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capacitance coupled to said deflection winding at a second terminal remote
from said amplifier output ter- -        This invention relates to
deflection amplifier cir-  minal for developing an S-capacitance voltage; a
cuitry.                                              source of a deflection
rate signal coupled to said def- In a typical linearly operated vertical
deflection   5   lection amplifier for generating a deflection current In
circuit for example as described In US-A-4238713,    said deflection
winding; means coupled to said deflec- first and second output transistors
are coupled    tion amplifier and responsive to a voltage representa-
together in a push-pull configuration at a deflection  tive of said
S-capacitance voltage for forming a DC amplifier output terminal. A
vertical deflection wind-  negative feedback loop to stabilize the DC
voltage at ing, In series with an S-shaping capacitor, is coupled   10
said output trrninal; and characterized by a base cur- to the output
terminal. A vertical rate, sawtooth input  rent generating circuit coupled
to one of said transis- signal Is coupled to the deflection amplifier to
gener-  tor amplifier output stages for providing base current ate a
sawtooth vertical deflection current In the deflec-  thereto, said base
current generating circuit being tion winding.
coupled to said second terminal and having said S- During the first half of
vertical trace, the top output  15  capacitance voltage applied thereto
independently of transistor is conducting to generate the first half of the
said DC negative feedback loop for enabling the con- vertical deflection
current and to charge the S-shap-  duction of said base current. ing
capacitor from a DC voltage source. During the     In an embodiment of the
Invention, a main charg- second half of vertical trace, the bottom output
tran-  Ing path of the S-capacitance is provided via the top sistor is
conducting to apply the S-capacitor voltage   20  output stage of a
deflection amplifier arranged In a to the deflection winding for generating
the second  push-pull configuration. A second, slower charging half of the
vertical deflection current. The S-shaping  path for the S-capacitance is
also provided which capacitor Is discharged by the vertical deflection cur-
bypasses the top output stage. Conduction of base rent through the bottom
transistor. Except for a small  current to the top output stage Is enabled
only when overlap interval at the center of trace, the top output  25  the
S-capacitance voltage is greater than a predeter- transistor Is
nonconductive when the bottom transis-  mined magnitude. tor is conductive.
During start-up, when the S-capacitance is ini- DC negative feedback of the
amplifier output volt-    tially discharged, the main charging path is
disabled. age or of the S-capacitor voltage establishes correct  The second
charging path charges the S-capacitor to DC biasing of the deflection
amplifier. Thus, for  30  the voltage level needed to enable operation
ofthe top example, should the S-capacitor voltage tend to dec-
outputdevice. By proper selection ofthe charging rate rease, the DC
feedback increases conduction of the  in the second charging path, a
start-up delay is pro- top output transistor to increase the charging
current  vided to operation of the vertical deflection circuit. The to the
S-capacitor from the DC voltage source,      start-up delay enables picture
tube degaussing to be thereby maintaining the proper DC operating point.
35   completed before vertical deflection current is gener- A fault
operating condition may arise if the S-  ated. This prevents the vertical
deflection magnetic capacitor becomes short-circuited, decreasing the
field from undesirably affecting the degaussing pro- DC voltage at the
amplifier output terminal to a very  ceas. low value. The DC negative
feedback loop tries to res-   In the Drawing: tore the DC output voltage by
turning on the top output  40  FIGURES I and 2 illustrate two different
inventive transistor to full or near full conduction In an attempt
embodiments of a vertical deflection circuit; and to recharge the
S-capacitor from the DC voltage         FIGURE 3 illustrates a video
display apparatus, source via the vertical deflection winding.
embodying the invention, wherein start-up of the Such fault mode operation
may be undesirable in     vertical deflection circuit is delayed until
after that excessive power dissipation may result in the top   45
completion of degaussing. output device and in any current limiting
resistor in  In vertical deflection circuit 20 of FIGURE 1, aver- series
with the DC voltage source. Furthermore, the  tical deflection amplifier 30
comprises output transis- large unidirectional current flowing in the
deflection  tor stages Q1 and Q2 coupled together In a push-pull winding
during fault mode operation, may deflect the  configuration atan amplifier
output terminal 22. Aver- electron beams to such an extreme angle that they
50  tical deflection winding [err] is coupled to terminal 22. strike the
picture tube neck causing neck heating and  An S-capacitor C1 is coupled to
deflection winding Lv possible tube breakage. -
at a second terminal 21 remote from output terminal According to the
present invention, there is pro-  22. A current sampling resistor R12 is
coupled be- vided a deflection circuit, comprising: a deflection  tween the
lower terminal of capacitor C1 and ground. ampliffer including first and
second translator amplifier  55  The collector of bottom output transistor
Q2 is output stages; a deflection winding coupled to said  coupled to the
base of top output transistor Q1 via a first and second transistor
amplifier output stages at  resistor R4 and a diode D4 to form a totem-pole
con- a deflection amplifier output terminal; an S-shaping  figuration,
wherein base drive for top transistor Q1 is 2    



3                   BP 0 242124 B1                  4 shunted through
bottom transistor Q2. A resistor RB  away from the base of transistor Q1
via resistor R4 is coupled between output terminal 22 and the colec-  and
diode D4. At some point near the center of vertical tor of transistor Q2 to
reduce crossover distortion. A  trace, transistor Q2 shunts enough base
current 11 to diode D3 parallels resistor R8 and becomes conduc-  cut off
conduction In output transistor Q1. tive during the second half of vertical
trace to shunt   5  During the second half of vertical trace, with tran-
current away from resistor R6 at large deflection cur-  sistor Q2
conductive, S-capacitor voltage V1 drives rent amplitudes during the second
half of trace. This  vertical deflection current [err] in the negative
direction reduces overall power dissipation during the second  via
transistor Q2. Amplifier U1 Increases the conduc- half of vertical trace
and enables a lower DC operating  tion of transistor Q2 as the second half
of vertical trace point to be selected for output terminal 22. A +24V   10
progresses, to generate the negative portion of the supply source is
coupled to the collector of transistor  downwardly ramping vertical
deflection current. Q1 via a small current limiting resistor R6 and a diode
During the vertical trace Interval [err] output voltage D5.
V2 is a downwardly ramping voltage. At some Instant The control circuitry
for deflection amplifier 30  after the center of trace, S-capacitor voltage
V1 has includes a vertical sawtooth generator 23 that  15  Increased and
output voltage V2 has decreased to develops a vertical rate sawtooth
voltage V3 that is  values which enable diode D1 to become forward AC
coupled to the noninverting input terminal of a  biased. At this time,
bootstrap capacitor C2 is driver amplifier U1 via a capacitor C4 and a
resistor  recharged by current [err] to the S-capacitor voltage V1. R13. A
reference voltage [err] is coupled to the Invert-  With diode D1
conducting, S-capacitor terminal 21 ing input terminal. The output of
driver U1 Is coupled   20  sources currents [err] and i1. to the base of
bottom transistor Q2 via resistor R9 of  When diode D1 first begins
conducting after the biasing resistors R9 and R14.
center of vertical trace, deflection current [err] flows into A base
current generating circuit 40, embodying  terminal 21 from S-capacitor C1,
and Is large enough an aspect of the invention, generates a base current
to be the main source for current [err]. Near the center 11 for top output
transistor Q1. Base current generat-  25  of trace and during the second
half of trace, S-capaci- ing circuit 40 includes a bootstrap capacitor C2
having  tor C1 becomes the main source for current [err]. a lower terminal
coupled to amplifier output terminal  To maintain scan linearity, the AC
sawtooth sam- 22 at the emitter of transistor Q1 and an upper termi-  pling
voltage [err], developed across current sampling nal coupled to the
junction of a diode D1 and a resistor  resistor R12, is summed via a
resistor R11 with the R3. Resistor R3 is coupled to the base of transistor
30  [err] out-of-phase sawtooth input voltage V3 at the Q1. Bootstrap
capacitor C2 is charged by a current [err]  noninverting input terminal of
amplifier U1. flowing from terminal 21 via a relatively small valued  To
stabilize the DC operating point of output ter- resistor R2 and diode D1.
The value of current [err] is  minal 22 at a predetermined average value,
S-capaci- established in accordance with the S-capacitor volt-  tor voltage
V1, developed at terminal 21, Is DC age V1 established at terminal 21.
During normal  35  coupled to the noninverting input terminal of driver U1
steady-state deflection circuit operation, voltage V1 is  via a resistor
R10. A negative feedback loop is formed a vertical rate parabola voltage,
skewed downwardly  from output terminal 22, that includes deflection wind-
by the superimposed sawtooth voltage [err] developed  ing [err] terminal
21, driver amplifier U1 and bottom out- across sampling resistor R12.
put transistor Q2. Should, for example, S-capacitor At the beginning
portion of the vertical trace inter-  40  voltage V1 tend to decrease;this
decrease In voltage val [err], output transistor Q1 is conducting a
positive  is applied to driver U1 to decrease conduction of tran- vertical
deflection current [err] to charge S-capacitor C1  sistor Q2. Conduction in
transistor Q1 is increased to from the +24V supply via resistor R6 and
diode D5.  recharge capacitor C1 to its stabilized average value. Bootstrap
capacitor C2 provides the forward base cur-  To initiate the vertical
retrace Interval T, sawtooth rent for transistor Q1 during the early
portions of ver-  45  Input voltage V3 abruptly decreases, producing the
tical trace. Near the beginning of vertical trace,  cutoff of bottom output
transistor Q2 at the end of deflection amplifier output voltage V2
developed at  trace. A resonant retrace interval is initiated that terminal
22 is sufficiently greater than S-capacitance  charges a retrace capacitor
C3 coupled across diode voltage V1 to reverse bias diode D1 and prevent the
D5. When transistor Q2 becomes cut off, output volt- recharging of
bootstrap capacitor C2.         so  age V2 begins to increase due to the
inductive kick The decreasing, positive sawtooth portion of ver-  provided
by deflection winding [err]. Voltage V2 forward tical deflection current
[err] during the first half of vertical  biases a retrace diode D2 coupled
between the base trace is produced as a result of the decreasing con-  and
emitter electrodes of transistor Q1, and forward duction of top output
transistor Q1. In the totem-pole  biases the base-collector path of
transistor Q1. Def- deflection amplifier arrangement, the upwardly ramp-
55  lection current [err] flows via retrace diode D2 and ing sawtooth input
voltage VS is amplified bydriver U1  reverse base-collector conduction
into retrace to increase the conduction of bottom output transistor
capacitor C3 and the +24 volt supply. Deflection cur- Q2, thereby
increasing the amount of current shunted  rent [err] begins to rapidly ramp
up during retrace. 3    



5                   EP 0 242124 B1                 6 During retrace, when
deflection current [err] is nega-  tive, this main charging path will be
disabled. tive, bootstrap capacitor C2 is discharged by deflec-  Under
certain fault operating situations, it may be tion current [err] via
reverse collector conduction of  desirable for the fault to trigger the
disabling of base transistor Q1. When deflection current [err] ramps up
current generating circuit 40 and of the main charging during retrace
through its zero current value, the   5   path to capacitor C1. Such a
situation may arise, for inductive action of deflection winding [err]
decreases  example, if S-capacitor C1 becomes short-circuited. output
voltage V2 at the emitter of transistor Q1 by an  When S-capacitor C1
becomes short-circuited, volt- amount that enables diode D2 to become
reverse     age V1 will tend to decrease to zero. The DC negative biased.
Bootstrap capacitor C2 begins to discharge  feedback loop via resistor R10
tries to maintain volt- Into the base of top output transistor Q1,
maintaining   10  age V1 at it stabilized value by turning bottom output
the transistor in saturated conduction throughout the  transistor Q2 off,
in an attempt to maintain transistor remainder of the retrace Interval.
Q1 conducting heavily. If base current generating cir- At the end of
vertical retrace, the positive retrace  cult 40 were not disabled In such a
situation, large cur- deflection current [err] has increased to a value
that  rent would flow in the main charging path to the now enables sawtooth
sampling voltage [err] to reestablish  15  short-circuited S-capacitor via
deflection winding Lv, drive to bottom output transistor Q2, thereby
initiating  transistor Q1, diode D5 and resistor R6. Excessive the
subsequent vertical trace interval. With bottom  dissipation and possible
component failure would device Q2 conducting, a shunt path is established
for  result. Furthermore, the large unidirectional current current 11 that
bypasses the base of transistor Q1,  flowing In deflection winding [err]
would deflect the elec- bringing the transistor out of saturation into the
linear  20  tron beams of the picture tube by a large angle, per- mode of
operation.                                 mitting the electron beams to
strike and possibly At the end of vertical retrace, some voltage   damage
the neck of the picture tube. remains in retrace capacitor C3. Capacitor C3
Embodying an aspect of the invention, when the becomes discharged very
early within trace by con-  S-capacitor voltage decreases below a predeter-
duction of transistor Q1, after which time diode D5   25  mined magnitude,
such as may occur when the S- becomes forward biased.
capacitor becomes short-circuited, voltage V1 One terminal of a resistor R7
is coupled to a  becomes too low to provide forward bias to diode D1. +131V
DC voltage supply of value greater than the  Bootstrap capacitor C2 becomes
disconnected from +24V supply. The other terminal of resistor R7 Is  its
source of charging current, disabling the gener- coupled to the junction of
the collector of transistor Q1   30  ation of current l1 Into the base of
top output transistor and retrace capacitor C3. A resistor R5 is coupled
Q1. Without base current, transistor Q1 becomes across retrace capacitor
C3. During the second half of  nonconductive, disabling the main charging
path into vertical trace, when transistor Q1 is cutoff, capacitor  the
short-circuit of capacitor C1, thereby avoiding C3 is precharged to a
voltage level that is established  undesirable short-circuit fault
operation of vertical def- by voltage dividing resistors R7 and R5, coupled
be-  35  lection circuit 20. tweenthe +131V voltage source and the +24V
voltage        Embodying another aspect of the invention, an source, in
accordance with the RC time constant    auxiliary or second charging path
for capacitor is associated with the resistors and capacitor C3. The
provided directly to a DC voltage supply, bypassing precharged voltage on
retrace capacitorC3 atthe end  the main charging path of top output
transistor Q1 and of trace provides a more rapid retrace of vertical def-
40  the vertial deflection winding Lv. A relatively large lection current
[err], thereby shortening the duration of  valued resistor R1 is coupled
from a +30V supply to retrace interval [err].
S-capacitor terminal 21. An auxiliary charging current Embodying an aspect
of the invention, S-capaci-  [err] flows from the +30V supply via resistor
R1 to S- tor voltage V1 is applied to base current generating  capacitor
terminal 21. circuit 40 independently of the DC stabilizing negative  45
When the television receiver Is first turned on, S- feedback loop, to
enable the generation of current 11  capacitor C1 is initially in a
discharged state. When when the S-capacitor voltage V1 exceeds a predeter-
the power supplyfor the television receiver generates mined magnitude.
the DC supply voltages such as the +24V, +30V and Base current generating
circuit 40 is dependent  +131V voltages, S-capacitor C1 beginstochargewith
on S-capacitance voltage V1 as a DC voltage supply  50  current [err] from
the +30V supply via resistor R1. Due source. Should the magnitude of
S-capacitance volt-  to the relatively large value of S-capacitor C1,
voltage age VI decrease below the predetermined mag-       V1 remains below
the predetermined magnitude nitude, base current generating circuit 40 will
be  required during start-up for enabling base current unable to generate
adequate current l1 to maintain top  generating circuit 40. During this
substantial start-up output transistor Q1 in conduction. The main charging
55   delay Interval, transistor Q1 remains essentially path for S-capacitor
C1 is la via top output transistor Q1.  cutoff, disabling the main charging
path for capacitor When base current generating circuit 40 is unable to  C1
via deflection winding Lv. supply base current to maintain transistor Q1
conduc-  When the television receiver is first turned on, the 4    
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S-capacitor C1 slowly begins to charge     Degaussing circuit 10 includes a
degaussing coil with current [err] from the +30V supply. Voltage V1    DG
located adjacent a picture tube 50 of video display begins to Increase as
C1 charges. As long as voltage  apparatus 60. Degaussing coil DG is coupled
in series V1 is below Its normal steady-state value, the DC  with a
positive temperature coefficient thennistor 13, negative feedback loop
maintains transistor Q2   5   AC mains supply 14 and the mechanical switch
por- cutoff. No significant current path to ground exists by  tion of an
electro-mechanical degaussing relay 11. which bootstrap capacitor C2 may
charge.           The mechanical switch portion of relay 11 is normally
When S-capacitor C1 has charged sufficiently to  non-conductive when the
relay coil is deengerized. permit voltage VI to increase to approximately
or    To initiate a degaussing interval, when degaus- slightly greater than
its normal, steady-state value,  10  sing action takes place, on-off switch
15 is made con- the DC negative feedback loop turns on transistor Q2,
ductive to permit DC power supply 18 to develop the enabling bootstrap
capacitor C2 to charge to a value  DC supply voltages, Including the +DC1
supply volt- which is capable of forward biasing transistor Q1.  age. The
+DC1 supply voltage is coupled via a charg- Soon afterwards, normal
steady-state deflection cir-  ing capacitor 12 to the coil of relay 11.
Current flows cuit operation commences.                     1   In the
relay coil from the +DC1 supply, energizing the During steady-state
operation, the value of    relay coil and closing the mechanical switch
portion of auxilialy charging current [err] is determined by the dif-
degaussing relay 11. With the mechanical switch por- ference in voltage
between the +30V supply and the  tion of relay 11 conductive, AC degaussing
current steady-state value of S-capacitorvoltage V1. The DC  flows from AC
malns supply 14 in degaussing coil DG component of current [err] flows into
terminal 21 from the   20  and thermistor 13 at the frequency of AC mains
volt- +30V supply. By proper selection of component      age [err]. As
thermistor 13 self-heats by the degaus- values, such as the value of
resistor R3, the DC com-  sing current, Its resistance increases producing
a ponent of the current flowing in the current path (R2,  decaying
alternating degaussing current that reaches D1, R3) equals the DC component
of current [err]. In this  a very low residual amplitude, bringing the
degaus- situation, no net DC current flows in deflection winding   25  sing
Interval to a conclusion. The decaying alternating [err] from resistor R1.
If the DC component of current 11  degaussing current produces a decaying
alternating differs from the DC component of current [err], the differ-
degaussing magnetic field that degausses the ence current will flow as a DC
component in vertical  shadow mask, magnetic shield and other magnetiz-
deflection current [err]. This difference current is of rela-  able
material associated with picture tube 50, but not tively small value and
may be eliminated, if so desired,  30  illustrated in FIGURE 3. After
conclusion of the by proper adjustment of a DC centering control circuit
degaussing interval, series capacitor 12 charges to for deflection winding
[err], not illustrated in FIGURE 1.  the +DC1 supply level, preventing
current from flow- For the values given in the circuit of FIGURE 1,  ing in
the coil of relay 11.The mechanical switch por- the start-up delay time for
the generation of vertical  tion of relay 11 returns to its normally
non-conductive deflection current is approximately one to two sec-  35
position to eliminate the flow of even a residual cur- onds. The start-up
delay advantageously permits    rent in degaussing coil DG after conclusion
of the completion of picture tube degaussing before the gen-  degaussing
interval. eration of vertical deflection current, thereby avoiding  The DC
supply voltages developed by power sup- any undesirable interaction between
the vertical def-  ply 16 are rapidly developed from a zero voltage level
lection magnetic field and the degaussing process.   40  after on-off
switch 15 is made conductive. In particu- FIGURE 3 illustrates a portion of
a video display  lar, the DC supply voltages developed forvertical def-
apparatus 60, embodying an aspect of the invention,  lection circuit 20
attain levels adequate to energize that includes a picture tube degaussing
circuit 10 and  the vertical deflection circuit prior to the conclusion of
vertical deflection circuit 20 of FIGURE 1, wherein  the degaussing
interval. start-up ofthe vertical deflection circuit is delayed until  45
Advantageously, however, capacitor C1, whose after completion of
degaussing. Vertical deflection cir-  voltage VI controls operation of
vertical deflection cir- cuit 20 of FIGURE 1 is shown in FIGURE 3 in
partial  cult 20, disables base current generator 40 to prevent detail
only.                                       the generation of vertical
deflection current in vertical In FIGURE 1, an AC mains supply, developing
a   deflection winding Lv Immediately after on-off switch voltage [err],
energizes a DC powersupply 16 when an   50  15 is closed. Capacitor C1 is
slowly charged from the on-off switch 15 is conductive, or switched to the
on-  +DC3 supply via resistor R1 to delay the enablement position. DC power
supply 16 develops various DC   of base current generating circuit 40 and
thus to delay supply voltages for the circuitry of video display  the
generation of vertical deflection current until after apparatus 60
including a +DC1, a +DC2, a +DC3 and  conclusion of the degaussing
Interval. This delay a +DC4 voltage. Voltage +DC4, for example, ener-  55
avoids any undesirable Interaction between the verti- gizes a horizontal
deflection circuit 17 to generate  cal deflection magnetic field and the
degaussing pro- horizontal deflection current In a horizontal deflection
cess. winding [err].                                          FIGURE 2
illustrates a vertical deflection circult    9                    P 0 242
124B1                  10 



120, embodying the invention, similar to the vertical  second terminal (21)
and having said S-capacitance deflection circuit of FIGURE 1, but modified
to reduce  voltage (V1) applied thereto independently of said DC any net DC
current that may flow through deflection  negative feedbackloop for
enabling the conduction of winding Lv from auxiliary charging current [err]
Items in  said base current (i1). FIGURES 1 and 2 similarly identified
represent similar   5  2. A deflection circuit according to Claim 1,
elements or quantities.                            characterized by a DC
voltage supply (+30V) and In FIGURE 2, a controllable impedance, a transis-
means (R1) for charging said S-capacitance (C1) tor Q3, is interposed
between base current generating  from said DC voltage supply above a
predetermined circuit 40 and the +30V supply, with the collector of the
magnitude. transistor coupled to the +30V supply and the emitter  10  3. A
deflection circuit according to Claim 2, coupled to resistor R2. The base
of transistor Q3 Is  characterized in that the conduction of said base cur-
coupled to S-capacitor second terminal 21 at the junc-  rent becomes
disabled when said S-capacitance volt- lion of charging resistor R1 and
S-capacitor C1. The  age (V1) is lower than said predetermined magnitude.
S-capacitor voltage V1 controls the conductivity of    4. A deflection
circuit according to Claim 3, transistor Q3 and the amount of current
flowing in the   15  characterized in that the charging rate of said S-
collector circuit of transistor Q3 to base current  capacitance (C1) from
said DC voltage supply (+30V) generating circuit 40.
is sufficiently low to provide a delay to the attainment Should capacitor
C1 become short-circuited and  of said predetermined magnitude for delaying
the voltage V1 decrease to near zero, transistor Q3    generation of said
scanning current [err] during a start- becomes cut off, disconnecting the
+30V supply from   20  up interval. base current generating circuit 40, and
disabling the  5. A deflection circuit according to any one of the
generation of current i1 into the base of top output  preceding Claims
characterized In that said charging transistor Q1. Similarly during
start-up, because  means (R1) generates a charging current [err] that
capacitor C1 is initially discharged, transistor Q3 is cut  bypasses said
deflection winding [err]. off to disable top output transistor Q1. The
auxiliary  25  6. A deflection circuit according to Claim 5, charging
current [err] charges capacitor C1 afterastart-  characterized in that said
charging means (R1) gen- up delay to the value needed to turn on transistor
Q3  erates said charging current [err] that bypasses a main for enabling
base current generating circuit 40.  current path of said one transistor
amplifier output Because of the gain provided by transistor Q3, charg-
stage (Q1). Ing current [err] may be relatively small, and the net DC   30
7. A deflection circuit according to any of Claims current component
introduced Into deflection winding  1 to4, characterized in that said base
current generat- [err] by current [err] is negligible.
ing means (40) includes a controllable semiconductor impedance (Q3)
responsive to said 8-capacitance voltage (V1) for controlling the
conduction of said Claims                                        35   base
current (i1) In accordance with said S-capaci- tance voltage (V1). 1. A
deflection circuit, comprising:               8. A deflection circuit
according to any one of the a deflection amplifier including first and
second  preceding Claims, characterized in that said deflec- transistor
amplifier output stages;                tion current [err] charges said
S-capacitance (C1) each a deflection winding coupled to said first and  40
deflection cycle via said one transistor amplifier out- second transistor
amplifier output stages at a deflec-  put stage (Q1) and discharges said
S-capacitance via tion amplifier output terminal;                    the
other stage (Q2). an S-shaping capacitance coupled to said def-    9. A
deflection circuit according to Claim 8, lection winding at a second
terminal remote fom said  characterized In that the two transistor
amplifier out- amplifier output terminal for developing an S-capaci-  45
put stages (Q1,Q2) form a totem-pole configuration. tance Voltage;
10. A deflection circuit according to Claim 9, a source of a deflection
rate signal coupled to  characterized in that said base current generating
cir- said deflection amplifier for generating a deflection  cuit (40)
Includes a bootstrap capacitor (C2) coupled current in said deflection
winding;  -             to said tne transistor amplifier output stage (Q1)
and means (RIO) coupled to said deflection   50  means (D) responsive to
said S-capacitance voltage amplifier (30) and responsive to a voltage
represen-  (VI) for charging said bootstrap capacitor (C2) from tative of
said 8-capacitance voltage (V1) for forming  said S-capacitance (C1) during
a latter portion within a DC negative feedback loop to stabilize the DC
volt-  a trace interval of each deflection cycle. age at said output
terminal (22); and characterized by   II. A circuit according to Claim 10
characterized a base current generating circuit (40) coupled  55  in that
said bootstrap capacitor charging means to one (Q1) of said transistor
amplifier output stages  includes means (R2) for applying said
S-capacitance (Q1,Q2) for providing base current (i1) thereto, said
voltage (LV) to said bootstrap capacitor (C2) via a rec- base current
generating circuit being coupled to said  tifier (D1). 6    9
EP 0 242 124 B1                 10 



120, embodying the Invention, similar to the vertical  second terminal (21)
and having said S-capacitance deflection circuit of FIGURE 1, but modified
to reduce  voltage (V1) applied thereto independently of said DC any net DC
current that may flow through deflection  negative feedback loop for
enabling the conduction of winding [err] from auxiliary charging current
[err] Items in  said base current (i1). FIGURES 1 and 2 similarly
identified represent similar   5  2. A deflection circuit according to
Claim 1, elements or quantities.                            characterized
by a DC voltage supply (+30V) and In FIGURE 2, a controllable impedance, a
transis-  means (R1) for charging said S-capacitance (Cl) tor Q3, is
interposed between base current generating  from said DC voltage supply
above a predetermined circuit40 and the +30V supply, with the collector of
the  magnitude. transistor coupled to the +30V supply and the emitter  10
3. A deflection circuit according to Claim 2, coupled to resistor R2. The
base of transistor Q3 Is  characterized in that the conduction of said base
cur- coupled to S-capacitorsecond terminal 21 at theJuno-  rent becomes
disabled when said S-capacitance volt- tion of charging resistor R1 and
S-capacitor C1. The  age (VI) Is lower than said predetermined magnitude.
S-capacitor voltage V1 controls the conductivity of    4. A deflection
circuit according to Claim 3, transistor Q3 and the amount of current
flowing In the   15  characterized in that the charging rate of said S-
collector circuit of transistor Q3 to base current  capacitance (C1) from
said DC voltage supply (+30V) generating circuit 40.
is sufficiently low to provide a delay to the attainment Should capacitor
C1 become short-circuited and  of said predetermined magnitude for delaying
the voltage V1 decrease to near zero, transistor Q3    generation of said
scanning current [err] during a start- becomes cut off, disconnecting the
+30V supply from   20  up Interval. base current generating circuit 40, and
disabling the  5. A deflection circuit according to any one of the
generation of current i1 into the base of top output  preceding Claims
characterized in that said charging transistor Q1. Similarly during
start-up, because  means (R1) generates a charging current [err] that
capacitor C1 is initially discharged transistor Q3 is cut  bypasses said
deflection winding [err]. off to disable top output transistor Q1. The
auxiliary  25  6. A deflection circuit according to Claim 5, charging
current [err] charges capacitor C1 after a start-  characterized In that
said charging means (RI) gen- up delay to the value needed to turn on
transistor Q3  erates said charging current [err] that bypasses a main for
enabling base current generating circuit 40.   current path of said one
transistor amplifier output Because of the gain provided by transistor Q3,
charg-  stage (Q1). ing current [err] may be relatively small, and the net
DC   30  7. A deflection circuit according to any of Claims current
component introduced Into deflection winding  1 to 4, characterized in that
said base current generat- [err] by current [err] is negligible.
Ing means (40) Includes a controllable semiconductor Impedance (Q3)
responsive to said S-capacitance voltage (VI) for controlling the
conduction of said Claims                                        35    base
current (i1) in accordance with said S-capaci- tance voltage (VI). 1. A
deflection circuit, comprising:               8. A deflection circuit
according to any one of the a deflection amplifier including first and
second  preceding Claims, characterized in that said deflec- transistor
amplifier output stages;                tion current [err] charges said
8-capacitance (C1) each a deflection winding coupled to said first and   40
deflection cycle via said one transistor amplifier out- second transistor
amplifier output stages at a deflec-  put stage (Q1) and discharges said
S-capacitance via tion amplifier output terminal;                    the
other stage (Q2). an S-shaping capacitance coupled to said def-    9. A
deflection circuit according to Claim 8, lection winding at a second
terminal remote from said  characterized in that the two transistor
amplifier out- amplifier output terminal for developing an S-capaci-  45
put stages (Q1,Q2) form a totem-pole configuration. tance Voltage;
10. A deflection circuit according to Claim 9, a source of a deflection
rate signal coupled to  characterized In that said base current generating
cir- said deflection amplifier for generating a deflection  cuit (40)
Includes a bootstrap capacitor (C2) coupled current In said deflection
winding;                to said tne transistor amplifier output stage (Q1)
and means (RIO) coupled to said deflection   50   means (DI) responsive to
said S-capacitance voltage amplifier (30) and responsive to a voltage
represen-  (VI) for charging said bootstrap capacitor (C2) from tative of
said S-capacitance voltage (V1) for forming  said S-capacitance (C1) during
a latter portion within a DC negative feedback loop to stabilize the DC
volt-  a trace interval of each deflection cycle. age at said output
terminal (22); and characterized by  11. A circuit according to Claim 10
characterized a base current generating circuit (40) coupled  55  in that
said bootstrap capacitor charging means to one (Q1) of said transistor
amplifier output stages  includes means (R2) for applying said
S-capacitance (Q1,Q2) for providing base current (i1) thereto, said
voltage (LV) to said bootstrap capacitor (C2) via a rec- base current
generating circuit being coupled to said  tifier (D1).    *C   LMS
Patentansprfiche                                  (Q1) umgeht. 



7. Ablenkschaltung nach elnem der Ansprfiche I 1. Ablenkschaltung, die
fhlgendes aufielst:   Wis 4, dadurch gekennzeichnet, daB die Basissnrom-
einen AblenWerstirker, der sine erste und si-  Erzeugungeschaltung (40)
sine steuerbare Kalblelte- ne zwelte Tranalstorverstrker-Ausgangsetufe ent-
6   rimpedanzQS3) enthilt, die auf die S-Kapazitataspa- halt;
nnung (VI) ansprioht, um das Leften des Basisetroms sine Ablenkwlcidung,
die mit der ersten und  (i1) entsprechend der S-Kapazitltsspannung (VI) zu
der zweiten Transistorwersttirker-Ausgangustufe an  sbsuern. eher
AblenkverstfirkerAusgangsldemme gekoppelt       & Ablenkshailung nach elnem
dervorhergehen- let;                                        i1  den
Ansprfche, dadurch gekennzeiahnet, daB der sine 8formende Kapazitit, die
mitderAblenk-  Ablenketrom (i) die S-KapazMtt(Cl) In jederAblenk- wikldung
an elner zwelten, van der Veratirker-Aus-  periods fiber die beeagte sine
Transleforvertlsker- gangsidemume abgewandten Kiemme gakoppelt iSt,
Ausgangstufe (Q) auflidt und die -Kapezitat fiber um sine
S-Kapezittatspannung zu entwickeln;       die andere Stufe (Q2) entiadt.
sine Quele fOr sin abieni-drequentes Signal,  15  9. Ablenkschaltung nach
Anspnuch 8, dadurch die mit dern Ablenkverstirkergekoppelt Ilt, um elnen
gekennzelchnet, daS die belden Transistorverstir- Ablenkstrorn In der
AbIenkwIckIung zu erzeugen;   ker-Ausgengastufon (Q1, Q2) sine
Totempfahl-Konfl- sine Elnrichtung (RIO), die mit dam Ablenkver-  guratlon
bliden. stArker (30) gekoppelt lot und auf sine fOr die S-Kapa-  10.
Ablenkschaltung nach Anspruch 9, dadurch zittatspannung (VI)
charakterlstlsche Spannung   20  gekennzelchnet, daB dle
Basesstron-Erzeugungs- anspricht, um sine Glelchetromr-Gegenkopplungs-
schaltung (40) eonen Bootstrap-Kondensator (C2) schieife zurStabillslerung
derGlelchepennung an der  enthilt, dermltderbesagten elnen
Transistorverstir- Ausgangsklemme (22) zu bilden; gekennzelchnet
ker-Ausgangastufe (Q1) gesoppelt let, und sine auf durch:
die S4Kapaztiatsspannung (VI) ansprechende Eln sine
Baslsstomn-Erzeugungssechltung (40),  25  richtung zum Auffaden des
Bootstrap-Kondensators die mftelner(Q1) derTransistorverstirker-Ausgangs-
(C2) aus der S-Keapeziit (CI) wahrend des letzteren stufen (01, 02)
gekoppelt et, um Ihr Basisetrom (11)  Tells innerhalb sines
H-iinlaufintervalls jeder Ablenk- zuzuff'hren, und die mit der zwelten
Klemme (21)  perlode. gekoppelt let und welcher die S-Kapazititsspannung
11. Schaltung nach Anspruch 10, dadurch (VI) unabhangig von der
Gielchstrom-Gegenkop-  30  gekennzelchnet, del die Einrkchtung zur
Aufladung plungeschielfe angelegt Ist, utn das Lelten des Basis-  des
Bootstrap-Kondensators sine Einrichtung (R2) stromns (1) zu ermaglichen.
enthalt, um die S-Kapazltitespannung (LV  fiber 2. Ablenkschaltung nach
Anspruch 1, gekenn-   elnen Glelohriabter (DI) an den Bootstrap-Kondensa-
zeichnet durch sine Glelchspannungs-Versorgungs-  tor (C2) zu legen. quelle
(.F     und sine Einrichtung (RI) zum   3s Aufiaden der 8-Kapazitit (C1)
aus der Gleichapan- nungs-Versorgungsquelle Ober eonen vorbesilmmten
Revendicatlons Betrag. 3. Ablenkschaltung nach Anspruch 2, dadurch       1.
Un circuit de deviation, comprenant geikennzelchnet, dae des Leiten des
Baslsastroms  4o   un amplificateur de deviaton comprenant des abgeschaltst
wird, wenn die S-Kapazttsspannung    premier et second etages de sortie
ampifficateur A (VI) niedrlger ala der vorbestimmte Betrag ist.
transitors; 4. Ablenkschaltung nach Anspruch 3, dodurch         un
enroulement de diviatlon couple auxdits gekennzeichnet, dag die
Geschwlndigkeit der Aufla-  premier et second 6tages de sorile
amplificateur a dung der S-Kapazitat (CI) aus der Gielchspannungs-  4s
transitors A une borne de sortie de rampifficateur de Versorgungsquelle
(+30V) genfgend niedrig ist, um  d6viatlon; ffr das Erreichen des
vorbestimmtmn Bebrags sine       un condensateur de conformation en S
couple Verzfigerung zu bringen, um die Erzeugung des     a l'enroulement de
deviation A une seconds borne Abtaststroms (iv) wihrend sines
Anlaufintervalls zu  6lolgnee de la borne de sortie de l'ampliffcateur pour
verzagem.                                    oo  produire une tension du
condensateur de conforma- S. Ablenkschaitung nach elnem dervorhergehen-
tion en 8; den Ansprfche, dadurch gekennzekchnet, dalL die        une
source d'un signal de fr6quence de devla- Aufladeelnrichtung (RI) 1nen
Ladestrorn (lo) erzeugt,  tion couplie & rampliflcateur de dhviation pour
pro- der die Ablenkwickiung (Lv) umgeht.               duire un courant de
d6vlatbon dans l'enroubement de 6. Ablenkschaltung nach Anspruch 5, dadurch
a6  deviation; gekennzeichnet, dal die Auffadeelnrichtung (RI) den    un
moyen (RIO) coupie A l'ampllfcateur de Ladestrom (lo) erzeugt, der eoen
Hsuptstromweg der  ddviatlon (30) et r6pondant A une tension (VI) repro-
besagten oinen Transistorverstiraer-Ausgangestufe  sentative de ia tension
du condensateur de conforma- 7    13                 EP 0 242124B1
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don en S pour former une boucle de conret actlon     tion en poteau-totem.
n6gative en contfnu pourstabliser la tension continue  10. Un circuit de
d6vlation salon la revendloatlon A Is borne de sortie (22); at caractdrls6
par    9, caracterise en ce quo le circuit g6ndrateur de cou- un circuit
gen6rateur de courant de base (40)  rant de bass prdclt6 (40) comprend un
condensateur coupi6 & I'un (Q1) des 6tages de sortie ampilficateur   5
bootstrap (02) couple6 a '6tage de sortie ampificateur A transistors (Q1,
Q2) pour produire A celul-cT un cou-  A transistors (Q1) et un moyen (DI)
r6pondant a la rantdo base (11), leditcircuitgen6raturdecourantdo  tension
(VI) du condensateur de confonnation on S base etant coupie A la seconds
borne (21) et ayant  pour charger Is condensateur bootstrap (C2) a partir
appllqu6 A colul-ci la tension (VI) de condensateurde  du condensateur de
conformation en S (C1) pendant confornation en S Tndependamment de Ia
boucle de   10  une dernilre portion dans un intervalle d'allerde cha-
contre-Maction n6gative en contlnu pour permettre la  quo cycle de
d6viatlon. conductlon~du courant de base (i 1).                 II. Un
circuit selon Ia revendication 10 caractb- 2. Un circuit de d6vlation solon
la renvendicatlon  rls6 en ce quo Ie moyen de charge a condensateur 1,
caractfrls6 par une, almentation en tension cont-  bootstrap proclt6
comprend un moyen (R2) pour nue (+30V) stun moyen (RI) pour chargerle
conden-  i5  appliquer la tension (L) du condensateur de confor- sateur de
conforrnation on S pr6cit6 (Cl) a partir de  mation en 8 au condensatour
bootstrap (C2) via un l'allmentation on tension continue au-dessus d'une
redressour (D). grandeur pr6d6terminee. 3. Un circuit de d6vlaffon selon Ia
revendlcation 2, caract6rls6 on ce quo la conduction du courant de  20 base
precitA deviont desactivee loraque la tension (VI) du condensateur de
conformation on 8 eat plus falble quo le grandeur prdd6tonninio pr6cte6e..
4. Un circuit do d6vWatlon selon la revendication 3, caracteris an ce quo
la vitesse de charge du conden-  25 sateur de conformation on S pr6clt6 (C)
A partir do la tension d'allmentation continue prfcltbe (+30V) eat
suflisamment falblo pour produire un retard pour atteindre la grandeur
pred6terminoe prdcltde pour retarder la production du courantdb balayage
(iQ) pen-  3o dant un Intervale de d6marrago. 5. Un circuit de deviation
solon l'une des roven- dications pr6cidentes caracrlsF6 en ce que I moyen
de charge (RI) produit un courant de charge (I) qul bypasse l'enroulement
de d6viation pr~clt6 (L,).  35 8. Un circuit de d6vlatlon solon la
revendication 5, caractrfse en ce quo le moyen de charge pr6clt6 (RI)
prodult le courant de charge pricit (i qui bypasse un trajet de courant
principal de l6tage de sortie ampificateur A transistors (Q1).
40 7. Un circuit de deviation solon rune des reven- dications I A 4,
caracterb6 en ce quo le moyen gdn6- rateur de courant de base prnciM (40)
comprend une imp6dance soml-conductrice contrOlable (Q 3) repon- dent Ala
tension (VI) du condensateurdeoaonfbmna-  45 lion an S pour contr~ler la
conduction du courant de base (I 1) solon Ia tension (VI) du condensateur
de confornation en S. 8. Un circuIt de d~viaton solon rune des reven-
dicatlons pr6c6dentes caractkis6 en ce quo Is cou-  so rant de d6viation
prdcltd (i,) charge le condensateur de conformation on S (CI) A chaque
cycle de d6via- fion via l'tage de sortie amplllicateur & transistors (Qt)
et d6charge le condensatburde conformation en S via i'autre 6tage (Q2).
55 9. Un clrcult de d6viation solon Ia revendicatlon 8, caractrls6 an ce
quo les deux etages de sortie ampli- ficatbur a transistors (Q1. Q2)
hnrment une configura- 8    


