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by said sawtooth signal being controlled by an output of said
digital-to-analogue converter. This invention relates to apparatus for
control-   The invention will now be described by way of ling the amplitude
of a vertical deflection signal.  example with reference to the
accompanying draw- When a television receiver is used as an output   5
ings, throughout which like parts are referred to by display of a
microcomputer apparatus, the vertical  like references, and in which:
frequency of an output video signal from the micro-   Figure 1 is a block
diagram of an embodiment computer apparatus is determined by the number
of the present invention: of characters in one line and is not limited to a
Figure 2 is a waveform diagram for explaining standard television frequency
of say 6OHz, but lies   10    the operation; within a range of, for
example, 50 to 60Hz. Thus      Figure 3 Is a graphical diagram for
explaining when such a video signal is supplied to a television  the
operation; receiver, there occur problems such as inferior       Figure 4
is a circuit diagram of another embodi- vertical linearity, worse
horizontal pin distortion,  ment of the Invention; and vertical pull-out,
and over or under amplitude of the   15  Figure 5 Is a waveform diagram for
explaining vertical deflection.                                  variation
in vertical amplitude. For example, assuming that the frequency of a
Figure 1 shows an embodiment comprising an vertical sync signal [er] shown
in Figure 5A in-     input terminal 1 receiving a vertical sync signal
[err] creases as shown by the broken lines compared       a vertical
oscillating circuit 2, a vertical drive circuit with that represented by
the solid lines, then the   20  3, and a vertical deflection coil 4.
amplitude of the vertical deflection signal de-        The vertical
sawtooth voltage appearing as an creases as shown by the broken lines in
Figure 5B.  output of the vertical oscillating circuit 2 is supplied It has
been proposed to correct the change in  to amplitude detecting circuits 5
and 6. The am- vertical amplitude due to the difference in vertical
piltude detecting circuit 5 compares an amplitude frequency between the
NTSC and CCIR systems   25   [err] of the sawtooth voltage with a reference
voltage' by manual switching In dependence on the televi-   [err]. The
amplitude detecting circuit 6 compares sion signal to be received.
the amplitude [err] of the sawtooth voltage with a To correct the vertical
amplitude automatically,  reference voltage VT2. The amplitude detecting it
is necessary to detect the variation in vertical  circuit 5 generates a
detection signal which be- amplitude corresponding to the vertical
frequency   30  comes H (high level) when [err] < E, and becomes of the
input signal. To do this it has been proposed  L (low level) in other
cases. The amplitude detect- that a monostable multivibrator be triggered
by the  ing circuit 6 generates a detection signal which vertical sync
signal and its output signal integrated,  becomes H when  [err] and becomes
L in the vertical frequency being determined from the   other cases. level
of the integrated output. However, since the   35  The detection signals of
the amplitude detect- vertical frequency is fairly low, the value of the
ing circuits 5 and 6 are supplied to a level dis- capacitor required for
the integration is larger and  criminating circuit 7. A vertical blanking
signal is there is the problem that the response speed when  supplied from
a terminal 8 to the level discriminat- the vertical frequency changes is
low.             ing circuit 7 which discriminates the level only for
According to the present invention there is  4o  the vertical blanking
Interval. For the vertical blan- provided apparatus for controlling the
amplitude of  king interval, the level discriminating circuit 7 gen- a
vertical deflection signal, the apparatus compris-  erates a discrimination
output which becomes H ing:
when one of the detection signals of the amplitude a vertical oscillating
circuit for generating  a   detecting circuits 5 and 6 is H, and becomes L
sawtooth signal having a vertical blanking period;  45   when both of these
detection signals are L. a detecting circuit for detecting whether the am-
A detection output of the amplitude detecting plitude of said sawtooth
signal is in a predeter-  circuit 6 is supplied to an up/down counter 9 as
a mined level range;                                 signal to control the
count direction. When the a counter for counting a vertical synchronizing
sig-  detection output is L, the counter 9 counts up. nal, in response to
an output of said detecting   so   When the detection output is H, the
counter 9 circuit, when the amplitude of said sawtooth signal  counts down.
The vertical sync signal [err] from a is out of said range; and
terminal 10 is supplied as a clock input to the a digital-to-analogue
converter for converting an  counter 9 through a gate circuit 11. Thus, the
output of said counter into an analogue detection  content of the counter 9
is increased or decreased signal, the output of said digital-to-analogue
con-   66  one by one for every vertical period by the vertical verter
being supplied to said vertical oscillating  sync signal [err]. circuit;
The gate circuit 11 is turned on when the the amplitude of a vertical
deflection signal formed  discrimination output of the level discriminating
cir- 2 



3                 EP 0185 096 B1                      4 cult 7 is H, and is
turned off when the discrimina-  11 is turned on due to this discrimination
output tion output of the level discriminating circuit 7 is L.  and the
vertical sync signal [err]is counted by the The discrimination output of
the level discriminating  counter 9. On one hand, since the detection
output circuit 7 may be supplied to a counter enable       of the amplitude
detecting circuit 6 is H, the coun- terminal In place of the gate circuit
11.       5   ter 9 counts down, so that the content is reduced The output
signal, for example, a four-bit out-  by '1', and the control voltage [err]
from the D/A put of the counter 9 Is supplied to a D/A converter  converter
12 decreases. 12 and converted into an analogue control voltage      A
check is similarly made to see if the vertical [err]. The control voltage
[err] Is supplied as a correc-  amplitude [err] Is correct or not for the
next vertical tion signal to the vertical oscillating circuit 2. in this
10  blanking interval. If the amplitude is still large, the embodiment, the
magnitude of a discharging con-     counter 9 counts the vertical sync
signal [err]ad stant current of an integrator to generate the     the
control voltage [err]dcreases. By repeating this sawtooth voltage of the
vertical oscillating circuit 2  operation, the proper vertical amplitude
[err] is ob- is controlled by the control voltage [err].           tained.
The operation will now be described with refer-   1  Figure 3A shows the
relation between the verti- ence to Figures 2 and 3.
cal amplitude [err] and the control voltage [err]. The Figure 2A shows a
state in which the vertical   control voltage [err] does not change when
the verti- frequency is [err]  and the amplitude of the vertical  cal
amplitude [err] lies within a predetermined range deflection signal Is
correct. The level relation [err]  around the proper amplitude value [err].
When the [err] is satisfied within the vertical blanking   20  vertical
amplitude [err] deviates from this predeter- interval. At this time, the
detection outputs of the  mined range, the control voltage [err] changes in
amplitude detecting circuits 5 and 6 are L and the  correspondence with the
vertical amplitude [err]. gate circuit 11 is not turned on, so that the
content  On the other hand, there is the relation as of the counter 9 does
not change.                   shown in Figure 3B between the control
voltage [err] When the vertical frequency increases from   25  and the
discharging constant current 1. The. dis- [err] and becomes [err], the
vertical amplitude [err]      charging constant current I changes in
proportion decreases as shown in Figure 2B. At this time, the  to the
control voltage [err]. Therefore, as shown in vertical amplitude [err]
increases for the vertical blan-  Figure 2B, when the vertical amplitude
[err] becomes king interval with respect to the reference voltages  too
small, the discharging constant current I is [err]. Thus, the detection
output of the   30  Increased and as indicated by an alternate long
amplitude detecting circuit 5 becomes H and the     and short dash line,
the gradient of the sawtooth output of the amplitude detecting circuit 6
becomes  voltage is Increased and the vertical amplitude [err] L, and the
discriminating output of the level dis-  Is corrected so as to be enlarged.
On the contrary, criminating circuit 7 becomes H. The gate circuit   when
the vertical amplitude [err] becomes too large 11 is turned on due to this
discrimination output  35  as shown in Figure 2C, the discharging constant
and the vertical sync signal [err] is counted by the  current I is reduced
and as indicated by an al- counter 9. In addition, since the detection
output of  ternate long and short dash line, the gradient of the the
amplitude detecting circuit 6 is L, the counter 9  sawtooth voltage is
decreased and the vertical am- counts up and the content Is increased by
'1', and   plitude [err] is corrected so as to be reduced. the control
voltage [err] from the D/A converter 12   40  Due to the above operation,
the amplitude is increases.
automatically controlled so that the vertical am- A check is likewise made
to see if the vertical  plitude [err] lies within a predetermined range
around amplitude [err] Is correct or not for the next vertical  the proper
amplitude value [err]. This predetermined blanking interval. If the
amplitude is still low, the  range is determined by the reference voltages
[err] counter 9 counts the vertical sync signal [err] and   45  and [err]
and its magnitude is selected to a value the control voltage [err]
increases. By repeating this  such that the amplitude difference of the
vertical operation, the proper vertical amplitude [err] is de-  deflection
does not cause a visual problem. rived.
Figure 4 shows another example of the circuit When the vertical frequency
decreases from      to correct the vertical amplitude [err]. A series
cirouit [err] and becomes [err], the vertical amplitude [err]   so  of the
vertical deflection coil 4, a capacitor 17, and increases as shown in
Figure 2C. At this time, the  a detecting resistor 18 is connected between
an vertical amplitude E, decreases for the vertical    output of a vertical
drive amplifier 15 and earth. A blanking interval with respect to the
reference vol-  vertical parabolic voltage which is generated at a tages
[err]. Therefore, the detection output  connecting point of the vertical
deflection coil 4 and of the amplitude detecting circuit 5 is L and the
55  the capacitor 17 is supplied to an adding circuit 21 output of the
amplitude detecting circuit 6 becomes  through an integrating circuit
comprising a resistor 



H and the discrimination output of the level dis-   19 and a capacitor 20.
A sawtooth voltage which is criminating circuit 7 becomes H. The gate
circuit   generated across the detecting resistor 18 Is sup- 3    5
EP 0 185 096 B1                       6 plied to the adding circuit 21
through a capacitor        said counter (9) is controlled to count up or
22. An output signal of the adding circuit 21 Is          count down by the
output signal of said am- negatively fed back to the vertical drive circuit
15.     plitude detecting circuit (5, 6) and to count said The vertical
linearity is corrected by this negative      vertical synchronizing signal
by an output sig- feedback circuit.                                5
nal of said level discriminating circuit (7). A resistor 23 and an FET 24
serving as a variable impedance element are connected in par-      3.
Apparatus according to claim 2 wherein said allel with the detecting
resistor 18. The control         amplitude detecting circuit (5, 6)
comprises a voltage [err] obtained in the manner as mentioned
first amplitude detecting circuit (5) having a above is added from a
terminal 25 to a gate of the   10  first threshold level and a second
amplitude FET 24. Therefore. the impedance between the
detecting circuit (6) having a second threshold drain-source of the FET 24
is controlled by the           level. control voltage [err] and the amount
of negative feedback to the vertical drive amplifier 15 is con-   4.
Apparatus according to claim 3 wherein said trolled and the vertical
amplitude is corrected.  15     level discriminating circuit (7) Is
supplied with As well as the control of the vertical amplitude,     a
vertical blanking signal and discriminates the invention can be applied to
other problems    .       during vertical blanking intervals. which are
caused when the vertical frequency changes, for example, to the control of
the vertical  5. Apparatus according to claim 4 wherein said amplitude when
correcting the change in amplitude   20    vertical synchronizing signal is
gated to said of a vertical parabolic voltage for use in correction
counter (9) by the output of said level dis- of right and left pin
distortions.                        criminating circuit (7). Claims
6. Apparatus according to claim 1 further com- 25       prising: 1.
Apparatus for controlling the amplitude of a           a vertical drive
circuit (3) supplied with an vertical deflection signal, the apparatus com-
output of said vertical oscillating circuit (2); prising:
a vertical deflection coil (4) supplied with the a vertical oscillating
circuit (2) for generating a   vertical deflection signal from  said
vertical sawtooth signal having a vertical blanking pe-   30   drive
circuit (3); riod;                                                 a series
circuit (17. 18) comprising a capacitor a detecting circuit (5, 6, 7) for
detecting wheth-    (17) and a resistor (18) connected to said er the
amplitude of said sawtooth signal is in a      vertical deflection coil
(4); and predetermined level range;                            a variable
Impedance device (24) having a a counter (9) for counting a vertical
synchroniz-   35  control terminal and connected In parallel with ing
signal, in response to an output of said          said resistor (18);
detecting circuit (5, 6, 7), when the amplitude       wherein said analogue
detection output is sup- of said sawtooth signal is out of said range;
plied  to said control terminal of said variable and
impedance device (24). a digital-to-analogue converter (12) for convert-
40 ing an output of said counter (9) into an ana-    Revendications logue
detection signal, the output of said digital-to-analogue converter (12)
being sup-     1. Dispositif pour commander l'amplitude d'un si- plied to
said vertical oscillating circuit (2);       gnal de deviation verticale,
le dispositif com- the amplitude of a vertical deflection signal   45
prenant: formed by said sawtooth signal being con-                 un
circuit d'oscillation verticale (2) pour trolled by an output of said
digital-to-analogue      g6nerer un signal en dents de scie qui a une
converter (12).                                       periode de blanc
verticale; un circuit de detectlon (5, 6, 7) pour detec- 2. Apparatus
according to claim 1 wherein, said   5o     ter si oui ou non l'amplitude
dudit signal en detecting circuit (5, 6, 7) includes an amplitude     dents
de scie s'lnscrit dans une plage de ni- detecting circuit (5, 6) for
detecting the am-        veau predetermin~e; plitude of said sawtooth
signal and a level               un compteur (9) pour compter un signal de
discriminating  circuit (7) for discriminating        synchronisation
verticale en fdponse a une 



whether the amplitude of said sawtooth signal   5s    sortie dudit circuit
de detection (5, 6, 7) lors- is in said range, said level discriminating
circuit   que l'amplitude dudit signal en dents de scie (7) being supplied
with the output of said am-        se situe en dehors de ladite plage ; et
plitude detecting circuit (5, 6), and wherein             un  convertisseur
numerique/analogique 4    5                  EP 0185 096 B1
6 plied to the adding circuit 21 through a capacitor       said counter (9)
is controlled to count up or - 22. An output signal of the adding circuit
21 Is        count down by the output signal of said am- negatively fed
back to the vertical drive circuit 15.    plitude detecting circuit (5, 6)
and to count said The vertical linearity is corrected by this negative
vertical synchronizing signal by an output sig- feedback circuit.
5       nal of said level discriminating circuit (7). A resistor 23 and an
FET 24 serving as a variable impedance element are connected in par-     3
Apparatus according to claim 2 wherein said allel with the detecting
resistor 18. The control        amplitude detecting circuit (5, 6)
comprises a voltage [err] obtained in the manner as mentioned
first amplitude detecting circuit (5) having a above is added from a
terminal 25 to a gate of the   10  first threshold level and a second
amplitude FET 24. Therefore, the impedance between the
detecting circuit (6) having a second threshold drain-source of the FET 24
is controlled by the          level. control voltage [err] and the amount
of negative feedback to the vertical drive amplifier 15 is con-  4.
Apparatus according to claim 3 wherein said trolled and the vertical
amplitude is corrected.  is      level discriminating circuit (7) is
supplied with As well as the control of the vertical amplitude,    a
vertical blanking signal and discriminates the invention can be applied to
other problems .         during vertical blanking intervals. which are
caused when the vertical frequency changes, for example, to the control of
the vertical  5. Apparatus according to claim 4 wherein said amplitude when
correcting the change in amplitude   20   vertical synchronizing signal is
gated to said of a vertical parabolic voltage for use in correction
counter (9) by the output of said level dis- of right and left  pin
distortions.                      criminating circuit (7). Claims
6. Apparatus according to claim 1 further com- 25      prising: 1.
Apparatus for controlling the amplitude of a          a vertical drive
circuit (3) supplied with an vertical deflection signal, the apparatus com
output of said vertical oscillating circuit (2); prising:
a vertical deflection coil (4) supplied with the a vertical oscillating
circuit (2) for generating a  vertical deflection signal from  said
vertical sawtooth signal having a vertical blanking pe-   30  drive circuit
(3); riod;                                                a series circuit
(17, 18) comprising a capacitor a detecting circuit (5, 6, 7) for detecting
wheth-   (17) and a resistor (18) connected to said er the amplitude of
said sawtooth signal is In a     vertical deflection coil (4); and
predetermined level range;                           a variable impedance
device (24) having a a counter (9) for counting a vertical synchroniz-   35
control terminal and connected in parallel with ing signal, in response to
an output of said         said resistor (18); detecting circuit (S. 6, 7),
when the amplitude      wherein said analogue detection output is sup- of
said sawtooth signal is out of said range;        piled to said control
terminal of said variable and
impedance device (24). a digital-to-analogue converter (12) for convert-
40 ing an output of said counter (9) into an ana-   Revendlcatlons logue
detection signal, the output of said digital-to-analogue converter (12)
being sup-    1. Dispositif pour commander l'amplitude d'un si- plied to
said vertical oscillating circuit (2);      gnal de deviation verticale, le
dispositif corn- the amplitude of a vertical deflection signal   45
prenant: formed by said sawtooth signal being con-                un
circuit d'oscillation verticale (2) pour trolled by an output of said
digital-to-analogue     g6ndrer un signal en dents de scle qui a une
converter (12).                                      periode de blanc
verticale; un circuit de d6tection (5, 8, 7) pour d6tec- 2. Apparatus
according to claim 1 wherein said   so      ter si oul ou non laamplitude
dudit signal en detecting circuit (5, 6, 7) includes an amplitude    dents
de scle s'lnscrit dans une plage de ni- detecting circuit (5, 6) for
detecting the am-       veau predeterminee; 



plitude of said sawtooth signal and a level              un compteur (9)
pour compter un signal de discriminating  circuit (7) for discriminating
synchronisation verticale en rdponse a une whether the amplitude of said
sawtooth signal   5s   sortie dudit circuit de detection (5, 6, 7) lors- is
in said range, said level discriminating circuit  que l'amplitude dudit
signal en dents de scie (7) being supplied with the output of said am-
se situe en dehors de ladite plage ; et plitude detecting circuit (5, 6),
and wherein            un  convertisseur  numnriquelanalogique 4    C   L
M   S * 7                 EP 0185 096 B1                       8 (12) pour
convertir une sortie dudit compteur       connect6es a ladite bobine de
deviation verti- (9) en un signal de d6tection analogique, la        cale
(4) ; et sortie        dudit          convertisseur              un
dispositif a impedance variable (24) qui numdrique/analogique (12) etant
achemin~e            a une borne de commande et qui est connecte audit
circuit d'oscillation verticale (2);  5        en parallele avec ladite
rsistance (18); et l'amplitude d'un signal de deviation verti-
dans lequel ladite sortie de detection ana- cale qui eat forme par ledit
signal en dents de      loglque est acheminde jusqu'a ladite bome de scie
etant commandee par une sortie dudit            commande dudit dispositif a
impedance varia- convertisseur num6riquelanalogique (12).             ble
(24). 10 2. Dlspositif selon la revendication 1, dans lequel
Patentansprliohe ledit circuit de d6tection (5, 6, 7) comprend un circuit
de detection d'amplitude (5, 6) pour     1. Vorrichtung zur Steuerung der
Amplitude elnes detecter l'ampliltude dudit signal en dents de
vertikalen Ablenksignals, bestehend aus scde et un circuit de
discrimination de niveau   15     elner vertikalen Oszlllatorschaltung (2)
zur (7) pour discriminer si oul ou non l'amplltude       Erzeugung elnes
Slgezahnsignals mit elner dudit signal en dents de scie s'lnscrit dans
vertikalen Austastperiode, ladite plage, ledit circuit de discrimination de
elner Detektorschaltung (5, 6, 7) zur Feat- niveau (7) dtant allmente par
la sortie dudit       stellung, ob die Amplitude des Sigezahnsi- circuit de
d~tection d'amplitude (5, 6), et dans   20  gnals innerhalb ehnes
vorbestimmten Pegelbe- lequel ledit compteur (9) est commande, pour
reichs ilegt, effectuer un comptage positif ou pour effectuer         elnem
Zahler (9) zum AbzahIen elnes ver- un comptage n6gatif, par le signal de
sortie        tikalen Synchronisierslgnals in Abhangigkelt dudit circuit de
dgtection d'amplitude (5. 6) et     von dem  Ausgangssignal der
Detektorschal- pour compter ledit signal de synchronisation   25    tung
(5. 6, 7), wenn die Amplitude des Sage- verticale, par un signal de sortie
dudit circuit     zahnsignals aufierhalb des genannten Berelchs de
discrimination de niveau (7).                     liegt, und elnem
DigitaVAnalog-Wandler. (12) zur Wm- 3. Dispositif selon la revendication 2,
dans lequel     wandlung des Ausgangssignals des Zahlers (9) ledit circuit
de d~tectlon d'amplitude (5. 6)   30  In eh analoges Detektorsignal, wobei
das Aus- comprend un premier circuit de detection             gangssignal
des Digital/Analog-Wandlers (12) d'amplitude (5) qui a un premier niveau de
der vertikalen Oszillatorschaltung (2) zugefthrt seull et un second circuit
de detectlon d'ampli-     wird, und tude (6) qui a un second niveau de
seuil.               wobei die Amplitude eines von dem Slige- S5
zahnsignal gebildeten vertikalen Ablenksignals 4. Dispositif selon la
revendication 3, dans lequel     durch das Ausgangssignal des
Digital/Analog- ledit circuit de discrimination de niveau (7) est
Wandlers (12) gesteuert wird. aliment4 aveo un signal de blanc vertical at
effectue sa discrimination pendant des interval-  2. Vorrichtung nach
Anspruch 1, bel der die De- les de blanc vertical.                 -   40
tektorschaltung (5, 6, 7) elne Amplitudendetek- torschaltung (5, 6) zur
Detektierung der Ampli- 5. Dispositif selon la revendication 4, dans lequel
tude des Sagezahnsignals autweist sowle eine ledit signal de
synchronisation verticale est        Pegeldiskriminatorschaitung (7), die
feststellt, achemine au moyen d'une porte jusqu'audit            ob die
Amplitude des Sligezahnsignals inner- compteur (9) par la sortie dudit
circuit de dis-  45  halb des genannten Bereichs llegt, wobei die-
crimination de niveau (7).                           ser
Pegeldiskriminatorschaltung (7) das Aus- gangssignal der
Amplitudendetektorschaltung 6. Dispositif salon la revendication 1,
comprenant      (5, 6) zugefUhrt wird, und wobei der Zfihler (9) 



en outre:                                            durch das
Ausgangasignal der Amplitudende- un circuit de commande verticale (3) qui
5o     tektorschaltung (5, 6) zum Zihlen in Aufwirts- est alimente avec une
sortie dudit circuit d'os-     oder Abwirtsrichtung veranlalt wird, wahrend
cillation verticale (2);                             er durch das
Ausgangssignal der Pegeldlskri- une bobine de deviation verticale (4) qui
minatorschaltung (7) zum Zfihlen des vertka- est alimentle avec le signal
de deviation verti-    len Synchronisiersignal veranla~t wird. cale qui
provient dudit circuit de commande   56 verticale (3);
3  Vorrichtung nach Anspruch 2, bel der die Am- un circuit serie (17, 18)
qui comprend une       plitudendetektorschaltung (5, 6) elne erste Am-
capacite (17) et une resistance (18) qui sont
plitudendetektorschaltung (5) mit elnem ersten 5    9                 EP
0185 096 B1                       10 Schwellwertpegel und eine zweite
Amplituden- vj     detektorschaltung  (6) mit einem  zweiten
Schwellwertpegel umfa~t. 4. Vorrichtung nach Anspruch 3, be! der die Pe-
5 geldiskriminatorschaltung (7) mit einem vertika- len Austastsignal
beaufschlagt wird und wah- rend der vertikalen Austastperioden ihre Diskrl-
minatorfunktion auslibt. 10 5. Vorrichtung nach Anspruch 4, bel der die Zu-
f~hrung des vertikalen Synchronisiersignals zu dem Zahler (9) durch das
Ausgangssignal der Pegeidiskriminatorschaltung (7) gegaltert wird. 15 6.
Vorrichtung nach Anspruch t, die ferner ent- halt eine vertikale
Treiberschaltung (3), der das Ausgangssignal der vertikalen
Oszillatorschal- tung (2) zugeftUhrt wird,                   20 eine
vertikale Ablenkspule (4), der das ver- tikale Ablenksignal aus der
vertikalen Trelber- schaltung (3) zugefthrt wird, eine mit der vertikalen
Ablenkspule (4) ver- bundene Reihenschaitung (17, 18) aus einrem   25
Kondensator (17) und elnem Widerstand (18) und eine parallel zu dem
Widerstand (18) an- geordnete Vorrichtung (24) mit variabler Impe- danz mit
elnem Steuereingang,               30 wobei das analogs
Detektorausgangssignal dem Steuereingang der Vorrichtung (24) mit variabler
Impedanz zugefahrt wird. 35 40 45 50 55    


