der Ablenk-Rlcklaufkapazitdt  25
tervalles (to-t4), der in Obereinstimmung (CRH) iegt,
mit der Halbbildrate (field rate, 42) var- - sine zweite Dampfungsdiode
(D2), wel-               riert, anlegt, wodurch ein Zeilen-Abtast- che mit
der ersten Damfungsdiode (DI)              strom erzeugt wird, der
seitenkissenver- und der Modulatorlnduktivit~t (Lm) gekop-
zerrungskorrigiert ist. pelt lst und welche parallel zu der  30
dadurch gekennzelchnet, Modulator-R~cklaufkapazitit (CRa) Ilegt,      daB
die Modulator-Schalteinrichtung (Sm) die und
Versorgungsspannungsquelle (Vo) mit der Mo- - ein Schaltelement (QI) mit
elnem ersten        dulatorinduktivitit (L..) koppelt. um  einen
Strom-HauptanschluB (Kollektor), der mit      aufwarts-ansteigenden
Modulatorstrom  in der der ersten Dampfungsdiode (D1) und der  35
Modulatorinduktivitat (Ln) zu erzeugen, welcher Ablenkwicklung (LH)
gekoppelt ist und          von  der Versorgungsspannungsquelle  (VO) mit
einem zweiten Strom-HauptanschluR         flieBt und der bei einem
Strompegel von Null (Emitter), welcher mit der zweiten Damp-      zu dem
variablen Zeitpunkt beginnt, urn am fungsdiode (D2) und der Versorungs-
Ende des Hinlaufintervalles einen Maximalwert spannungsquelle (Masse)
gekoppelt ist.    40   zu erreichen, welcher sich in Obereinstimmung mit
dem Halbbildraten-Signal (42) ver~ndert. I . Ablenkschaltung mit einer
Schaltbetriebs- Seiten-Kissenverzerrungs-Korrekturschaltung,    16.
Srialtu.nci nach AnspRIch1 14. die aufweist:
daddurch tjekennzeichnet, - sine Zeilen-Ablenkwicklung (LH);      45
daB die Modulator-Schalteinrichtung (Sm) wah- - sine Hinlaufkapazitdt (Cj)
zur Bildung el-     rend der Gesamtheit des RUcklaufintervalles ner
Zeilen-Hinlaufspannung;                   leitet, um den Modulatorstrom
w~hrend des - sine Hinlauf-Schalteinrichtung (SH), wel-      Endabschnitts
des RUcklaufintervalls und wah- che mit der Zeilen-Ablenkwicklung (LH)
rend des Anfangsabschnitts des Hinlaufinter- und der Hinlaufkapazitat (Ct)
gekoppelt  so   valls in die Versorungsspannungsquelle (Vo) ist und mit
einer Zeilenrate betreibbar ist   zurickzuspeisen, bis der Modulatorstrom
einen zurn Anlegen der Hinlaufspannung an die        Stromwert von Null zu
elnem zweiten verdn- Zeilen-Ablenwicklung (LH) wihrend sines
derbaren Zeitpunkt innerhalb des Hinlaufinter- Zeilen-Hinlaufintervalls,
wobei ein Zeilen-   valles erreicht, welcher vor dem erstgenannten
Ablenkstrom  (scanning current) in der  55     varrierbaren Zeitpunkt liegt
und der in Oberein- Zeilen-Ablenkwicklung (LH) erzeugt wird;      stimmung
mit dem  Halbbildraten-Signal (42) - sine Ablenk-RUcklaufkapazitlt (CRH),
wel-      variiert. che mit der Zoilen-Ablenkwicklung (LH) 10    19
EP 0 211 569 B1                    20    *     C   L   M  S     * 16.
Schaltung nach Anspruch 15,                        die
Modulatorinduktivit~t (Lm) und die Hinlauf- dadurch gekennzelchnet,
schalteinrichtung (SH) fUr eine variierbare Zeit- daB die Dauer zwischen
den zwei vorgenann-         spanne Innerhalb des Zeilen-Hinlaufintervalls -
ten variierbaren Zeitpunkten in Obereinstim-       in Obereinstimmung mit
dem Halbbildraten-Si- 'us-"   mung mit dem Signal fOr Haibbildraten (42)
5    gnal (42) - unterbricht. i   varrilert. 1A Ablenkschaltkreis mit einer
Schaltbetriebs-Mo- 17. Ablenkschaltung mit einem  im Schaltbetrieb
dulatorschaltung, welche aufweist: arbeitsfahigen
Seiten-Klssenverzerrungs-Kor-         - eine Zeilen-Ablenkwicklung (LH). 



rekturschaltkreis, welcher aufweist:       10         - einen
Hinlaufschalter (SH), welcher mit - eine Zeiten-Ablenkwicklung (LH);
der Zeilen-Ablenkwicklung (LH) zur Er- - eine Hinlaufkapazitat (C) zum
Erzeugen              zeugung eines zeilenabtastenden Stro- elner
Zelien-Hinlaufspannung;                      mes (IH) in der
Zellen-Ablenkwicklung - eine Hinlaufschalteinrichtung (SH), welche
(LH) gekoppelt ist; mit der Zellen-Ablenkwicklung (LH) und  i5       - eine
Ablenk-RUcklaufkapazitat (CRH), wel- der Hinlauf-Kapazitit (C) gekoppelt
ist            che mit der Zeilen-Ablenkwicklung (LH) und welche mit einer
Zeilenrate betreib-           zur Bildung einer Ablenk-RUcklaufreso- bar
ist zum Anlegen der Hinlaufspannung            nanzschaltung (40) wahrend
eines Zeilen an die Zeilen-Ablenkwicklung (LH) wah-
RUcklaufintervalls gekoppelt ist, zur Er- rend eines
Zeilen-Hinlaufintervalles, um   20      zeugung  eines
Ablenk-RUcklauf-Span- einen Zeilen-Abtaststrom (scanning cur-
nungspules (VR); rent) in der Zeilen-Ablenkwicklung (LH)          - eine
Modulatorinduktivitat (Lm), welche zu erzeugen;
mit dem  Hinlaufschalter (SH) und der - eine Ablenk-RUcklaufkapazitat
(CRH), wel-           Zellen-Ablenkwicklung (LH) gekoppelt ist; che mit der
Zeilen-Ablenkwicklung (LH )  25      - eine Modulator-RUcklaufkapazitat
(CRm), zum  Bilden eines Ablenk-Rlicklauf-Re-             welche mit der
Modulatorinduktivitat (L.) sonankreises (40) wahrend eines Zeilen-
zur Bildung eines Modulator-Rucklauf- RUcklaufintervalles gekoppelt ist, um
ei-          Resonanzkreises  (50)  wahrend  des nen
Ablenk-RUcklauf-Spannungspuls zu               Zeilen-RUcklaufintervalles
gskoppelt ist; erzeugen;                             30         - eine
DC-Versorgungsspannungsquelle - eine Modulatorinduktivitat (Lw) welche
(Vo); mit der Hinlauf-Schalteinrichtung  (SH)       gekennzelchnet durch
und der Zeilen-Ablenkwicklung (LH) ge-        elnen
bidirektlonal-leitfthlgen Modulatorschal- koppelt ist;
ter (Sm), welcher mit der Quelle (vo) und der eine
Modulator-RUcklaufkapazitit (PRm)   35    Modulatorinduktivitat (L,) zur
Erzeugung eines welche mit der Modulatorinduktivitat (Lm)
bidirektionalen Stromes zwischen Quelle (Vo) zum  Bilden eines
Modulator-RUcklauf-          und der Modulatorinduktivitdt(Lm) Uber den
Resonanzkreises  (50)  whrend  des            Modulatorschalter (Sm)
gekoppelt ist, wobei der Zeilen-RUcklaufintervalles gekoppelt ist;
Modulatorschalter (Sm) abhangig von einem - eine Versorgungsspannungsquelle
(VO);    40    Zeilenraten-Signal (VN) und einem Modulator- - eine
Modulatorschalteinrichtung  (Sm),        Steuersignal (42) zwischen
leitenden und nicht- welche mit der Hinlaufschalteinrichtung
leiletclen  Zustanden zu einem  steuebaren (SN), der Quelle (VO) und der
Modulator-       Zeil-:'..gi t innerhalb des Zeilen-Abtastintervalls !
induktivitat (Lm) gekoppelt ist und welche     schalle.'. welcher in
Ubereinstimmung mit dem abhangig von Zeilenraten- (VH.) und   4s
Modulator-Steuersignlal (42) zum  Modulieren Halbbildraten-(42) Signalen
zwischen lei-     des bidirektionalen Stromes in Obereinstim- tenden und
nichtleitenden Zustanden zu         mung mit dem Modulator-Steuersignal
variiert. einem steuerbaren Zeitpunkt innerhalb des
Zeilen-Hinlaufintervalls schalten, wel-  Revendications cher in
Obereinstimmung  mit dem   60 Halbbildraten-Signal (42) varliert, um ei-
1. Circuit de deviation avec Un circuit modulateur nen Zeilen-Abstststrom,
der seiten-kis-       en mode commut6, comprenant:
senvertzerrungskorrigiert ist, zu erzeu-          une bobine pour deviation
horizontale (LH) gen, dadurch gekennzelchnet,                    55
un condensateur de trac6 (Ct) pour d6ve- daB die Modulatorschalteinrichtung
(Sm) die        lopper une tension de trac6 de ligne; Quelle (VO) an die
Modulatorinduktivit~t (Lm)          un commutateur de trace (SH) couple N
koppelt und einen Modulator-Strompfad durch        ladite bobine pour
d6viation de ligne (LN) et    21                 EP 0 211 669 B1
22 *   C   L  M  S   * audit condensateur de tracd (Ct) at actionn6 A
avec ledit commutateur de modulation (S.) une vitesse de ligne pour
appliquer ladite ten-    developpe ladite tension d'alimentation (Vo) sion
de trac6 a ladite bobine de d6viation         entre la premirer borne (23)
et la seconde horizontale (LH) pendant un intervalle de temps     borne
(24) de ladite inductance de modulation - ide trac4 de ligne (to-t) pour
g~ndrer un cou-   5    (Lm) quand ledit commutateur de modulation rant de
balayage de ligne (iM) dans ladite bobi-   (Sm) est dans l'un des deux
etats conducteurs no de deviation horizontale (LH);                  et
maintient les deux bomes (23,24) au mime un condensateur de retour de
deviation          potentiel quand ledit commutateur de modular (CRH)
couple a ladite bobine de deviation hori-    tion (Sm) est dans l'autre
6tat conducteur. zontale (LH) pour former un circuit resonnant  10 



de retour de ddviation (40) durant un Intervalle  4. Circuit selon la
revendication 1 caractdrls6 en de retour de ligne (ts-t6) pour gen~rer une
ce quo ledit commutateur de modulation (Sm) tension & impulsions de retour
de deviation        conduit le courant de modulation dans ladite (VR);
inductance de modulation (Lm) pendant l'int6- une inductance de modulation
(Lm) cou-  is      gralite dudit intervalle do retour et pendant les plee
audit commutateur de trac6 (SH) et a          parties de d6but et de fin
dudit intervaile de ladite bobine de d~viation horizontale (LH);
trace et empfche le courant de circulor dens un condensateur de retour de
modulation        ladite inductance de modulation (Lm) pendant (CRm) couplI
& ladite inductance de modulation     ladite periode variable a IPint6rieur
dudit inter- (L,) pour former un circuit rssonnant de retour  20  valle de
trace. de modulation (50) afin do g~nerer un courant de retour de
modulation dans ladite inductance  S. Circuit selon la revendication 4
caract~rls4 en de modulation (Lm) pendant ledit intervalle de     ce quo
ledit commutateur de modulation (Sm) retour de ligne (tU-ts);
inclut un premier element (Q2) qui conduit ledit une source (Vo) de tension
d'alimentation;   25  courant modulateur pendant la partie finale du- I et
dit intervalle de tracd et pendant la partie initia- un conmutateur de
modulation (Sm) coupiK       le dudit intervaile de retour et inclut un
second audit commutateur de trac6 (S"). h ladite sour-    6lement (D3) qui
conduit ledit courant de mo- ce (Vo) et & ladite inductance de modulation
dulation pendant la partie restante dudit inter- (L,) et sensible & un
signal d'amplitude de   3o   valle de retour et pendant ladite partie
initiale ligne (VHS) et h un signal de commando de          dudit
intervalle de trace. modulation (42) pour commuter entre i'etat conducteur
et Iltat non conducteur I un ins-    6  Circuit solon ia revendicatfon 4
caract~risW on tant quo l'on peut commander (t2) a l'interieur    ce quo
ledit commutateur de modulation (Sm) d'un intervalle de trace de ligne qui
varne solon   36  commute en conduction audit instant quo l'on ledit signal
de commande de modulation (42)        peut commander pour appliquer ladite
tension afin de gdndrer une tension de modulation A        d'alimentation
(Vo) a ladite inductance de mo- mode commut6 qui est directement appliqueo
dulation (Lm) pour initier une partie de pente a ladite inductance de
modulation (L,,) pour       croissante dudit courant modulateur (im) '~
moduler ledit courant de balayage horizontal  40 (iH) solon ledit signal de
commande de modu-    7. Circuit selon la revendication 4 caracterise en
lation (42);                                       ce clue ledit
commutateur de modulation (Sm) caracteris6 en ce quo ledit commutateur
irterrnpt pendant ladite periode variable un de modulation (Sm) couple
ladite source (Vo)       piAssawc- le courant p)OtI ledit courant de mo- de
tension dWalimentation a ladite inductance   45  dulation (im) fourni par
ledit commutateur de de modulation (L,) et est conducteur pendant
trac6 (SH) entre ladite source (Vo) et ladite ledit intervalle de retour
horizontal pour fournir  inductance de modulation (L,). A& travers lul un
passage de courant pour ledit courant de retour de modulation.
8. Circuit selon la revendication 1 caract6ris6 on 50      ce quo ledit
commutateur de modulation (Sm), 2. Circuit solon la revendication 1,
caracterise en    quand il est dans l'etat conducteur, applique ce quo
ladite inductance de modulation (Lm)        directement ladite tension
d'alimentation (Vo) a intagre ladite tension de modulation a mode
une premiere borne (23) de ladite inductance commut6 audit courant de
modulation.               de modulation (Lm) et, quand ii est dans I etat
5s      non conducteur , decouple ladite inductance 3. Circuit solon la
revendication 1 caractis en        de modulation (Lm) par rapport a ladite
source ce que, pendant ledit intervalle de trac4, ledit   de tension
d'alimentation (Vo). commutateur de trac4 (SH) en cooperation 12    23
EP 0 211 569 B1                  24 . Circuit selon la revendication 8
caractdrisd en  14. Circuit de d6viation avec un circuit de correc- ce que
ledit commutateur de trace (.SH) couple    tion de coussin lateral a mode
commut6, com- directement une seconde borne (24) de ladite      prenant:
inductance de modulation (Lm) a ladite source         une bobine de
d~viation horizontale (LH); de tension d'allmentatlon quand ledit conmuta-
e    un condensateur de trac6 (CI) pour deve- tour de trace est conducteur
et dans lequel un    lopper une tension de trac6 de ligne: !   courant de
resonance issu dudit condensateur          des moyens de commutation de
trace du retour de modulation (CRm) circule entre       (SH) coupl6s audit
enroulement de d~viation lesdites premiere (23) et seconde (24) bornes
horizontale (LH) et audit condensateur de trace de ladite inductance de
modulation (Lm) pen-  70  (Ct) et actionne & une vitesse de ligne pour dant
ledit intervalle de retour quand ledit corn-  appliquer ladite tension de
trac6 audit enroule- 



mutateur de trac6 (SH) est non conducteur.        ment de d6viation
horizontale (LH) pendant un intervalle de trace de ligne pour gen6rer un
10. Circuit selon la revendication 9 caract~risd en   courant de balayage
de ligne dans ladite bobi- ce que, pendant ledit intervalle de trace, ledit
is  ne de d6viation horizontale (LH); commutateur de trace (SH) en
cooperation              un condensateur de retour de deviation avec ledit
commutateur de modulation (Sm)         (CRH) couple audit enroulement de
d6viation diveloppe ladite tension d'alimentation (Vo)      horizontale
(4.) pour former un circuit resonant entre lesdites premibre (23) et
seconde (24)      de retour de d6viation (40) pendant ledit inter- bornes
de ladite inductance de modulation   20    valle de retour horizontal; (Lm)
quand ledit commutateur de modulation            une source (Vo) de tension
d'alimentation; (Sm) est conducteur et maintient les deux bor-    et nes
(23, 24) au memoe potentiel quand ledit           des moyens de commutation
de modula- commutateur de modulation (Sm) est non            tour (Sm)
coupl6s auxdits moyens de commu- conducteur.
25      tation de trace (SH) , a ladite source (Vo) et a ladite inductance
de modulation (Lm) et sensi- 11. Circuit selon la revendication 1
caract~risd en   bles aux signaux d'amplitude de ligne (VHS) et ce que
ledit commutateur de modulation (Sm)       de champ (42) pour appliquer
ladite tension est conducteur pendant lint~gralltW dudit inter-
d'almentation (Vo) a ladite inductance de mo- valle de retour pour coupler
via ledit commuta-  30  dulateur (Lm) a un Instant variable (t2) dans teur
de modulation ledit circuit r6sonant de      ledit intervalle de trac6
horizontal (to- T4) qui retour de deviation (40) audit circuit resonant
vane selon ledit signal d'amplitude de champ de retour de modulation (50)
dans une configu-    (42) pour fournir un courant de balayage hori- ration
en pont.                                   zontal a correction de coussin
latdral, caract6- s5     ris6 en ce que lesdits moyens de commutation 12.
Circuit selon la revendication 11 caract~ris4 en  de modulateur (Sm)
couplent ladite source (Vo) ce quo les fr6quences de r~sonance desdits
de tension d'alimentation a ladite inductance circuits r~sonants de retour
de dsviation (40) et  de modulation (Lm), pour g6nerer un courant de
modulation (50) sont sensiblement les mg-      de modulation A rampe
croissanto dans ladite mes.                                      40
inductance de modulation (L,) qui circule de ladite source (Vo) de tension
d'alimentation et 13. Circuit selon la revendication 12 caract6rise en
q'ui dromarre 4 un niveau de courant nul audit co que ledit commutateur de
trace (SH) com-       inr,-ani variable Pour tt aeindre a la fin dudit
prend une premibre diode d'amortissement          intervalln de trace une
amplitude maximale qui (D1) en parallele audit condensateur du retour  45
change selon ledit signal d'amplitude de de deviation (CRH), une seconde
diode d'amor-     champ (42). tissement (P2) couplee a ladite premiere
diode d'amortissement (D1) et & ladite Inductance de  15. Circuit selon la
revendication 14 caract6ris6 en modulation (Lm) et en parallole audit
condensa-   ce que lesdits moyens de commutation du tour de retour do
modulation (CRm) et un 616-  5o  modulateur (Sm) sont conducteurs pendant
Pin- ment de commutation (01) ayant une premiere       t6gralit6  dudit
intervalle de retour pour ramener borne de courant principal (collecteur)
couplie   ledit courant de modulation a ladite source a ladite premibre
diode d'amortissoment (DI)      (Vo) de tension d'alimentation pendant la
partie et A ladite bobine de d6viation (LH) et ayant     finale dudit
intervalle de retour et pendant la une seconde borne de courant principal
65        partie initiale dudit intervalle de trac6 jusqu% (fmetteur)
coupl6e a ladite seconde diode         co que ledit courant de modulation
atteigne un d'amortissoment (D2) et & ladite source de        niveau de
courant nul a un second instant tension d'alimentation (terre).
variable A l'interieur dudit intervalle de trac4 13    25                EP
0 211 569 B1                   26 *    C   L  M   S   * qui est anterieur
au premier instant variable     lesdits moyens de commutation de trac4 hor-
cite et qui varie selon ledit signal d'amplitude  zontal (SH) pendant une
pdriode variable a de champ (42).
Iint6eieur dudit intervalle de trace horizontal solon ledit signal
d'amplitude de champ (42). "VCircuit selon la revendication 15 caract~risd
en   5 ce quo la duree entre les deux instants susdits  18. Circuit de
deviation avec un circuit de modula- varient dgalement selon ledit signal
d'amplltu-   tion a mode commut6, comprenant: do de champ (42).
une bobine de deviation horizontale (LH); un commutateur de trac4 (SH)
COUPl4 a 17. Circuit do d6viation avec un circuit de correc-  10  ladite
bobine de d~viation horizontale (LH) pour tion do coussin lat~ral en mode
commut6,          gdndrer un courant de balayage de ligne (iH) 



comprenant:                                       dans ladite bobine de
d6viation horizontale (LH) une bobine de deviation horizontale (LH); un
condensateur de trac6 (Ct) pour d6ve-          un condensateur de retour de
d6viation lopper une tension de trac, horizontal:   15      (CRH) couple a
ladite bobine de deviation hori- des moyens de commutation de trac6
zontale (LH) pour former un circuit rnsonnant (SH) coupl6s a ladite bobine
de ddviation hori-   de retour de ddviation (40) pendant un Interval-
zontale (LN) et audit condensateur de trace (Ct)  le de retour de ligne
pour gen~rer une tension et fonctionnant & une amplitude de ligne pour
i impulsions de retour de d6viation (VR); <>-  appliquer ladite tension de
trac6 a ladite bobi-  20  une inductance de modulation (Ln) cou- ne de
diviation horizontale (LH) pendant un       pl6e audit commutateur de trac6
(SH) et a Intervalle de trac4 de ligne pour gdnerer un      ladite bobine
de deviation horizontale (LH); courant de balayage de ligne dans ladite
bobi-        un condensateur de retour de modulation i ne de deviation
horizontale (LH);                 (CRm) couple a ladite inductance de
modulation un condenstateur do retour de d~viatlon   25  (Lm) pour former
un circuit r~sonnant de retour I 6lRm) coupl4 & ladite bobine de deviation
horl-  de modulation (50) pendant lWdit intervalle de zontale (LH) pour
former un circuit resonnant     retour de ligne ; et de retour de deviation
(40) pendant un interval-      une source (VO) de tension DC d'alimenta- le
do retour horizontal pour g~n~rer une ten-     tion; sion a impulsions de
retour de d~viation;  30         caractkris6 par une inductance de
modulation (L..) cou-           un commutateur de modulation conducteur
plee auxdits moyens de commutation de trac4       de fagon bidirectionnelle
(Sm) couple a ladite (SH) et a ladite bobine de deviation horizontale
source (VO) et a ladite inductance de modula- (LH);
tion (Lm) pour g6n~rer un courant bidirectionnel un condensateur de retour
de modulation   35   entre ladite source (Vo) et ladite Inductance de (CRi)
coupl6 A ladite Inductance de modulation    modulation (Lm) via ledit
commutateur de mo- (L,,) pour former un circuit r6sonnant de retour
dulation (Sm), ledit commutateur de modulation de modulation (50) pendant
ledit intervalle de    (Sm) etant sensible a un signal d'amplitude de
retour horizontal;                                ligne (VHS) et A un
signal de commande de une source (Va) de tension d'alimentation;   40
modulation (42) pour commuter entre les 6tats et
conducteut et non conducteur a un instant que des moyens de commutation du
modula-          l'on peut contr6ler h I'interieur dudit intervalle tour
(Sm) couplds auxdits moyens de commu-        dea halavo:le de ligne cui
varie selon ledit si- tation de trac6 (SH) . a ladite source (Vo) et a.
gwnil Ce :ornmande de modulation (42) pour ladite inductance de modulation
(Lm), et, sens-   45  moduler ledit courant bidirectionnel selon ledit bles
aux signaux d'amplitude de ligne (VHS) et    signal de commande de
modulation. de champ (42) pour commutation entre les (tats conducteur et
non conducteur & un ins- tant que l'on pout commander & l'interieur de
lPintervalle de trac6 horizontal qui varie selon   so ledit signal
d'amplitude de champ (42) pour fournir un courant de balayage de ligne avec
correction de coussin lat~ral, caract~ris6 en ce quo lesdits moyens de
commutation du modu- lateur (S ,) couplent ladite source (VO) A ladite  55
inductance de modulation (L.), et interrompent un parcours du courant de
modulation & tra- vers ladite inductance de modulation (L,) et 14    


