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Field of the Invention

The invention concerns an automatic kinescope bias
5 (AKB) arrangement for use in a television system such as a
television receiver or video monitor.

An AKB system compensates for changes in the cutoff
10 voltage of a kinescope (or cathode ray tube) due to temperature,
for example, during warm-up, and aging. The compensation is
accomplished by inserting small offset currents into the kinescope
driver circuits of each of the color channels to effectively change
the respective cathode bias voltages. The magnitudes of .the offset
‘15 currents are varied according to cutoff measurements made
during respective lines of the vertical blanking period of every
field.
It is desirable to provide an AKB arrangement which -
may be embodied in an integrated circuit (IC), and which may be
20 capable of being used in various television systems having
different configurations. It is also’ desirable that such AKB IC be
capable of being added as an optional feature to a television
system without significant changes to its basic architecture. More
specifically, it is desirable to provide an AKB IC which is capable
25 of being used in a television system which includes a bias network
which affects the kinescope bias from being cutoff while the AKB
measurements are being made, as well as in a television system
which does not contain such a bias network.

30 Summary of the Invention
An aspect of the invention concerns an AKB IC, for use
in a television system including a source of a video signal, a
display device such as a kinescope, means for amplifying the
video signal to produce an amplified version of the video signal
35 and means for coupling the amplified version of the video signal
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to the display device. The AKB IC includes means for generating a
timing signal during an AKB test interval, means for generating a
test signal in response to the timing signal, and means including
an output terminal for coupling the test signal to the display

device. In accordance with an aspect of the invention, the AKB IC

also includes an input terminal and a switching element coupled
between the ihput terminal and the output terminal and
responsive to the timing signal for selectively decoupling the
input terminal from the output terminal. In a television system

which includes a bias network which is coupled to the output of

the video signal source and which affects the kinescope bias ‘
during the AKB test interval, the input terminal of the AKB IC is
coupled to the output terminal of the video signal source. This
allows the bias network to be decoupled from the display device
during the AKB test interval, thereby preventing the bias network
from affecting AKB operation. Alternatively, in a television
system which does not include a bias network which affects the
kinescope bias during the AKB test interval, the output terminal of
the AKB IC is directly coupled to the output terminal of the video
signal source.

These and other aspects of the invention will be
described with reference to the preferred embodiment of the
invention shown in the accompanying Drawing.

In the Draiving : : |

Fi'gure 1 is a schematic diagram of a portion of a
television system employing an AKB IC constructed according to
the present invention; and

- Figure 2 is a schematic diagram of a pomon of a

different television system employing the same AKB IC shown in
Figure 1, but connected in a different configuration.

In the two figures, corresponding elements are
identified by the same or similar reference designations.
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Detailed Description of the Drawing
_ Figure 1 shows a block diagram for the kinescope
drive portion of a television system and a circuit implementation
5 of an AKB IC constructed according to the present invention. Only
‘the red (R) color channel of the red (R), green (G) and- (B) color
channels is shown for simplicity. However, the use of the same
arrangement for each of the three color channels is represented in
Figure 1 by the designation "R G, B" and the indication of "3" .
10 conductors at various places. Accordingly, it will understood th;at
each of the green and blue channels include portions similar to the
portion of an AKB IC 500 of the red channel enclosed within the
dotted lines. The arrangement is first described assuming that an
AKB IC 500 is not present and that the collector of a transistor Ql
15 is directly connected to the emitter of a transistor Q2.

A video signal processing IC 100 provides the red (R),
green (G) and blue (B) color video signals. The red video signal is
coupled to a kinescope driver 200 comprising cascode connected
transistors Q1 and Q2 and “push-pull® connected transistors Q3

20 and Q4. An amplified version of the red video signal provided by
kinescope driver 200 is coupled to the "red" cathode of a
kinescope 300. A bias network 400 for supplying a bias voltage
to kinescope 300 is coupled to the collector of tramsistor QI, and
through transistors Q2 and Q3 to the red cathode of kinescope

25 300. The purpose of bias network 400 is to allow the adjustment
of low brightness color temperature (or color balance) by '
controlling the collector current of transistor Q1 when the red
video signal is set at 0 IRE (black level). With the television
system configuration described so far with reference to Figure 1,

30 kinescope driver 200 is not completely cut-off during the vertical
blanking period due to the presence of bias network 400. This
makes the addition of an AKB arrangement difficult because the
operation of a typical AKB arrangement requires the capability of
causing the kinescope to be at or near cutoff. A configuration such

35 as described so far with respect to Figure 1 is employed in RCA
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brand name television receivers of the CTC-169 chassis type

manufactured by Thomson Consumer Electronics, Indianapolis,

Indiana, employing a Toshiba TA8680 video signal proc;eséing IC.
AKB IC 500 includes circuitry for generating a test

. current sample, coupling the test current sample to kinescope

10

driver 200, sensing the response to the test current at the red

cathode of kinescope 300, and generating a bias correction current

during an AKB interval. ' According to an aspect of the invention,
AKB IC 500 also includes circuitry for decoupling bias network .

- 400 from kinescope 300 during the AKB interval so that bias
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network 400 does not interfere with the AKB operation. As a
result, complex external circuitry for decoupling bias network
400 from kinescope 300 or otherwise disabling its operation
during the AKB interval is not required. In addition, AKB IC 500
is arranged so that it may also be used in a television system, such
as shown in Figure 2, in which does not include a bias network
which interferes with the AKB operation.

In the configuration actually shown in Figure 1, a
transistor switch SW1 of AKB IC 500 is connected between the
collector of transistor Q1 and the émitter of transistor Q2 via a
video input terminal (VIDEO IN) and a video output terminal
(VIDEO OUT), respectively. Another transistor switch SW2 is
connected between a source 510 of a cumrent IgsymprLE and the
video output terminal. Normally, transistor switch SW1 is
conductive (closed) and transistor switch SW2 is non-conductive
(opened). As a result, the collector of transistor Q1 is coupled
(connected) to the emitter of transistor Q2 and bias network 400
is coupled to kinescope 300, and current source 510 is decoupled
from kinescope driver 200.

Vertical blanking pulses, derived by the vertical
deflection portion (not shown) of the television system, are
coupled to a sample pulse generator 520 via an input terminal
(TRIGGER IN) of AKB IC 500. During the last portion of each
vertical blanking period, for example, during line 20, a sample
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pulse is generated by sample pulse generator 520 and coupled via

emitter-follower configured transistors Q5 and Q6 to transistor
switches SW1 and SW2, respectfully. In response, transistor
switch SW1 is rendered non-conductive (opened) and transistor
switch SW2 is rendered conductive (closed). As a result of the
non-conductive state of transistor switch SW1, the collector of Q1
and bias network 400 is decoupled from the emitter of transistor
Q2 and from kinescope 300 causing kinescope driver 200 to be
cutoff. As a result of the conductive state of tramsistor switch °
SW2, current sample IsampLE is coupled via the video output
terminal to kinescope driver 200 causing a fixed amplitude
negative pulse corresponding to current IgampLge to be impressed
on the red cathode of kinescope 300. |

Also during this period, a comparator Al, having an
inverting (-) input coupled to a sensing resistor Rggnsg connected
to the collector of transistor Q3 of kinescope driver 200 via an

input terminal (SENSE IN), is enabled in response to the sample
pulse. Resistor RGENSE converts the kinescope cathode current

produced in response to sample current IgampLE t0 2
corresponding voltage Vgepnsg- An external filter capacitor CgriiTER,
coupled to the output of comparator Al b,y' an output terminal
(FILTER), will be charged or discharged depending on relationship
between sensed voltage Vggnsg coupled to the inverting (-) input
of comparator Al and a reference voltage VREF coupled to a non-
inverting (+) input of coniparator Al. Reference voltage VREgf is
generated by a reference voltage generator 530. A control voltage
VcoNTroOL developed across filter capacitor CgppTER coupled to the
output of comparator Al via a terminal FILTER is converted to a
corresponding bias correction current Icorr by a current source
configured transistor Q7. Bias correction current IcorRr is coupled .
to the emitter of tramsistor Q2 of kinescope driver 200 via video
output terminal VIDEO OUT to correct the red cutoff bias voltage
of kinescope 300. For example, if sensed voltage Vgensg is lower
than reference voltage VREF, control voltage VoconTROL Will
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increase. The higher control voltage VCONTROL Will cause
correction current ICORR to increase. This lowers the voltage at

the red cathode and causes the red beam current to increase. This
process continues until sensed voltage VCONTROL remains

constant. As the red cutoff voltage of kinescope 300 changes due

to temperature, for example, during warm up, or aging, bias
correction current IcQRR will be varied to maintain a constant
beam current during the AKB sampling interval.

A clamping arrangement comprising a transistor Q8 is
coupled to the SENSE IN terminal of AKB IC 500 to clamp voltage
VseENsSg coupled to the inverting (-) input of comparator Al to a
voltage Vopamp- The voltage clamping arrangement prevents
voltage Vggnsg developed during the image scanning interval in
response to the red video signal from exceeding a level which
might damage AKB IC 500.

As earlier noted, AKB IC 500 includes a sample pulse
generator 520 which is used to control timing for the cutoff
measurement, and specifically, controls the the generation of the
sample pulse. The operation of sample pulse generator 520
involves two time constants. The first determines the delay of the
sample pulse after the vertical blanking pulse trigger signal is

treceived. The second determines the duration of the sampling

pulse.. An external timing network, including a resistor RTiMING
and a capacitor CtiMING, iS coupled to sample pulse generator 520
via a terminal (TIME CONSTANT). Capacitor CTIMING affects both
the pulse delay and duration, while resistor RTIMING primarily
affects the pulse duration.

Reference voltage generator 530, which provides

reference voltage VREF, also provides two reference currents,

IREF1 and IREF2 in conjunction with respective external precision
resistors RREF1 and RREF2. These precision resistors are coupled
to reference voltage generator 530 via respective terminals REF1
and REF2. Reference current IREF1 is used by current source 510
to generate sample current ISAMPLE. Reference current IREF2 is
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used by sample pulse generator 520 to determine the duration of
the sample pulse.
. An AKB arrangement should desirably also include
5 provisions for adjustment of the G2 grid voltage of the kinescope
since the AKB arrangement will tend to "compensate" for G2 -
changes by adjusting the cathode bias condition for red, green and
blue, resulting in non-optimum drive conditions. With this in
mind, AKB IC 500 includes a voltage comparator 540 for providing
10 an indication that AKB control voltage VEoNTROL iS at some, ’
nominal level in its operating range. G2 adjustment comparator
540 monitors the three (red, green and blue) VCONTROL voltages
and generates an output current when the highest of the three
exceeds a predetermined voltage. The output current output is
15 provided at an output terminal (COMP OUT). As shown in Figure
1, the current output of comparator 540 may be coupled to an
external light emitting diode (LED) for providing visual feedback
to the person performing the adjustment. The current output of
comparator 540 may also be coupled to a microprocessor, which is
20 used to control various functions of the television system, in order
to provide an "on-screen" visual feedback indication. G2 voltage
adjustment is accomplished by varying the G2 grid voltage
provided by a G2 voltage source 600 until the output of G2
adjustment comparator 540 just changes state. Alternately, the
25 output of G2 adjustment comparator 540 may be utilized in an
automatic G2 voltage alignment arrangement, thereby eliminating
~ the necessity for a manual adjustment.
Figure 2 shows the application AKB IC 500 in a
television system in which kinescope driver 200 and kinescope
30 300 are completely cut-off during the vertical blanking period.
The latter is accomplished by causing each of the color video
signals to be driven to ground potential in response to a control
signal communicated to a bias network 401 included video signal
processing IC 101, for example, via a data bus. In the television
35 shown in Figure 2, the the collector of transistor Q1 of kinescope
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driver- 200 is directly coupled to the emitter of transistor Q2,
rather than through switch SW1 of AKB IC 500. The video output
terminal (VIDEO OUT) of AKB IC 500 is directly connected to the

5 junction between the collector of transistor Q1 and the emitter of

transistor Q2. Switch SW1 plays no part in the AKB operation. In
all other respects, the AKB arrangement and its operation are the

same as those for the AKB arrangement shown in Figure 1.

10

15

Kinescope driver 200, or a significant portion of it, is
usually incorporated on a single printed circuit board, commonly
referred to in the television field as the "kinescope driver board".
AKB IC 500 can be advantageously incorporated on the kinescope
driver board since it only requires connection to kinescope driver
200, and not to any other portion of the video signal processing
channel.

———
————
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1. A television system comprising:

a display device (300);

a source (100) of a video signal; and

means (200) for amplifying said video signal to
produce an amplified version of said video signal suitable for
direct application to said display device; characterized by

an integrated circuit (500) including means (520) for
generating a timing signal (SAMPLE PULSE) during a test interval;
means (510,530) for generating a test signal (I SAMPLE) in :
response to said timing signal; means (SW2) including an output
terminal (VIDEO OUT) coupled to said amplifying means for
coupling said test signal to said display device; means (A1,Q7)
including a sense terminal (SENSE IN) coupled to said amplifying
means for generating a correction signal (I CORR) in response to
said test signal; and means including said output terminal for

laim:

. coupling said correction signal to said display device.
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