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level of the tube cathode current. The output of the D/A converter 6 is
applied to tube cathode This invention relates to the control of cathode
current generating circuitry (not shown). ray tubes (CRT's) and
particularly, though not     The output of the D/A converter 6 is also
applied exclusively, to the control of CRTs in colour   5    to a
differential amplifier comparator arrange- television receivers.
ment 7. The comparator arrangement 7 detects In use of CRT's and
particularly colour CRT's the  when the output of the D/A converter 6 is
outside voltages and currents required to be applied to a  of a
predetermined range with respect to pre- CRT change both in the course of a
single session  determined reference voltages VREF3 and VREF4- of use (e.g.
as the CRT "warms up") and during   10   This predetermined range is chosen
so as to the life of the CRT as it ages. Thus it is desirable to  include
substantially all of the range of adjust- monitor these signals while the
CRT is in oper-  ment provided by the up/down counter 4. ation and adjust
signals accordingly.              The comparator arrangement 7 provides two
It is known to use such automatically adjusting  outputs respectively
indicating that the present loops to set the level of the tube cathode
current   15  level of the cathode voltage VK is above or below at which
the tube is nominally considered to be  the range of adjustment provided by
the up/down cut-off. However, such known loops may result in  counter 4.
The two outputs of the comparator impractical cathode voltages,
arrangement 7 are connected to an up/down It is an object of this invention
to provide a  counter 8 to increment the counter up and down circuit for
controlling a cathode ray tube wherein   20   respectively. The count of
the counter 8 is applied the above-mentioned disadvantage may be over-
as a multi-bit work to a digital-to-analogue con- come or at least
alleviated.                      verter 9. The output of the
digital-to-analog con- In accordance with the invention, a circuit for
verter 9 is connected to the control input of a controlling a cathode ray
tube comprises:         shunt feedback regulator 24. The shunt feedback
control means for operatively monitoring tube   25   regulator 24 includes
a low voltage transistor 10. parameters and adjusting the nominal cut-off
The base of transistor 10 is also connected via a level of the tube cathode
current accordingly; and  current source S to ground. The emitter of tran-
means for sensing when the control means is     sistor 10 is connected to
ground and the collector near an extreme of its range of adjustment and
of transistor 10 is connected via a thyristor 12 and means responsive to
the sensing means for   30   resistors 14 and 16 to a source of high
voltage changing a control signal applied to a grid of the  supply [err],
typically 8 KV. The base of the tran- tube so as to bring the nominal
cut-off level     sistor 10 is also connected via resistors 18 and 20
control loop within its range of adjustment.      to the mid-point of the
resistors 14 and 16. The Preferably the changing means is arranged to
mid-point of resistors 14 and 16 is also connected change the voltage
applied to the G2 grid of the   35   via a capacitor 22 to ground. The
mid-point of tube.                                             resistors 14
and 16 is also connected to the G2 Preferably the changing means comprises
a       electrode of the cathode ray tube. shunt feedback regulator
connected in parallel      Thus when the comparator arrangement 7 with the
voltage applied to the G2 grid.          detects that the adjustment loop
2,4,6 is near an The shunt feedback regulator may be a high   40   extreme
of its range of adjustment, the com- voltage transistor with resistive
shunt feedback or  parator produces an output which accordingly preferably
a low voltage transistor with a cascode  controls the conduction of the
transistor 10. In this high high voltage thyristor or triac.
way the voltage VG2 is changed so as to bring the One control circuit in
accordance with the      required nominal cut-off voltage level of the tube
invention for controlling a cathode ray tube will  45   drive current back
towards the centre of the range now be described, by way of example only,
with    of adjustment of the adjustment loop 2, 4, 6. reference to the
accompanying drawing, which is      It will be appreciated that the cascode
arrange- a schematic block diagram of the circuit.         ment of
thyristor 12 and low voltage transistor 10 Referring now to the drawing,
the control circuit  provides a simple, low cost alternative to using a
includes a differential amplifier comparator   50   single high power
transistor as a shunt stabiliser arrangement 2 for operatively monitoring
the      for [err] It will, of course, be understood that a cathode voltage
[err] of the cathode ray tube and for  triac or a similar component may be
used in place determining during the flyback period whether     of the
thyristor 12. the cathode voltage is too low or too high.         It will
also be appreciated that in practice the The arrangement 2 provides two
outputs   55   functions of the upidown counters 4 and 8, and respectively
indicating that the cathode voltage is  possibly also the functions of the
D-to-A con- too high or too low with respect to predetermined  verters 6
and 9, may be collectively performed 



reference voltages [err] and [err]. The two out-   within a microprocessor
(not shown). puts of the monitoring arrangement 2 are con-       It will
also be appreciated that in a variant of the nected to an up/down counter 4
to increment the   60   above described control circuit, instead of counter
up or down respectively. The count of the  optimising the level of the
cathode voltage VK SO counter 4 is applied in parallel as a multi-bit word
as to lie in the centre of the range of adjustment to a digital-to-analog
converter 6. The D/A con-  provided by the up/down counter 4, the cathode
verter 6 provides at its output a voltage which is  voltage VK may
alternatively be optimised so as to representative of the required nominal
cut-off   65   be just within an extreme of its adjustment range 2    3
EP 0181 908 B1                    4 so as to optimise tube performance in
other       lungseinrichtung anspricht, um ein Steuersignal known ways, for
example, by setting VG2 near to   zu verindern, das einem Gitter der R1hre
zuge- its maximum to give good focus of the tube.        fahrt wird, um die
Nominalbegrenzungspegel - It will also be appreciated that although the
Regelschleife in ihren Einstellbereich zu bringen. control circuit has been
described above with    5  2. Schaltungsanordnung nach Anspruch 1, bei
reference to control of the voltage applied to the  der die
Anderungseinrichtung dazu eingerichtet G2 grid of the tube, the voltages
applied to the   ist, die dem G2-Gitter der ROhre zugefuhrte Span- other
grids of the tube may alternatively or       nung zu andern. additionally
controlled in accordance with the       3. Schaltungsanordnung nach
Anspruch 1 oder invention if so desired.                     to   2, bei
der die Anderungseinrichtung einen Neben- It will also be appreciated that
substantially all  schlufSruckkopplungsregler enthalt, der zu der of the
(with the possible exception of the high    Spannung parallel geschaltet
ist, die dem G2- voltage devices which may be more conveniently    'Gitter
zugefuhrt ist. provided discretely) above described circuit may     4.
Schaltungsanordnung nach Anspruch 3, bei conveniently be incorporated in an
integrated   i5   der der NebenschluBrOckkopplungsregler einen circuit
device.                                    Niederspannungstransistor mit
einem Kaskode - Hochvoltthyrstor enthilt. Claims
5. Schaltungsanordnung nach Anspruch 3, dadurch gekennzeichnet, daB der
NebenschluB- 1. A circuit for controlling a cathode ray tube   20
rOckkopplungsregler einen Niedervolttransistor comprising:
mit einem Kaskode - Hochvoltriac enthalt control means (2, 4, 6) for
operatively monitor-   6. Schaltungsanordnung nach einem der vor- ing tube
parameters and adjusting the nominal      hergehenden Anspruche, bei der
die Anderungs- cut-off level of the tube cathode current accord-
einrichtung dazu eingerichtet ist, die Nominalbe- ingly; and
' 25   grenzungspegel - Regelschleife- auf im wesent- means (7) for sensing
when the control means     lichen einen Extremwert ihres Einstellbereichs
zu is near an extreme of its range of adjustment and  bringen. means (8, 9,
24) responsive to the sensing         7. Integrierte Schaltung, die eine
Schaltungsan- means for changing a control signal applied to a   ordnung im
wesentlichen nach einem der vorher- grid of the tube so as to bring the
nominal cut-off   30   gehenden AnsprOche enthilt. level control loop
within its range of adjustment. 2. A circuit according to claim 1 wherein
the    Revendications changing means is arranged to change the volt- age
applied to the G2 grid of the tube.              1. Circuit permettant de
commander un tube A 3. A circuit according to claim 1 or 2 wherein the   35
rayons cathodiques, comprenant: changing means comprises a shunt feedback
un moyen de commande (2, 4, 6) servant 3 regulator connected in parallel
with the voltage   fonctionellement controler des parametres du applied to
the G2 grid.                            tube et A ajuster le niveau de
coupure nominal du 4. A circuit according to claim 3 wherein the    courant
cathodique du tube en cons6quence; et shunt feedback regulator comprises a
low voltage   40  un moyen (7) servant A determiner le moment transistor
with a cascode high voltage thyristor.  ob le moyen de commande est proche
d'une 5. A circuit according to claim 3 wherein the    extremite de son
intervalle de r6glage, et shunt feedback regulator comprises a low voltage
un moyen (8, 9, 24) r6pondant au moyen de transistor with a cascode high
voltage triac.      determination en changeant un signal de com- 6. A
circuit according to any preceding claim   45   mande appliqu6 3 une grille
du tube de maniere 3 



wherein the changing means is so arranged as to    amener la boucle de
commande du niveau de bring the nominal cut-off level control loop to
coupure nominal 3 l'int6rieur de son intervalle de substantially an extreme
of its range of adjust-   reglage. .ment.
2. Circuit selon la revendication 1, ob Ia moyen 7. An integrated circuit
incorporating a circuit  so   de changement est concu pour changer la
tension substantially according to any preceding claim.    appliquee A la
grille G, du tube. 3. Circuit selon la revendication 1 ou 2, ob le
Patentansprulche                                   moyen de changement
comprend un regulateur de r6action en shunt qui est connect6 en parallele
1. Schaltungsanordnung zur Steuerung einer   55   avec Ia tension appliqu6e
A la grille G2. Kathodenstrahlr6hre, enthaltend:                     4.
Circuit selon la revendication 3, ob le r6gula- eine Steuerungseinrichtung
(2, 4, 6) zum wir-    teur de r6action en shunt comprend un transistor
kungsmiBigen Uberwachen von Rohrenparame-          basse tension associ6 A
un thyristor haute tension tern und zum  entsprechenden Einstellen des
en cascode. nominalen Begrenzungspegels des Rohrenkatho-   60   5. Circuit
selon la revendication 3, ou le regula- denstroms; und
teur de r6action en shunt comprend un transistor eine Einrichtung (7) zum
Ermitteln, wenn die     basse tension associe A un triac haute tension en
Stauerungseinrichtung nahe einem Extremwert        cascode. ihres
Einstellbereichs ist, und                     6. Circuit selon 'une
quelconque des revendica- eine Einrichtung (8, 9, 24), die auf die Ermitt-
65   tions precedentes, ob le moyen de changement    3              EP 0181
908 B1                    4 so as to optimise tube performance in other
lungseinrichtung anspricht, um ein Steuersignal known ways, for example, by
setting VG2 near to  zu verAndern, das einem Gitter der R8hre zuge- its
maximum to give good focus of the tube.      frlhrt wird, um die
Nominalbegrenzungspegel - It will also be appreciated that although the
Regelschleife in ihren Einstellbereich zu bringen. control circuit has been
described above with    5  2. Schaltungsanordnung nach Anspruch 1, bei
reference to control of the voltage applied to the  der die
Anderungseinrichtung dazu eingerichtet G2 grid of the tube, the voltages
applied to the  ist, die dem G2-Gitter der R6hre zugefuhrte Span- other
grids of the tube may alternatively or     nung zu andern. additionally
controlled in accordance with the     3. Schaltungsanordnung nach Anspruch
1 oder invention if so desired.                    io   2, bei der die
Anderungseinrichtung einen Neben- It will also be appreciated that
substantially all  schlugruckkopplungsregler enthalt, der zu der of the
(with the possible exception of the high  Spannung parallel geschaltet ist,
die d'em 62- voltage devices which may be more conveniently   'Gitter
zugefuhrt ist. provided discretely) above described circuit may   4.
Schaltungsanordnung nach Anspruch 3, bei conveniently be incorporated in an
integrated   15   der der Nebenschlufirrckkopplungsregler einen circuit
device.                                   Niederspannungstransistor mit
einem Kaskode - Hochvoltthyristor enthilt. Claims
5. Schaltungsanordnung nach Anspruch 3, dadurch gekennzeichnet, dal der
Nebenschlug- 1. A circuit for controlling. a cathode ray tube   20
ruckkopplungsregler einen Niedervolttransistor comprising:
mit einem Kaskode - Hochvoltriac enthalt. control means (2, 4,6) for
operatively mohitor-  6. Schaltungsanordnung nach einem der vor- ing tube
parameters and adjusting the nominal    hergehenden AnsprOche, bei der die
Anderungs- cut-off level of the tube cathode current accord-  einrichtung
dazu eingerichtet ist, die Nominalbe- ingly; and
25   grenzungspegel - Regelschleife auf im wesent- means (7) for sensing
when the control means   lichen einen Extremwert ihres Einstellbereichs zu
is near an extreme of its range of adjustment and  bringen. means (8, 9,
24) responsive to the sensing       7. Integrierte Schaltung, die eine
Schaltungsan- means for changing a control signal applied to a  ordnung im
wesentlichen nach einem der vorher- grid of the tube so as to bring the
nominal cut-off  30   gehenden Anspruche enthilt. level control loop within
its range of adjustment. 2. A circuit according to claim 1 wherein the
Revendications changing means is arranged to change the volt- age applied
to the G2 grid of the tube.            1. Circuit permettant de commander
un tube A 



3. A circuit according to claim 1 or 2 wherein the   35   rayons
cathodiques, comprenant: changing means comprises a shunt feedback
un moyen de commande (2, 4, 6) servant a regulator connected in parallel
with the voltage  fonctionellement controler des parametres du applied to
the G2 grid.                          tube et a ajuster le niveau de
coupure nominal du 4. A circuit according to claim 3 wherein the   courant
cathodique du tube en consequence; et shunt feedback regulator comprises a
low voltage   40  un moyen (7) servant A determiner le moment transistor
with a cascode high voltage thyristor.  ob le moyen de commande est proche
d'une 5. A circuit according to claim 3 wherein the   extr6mite de son
intervalle de r6glage, et shunt feedback regulator comprises a low voltage
un moyen (8, 9, 24) r6pondant au moyen de transistor with a cascode high
voltage triac.     determination en changeant un signal de corn- 6. A
circuit according to any preceding claim   46   mande appliqu6 a une grille
du tube de maniere a wherein the changing means is so arranged as to
amener la boucle de commande du niveau de bring the nominal cut-off level
control loop to  coupure nominal A l'interieur de son intervalle de
substantially an extreme of its range of adjust-  r6glage. .ment.
2. Circuit selon la revendication 1, ob le moyen 7. An integrated circuit
incorporating a circuit  50   de changement est concu pour changer la
tension substantially according to any preceding claim.  appliquee a la
grille G2 du tube. 3. Circuit selon la revendication 1 ou 2, ob le
Patentensprche                                   moyen de changement
comprend un r6gulateur de r6action en shunt qui est connect6 en paralible
1. Schaltungsanordnung zur Steuerung einer   55   avec la tension appliqu6e
a la grille G2. Kathodenstrahirohre, enthaltend:                   4.
Circuit selon la revendication 3, ob le regula- eine Steuerungseinrichtung
(2, 4, 6) zum wir-   teur de r6action en shunt comprend un transistor
kungsmiaigen Uberwachen von Rohrenparame-        basse tension associ6 a un
thyristor haute tension tern und zum entsprechenden Einstellen des       en
cascode. nominalen Begrenzungspegels des Rohrenkatho-   80  5. Circuit
selon la revendication 3, ob le regula- denstroms; und
teur de r6action en shunt comprend un transistor eine Einrichtung (7) zum
Ermitteln, wenn die    basse tension associe a un triac haute tension en
Steuerungseinrichtung nahe einem Extremwert      cascode. ihres
Einstellbereichs ist, und                    6. Circuit selon l'une
quelconque des revendica- eine Einrichtung (8, 9, 24), die auf die Ermitt-
65  tions pr6c6dentes, ob le moyen de changement    5              EP 0181
908 B1                       6 est conqu de manibre A amener la boucle de
7. Circuit int6grd incorporant un circuit tel que commande du niveau de
coupure nominal jus-          sensiblement d6crit selon l'une quelconque
des qu'A sensiblement une extr6mit6 de son intervalle   revendications
prdcddentes. de r6glage. 5 10 15 20 25 30 35 40 45 50 55 60 65    


