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(57) Cette invention se rapporte a un circuit place dans un
¢cran de controle video (8) pour faire des corrections
pendant le balayage horizontal, ce circuit comprenant un
dispositif de stockage de donnces (42) contenant des
informations relatives a un parametre d’atfichage choist,
un 1ntegrateur (46) recevant ces informations stockees et
destine a produire un signal intégré a partir de ces
informations ainsi qu’un amplificateur recevant ledit
signal ntégre et fournissant des signaux a 1’écran de

I*I Industrie Canada  Industry Canada

(57) A circuit within a video monitor (8) for making
corrections during horizontal scan 1includes a data
storage device (42) contamning information relating to a
selected display parameter, an integrator (46) receptive
of the stored information and adapted to produce an
integrated signal therefrom, and an amplifier receptive of
the integrated signal for supplying signals to the video
monitor (8) based on the integrated signal. The
information supplied from the data storage device (42) to
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controle vidéo (&) sur la base de ce signal intégre. Les
informations fournies par le dispositif de stockage de
données (42) a I'mtegrateur sont codees sous la forme
d’une onde a modulation de densit¢ d’impulsion, par
I"intermédiaire dune porte logique a trois €tats et d une
minuterie monostable. Les informations contenues dans
le dispositif de stockage de données sont stockees sous la
forme d’octets, chaque octet contenant un bit de signe et
plusieurs bits de donnees.
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the mtegrator 1s encoded 1n a pulse density modulated
wave form via a tri-state gate and a one-shot timer. The
information stored in the data storage device 1s stored 1n
bytes, each byte containing a "sign bit" and a plurality of
data bats.
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(37) Abstract

A circuit within a video monitor (8) for making corrections during horizontal scan includes & data storage device {42) containing
information relating to a selected display parameter, an integrator (46) receptive of the stored information and adapted to produce an i
integrated signal therefrom, and an amplifier receptive of the integrated signal for supplying signals to the video monitor (8) based on the
integrated signal. The information supplied from the data storage device (42) to the integrator is encoded in a pulse density modulated wave
form via a tri-state gate and a one-shot timer. The information stored in the data storage device is stored in bytes, each byte containing a

"sign bit"” and a plurality of data bits.
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METHOD AND APPARATUS FOR MAKING CORRECTIONS
IN A VIDEO MONTTOR DURING HORIZONTAL SCAN

This invention relates generally to video monitors
and automatic alignment systens for video monitors,

5 particularly automatic alignment systems including
circuits for adjusting or correcting predetermined
characteristics of the monitor’s displayed image during
the horizontal scan of the monitor.

Background of the Invention

10 Video monitors, such as for use with digital
conmputers, typically include a cathode ray tube (CRT)
and driver circuitry including video, horizontal and
vertical amplifiers. Early versions of video monitors
included a variety of potentiometers which were

15 adjusted at the factory to align and adjust the display
presented on the CRT. Also, a few pots were accessilble
on the exterior of the monitor for adjustment by the
user. The external pots commonly included controls for
brightness, contrast and pecssibly horizontal and

20 vertical size and center position.

More modern monitors cften include a relatively
larger number of adjustable parameters which can be
used to provide a more precisely-aligned and color-

balanced display. Some of the modern monitors include
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digital control circuits for'sto;ing values of these
adjustable parameters and for controlling the driver
circuitry of the monitor in accordance with the stored
values.

5 .S. Patent No. 5,216,504 for MAutomatic Precision
Video Monitor Alignment Systenm" owned by the assignee
of the present application, discloses an alignment
system including a pick-up camera located adjacent to
the CRT of a monitor for capturing an image of the

10 display and communicating the image to a conmputer. The
computer communicates with a microprocessor and digital
control circuit within the monitor which control the

video driver circuit of the monitor. The system

operates to automatically and optimally adjust the
15 alignment and color balance of the display for the

particular video signal which is applied to the monitor

and for the particular settings of the external

controls on the monitor.
In order to most accurately adjust the alignment and
20 color balance of the display, it is desirable to make
variable adjustments during the vertical and horizontal
scan of the CRT by the driver circuitry. Products
manufactured and used under license of the assignhee
include the capability to make varilable adjustments

25 during the vertical scan of the CRT by the driver
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circuitry. This is accomplished by a voltage wave form
generator which develops a pulse width modulated (PWM)
signal for each display parameter to be controlled. As
disclosed in U.S. Patent No. 5,216,504 the width of the

5 PWM signal corresponds to the magnitude of the target
value for the display parameter. The pulse width can
be varied during the vertical scan to give the desired
target value. Rather than provide a separate PWM
signal for each horizontal line in the vertical scan,

10 the lines are grouped into a smaller number of
segments. A separate PWM signal is provided for each
segment, with each signal representing the rate of
change of the display parameter during the given

segment. This rate of change is integrated once to

15 form a smooth correction.
Unfortunately, no such correction is available for
variable adjustment during the heorizontal scan of the
CRT due to the much higher horizontal scan frequency
versus the vertical scan freguency.
20 It is against the background, and the limitations
and problems associated therewith, that the present

invention has been developed.

Summarv of the Invention

The apparatus of the present invention for making

25 corrections in a video monitor during horizontal scan
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includes a data storage device containing infermation
relating to a target value for a selective parameter

relating to one of a plurality of display

characteristics of the video monitor. The circult also

L

includes an integrator receptive of the stored

information and adapted for producing an integrated

signal which is supplied to an amplifier which in turn
supplies a signal based on the integrated signal to the
monitor.

10 Another aspect of the apparatus of the present
invention for making corrections in a video monitor
during horizontal scan includes a CRT, an amplifier for
generating signals for the CRT, and a data storage
device containing information relating to a target

15 value for a given parameter relating to a display

characteristic of the monitor. An integrator receives

the stored information and is adapted for producing an

integrated signal therefrom and supplylng same to a

video amplifier which supplies a signal based thereon
20 to the CRT.

A method for making corrections in a video monitor
during horizontal scan includes storing information
relating to a target value for a parameter relating to
display characteristics of a video monitor. The stored

25 information is integrated to create an integrated
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signal which is summed with other signals to create a
corrected signal. The corrected signal is supplied to
a driver amplifier of the video monitor and the CRT is
driven in accordance therewith.

5 A still further apparatus for making cecrrections in
a video monitor during horizontal scan includes a
circuit with a data storage device containing
information relating to a target value for a selected
parameter relating to one of plurality of display

10 characteristics of the videc monitor. The stored
information is provided to a means for creating a
horizontal rate wave form therefrom. The horizontal
rate wave form is supplied to an amplifier which
controls the monitor in accordance therewith.

15 Other aspects, features and details of the present
invention can be more completely understood by
reference to the following detailed description of the
preferred embodiment, taken in conjunction with the
drawings, and from the appended clains.

20 Detailed Description of the Drawings

Fig. 1 is a block diagram of the system of the
present invention for making corrections in a video

monitor during horizontal scan of the CRT.
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Fig. 2 is a schematic of the pulse density
modulation generator and data storage device shown in
Fig. 1.

Fig. 3 is a schematic diagram of the integrator and

5 summing circuit of the present invention shown in

Fig. 1.

Figs. 4A, 4B, 4C, 4D, 4E and 4F are voltage wave
forms of signals in the circuit shown schematically in
Figs. 2 and 3.

10 Figs. 5A&, 5B, 5C, 5D, S5E and 5F are voltage wave

forms of signals in the circuit shown schematically in
Figs. 2 and 3, shown with a different oscillator
frequency than in Figs. 4A-4F.

Fig. 6 is a second embodiment of the pulse density
15 modulation generator and data storage device shown in
Fig. 1.

Description of the Preferred Embodiment

A technique for implementing adjustments to selected

display parameters during horizontal scan of a video

20 monitor 8 is implemented in a system 10 for controlling
amplifiers for a CRT 12 of the monitor, as shown in
Fig. 1. The amplifiers include video amplifiers 14,
bias amplifiers 16, horizontal deflection amplifiers 20
and vertical deflection amplifiers 22. A video signal

25 24 and associated sync signal are received by a video
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input amplifier 26 and divided into video 30,
horizontal sync 32 and vertical sync 34 signals for the
amplifiers. A control circuit 36 alsoc supplies inputs
tc the amplifiers. The control circuit 36 1lncludes a

5 microcontroller 40 for receiving data and storing
selected portions of the data in a data storage device
42. The data may be accessed from the device 42 by a
pulse density modulation (PDM) generator 44 for
generating a series of pulses which are received by an

10 integrator and summing circuit 46 in order to modify
one of the inputs into the video, bias, vertical or
horizontal amplifiers. This modification is made
during the horizontal scan of the CRT. The integrator
and summing circuit receives "static" signals 50 from

15 user-operated controls such as brightness, contrast,
etc. and also receives signals relating to adjustments
or modifications to be made during the vertical scan
via the microcontroller 40, the data storage device 42,
and a pulse width modulation (PWM) generator 52.

20 The microcontroller 40, for example, a Motorola
68HC11l, handles communications between the control
circuit 36 and devices external to the monitor 8.
These communications are provided through a data port

54 of the microcontrocller 40 using standard RS-232

25 protocol. All adjustments to the control circuit 36 in
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the monitor 8, as well as queries about current monitor
states are made over this port 54. In addition, the
microcontroller 40 receives the signals 50 from user-
operated controls such as brightness, contrast, etc.

5 The microcontroller also receives the horizontal and
vertical sync signals 32 and 34 from the video input
amplifier 26 and horizontal and vertical retrace pulses
56 and 60 from the horizontal and vertical deflection
amplifiers 20 and 22, respectively.

10 The data storage device 42 may be any of several
types of data storage devices, for example random
access memory (RAM), as shown in Fig. 2. The RAM is
arranged in an array having one or more dimensions.
Described below is a two-dimensional array 62 which

15 corresponds to a two-dimensional view of the image
displayed by the monitor 8. Thus, RAM locations along
the top row of the array contain information relating
to the image displayed along the top edge of the
monitor. Similarly, RAM locations along the vertical,

20 left-hand column of the array contain information
relating to the image displayed along the left-hand
edge of the monitor. The array 62 of RAM preferably
has sixteen cclumns and between sixteen and thirty-two
rows. Fach of the rows correspond to a group of raster

25 scan lines in the image. Thus, with a 256-1line image
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and sixteen rows, each row corresponds to a group of
sixteen lines.
The RAM location in the first row, first column of
the array contains one 8-bit byte of information as do
5 each of the other RAM locations. Each byte of
information contains data relating to a segment of
pixels along the horizontal lines. The most
significant bit (MSB) of the byte 1s analogous to a
direction or "sign" bit or flag denoting a positive or
10 negative slope to be encoded. The remailning seven bits
of the byte are called data bits and are analcgous to
seven sequential pieces of Pamplitude" information.
An address select circuit 64 assoclated with the RAM
42 is controlled to automatically sequence through each
15 column of a particular row during the horizontal scan
of the monitor 8 for the scan lines corresponding to
the first group. As each byte is selected, the MSB is
provided to an input terminal 66 of a tri-state gate
70, for example a Motorcla MC74-125 or 126. The seven
20 data bits are supplied to a multiplexer 72. The
multiplexer 72 is clocked by a phase-locked loop
oscillator 74 operating at an oscillation frequency
equal to the horizontal rate multiplied by the number

of columns or bytes multiplied by seven data bits in
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each byte. This frequency may preferably be in the
range of twenty to thirty megahertz or greater.
An output signal 76 (Fig. 4A) from the oscillator 74

is alsoc used to clock the address select circult 64 and

5 to trigger the tri-state gate 70. The oscillator
receives commands from the microcontroller 40 as well
as the horizontal retrace pulse 56 from the horizontal
deflection amplifiers 20. The horizontal retrace pulse
56 is used as a reference for the oscillator 74. A

10 divide-by-N counter 80 receives the output signal 76
from the oscillator 74 and provides the feedback signal
to the oscillator for comparison to the reference.

As the multiplexer 72 is clocked, the least

significant bit followed by the second least

15 significant bit followed by the third least significant
bit, and so forth, are supplied at the output of the
multiplexer, ending with the second most significant
bit (Fig. 4B). The output of the nultiplexer 1is
provided to a one-shot timer 82 whose output is

2Q provided to an enable terminal 84 of the tri-state
gate. The one-shot timer 82, for example a Motorola
SN74-221, provides a pulse of fixed time (Fig. 4C)
duration to the tri-state gate 70. The one-shot timer
87 serves to maintain a given pulse width out of the

25 pulse density modulation (PDM) generator 44 despite
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variations or changes in the horizontal scan rate.
Thus, even if the horizontal rate of a given video
signal varies from the horizontal rate of another video
signal, the width of the pulse supplied to the enable
terminal 84 of the tri-state gate 70 will not vary
(Figs. 4 and 5). This is illustrated in Fig. 5 where
the clock freguency is one-half the cleock frequency in
Fig. 4, yvet the width of the one-shot pulse is the
same.

As can be seen in Fig. 4E, a pulse density modulated
(PDM) signal 86 at an output terminal 90 of the tri-
state gate 70 will be at one of three levels. The data
bit (Fig. 4B) determines whether the corresponding PDM
signal 86 will be at an intermediate 92 or a non-
intermediate level. If the PDM signal 86 is to be at a
non-intermediate level, the most significant ("sign")
bit of each byte {(Fig. 4D) determines whether the
signal will be at a high 94 or low 96 level.

The PDM signal 86 (Fig. 4E) 1s integrated by the
integrator and summing circuit 46 to provide a

horizontal wave form 100 (Fig. 4F) corresponding to the

information stored in RAM 42. An example of this wave
form 100 may be seen in Fig. 4F corresponding to the

PDM signal 86 shown at Fig. 4E. It can be seen that

the integrated wave form 100 has three slopes, a
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positive slope 102, a negative slope 104, and a 2zero
slope 106. However, since the seven data bits in each
byte are constrained to be of the same sign or
direction, a change of direction (or a transition from

5 positive to negative slope or vice versa) can only
occur between each of the bytes. With sixteen bytes
there will thus be fifteen inflection points in the
integrated wave form 100.

The relationship of the PDM signal 86 and integrated

10 wave form 100 to the control of a particular display
parameter can be seen in Figs. 3 and 4. In this case,
the display parameter shown is white uniformity and its
effect on the display characteristic of contrast.
However, similar examples could be given for horizontal

15 convergence, vertical convergence and horizontal focus.
The horizontal-rate white uniformity (PDM) signal 86

from the tri-state gate 70 is supplied through a

resistor 110 (Fig. 3) to a first integrating amplifier

112 having a capacitor 114 in its feedback path. The
20 amplifier 112 has a voltage reference 116 supplied to a
second input terminal 120. The amplifier 112 has a
discharge switch 122 in parallel with the capacitor 114
to reset the value of the capacitor during each
horizontal retrace pulse. Thus, the integration is

25 only performed by this amplifier 112 during each
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horizontal scan line and then integration begins over

again after each horizontal retrace pulse. The output

of the first or horizontal integrating amplifier, the

integrated wa&e form 100 discussed above, is supplied
5 through a resistor 124 to a summing input terminal.lzs

of a summing amplifier 130.

A second integrating amplifier 132 receives a

“Vertical-rate white uniformity pulse width modulated

(PWM) signal 134 of the type described in. U.S. Patent No. 5,216,504
10 entitled "Automatic Precision Video Monitor Alignment System" which issued
to Webb et al on June 1, 1993. The vertical-rate white uniformity (PWM)

signal 134 is supplied through a resistor 136 to the
second integrating amplifier 132. ‘A second input
terminal 140 of the second amplifier 132 is cdnnected
15 to a voltage reference 142. A discharge switch 144 is
connected in parallel with a capacitor 146 in the
feedback path of the second integrating amplifier 132.
The discharge switch is controlled by the vertical
retrace pulse so that integration by the second -
20 integratiﬁg amplifier only occurs duringeach‘vertical
- scan of the monitor and begins over againwith the next
- -vertical scan, after the vertical retrace pulse. The
output of the second integrating amplifier, an

integrated vertical wave form 150, is supplied through

-
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a resistor 152 to the summing input terminal 126 of the
summing amplifier 130.
A third integrating amplifier 154 recelves a signal
156 from the microcontroller 40 reflecting one of the
5 nstatic!" signals 50 from a static contrast control (not
shown) operated by the user. The signal 156 from the
contrast control is provided through a resistor 160 to
the third integrating amplifier. A second input
terminal 162 of the third amplifier is connected to a
10 voltage reference 164. An R-C feedback path 166 18
provided for this third amplifier. The output of the
third-integrating amplifier is provided to the summing
terminal 126 of the summing amplifier 130.
The summing amplifier 130 has a voltage reference

15 170 applied to a second input terminal 172. A resistor
174 in the feedback path of the summing amplifief
determines the gain of the summing amplifier. The
output of the summing amplifier is supplied to the
video amplifiers 14 in the case of this contrast/white

20 uniformity signal. Each of the integrating and summing
amplifiers 112, 132, 154 and 130 may be an MC34082.

similar, parallel circuitry exists for adjustment of
the horizontal convergence, vertical convergence and
focus. Specifically, the RAM 42, multiplexer 72, one-

25 shot timer 82 and tri-state gate 70 exist for each of
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the other three signals as well. Further, the
integrating and summing circuit 46 described above is
duplicated for each of these three signals. However,
the vertical-rate and static signals are different and
correspond to the appropriate horizontal-rate signal.
For example, the horizontal-rate horizontal convergence
signal is summed with the vertical-rate horizontal
convergence signal and with static horizontal
convergence. Similarly, the horizontal-rate vertical
convergence signal is summed with the vertical-rate
vertical convergence signal and with the static
vertical convergence signal. Similarly, the
horizontal-rate focus signal is summed with the
vertical-rate focus signal and summed with the static
focus DC level signal. These summed signals are then
supplied to the appropriate amplifiers.

Tt is understood, of course, that the integrator and
summing circuit 46 contains similar circuitry without
the horizontal (first) integrating amplifier 112 for
the case of the numerous signals where only vertical
rate correction is made.

When video and sync signals 24 (Fig. 1) are supplied

to the monitor 8, the horizontal and vertical
deflection amplifiers 20 and 22 recelive the sync

signals 32 and 34 from the video input amplifier 26 and
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generate horizontal and vertical retrace pulses 56 and
60 which are also supplied to the microcontroller 40
and the integrator and summing circuit 46. The
microcontroller 40 also receives the sync signals from

5 the video input amplifier 26 and can compare the sync

and retrace signals to test the accuracy and operation
of the deflection amplifiers. In the absence of a
videc signal, the microcontroller still supplies a
raster to the CRT 12 by commanding the deflection

10 amplifiers to operate at predetermined horizeontal and
vertical frequencies. The microcontroller supplies
these commands to the deflection amplifiers in the same
manner as the other signals via the data storage device

42, the PWM generator 52 and the integrator and summing
15 circuit 46. Further, the microcontroller can perform

diagnostic tests on the control circuit 36 and
deflection amplifiers in this manner as well as adjust
the freguencies.

T+ has been discovered that some of the display

20. parameters have an interdependence between them. For

example, if the herizontal or vertical size ls changed
+he horizontal and vertical convergence will need a
certain correction to keep the convergence properly
adjusted. The regquired horizontal rate correction is a

25 function of horizontal position on the tube surface,
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vertical position on the tube surface, horizontal
frequency, and vertical frequency. The horizontal and
vertical positions are more dominant than the
frequencies.

5 The required correction is not symmetrical with
respect to the tube surface so there is no simple
equation. The monitor may be adjusted to a standard
size and center and then aligned at M-by-N grid
positions relative to the tube surface. This may be

10 repeated at several frequencies. Then,
multidimensional interpolation may be sued to generate
the wave form for the given conditions of size, center
and frequency. Since the groups are relative to the
raster, as the user changes raster size or center, the

15 groups move relative to the tube surface. Therefore,
the correcticon for each group must be recomputed as a
function of size and center. In this way, the systenm
compensates as the user changes size and center. The
interpolation is then a function of horizontal size

20 adjustment, vertical size adjustment, horizontal center
adjustment, vertical center adjustment, horizontal
freguency, and vertical frequency.

The PDM generator 44’ may alternatively be
implemented in an SGS-Thompson XTV9421-1C, as seen in

25 Fig. 6 {a prime designation is used). The SGS chip
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provides circuitry with some similarities to that shown
in Fig. 2 with some significant differences. A three-
dimensional RAM array 180 is provided, with a tweo-
dimensional plane 181 of the array being dedicated to
5 the data bits described previcusly. A second plane 182
relates to the "sign bits" corresponding to each byte
in the first plane. This plane was originally used by
SGS-Thompson to encode the colors corresponding to the
information stored in the first plane. The present
10 invention utilizes this "color" plane as follows. OUne
"eolor" is encoded so as to always allow the data bits
to be passed through the multiplexer 727 to the one-
shot timer 827. A second "color" is encoded with the
"sign bits" for supplying same to the tri-state gate
15 707’. A third "ecolor" is not used. A color decoder 183
is provided to decode the information relating to the
three colors.
As before, the bytes in the first (data) plane
contain eight bits. These bits are not the actual
20. data, however. Instead each byte contalns a seven-bit
address to a ROM loock-up-table 184 where each byte 1in
the look-up table contains twelve bits of data. These
twelve bits of data are supplied to the multiplexer 72
in a similar fashion as described above, with each of

25 +he twelve data bits being clocked through the one-shot
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timer 82 to the enable terminal 84’ of the tri-state
gate 707,

Alternatively. the PDM signal 86 could be generated
by a shift register (not shown) with an up or down
pulse for each pixel in the display. Of course, such
an approach would be either computationally intensive
or regquire an inordinate amount of data storage.

A presently preferred embodiment of the present
invention has been described above with a degree of
specificity. It should be understood, however, that
this degree of specificity is directed toward the
preferred embodiment. For example the signal levels
described above could be inverted or otherwise
different, and/or the numbers of bytes, columns, rows,
groups and bits per byte could be different. The
invention itself, however, is defined by the scope of

the appended claims.
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WHAT IS CLAIMED IS:

1. A circuit in a video monitor including a CRT,
sald cilrcuit providing a variable adjustment of a
selected parameter to adjust the selected parameter to
be of a selected value during a horizontal scan of the
CRT 1in response to a video signal including a
horizontal sync signal operating at a horizontal scan
frequency, the selected parameter related to one of a
plurality of display characteristics of the wvideo
monitor, the circuit comprising:

a data storage device containing information of
values representative of the selected value of the
selected parameter;

an i1ntegrator coupled to receive information
signals representative of said information contained
1n said data storage device, said integrator for
producing an integrated signal and for resetting the
integrated signal produced thereat to a predetermined
value upon recognition of a predetermined transition
in the horizontal sync signal; and

an amplifier coupled to receive the integrated
signal, said amplifier for applying amplified signals
to the CRT 1n accordance with the integrated signal

and the video signal.

2. A circuit as defined in claim 1, further
comprising:

a microcontroller in communication with said data
storage device and adapted for manipulating said

device to provide said information to said integrator.
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3. A circuit as defined in claim 2 wherein said

microcontroller can modify the information contained

in said data storage device.

4 A circuit in a video monitor including a CRT,
said circuit providing a variable adjustment of a
selected parameter relating to one of a plurality of
display characteristics of the video monitor during a
horizontal scan of the CRT in response to a video
signal including a horizontal sync signal operating at
a horizontal scan frequency, the circuit comprising:

a data storage device containing information
relating to a target value for the selected parameter;

an 1lntegrator receptive of said information from
sald data storage device and adapted for producing an
integrated signal therefrom and receptive of the
horizontal sync signal and adapted for resetting the
integrated signal to a predetermined value upon
recognition of a predetermined transition in the
horizontal sync signal; and

an amplifier receptive of the integrated signal
and adapted for applying signals to the CRT in
accordance with the integrated signal and the video
signal;

a pulse density modulator receptive of said
information from said data storage device and adapted
for generating a pulse density modulated signal
relating to said information and supplying said

modulated signal to said integrator;
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wherein said integrator is receptive of said
pulse density modulated signal and produces said

integrated signal therefrom.

5. A circuit as defined in claim 4 wherein said
information stored in said data storage device is
divided into a plurality of discrete values, each
discrete value corresponding to a selected value of

the selected parameter for a predetermined segment of

the horizontal scan of the CRT.

6 . A circult as defined in claim 5 wherein said
plurality of discrete values constitutes a plurality

1in a range from sixteen to thirty-two discrete wvalues

per horizontal scan.

7. A circuit as defined in claim 4 wherein said
pulse density modulator includes a tri-state gate
coupled to receive the information signals
representative of said information contained in said
data storage device, saild tri-state gate for providing
sald pulse density modulated signal, said modulated
signal having three different levels with a first
level causing the integrator to increase the level of
the integrated signal, a second level causing the
integrator to maintain the current level of the
integrated signal, and a third level causing the
lntegrator to decrease the level of the integrated

signal.
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8 . A circuit as defined in claim 7 wherein said data
storage device stores said information in a plurality
of bytes, each byte containing a direction bit and a
plurality of data bits, the direction bit being
supplied to an input terminal of the tri-state gate
and the data bits being sequentially applied to an

enable terminal of the tri-state gate.

9. A circuit as defined in claim 8 wherein said
pulse density modulator further includes a clock for
generating a clock signal and a multiplexer receptive
of the data bits of each selected byte from the data
storage device and receptive of said clock signal,
sald multiplexer is adapted to provide each of the
data bits sequentially at an output terminal in
response to said clock signal, the output terminal of
sald multiplexer being connected to the enable

terminal of said tri-state gate.

10. A circuilt as defined in claim 9 wherein the
frequency of the clock signal is the multiplicative
product of the horizontal scan frequency, the number
of bytes of information in the data storage device

corresponding to the horizontal scan, and the number

of data bits in each byte.

11. A cilrcuit as defined in claim 10 wherein said
pulse density modulator further includes a one-shot
timer connected in-line between the output terminal of

sald multiplexer and the enable terminal of said tri-

state gate.




CA 02191609 1998-05-12

12. A circuit in a video monitor including a CRT,
salid circuit providing a variable adjustment of a
selected parameter relating to one of a plurality of
display characteristics of the video monitor during a
horizontal scan of the CRT in response to a video
signal including a horizontal sync signal operating at
a horizontal scan frequency, the circuit comprising:

a data storage device containing information of
values representative of the selected value of the
selected parameter;

a first integrator receptive of said information
from said data storage device and receptive of signals
representative of the selected value of the selected
parameter adapted for producing a first integrated
signal therefrom and receptive of the horizontal sync
signal and adapted for resetting the integrated signal
to a predetermined value upon recognition of a
predetermined transition in the horizontal sync signal
during horizontal scan;

an amplifier receptive of the first integrated
signal and adapted for applying signals to the CRT in

accordance with the first integrated signal and the

video signal;

a second integrator receptive of information of
values representative of the selected value of the
selected parameter for integration during a vertical
scan of the CRT and adapted to produce a vertical-rate
integrated signal therefrom;

a third integrator receptive of information of
values representative of the selected value of the

display characteristic to which the selected parameter
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relates and adapted to produce a static integrated
signal therefrom; and

a summlng circuit receptive of the first
integrated signal, the wvertical-rate integrated signal
and the static integrated signal and adapted to
produce a combined integrated signal which is supplied

to said amplifier.

13. A video monitor for receiving a video signal and
generating a display image therefrom, the monitor
providing automatic adjustment of a plurality of
display characteristics via adjustment of selected
parameters to adjust the selected parameters to be of
selected values in response to a video signal
including a horizontal sync signal, the selected
parameters related to a plurality of display
characteristics of the video monitor during a
horizontal scan of the CRT, the monitor comprising:

a CRT;

a data storage device containing information of
values representative of the selected value of the
selected parameter;

an integrator coupled to receive information
signals representative of said information contained
in sald data storage device, said integrator for
producing an integrated signal and for resetting the
integrated signal to a predetermined value upon
recognition of a predetermined transition in the

horizontal sync signal; and

an amplifier coupled to receive the integrated

signal, said amplifier for applying signals to the CRT
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in accordance with the integrated signal and the video

signal.

14. A video monitor as defined in claim 13, further
comprising:

a microcontroller in communication with said data
storage device and adapted for manipulating said

device to provide said information to said integrator.

15. A video monitor as defined in claim 14 wherein
sald microcontroller can modify the information

contained in said data storage device.

16. A video monitor as defined in claim 13, further
comprising:

a pulse density modulator receptive of said
information from said data storage device and adapted
for generating a pulse density modulated signal
relating to said information and supplying said
modulated signal to said integrator;

whereln said integrator is receptive of said
pulse density modulated signal and produces said

integrated signal therefrom.

17. A video monitor as defined in claim 16 wherein
sald information stored in said data storage device is
divided 1nto a plurality of discrete values, each
discrete value corresponding to a target value for the
given parameter for a predetermined segment of the

horizontal scan of the CRT.
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18. A video monitor as defined in claim 17 wherein
said plurality of discrete values constitutes a
plurality in a range from sixteen to thirty-two

discrete values per horizontal scan.

19. A video monitor as defined in claim 16 wherein

sald pulse density modulator includes a tri-state gate
coupled to receive information signals representative
of said information contained in said data storage
device and adapted to provide said pulse density
modulated signal, said modulated signal having three
different levels with a first level causing the
lntegrator to increase the level of the integrated
signal, a second level causing the integrator to
maintain the current level of the integrated signal,
and a third level causing the integrator to decrease

the level of the integrated signal.

20. A wvideo monitor as defined in claim 19 wherein
sald data storage device stores said information in a
plurality of bytes, each byte containing a direction
bit and a plurality of data bits, the direction bit
being supplied to an input terminal of the tri-state
gate and the data bits being sequentially applied to

an enable terminal of the tri-state gate.

21. A video monitor as defined in claim 20 wherein
sald pulse density modulator further includes a clock
for generating a clock signal and a multiplexer
receptive of the data bits of each selected byte from

the data storage device and receptive of said clock
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signal, said multiplexer is adapted to provide each of
the data bits sequentially at an output terminal in
response to said clock signal, the output terminal of

sald multiplexer being connected to the enable

terminal of said tri-state gate.

22. A video monitor as defined in claim 21 wherein
the frequency of the clock signal is the
multiplicative product of the horizontal scan
frequency, the number of bytes of information in the
data storage device corresponding to the horizontal

scan, and the number of data bits in each byte.

23. A video monitor as defined in claim 22 wherein
sald pulse density modulator further includes a one-
shot timer connected in-line between the output

terminal of said multiplexer and the enable terminal

of said tri-state gate.

24. A video monitor as defined in claim 13 wherein
sald integrator receives information relating to
target values for the selected parameter for
integration during horizontal scan and said video
monlitor further includes:

a second 1lntegrator receptive of information
relating to target values for the selected parameter
for integration during a vertical scan of the CRT and
adapted to produce a vertical-rate integrated signal
therefrom;

a third integrator receptive of information

relating to a preselected value for the display
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characteristic to which the selected parameter relates
and adapted to produce a static integrated signal
therefrom; and

a summing circuilt receptive of the integrated
signal, the wvertical-rate integrated signal and the
static integrated signal and adapted to produce a
comblned integrated signal which is supplied to said

amplifier.

25. A method for adjusting selected parameters

relating to display characteristics of a video monitor
in receipt of a video signal including a horizontal
sync signal during horizontal scan intervals of the
CRT, the method comprising the steps of:

storing information of values representative of
the selected value of each selected parameter;

integrating said stored information during the
horizontal scan interval to create a horizontal-rate
integrated signal;

integrating said stored information during the
vertical scan 1nterval to create a vertical-rate
integrated signal;

summling sald horizontal-rate and said vertical-
rate signals to create a corrected signal;

supplying said corrected signal to a driver
amplifier of the video monitor; and

driving the CRT in accordance with the corrected

signal and the video signal.

26. A method as defined in claim 25, further

including the step of:
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resetting sald integrated signal to a
predetermined value upon recognition of a
predetermined transition in the horizontal sync

signal.

27. A method as defined in claim 25 wherein the
storing step i1ncludes storing said information in an
array and further wherein each row of information in
the array 1s stored in a plurality of bytes, each byte
including information relating to a predetermined

segment of a predetermined group of horizontal scans.

28. A method as defined in claim 27 wherein each byte
of information includes a plurality of bits, one bit
being a direction bit and the remaining bits in each
byte being data bits, said method further including
the step of:

creating a tri-state signal from the bytes of
information, the direction bit determining the
direction of the signal and the data bits sequentially
providing the data as one of an upper level, an
intermediate level, and a lower level depending upon

the state of the direction bit.

29. A method as defined in claim 28 wherein the step
of creating the tri-state signal i1ncudes maintaining a
constant pulse width for the tri-state signal despite

variations in the frequency of the horizontal sync

signal.
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30. A method as defined in claim 28 wherein the step
of creating the tri-state signal includes the step of

multiplexing the data bits to sequentially provide the
data.

31. A method as defined in claim 30, further
comprising the step of generating a clock signal at a

frequency equal to the multiplicative product of the

horizontal scan frequency, the number of bytes in a
horizontal scan and the number of data bits in each
byte, and wherein the clock signal is supplied to the

multiplexer to control the sequential application of

data.

32. A method as defined in claim 25, further
including the step of integrating a static signal
relating to a preselected value for the display
characteristic; and

wherein the summing step includes summing in the

static integrated signal.

33. A circult 1in a video monitor, said circuit
providing a variable adjustment of a selected
parameter to adjust the selected parameter to be of a
selected value in response to a video signal including
a horizontal sync signal operating at a horizontal
scan frequency, the selected parameter related to one
of a plurality of display characteristics of the wvideo
monitor during a horizontal scan of the CRT, the

circult comprising:
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a data storage device containing information of

values representative of the selected value of the

selected parameter;

means operatively connected to the data storage
device for creating a horizontal rate wave form from
said stored information; and
' an amplifier coupled to receive the horizontal
- rate wave form, said amplifier for controlling the
monitor in accordance with the horizontalfate wave

fdrm.and the video signal.

34. A circuit as defined in claim 33 wherein said

information is stored in said data stofage device in
bytes with each byte containing information relating
to the horizontal rate wave form for a predetermined

segment of the horizontal scan.

35. A circuit as defined in élaim 33 wherein said
information is stored in said data storage device in a-
format such that each piece of stored information
'relates to the horizontal rate wave form for a

predetermined pixel of the horizontal scan.
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