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visible upper and lower edges of the display screen, outside the active
data display viewing This invention concerns apparatus for automati-  area,
to avoid distorting or obscuring the displayed [err]lly controlling an
operating parameter, such as    data and to reduce the visible effect of
the illumi- of an image display device such as a kine-   5   nated lines.
To further reduce the visible effect of scope in a data display video
monitor.             such illuminated lines, the AKB signal processing
Conventional television receivers sometimes     circuits are activated for
a short sensing interval, employ an automatic kinescope bias (AKB) control
illustratively no more than two seconds, between system  for automatically
maintaining a desired     substantially longer holding intervals of
illustratively black current level for an associated image display-  10
five minutes during which time the AKB signal ing kinescope. As a result of
this operation, dis-  processing circuits are inactive and the illuminated
played picture colors and gray scale tracking of the  horizontal lines are
absent. kinescope are prevented from being adversely af-       In the
drawing: fected by unwanted variations of kinescope bias       FIGURE 1
shows a portion of an AKB system due to aging and temperature effects,
among other  15    for a data display monitor in accordance with factors.
An AKB system suitable for use in a con-     the principles of the present
invention; ventional television receiver is shown, for example,  FIGURES 2
and 3 depict circuits suitable for use in our U.S. Patents US-A-4,263,622
and US-A-          in the system of FIGURE 1; 4,387,405.
FIGURE 4 shows additional details of a data An AKB system typically
operates during im-   20   display monitor including an AKB system ac- age
blanking intervals when the kinescope con-        cording to the present
invention; and ducts a small black current representative of a       FIGURE
5 illustrates signal waveforms helpful in black image. This current is
sensed by the AKB        understanding the operation of the AKB system
system to generate a bias control signal represent-   shown in FIGURES 1
and 4. ing the difference between the magnitude of the   25   The video
monitor system  of FIGURE 1 in- sensed black current and a desired black
current    cludes an AKB signal processor integrated circuit reference
level. The control signal is applied to the  15, which is the type CA 3224E
integrated circuit kinescope with a sense for reducing the difference.
commercially available from the Solid State Di- The AKB system described in
our aforemen-       vision of RCA Corporation, Somerville, NJ. Informa-
tioned U.S. patents is particularly advantageous   30  tion concerning the
structure and operation of the with respect to significantly reducing the
effects of  CA 3224E integrated circuit is found in the RCA kinescope
leakage currents upon measurement of     preliminary data bulletin for the
CA 3224E, file No. the black current level. In that system, an induced
1553. Additional information concerning the use of kinescope cathode output
pulse is produced in      this integrated circuit Is found in an article
titled response to a pulse applied to a grid electrode of  35  "An
Automatic Kinescope Biasing System", author- the kinescope. The magnitude
of the induced pulse   ed by J.C. Tallant, II, et al., published in the
IEEE is representative of the black current level, and is  Transactions on
Consumer Electronics, Vol. CE-30, processed to develop the bias control
signal. The   No. 4, November 1984. [err]duced pulse" technique can also be
employed            Briefly, circuit 15 receives horizontal (H) and to
maintain a desired white drive, or gain, char-  40  vertical (V)
synchronizing signals, derived from de- acteristic of the kinescope in a
white balance con-  flection circuits of the monitor, for providing output
trol system to assure the display of a white image  signals G, B and P at
terminals 11, 13 and 12, in response to a video signal containing white in-
respectively. Signal G is a periodic pulse signal formation.
which is employed to excite (forward bias) the It is herein recognized that
a data display video   45  control grid electrode of an image reproducing
monitor, such as a computer display terminal, can   kinescope (shown in
FIGURE 4) during AKB op- also benefit from an AKB system, particularly an
erating control intervals. This induces a kinescope AKB system  of the
"induced pulse" type men-        cathode output pulse, hereinafter referred
to as the tioned previously. Specifically, a disclosed embodi-  "AKB
pulse," with a magnitude related to the mag- ment of the invention includes
a data display video   so  nitude of black current conducted by the kine-
monitor having a display screen with small visible  scope. areas along
upper and lower horizontal edges           Signal B is a blanking signal
which encom- thereof which are normally devoid of displayed      passes the
AKB operating control interval. Signal B data. The development of the
induced AKB black     is used to inhibit video signals prior to the kine-
current representative pulse over a few horizontal  55  scope driver stage,
as will be seen from FIGURE 4, line intervals causes such horizontal lines
to illu-  so that the video signals do not interfere with the minate. These
illuminated horizontal line intervals  operation of the AKB system. Input
terminals 2, 4 are placed in one of the small areas along the      and 6 of
AKB processor circuit 15 are respectively 2  



3                 EP 0 218 456 B1                         4 coupled to the
red, green and blue video signal     magnitude of pulse P in accordance
with the level channels for receiving respective sensed black cur-  of a
variable brightness control voltage VB from a rent representative signals
during given AKB op-    brightness control source 10. This produces a
erating intervals as will be explained.             pulse P with a
magnitude related to the setting of a The kinescope associated with this
data dis-   5   viewer adjustable brightness control potentiometer play
video monitor, e.g., a computer display termi-  12. Voltage VB is at a
maximum positive level for nal, is a raster scan device. Each image
scanning   producing maximum image brightness when the field interval
following the vertical retrace interval  wiper of potentiometer is at the
uppermost setting. includes, in the visible area along the top edge of
Conversely, minimum brightness Is produced at the the kinescope display
screen, a small area several  10  lowermost setting of the wiper of
potentiometer 12. horizontal image lines wide where data is normally
Pulse P is coupled via a buffer transistor 25 to not displayed. This area
is followed by the active  signal translating circuits 18a, 18b and 18c.
Illustra- data display viewing area which encompasses the    tively, in
translating circuit 18a, pulse P is coupled remainder of the display
screen, except for a fur-  to a signal combining point A via a decoupling
ther small area along the bottom edge of the dis-  15  diode 26 and
brightness tracking potentiometer 21. play screen at the end of the
vertical scanning field  The role of pulse P and other aspects of the AKB
(i.e, just prior to the beginning of the vertical  system will be better
understood by considering retrace interval) where data is normally not dis-
the waveforms of FIGURE 5. played. Thus the kinescope of the disclosed sys-
In FIGURE 5, signal V includes a positive pulse tem does not include an
"overscan" area along and   20  component occurring during the vertical
retrace beyond the top and bottom edges of the display      blanking
interval, which encompasses several hori- screen, out of sight of the
viewer.                zontal line intervals (1H) as illustrated by the A
sensed black current representative positive  waveform of horizontal line
signal H. AKB blanking pulse signal RS for the red channel, produced as
signal B encompasses several horizontal line inter- will be discussed in
connection with FIGURES 4   25  vals including a clamp reference interval
and a and 5, is AC coupled via a signal translating circuit  sample
interval within the AKB control interval. 18a to input terminal 2 of
circuit 15. Signal RS is  Negative-going pulse signal G is developed by
derived from the black current representative AKB   circuit 15 during the
clamp interval, from which a pulse produced in response to excitation of
the     positive pulse component of a grid drive signal G' kinescope grid,
as will be seen from FIGURE 4.  30  is developed for driving the grid
electrode of the Circuit  18a includes a signal inverting amplifier
kinescope during the clamp or excitation interval. transistor 20 which
receives signal RS, a preset       Signal RS, as developed at the collector
output brightness tracking potentiometer 21 in the collec-  of amplifier
transistor 20 in FIGURE 1, is a negative tor output circuit of transistor
20, an AC coupling  going amplified version of the black current repre-
capacitor 22, and a Zener diode 23 for limiting   35  sentative AKB pulse
induced when signal G' is large signal amplitudes appearing during image
applied to the kinescope grid electrode. Amplitude trace intervals, all
arranged as shown. Signal trans-  A of pulse RS varies by an amount "A"
depending lating circuits 18b and 18c respectively receive    upon the
deviation of the black current level from a sensed black current
representative signals GS and  desired level. Pulse P is a negative going
pulse of BS from the green and blue video signal channels  40  amplitude A,
and occurs during the sample interval for application to input terminals 4
and 6 of circuit  following the clamp interval when pulse RS ap- 15, and
are similar in structure and operation to   pears. Amplitude A of pulse P
is fixed for a given circuit 18a.
setting of brightness control 10, and does not vary AKB circuit 15 includes
signal processing cir-  with changes in the kinescope black current level.
cuits such as clamping, sampling and comparator  45    Signal RS is
conveyed via transistor 20 to circuits responsive to translated black
current re-  signal combining point A, and signal P is conveyed
presentative input signals RS, GS and BS for pro-   via potentiometer 21 to
point A. A signal developed ducing kinescope bias control output signals
RB,    at point A, and AC coupled via capacitor 22 to GB and BB. These
signals are respectively applied   sense input terminal 2 of AKB circuit
15, exhibits a to red, green and blue video signal processing   50
magnitude related to the magnitude of the AKB channels for maintaining a
desired black current    pulse. Kinescope red bias control voltage RB for
DC bias condition of the kinescope as will be      the red kinescope
cathode is a function of the discussed in connection with FIGURE 4.
magnitude of pulse RS relative to the magnitude of For AKB control purposes
circuit 15 produces    pulse P, as described in detail in US Patent a
so-called auxiliary "program pulse" P of fixed   55  4,484,228 of R.P.
Parker except with respect to amplitude at output terminal 12 during a
prescribed  varying the magnitude of pulse P with the bright- portion of
each AKB operating control interval.     ness control setting. Pulses RS
and P are pro- Brightness control is accomplished by varying the  cessed by
AKB bias control circuit 15 such that, 
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kinescope black current bias level is    17, 19 and 21 of AKB circuit 21
sources and sinks correct, the amplitudes of the pulses are equal, the
current depending upon the need to correct an voltage at point A does not
change from the clamp  improper kinescope bias condition. Such output
[err]erval to the sample interval, and the level of red  circuitry produces
no output current if kinescope athode bias control voltage RB does not
change.    5   bias is correct. Illustratively, the output current of On
the other hand, an incorrect black current  terminal 21 of AKB circuit 15
charges and dis- bias condition will cause sensed pulse RS to ex-  charges
capacitor 32a during AKB "sensing" inter- hibit a related amplitude
variation of [err]. This am-  vals when switch 30 is in the upper position
shown plitude variation relative to the amplitude of pulse P  and AKB
circuit 15 actively modifies the charge on causes the voltage at point A to
change by an  10  capacitor 32a to produce a correct kinescope bias amount
[err] from the clamp interval to the sample  condition. At other times,
hereinafter referred to as interval, and results in a corresponding change
in  "holding" intervals, switch 30a occupies the lower the level of red
bias control voltage RB until by  position whereby output terminal 21 of
AKB circuit feedback action (as will be seen in connection with  15 is
coupled to the output of buffer 34a, and the FIGURE 4) a correct black
current bias condition is  15  charge on capacitor 32a can be held for
hours with achieved and the amplitudes of pulses RS and P    negligible
loss due to the very high input imped- are equalized.
ance of buffer 34a. During the holding intervals, the The black current
conducted by the kinescope   bias control voltage on capacitor 32a is
coupled via [err]athode is related to the DC bias of the cathode,  buffer
34a, switch 30a and an internal bipolar buffer [err]id the brightness of a
displayed image is related   20  circuit of the AKB circuit 15 to output
terminal 20 of to the DC bias of the cathode. A correct cathode  circuit
15, at which red bias control signal RB black current bias condition is
determined by the  appears. relationship between the magnitudes of pulses P
The AKB system is activated for a relatively and RS. The magnitude of pulse
P is related to the  short "sensing" interval of no more than about 2
setting of brightness control 12. Accordingly, ad-  25  seconds in this
example, between considerably justment of brightness control 12 causes a
change  longer "holding" intervals of approximately 5 min- in the
brightness of a displayed image.           utes duration in this example.
This is accomplished Signal G, from which grid drive signal G' is  in
response to keying signal K which controls the ultimately obtained, is
coupled via an electronic  position of switches 30a, 30b and 30c, and
controls switch 29 to a grid drive amplifier circuit as will be   30  the
operation of switch 29 which selectively passes seen in FIGURE 1. Switch 29
responds to a keying  grid signal G to a subsequent grid signal process-
signal K, which is also coupled to toggle inputs of  ing network as will be
seen in FIGURE 4. switches 30a, 30b and 30c in a switching network
Signal K exhibits a first level during the rela- 30 such as the CD 4053
integrated circuit commer-  tively short sensing interval, and a second,
more cially available from the Solid State Division of RCA   35  positive,
level during the much longer holding inter- Corporation, Somerville, NJ.
Keying signal K may  val. During the sensing interval the AKB system is be
derived as will later be explained with respect to  activated by permitting
electronic switch 29 to con- FIGURE 2.
vey grid signal G to the kinescope grid electrode The inputs of switches
30a, 30b and 30c are    via the grid drive circuit, and by setting switches
respectively coupled to red, green and blue output  40  30a, 30b and 30c to
the uppermost position, as terminals 21, 19 and 17 of AKB circuit 15. One
illustrated, for connecting capacitors 32a, 32b and output terminal of
switches 30a, 30b and 30c is   32c to red, green and blue output terminals
21, 19 connected directly to storage capacitors 32a, 32b  and 17 of AKB
circuit 15, respectively. Thus the and 32c, respectively, and to a
noninverting (+)  kinescope cathode black current level is sampled, input
terminal of buffer amplifiers 34a, 34b and   45  and the charge on
capacitors 32a-32c is monitored 34c, respectively. The other output
terminal of   and updated as required every vertical field interval these
switches is coupled to an inverting (-) input  for the duration of the
sensing interval of signal K. of buffer amplifiers 34a, 34b and 34c,
respectively.  Signal G energizes the kinescope grid elec- Buffer
amplifiers 34a, 34b and 34c each have an   trode to produce the black
current representative output coupled to an inverting input in a voltage
50  AKB pulse during three horizontal lines in each follower configuration.
In this case these buffers  field when the AKB system is activated, as ex-
exhibit a very high input impedance at the inverting  plained previously
and as seen from the waveforms and noninverting inputs and a low output
imped-   of FIGURE 5. As a consequence of the kinescope ance, and are
contained in the MOS-input quad     grid being so energized, three
illuminated horizon- operation amplifier integrated circuit type CA 084
55  tal lines appear across the visible uppermost edge commercially
available from the Solid State Di-   of the underscanned display screen,
beginning 



vision of RCA Corporation, Somerville, NJ.        shortly after the end of
the vertical retrace interval The output circuitry associated with
terminals  but before the beginning of the active data display 4    7
EP0218456B1                         8 area of the screen, while signal G is
present. Cir-  34a is unused at such times. During holding inter- cult 15
includes an internal AKB interval generator  vals, the low impedance output
of buffer 34a is which defines the placement of the AKB interval
connected to output terminal 21 of circuit 15 via within the display screen
raster in response to the  switch 30a (down position). The bias control
volt- horizontal (H) and vertical (V) synchronizing sig-   5   age
developed across capacitor 32a is substantially nals.
replicated at the output of buffer 34a and appears In the disclosed system
the AKB operating      at terminal 21. However, during holding intervals,
interval encompasses clamping and sampling Inter-   capacitor 32a is
essentially isolated from terminal vals within seven horizontal line
intervals imme-   21 due to the very high input impedance of buffer diately
after the end of the vertical retrace intervals,  10  34a. Thus the
disclosed arrangement of buffer 34a as seen from FIGURE 5. In other
monitors, the       advantageously serves to maintain a substantially AKB
system can be arranged to have the illumi-      constant voltage at
terminal 21 and to prevent nated horizontal lines appear along the bottom
of   deterioration of the voltage across capacitor 32a the screen between
the end of the active data       during the long holding intervals. Similar
observa- display area and the beginning of the vertical re-  15  tions
apply to the switches, buffers and storage trace interval, or along both
top and bottom edges  capacitors associated with output terminals 17 and of
the display screen. In any case, the visible,    19 of circuit 15.
illuminated horizontal lines are placed outside of     The disclosed
arrangement of buffers 34a, 34b the active data display region to prevent
destruc-  and 34c also is advantageously used in connection tion or
distortion of the data being displayed and to  20   with preset voltages
V1, V2 and V3 supplied to reduce the visible effect of the illuminated
lines.  storage capacitors 32a, 32b and 32c from a source The disclosed
preferred sensing interval of up  40. When a video monitor is initially
energized, the to 2 seconds and the holding interval of about 5
kinescope cathodes are cold and consequently minutes have been observed to
produce good bias     conduct very little or no current. The kinescope
control results without annoying the viewer. The   25  electron guns warm
up to a normal operating tem- duration of the sensing intervals depends on
fac-   perature several seconds after the system is ini- tors such as the
time constant of the AKB system,   tially energized. This time delay varies
from one the value of the AKB control voltage storage ca-    kinescope type
to another, but typically is on the pacitor, and the current conduction
capability at the  order of about 10 to 15 seconds, after which the output
terminals (e.g., terminal 21) of the AKB   30  kinescope electron guns come
into conduction rap- circuit.
idly. The maximum duration of the sensing interval        A typical AKB
system usually requires about 2 is a function of the anticipated viewer
tolerance of  to 5 seconds to achieve correct kinescope bias the
potentially disturbing illuminated horizontal lines  after the end of the
kinescope warm-up interval. developed during each AKB interval. A duration
of  35   The time delay between energization of the system 2 seconds or
less has been found to be satisfac-    and achievement of correct kinescope
bias is un- tory. The minimum length of the sensing interval is  desirable.
During this interval before proper kine- primarily a function of the AKB
time constant, i.e.,  scope bias is established, a displayed picture can
the speed at which the AKB system is capable of     exhibit distorted
colors, with the colors often chang- correcting an improper bias condition
within a giv-  40  ing as the kinescope bias is gradually adjusted to en
time period to assure that proper kinescope bias  the correct value through
the action of the AKB is maintained. In general the sensing interval
system. This undesirable effect is eliminated by should encompass a
plurality of vertical field inter-  means of preset voltage source 40 in
association vals.                                               with a
switching network 42 and a timer 46 (e.g., a The holding interval should be
considerably  45   monostable multivibrator), which respond to the longer
than the sensing interval to reduce the po-  operation of a source of AC
power 43, a viewer tentially disturbing visible effect of the illuminated
operated power switch 44, and a source of system horizontal lines. The use
of high input impedance   operating potentials 45. buffer amplifiers 34a,
34b and 34c advantageously      The system is initially energized in
response to prevents the bias control voltage developed on the   50  plural
system operating voltages (B+, (+), ... (-)) storage capacitors from
deteriorating during the    being developed by source 45 when source 45 is
holding interval, and maintains a substantially con-  energized from AC
power source 43 when power stant voltage at output terminals 17, 19 and 21
of  switch 44 is placed in the "ON" position. The AKB circuit 15.
activation of source 45 causes timer 46 to develop 



When the AKB system is activated during the   55   a PRESET pulse of fixed
duration, e.g., several sensing intervals, as discussed, storage capacitor
seconds corresponding to the time required by the 32a is directly connected
to output terminal 21 of  kinescope to warm up sufficiently. The PRESET AKB
circuit 15 via switch 30a (up position). Buffer  pulse causes switch
elements 42a, 42b and 42c of 5    9                 EP0218456B1
10 network 42 to close, thereby conveying preset vol-  the AKB system.
tages V1, V2 and V3 to AKB storage capacitors         Trigger signals T1-T4
are coupled to inputs of 32a, 32b and 32c respectively.
a logic OR gate 56, the output of which is coupled These voltages are
typically derived from po-  to a timer 58 (e.g., a monostable
multivibrator). tentiometers in source 40 and exhibit levels such   5
Signal K is derived from an inverting output of that, when applied to the
red, green and blue     timer 58. Any one of trigger signals T1-T4 will
electron guns of the kinescope via the AKB sys-   produce the negative
going sensing interval pulse term, the respective kinescope electron guns
are  component of signal K for activating the AKB sys- caused to be
initially maintained at nominally cor-  tem. rect bias values. At the end
of the initial interval  10  FIGURE 3 shows circuit details of a dv/dt de-
encompassed by the PRESET pulse, switches 42a,    tector corresponding to
block 54 in FIGURE 2. In 42b and 42c are caused to open as shown, where-
FIGURE 3 an operational amplifier 60 is arranged by the preset voltages are
decoupled from the     as an active differentiator with a time constant
slow storage capacitors. AKB action then continues with  enough to produce
a large output signal in re- respect to warm kinescope electron guns and an
15  sponse to slowly varying input voltages. Bright- associated bias
condition which can be expected to  ness, contrast and auxiliary control
voltages are approximate the initial bias condition established  coupled
via respective resistor-capacitor networks by the preset network.
61a, 61b and 61c to an inverting input of amplifier Buffers 34a, 34b and
34c advantageously act    60. A feedback capacitor 62 suppresses faster the
same manner with respect to the preset  20  noise components. Both positive
and negative out- voltages developed across storage capacitors 32a,  put
signals from amplifier 60 produce a positive 32b and 32c during the initial
preset interval as  going output signal (T4) from a differential input with
respect to the holding intervals during normal  amplifier 64 for activating
the AKB system during AKB operation as previously discussed. Only one
sensing intervals. Auxiliary inputs "a" and "b" are buffer per channel is
required in connection with  25  provided for coupling optional auxiliary
switching both the normal holding mode and the initial preset  signals to a
signal inverting input of amplifier 64. mode.
These inputs could receive trigger signals T1 and The generation of the
sensing interval pulse   T2 from units 46 and 50 of FIGURE 2, for example,
component to activate the AKB system can be       thereby eliminating the
need for a 4-input OR gate initiated in several ways, as indicated by
FIGURE   30  in the arrangement of FIGURE 2. 2.
Additional details of the AKB control system In the case of a system having
a preset circuit  disclosed in FIGURE 1 are shown in FIGURE 4. as
previously discussed, the AKB system should       In FIGURE 4, a low level
color video signal r be activated at the end of the preset interval such
from a source 70 is applied to a preamplifier 71 as in response to an AKB
trigger signal T1 devel-  35  which responds to a gain adjustment (GAIN
ADJ.) oped by an optional power-up timer 46 at the end  input signal for
varying the amplitude of the red (r) of the preset interval, or sooner. The
AKB system  video signal, and to AKB blanking signal B. Blan- preferably is
automatically activated in response to  king signal B inhibits the
operation of preamplifier periodic trigger signal T2 illustratively
produced  71 to prevent signal r from interfering with the every five
minutes by a programmable timer 50, or  40  operation of the AKB system
during AKB intervals. manually in response to a trigger signal T3 pro-
An amplified video signal from preamplifier 71 duced by an optional viewer
activated control 52  is applied to a display driver amplifier stage 72
such as a degaussing switch or a dedicated man-   which provides a high
level amplified RED color ual AKB switch.
video signal suitable for directly driving a red inten- The detection of
certain voltage changes can   45  sity control cathode electrode 73a of a
color kine- also be used to activate the AKB system, such as  scope 75.
Kinescope 75 has a control grid 76 in response to a trigger signal T4
produced by an  common to each of cathode electrodes 73a, 73b optional
dv/dt detector which senses a rate of    and 73c. Grid 76 forms an electron
gun assembly change in one or more selected control voltages   with each of
cathodes 73a, 73b and 73c. such as can be associated with the contrast or
50    Driver 72 comprises an input common emitter brightness control
functions or with some other   amplifier transistor 84 arranged in a
cascode am- auxiliary function. In the disclosed monitor system  plifier
configuration with a video output common 



image brightness can be varied only if the AKB    base transistor 86. A
transistor 88 comprises an system is enabled, but in any case a contrast or
active load circuit for driver 72. The high level RED brightness control
voltage change may load the  55  video signal is developed at the emitter
of transis- power supply of the system, thereby causing a     tor 88 and is
AC coupled via a capacitor 90 and a kinescope supply voltage change and a
related     current limiting resistor 91 to red video signal cath- bias
condition change which can be corrected by   ode 73a.    11
EP 0 218 456 B1                    12 A bias control network 100 comprises
the cir-  the positive pulse component of grid drive signal cuit elements
of FIGURE 1 with the exception of    G' is developed, the resulting black
current repre- units 10, 43, 45 and 46 (not shown in FIG 5) which
sentative AKB pulse is coupled via capacitor 90 to provide the VB and
PRESET signals.                 the emitter of transistor 88 of red display
driver 72. Red cathode bias control signal RB from circuit   5   A related
positive version of the AKB pulse appears 100 is provided as an input to a
DC restoration    across a load resistor 89 in the collector circuit of
clamping circuit 105, the output of which is coupled  transistor 88 and is
coupled to bias control unit 100 to a video output signal path following AG
coupling  as signal RS. This is processed as discussed pre- capacitor 90.
Clamp circuit 105 coacts with capaci-  viously in connection with FIGURE 1.
tor 90 to maintain a desired restored DC bias  10     Resulting red bias
control signal RB is applied condition for the red kinescope cathode. The
mag-  to clamp 105 for establishing a desired DC re- nitude of the restored
red cathode bias voltage Is a  stored bias condition of red cathode 73a.
The es- function of the magnitude of bias control voltage  tablished DC
bias of the red kinescope cathode is RB.
a function of the magnitude of the AKB pulse and Clamp 105 is normally
keyed to operate during   15  the setting of the brightness control, as
discussed. the so-called "back porch" portion of each horizon-  The green
and blue video signal channels operate tal line blanking interval in
response to a clamp  in a similar manner. keying signal C. The keying
signal C may be           Apparatus in accordance with the principles of
locally generated in response to horizontal line  the present invention as
disclosed can also be synchronizing components. Signal C is interrupted
20  used in an automatic white balance control system, during AKB operating
intervals by means of a       sometimes referred to as an automatic
kinescope switch 108 in response to AKB blanking signal B,   drive (AKD)
control system. In an AKD system a whereby the operation of the clamp is
inhibited    white reference level is applied to each video chan- during
AKB operating intervals to prevent the      nel, and the signal gain
parameter (rather than the clamp from distorting the induced black level
re-  25  bias parameter) of the kinescope is automatically presentative AKB
pulse.                            adjusted such as by varying the signal
gain of the In like manner, green and blue signal proces-  kinescope driver
amplifiers so that the kinescope sors 120 and 130 respectively receive low
level    displays a white image in response to a video green (g) and blue
(b) video signals from source 70  signal containing white information. for
producing GREEN and BLUE color video sig-  30 nals for driving kinescope
cathodes 73b and 73c.   Claims Each of processors 120 and 130 includes a
pream- plifier, kinescope driver amplifier stage, output AC  1. A data
display video monitor system compris- coupling capacitor and cathode
current limiting re-    ing: sistor, and clamp and switch network as
discussed   35    an image display device (75) for displaying above in
connection with the red signal path.          data on a display screen
thereof in response to A grid blanking signal generator 116 responds      a
video data signal, said display screen includ- to horizontal (H) and
vertical (V) deflection signals  ing a visible area along a horizontal edge
of for producing, during horizontal and vertical blan-    said display
screen which is normally devoid king intervals, a grid blanking signal GB
which is  40  of displayed data; applied via an electronic switch 117 to a
grid drive      means connected for exciting (118) said circuit 118
including amplifier circuits. Switch 117  display device during an
excitation interval responds to AKB blanking signal B for interrupting
within a sensing interval to produce, at an the application of grid
blanking signal GB to drive    electrode (73) thereof, a signal having a
mag- circuit 118 during AKB operating intervals. Grid  45   nitude
representative of the condition of an drive circuit 118 also receives
signal G which is      operating parameter of said display device,
developed by bias control circuit 100 during AKB       said excitation of
said display device causing a intervals as discussed. Grid drive circuit
118 pro-    visible artifact to appear on the display in said vides grid
drive output signal G' to grid electrode    visible area along said edge of
said display 76 . Grid drive signal G' includes a positive pulse  50
screen; and component during AKB control intervals as shown
control means (100) connected for provid- 



in FIGURE 5, and a negative grid blanking pulse        ing an output
control signal (RB) to said dis- component (not shown in FIGURE 5) during
hori-         play device to maintain a desired condition of zontal and
vertical blanking intervals outside of the  said operating parameter in
response to the AKB interval. At other times, i.e., during image  55
magnitude of said representative signal; trace intervals, signal G'
exhibits a given DC level      characterized by means for defining each for
biasing grid 76.                                   sensing interval
preceded by and followed by During AKB operating control intervals when
a holding interval, whereof: .7    A bias control network 100 comprises the
cir-  the positive pulse component of grid drive signal cult elements of
FIGURE 1 with the exception of   G' is developed, the resulting black
current repre- units 10, 43, 45 and 46 (not shown in FIG 5) which
sentative AKB pulse is coupled via capacitor 90 to provide the VB and
PRESET signals.                the emitter of transistor 88 of red display
driver 72. Red cathode bias control signal RB from circuit   5   A related
positive version of the AKB pulse appears 100 is provided as an input to a
DC restoration   across a load resistor 89 in the collector circuit of
clamping circuit 105, the output of which is coupled  transistor 88 and is
coupled to bias control unit 100 to a video output signal path following AC
coupling  as signal RS. This is processed as discussed pre- capacitor 90.
Clamp circuit 105 coacts with capaci-  viously in connection with FIGURE 1.
tor 90 to maintain a desired restored DC bias  10     Resulting red bias
control signal RB is applied condition for the red kinescope cathode. The
mag-  to clamp 105 for establishing a desired DC re- nitude of the restored
red cathode bias voltage is a  stored bias condition of red cathode 73a.
The es- function of the magnitude of bias control voltage  tablished DC
bias of the red kinescope cathode Is RB.
a function of the magnitude of the AKB pulse and Clamp 105 is normally
keyed to operate during   is  the setting of the brightness control, as
discussed. the so-called "back porch" portion of each horizon-  The green
and blue video signal channels operate tal line blanking interval in
response to a clamp  in a similar manner. keying signal C. The keying
signal C may be           Apparatus in accordance with the principles of
locally generated in response to horizontal line  the present invention as
disclosed can also be synchronizing components. Signal C is interrupted
20  used in an automatic white balance control system, during AKB operating
intervals by means of a      sometimes referred to as an automatic
kinescope switch 108 in response to AKB blanking signal B,  drive (AKD)
control system. In an AKD system a whereby the operation of the clamp is
inhibited   white reference level is applied to each video chan- during AKB
operating intervals to prevent the     nel, and the signal gain parameter
(rather than the clamp from distorting the induced black level re-  25
bias parameter) of the kinescope is automatically presentative AKB pulse.
adjusted such as by varying the signal gain of the In like manner, green
and blue signal proces-  kinescope driver amplifiers so that the kinescope
sors 120 and 130 respectively receive low level   displays a white image in
response to a video green (g) and blue (b) video signals from source 70
signal containing white information. for producing GREEN and BLUE color
video sig-  30 nals for driving kinescope cathodes 73b and 73c.  Claims
Each of processors 120 and 130 includes a pream- plifier, kinescope driver
amplifier stage, output AC  1. A data display video monitor system compris-
coupling capacitor and cathode current limiting re-  ing: sistor, and clamp
and switch network as discussed   35   an image display device (75) for
displaying above in connection with the red signal path.         data on a
display screen thereof in response to A grid blanking signal generator 116
responds      a video data signal, said display screen includ- to
horizontal (H) and vertical (V) deflection signals  ing a visible area
along a horizontal edge of for producing, during horizontal and vertical
blan-   said display screen which is normally devoid king intervals, a grid
blanking signal GB which is  40  of displayed data; applied via an
electronic switch 117 to a grid drive     means connected for exciting
(118) said circuit 118 including amplifier circuits. Switch 117  display
device during an excitation interval responds to AKB blanking signal B for
interrupting    within a sensing interval to produce, at an the application
of grid blanking signal GB to drive   electrode (73) thereof, a signal
having a mag- circuit 118 during AKB operating intervals. Grid  45  nitude
representative of the condition of an drive circuit 118 also receives
signal G which is     operating parameter of said display device, developed
by bias control circuit 100 during AKB      said excitation of said display
device causing a intervals as discussed. Grid drive circuit 118 pro-
visible artifact to appear on the display in said vides grid drive output
signal G' to grid electrode   visible area along said edge of said display
76 . Grid drive signal G' includes a positive pulse  so  screen; and 



component during AKB control intervals as shown          control means
(100) connected for provid- in FIGURE 5, and a negative grid blanking pulse
ing an output control signal (RB) to said dis- component (not shown in
FIGURE 5) during hori-        play device to maintain a desired condition
of zontal and vertical blanking intervals outside of the  said operating
parameter in response to the AKB interval. At other times, i.e., during
image  55  magnitude of said representative signal; trace intervals, signal
G' exhibits a given DC level     characterized by means for defining each
for biasing grid 76.                                  sensing interval
preceded by and followed by During AKB operating control intervals when
a holding interval, whereof: 7    13                 EP 0 218 456 B1
14        *  C  L  M  S  * each sensing interval encompasses a first
Patentansprliche plurality of vertical field intervals during which said
visible artifacts appear; and              1. Video-Monitorsystem  fOr
Datenanzelge, wel- each holding interval encompasses a sec-        ches
aufweist: ond plurality of vertical field intervals which is   5  ein
Bildanzeigogerdt (75) zum Anzelgen substantially greater than said first
plurality of  von Daten auf seinem  Bildschirm, abhangig vertical field
Intervals, and during which said     von einem Vldeo-Datensignal, wobei der
Bild- visible artifacts are absent                        schirm einen
Sehbereich langs seines horizon- talen Randes hat, der normalerweise ohne
an- 2. A system according to Claim 1, characterized   10   gezeigte Daten
ist; in that                                                eine
Einrichtung zur An- bzw. Erregung said excitation interval encompasses
plural     des Anzeigegerltes wahrend eines Erregungs- horizontal line
intervals.                          intervalles innerhalb eines
Erfassungsinterval- les, um an einer Elektrode (73) des Anzelgege- 3. A
system according to Claim 1 or 2, character-  15  rates ein Signal zu
erzeugen, welches eine - ized in that
fOr den Zustand eines Betriebsparameters des said display device is a
kinescope (75)         Anzeigegerates reprasentative - GroBe auf- with a
grid electrode (76) excited by said excit-   weist, wobei die An- bzw.
Erregung des Anzei- irig means (118) and a cathode electrode (73)
gogerites einen sichtbaren Artefakt auf dem v..-  at which said
representative signal appears.  20    Bildschirm in dem  Sehbereich langs
seines Randes entstehen la0t; und 4. A system according to Claim 1, 2 or 3,
char-            eine Steuereinrichtung (100), um dem An- acterized in that
zeigegerat ein Ausgangs-Steuersignal (RB) zur said representative signal
exhibits a mag-      Aufrechterhaltung eines erw~nschten Zustan- nitude
representative of the black current bias   25  des des Betriebsparameters -
abhangig von condition of said display device.                   der GroBe
des reprasentativen Signales - zuzu- fUhren, 5. A system according to Claim
1, characterized            gekennzelchnet durch in that said control means
(100) includes              eine Einrichtung zur Festlegung jedes Er- a
charge storage device (32);           30      fassungsintervalles, denen
jeweils ein Haltein- means (15) for developing, at an output
tervall vorausgeht und folgt, wobei: terminal of said control means, a
signal having        jedes Erfassungsintervall elne erste Mehr- a magnitude
related to the magnitude of said       zahl von
Vertikal-Halbbildintervallen (field inter- representative signal;
vals) aufweist, w~hrend denen die sichtbaren means for conveying said
related signal to  36  Artefakte auftreten; und said charge storage device,
comprising                 jedes Halteintervall eine zweite Mehrzahl a) an
amplifier (34) having an inverting sig-    von Vertikal-Halbbildintervallen
aufweist, die nal input (-), a noninverting signal input (+),  wesentlich
gr$oer ist, als die erste Mehrzahl :       and an output coupled to said
inverting in-      von Vertikal-Halbbildintervallen (field intervals), put;
40       und wahrend welcher die sichtbaren Artefakte , b) switch means
(30) having an input coup-       fehlen. led to said output terminal of
said control means, a first output coupled to said charge  2. System nach
Anspruch 1, dadurch gekenn- storage device and to said noninverting in-
zelchnet, put, and a second output coupled to said  45         daB das An-
bzw. Erregungsintervall meh- inverting input and to said output of said
rere Horizontal-Zeilenintervalle aufweist. amplifier; wherein c) said
switch means (30) occupies a first   3. System  nach Anspruch 1 oder 2,
dadurch 



position during said sensing interval for con-   gekennzelchnet, necting
said output terminal of said control  50     dal das Anzeigegerdt eine
Bildrohre (75) means to said first output of said switch        ist, mit
einer von der An- bzw. Erregereinrich- means; and
tung (118) erregten bzw. angeregten Gitter- d) said switch means (30)
occupies a sec-        elektrode (76) und mit einer Kathodenelektrode ond
position during said holding interval for    (73), an welcher das
Repr~sentativsignal er- connecting  said output of said control  65
scheint. means to said second output of said switch means.
4. System nach einem der Ansprlche 1 bis 3, dadurch gekennzelchnet, 8    15
EP 0218 456 B1                     16     * C L M S * dal das
Reprlsentativsignal eine Grole               ledit dispositif d'affichage
pendant un in- aufweist, die fir den Schwarzstrom-Vorspan-
tervalle d'excitation dans un Intervalle de nungszustand (bias condition)
des Anzeigege-            detection, pour produire, sur une electro- rites
reprasentativ ist.                                de (73) de ce dispositif,
un signal poss6- 6           dant une amplitude representative de 5. System
nach Anspruch 1, dadurch gekenn-                  I'tat d'un parametre de
fonctionnement zelchnet, daB die Steuereinrichtung (100) auf-
dudit dispositif d'affichage, ladite excita- weist:
tion du dispositif d'affichage produisant - eine Ladungsspeichereinrichtung
(32);               un objet visible devant apparattre sur I'af- - eine
Schaltung (15) zur Abgabe eines   10           fichage dans ladite zone
visible, le long Signals an elnem Ausgangsanschlu3 der              dudit
bord de l'ecran d'affichage et, *          Steuereinrichtung mit olner der
Grofe             - des  moyens  de  commande  (100) des
Reprasentativsignals  verwandten               connectes de fagon a fournir
un signal Groi~e;                                             de commande
de sortie (RB) dudit dis- - olne weitere Einrichtung zur Weitergabe   15
positif d'affichage pour maintenir ledit des verwandten (related) Signales
an die            etat desire dudit parambtre de fonction-
Ladungsspeichereinrichtung, welche auf-             nement en reponse &
l'amplitude dudit weist:
signal representatif, (a) einen Verstarker (34), der einen inver- tierenden
(-) und omen nichtinvertieren-  20        caracteris6 par des moyens pour
definir den (+) Signaleingang und einen mit                 chaque
intervalle de detection prdced6 dem  invertierenden Eingang verbunde-
par, ou suivi d'un intervalle de maintien nen Ausgang hat,
et dans lequel: (b) eine Schalteinrichtung (30), die oinen - mit dem
AusgangsanschluBl der Steuer-  25         chaque intervalle de detection
entoure einrichtung (100) gekoppelten - Eingang,            une premibre
pluralite d'intervalles de einen ersten - mit der Ladungsspeicher-
champ vertical durant lesquels apparais- einrichtung und dem
nichtinvertierenden             sent lesdits objets visibles et Eingang
gekoppelten - Ausgang und ei- nen zweiten - mit dem  invertierenden   30
chaque intervalle de maintien entoure Eingang und dem Ausgang des Verstdr-
une seconde pluralit6 d'intervalles de kers gokoppelten - Ausgang aufweist;
champ vertical qui est sensiblement plus (c) wobei die Schalteinrichtung
(30) w~h-           grande quo ladite premibre plurallte d'in- rend des
Erfassungsintervalles eine erste          tervalles de champ vertical, et
durant les- Schaltposition einnimmt zum Verbinden   35          quels
lesdits objets visibles sont absents. des Ausgangsanschlusses der
Steuerein- richtung (100) mit dem orsten Ausgang      2. Systbme solon la
revendication 1 caract6ris4 der Schalteinrichtung; und
en ce quo ledit intervalle d'excitation entoure (d) wobei die
Schalteinrichtung (30) w~h-      plusiours intervalles de ligne
horizontale. rend  des Halteintervalls eine zweite  40 Schaltposition
einnimmt zum Verbinden      &  Systbme solon la revendication 1 ou 2
caract6- des Ausgangs  der Steuereinrichtung           rise on ce quo ledit
dispositif d'affichage est (100) mit dem  zweiten Ausgang der
un cinescope (75) avec une grille (76) excit~e Schalteinrichtung.
par lesdits moyens d'excitation (118) et une 45      cathode (73) sur
laquelle apparait ledit signal Revendlcatlons
repr sentatif. 



1. Systbme de moniteur vid6o pour affichage de      4. Systbme solon la
revendication 1, 2 ou 3 ca- donn6es comprenant:
ract6ris6 en ce quo ledit signal reprdsentatif - un dispositif d'affichage
d'images (75)  so    prdsente une amplitude representative de l'6tat pour
afficher des donnees sur un dcran         de polarisation du courant de
noir dudit systb- d'affichage dudit systeme en reponse A         me
d'affichage. un signal de donnees vid~o, ledit 6cran d'affichage comprenant
une zone visible    5. Systbme solon la revendication 1, caracteris6 le
long d'un bord horizontal dudit dcran   55  en ce quo lesdits moyens de
commando (100) d'affichage qui est normalement d~pour-        comprennent:
vu de donn6es affichees,                         - un dispositif de
stockage de charges (32) - des moyens connect6s pour exciter (118) 9    17
EP0218 456 B1                     18      *  C  L  M  S  * des moyens (15)
pour d6velopper, sur une borne de sortie desdits moyens de commande, un
signal connexe pr6sen- tant une amplitude fonction de lamplitu- de dudit
signal representatif         5 des moyens pour transmettre ledit signal
connexe au dispositif de stockage de charges, comprenant a) un
amplificateur (34). une entree de signal d'inversion (-), une entree de si-
10 gnal de non-inversion (+) et une sortie couplee a ladite entr6e
d'inversion; b) des moyens de commutation (30) ayant une entree couplde A
ladite borne de sortie des moyens de commando,  15 une premibre sortie
couplee audit dispo- sitif do stockage de charges et a ladite entree de non
inversion, et une seconde sortie couplde a ladite entr6e d'inversion et a
ladite sortie dudit amplificateur, dans   20 lequel: c) lesdits moyens de
commutation (30) occupent une premibre position pendant ledit intervalle de
d6tection pour connec- ter ladite borne de sortie des moyens de   25
commande a ladite premiere sortie des moyens de commutation, et d) lesdits
moyens de commutation (30) occupent une seconde position pendant ledit
intervalle de maintien pour connec-  30 ter ladite sortie des moyens de
comman- de A ladite seconde sortie desdits moyens de commutation. 35 40 45
50 55 10    


