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(57) An apparatus for reducing Moir¢€ interference 1n a color cathode ray tube produced due to inconsistent spacing of
scanning lines with respect to the dot pitches of a shadow mask during the display of video signals. The apparatus
includes a sync signal dividing section for dividing by 2 horizontal and vertical sync signals separated from an mnput
video signal, a vertical position control signal output section for outputting to a vertical position control section a

position control signal output section for outpu

varies according to a video Moir¢ control signal selectively mputted by the user, so that the vertical position of the
even or odd scanning lines as well as the horizontal position of the even or odd image dots are adjusted to suppress the

Moiré interference.
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voltage signal which varies according to a scanning Moire control signal selectively inputted by a user, and a horizontal

ting to a horizontal oscillation control section a voltage signal which
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ABSTRACT.

An apparatus for reducing Moiré interference 1n a color
cathode ray tube produced due to inconsistent spacing of scanning
lines with respect to the dot pitches of a shadow mask during the
display of video signals. The apparatus includes a sync signal
dividing section for dividing by 2 horizontal and vertical sync
signals separated from an input video signal, a vertical position
control signal output section for outputting to a vertical position
control section a voltage signal which varies according to a
scanning Moiré control signal selectively inputted by a user, and
a horizontal position control signal output section for outputting
to a horizontal oscillation control section a voltage signal which
varies according to a video Moiré control signal selectively
inputted by the user, so that the vertical position of the even or

odd scanning lines as well as the horizontal position of the even

or odd image dots are adjusted to suppress the Moiré interference.
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APPARATUS FOR REDUCING MOIRE INTERFERENCE

IN COLOR CATHODE RAY TUBES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus for reducing the
Moiré interference patterns on color cathode ray tubes (CRTs).
More particularly, the present invention relates to an apparatus
for visually suppressing the Moiré interference phenomenon on color
CRTs which is a periodic visual interference wave pattern produced
due to i1nconsistent spacing of the scanning lines with respect to
the dot pitches of the CRT during the display of certain wvideo
sighals.
2. Description of the Prior Art

Color cathode ray tubes (CRTs) typically employ three electron
guns for the primary colors of red, green, and blue. The CRTs use
a shadow mask to selectively illuminate a matrix of each electron
gun’s respective colored phosphors of red, green, and blue.

According to a conventional color CRT as shown in FIG. 1, the
electron beams 30 emitted from an electron gun portion 20 composed
of three electron guns 10 for red, green, and blue colors disposed
iln a linear array or in a triangular array are deflected by a

deflection magnetic field produced by a deflection coil 40, and are

then directed to phosphor dots 90 of primary colors, i.e., red,
green, and blue, applied on a screen surface 80, i.e., on the inner

surface of a panel 70, through beam-passing perforations or

apertures 60 provided in a shadow mask 50.

The shadow mask 50 is a metal foil with numerous apertures

which allow the electron beam 30 sourced by the electron gun
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portion 20 to selectively strike its respective phosphor dot on the

screen surface 80. The electron beam 30 is focused by magnetic
lenses provided in the color CRT neck into a small spot before the
electron beam 30 reaches the shadow mask 50. The electron beam 30
is typically larger than the size of the shadow mask aperture, so
that the shadow mask 50 blocks part of the electron beam 30 and

casts a smaller shadow of the original beam onto the desired

phosphor. The dot pitch, or spacing, between adjacent shadow mask
apertures, and theilr corresponding phosphor dots, must be as small
as possible for the highest resolution CRT.

The spot size of the 1ncident electron beam must be made as
small as possible to increase the resolution of the display. The
beam spot varies from a circular shape at small angles of
deflection, e.g., near the center of the CRT screen, becoming more

eccentric at higher angles of beam deflection, e.g., near the

screen perimeter. If a video pattern of alternating on-off
phosphors (1.e., pixels) is displayed, some of the pixels will be
seen to be exactly aligned with the shadow mask and therefore will
have uniform phosphor brightness across the dot, whereas other
phosphors will exhibit a nonuniform brightness, a consequence of
misalignment between electron beam and shadow mask aperture.

As the spot size of the electron beam is reduced while viewing
the on-off pattern, a periodic visual interference pattern known
as Moiré 1is produced in each video line scanned across the CRT.
The Moiré interference pattern is also affected by beam current and
beam focus produced during the operation of the video appliance
which reproduces video signals, environmental illuminance, vertical

over scanning, screen pitch, viewing distance, etc.

Meanwhile, 1n a video appliances capable of multimode display,
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the above-described Moiré interference phenomenon may also be
produced due to the inconsistency of the spacing of the horizontal
or vertical scanning lines with that of the dot pitches of the CRT
1f a horizontal frequency having a multimode resolution is applied
to the dot pitches of the CRT. Particularly, if a focus function

is enhanced 1in the CRT, the Moiré interference phenomenon is

produced more severely, thereby reducing the resolution and the
image quality.

Korean Patent Publication No. 91-7730 (Publication Date:
September 30, 1991) discloses a method of minimizing the Moiré
phenomenon for cathode ray tubes. According to this method, the
vertical pitch of the shadow mask is variably arranged to lower the
visibility of the Moiré interference by shortening the wavelength
of the Moiré beat frequency and scattering the Moiré pattern.
However, such a conventional method suffers from the problems that,
though it can reduce the Moiré effect, much lower résolution or
luminance images must be displayed on the CRT. Further, the method
fails to teach a selective suppression of the Moiré interference
only when the Moiré interference pattern is produced on the CRT
screen since it suppresses the Moiré interference by changing the

structure and arrangement of the shadow mask.

SUMMARY OF THE INVENTION

The present 1invention has been made to solve the problems
involved in the prior art. It 1s an object of the present
invention to provide an apparatus for reducing Moiré interference
in color cathode ray tubes which can visually reduce the Moiré

interference by adjusting the vertical spacing of the scanning

lines and the horizontal position of the CRT dots with respect to
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video slgnals having a multimode resolution.

In order to achieve the above object, there is provided an
apparatus for reducing Moiré interference 1in a color cathode ray
tube which comprises:

sync signal dividing means for dividing a vertical sync signal
and a horizontal sync signal separated from an input video signal
with a predetermined dividing rate;

vertical position control means for controlling a vertical
position of even or odd scanning lines on a screen of said CRT in
accordance with a first voltage signal inputted thereto;

horizontal oscillation control means for controlling a
horizontal position of even or odd image dots on said CRT in
accordance with a second voltage signal inputted thereto;

vertical position control signal output means, connected
between said sync signal dividing means and said vertical position
control means, for providing to said vertical position control

means sald first voltage signal for varying said vertical position

of said even or odd scanning lines in accordance with a scanning
Moiré control signal inputted by a user in a specific period of
sald vertical sync signal divided by said sync signal dividing

means; and

horizontal position control signal output means, connected

between sald sync signal dividing means and said horizontal

osclllation control means, for providing to said horizontal
oscilllation control means said second voltage signal for varying
sald horizontal position of said even or odd image dots in
accordance with a video Moiré control signal inputted by said user

in a specific period of said horizontal sync signal divided by said

sync signal dividing means.
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BRIEF DESCRIPTION OF THE DRAWINGS

The above object, other features and advantages of the present

invention will become more apparent by describing the preferred
embodiment thereof with reference to the accompanying drawings, 1n
which:

FIG. 1 is a perspective view showing a main portion of a color
CRT.

FIG. 2 1is a schematic circuit diagram of the Moiré
interference reducing apparatus for a color CRT according to the
present invention.

FIGs. 3A to 3H are waveform diagrams appearing at wvarious
points in FIG. 1.

FIGs. 4A and 4B are views explaining the vertical position
adjustment of scanning lines according to the present invention.

FIGs. 5A and 5B are views explaining the horizontal position

adjustment of image dots according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 2 shows the construction of the Moiré interference
reducing apparatus for a color CRT according to the present
invention. Referring to FIG. 2, the Moiré interference reducing
apparatus according to the present invention is provided with a
sync signal dividing section 1 which is driven by a scanning Moiré
on/off signal 8M,, ¢ and a video Moiré on/off signal VM

on/off

selectively inputted by a user, and divides by 2 the horizontal and

the vertical sync signals Veyne @nd Hy - separated from an input video
silgnal; a vertical position control signal output section 2 for
outputting a first voltage signal, the level of which varies within

a predetermined voltage range, in accordance with a scanning Moiré
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control signal SM, selectively inputted by the user during a
specific period of the vertical sync signal divided by the sync
signal dividing section 1; and a horizontal position control signal
output section 3 for outputting a second voltage signal, the level
of which varies within a predetermined voltage range, in accordance
with a video Moiré control signal VM, selectively inputted by the
user during a specific period of the horizontal sync signal divided
by the sync signal dividing section 1.

The Molré interference reducing apparatus according to the
present invention is also provided with a vertical position control
section 4 for controlling the vertical position of even or odd
scanning lines on a screen in accordance with the first voltage
signal inputted from the vertical position control signal output
section 2; and a horizontal oscillation control section 5 for
controlling the horizontal position of even or odd dots on the CRT
in accordance with the second voltage signal inputted from the
horizontal position control signal output section 3.

The operation of the Moiré interference reducing apparatus
according to the present invention as constructed above will now
explained with reference to FIGs. 2, 3A to 3H, 4A, 4B, 5A and 5B.

When the Molré 1interference phenomenon is produced on the

screen of the color CRT, a user may input a high level scanning

Moiré on/off signal SM,,/o¢¢ @and video Moiré on/off signal VM to

on/off
the present apparatus using a remote controller or a control button
(not 1llustrated) provided on a control panel of the video

appliance.
Referring to FIG. 2, the B' power supply voltage is supplied
to the first input terminal J1, the second input terminal K1, and

the clear terminal CLR1 of a first J-K-type flip-flop FF1 through
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a resistor R1l, and the vertical sync signal V separated from the

Sync
video signal 1is inputted to the clock input terminal CK1l of the
first J-K-type flip~flop FFl as a clock signal as shown in FIG. 3A.

Since the first J-K-type flip-flop FF1l is clocked by the vertical

sync signal V the first output from the first output terminal

sync /
Ql of the first J-K-type flip-flop FF1l comprises a half-frequency
vertical sync signal, i.e., a signal of magnitude equal to, but
with half the frequency of, the vertical sync signal as shown 1in
FIG.3C, while an inverted half-frequency vertical sync signal 1s
outputted from the second output terminal Ql-bar of the first J-K-
type flip-flop FF1 as shown 1in FIG. 3D. The half-frequency
vertical sync signal, i.e., the vertical sync signal divided by 2,
is then applied to the base of the transistor TR2 through resistors

R2 and R10 to control the operation of the transistor TR2.

At the same time, the inverted half-frequency vertical sync
signal outputted from the second output terminal Ql-bar of the

first J-K-type flip-flop FF1l as shown in FIG. 3D 1s applied to the

first input terminal J2 of a second J~-K-type flip-flop FF2 through

a diode D2, and the vertical sync signal V is also applied to the

sync

first input terminal J2 of the second J-K-type flip-flop FF2

through a diode D4. Accordingly, the output signal from the second
output terminal Ql-bar of the first J-K-type flip-flop FF1l and the

vertical sync signal V are logically summed, i.e., AND-gated, and

sync
the AND-gated signal as shown in FIG. 3E is applied to the first
input terminal J2 of the second J-K-type flip-flop FF2.

Also, the signal as shown in FIG. 3C, which is outputted from

the first output terminal Q1 of the first J-K-type flip-flop FF1,

is applied to the second input terminal K2 of the second J-K-

type flip-flop FF2, and the vertical sync signal V_ . as shown in
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FIG. 3A 1s also applied to the second input terminal K2 of the
second J-K-type flip-flop FF2 through a diode D3. Accordingly, the

vertical sync signal V and the output signal from the output

sync
terminal Q1 of the first J-K-type flip-flop FF1l are logically
summed, i.e., AND-gated, and this AND-gated signal as shown in FIG.
3F i1s applied to the second input terminal K2 of the second J-K-
type flip-flop FF2.

At the same time, since the horizontal sync signal Hyyne @s

shown in FIG. 3B 1s applied to the clock input terminal CK2 of the

second J-K-type flip-flop FF2 as its clock signal, signals as shown
in FIGs. 3G and 3H are outputted from the first and second output
terminals Q2 and Q2-bar of the second J-K-type flip-flop FF2.
Specifically, half-frequency horizontal sync signals are outputted
from the first and second output terminals Q2 and Q2-bar of the
second J-K-type flip-flop FF2, respectively, during a period where

the vertical sync signal Veyne is 1n a ’'high’ level.

At this time, a user may input the scanning Moiré control

signal SM.; and/or video Moiré control signal VM., to suppress the

scanning Moiré interference and/or the video Moiré interference.

The scanning Moiré control signal SM,, and the video Moiré control
signal VM., can be freely adjusted within a predetermined voltage
range by the user using a remote controller or a volume meter
provided in the control panel.

Specifically, on the condition that both the scanning Moiré
on/off signal SM_ ¢ and the video Moiré on/off signal VM., .¢s have
been applied to the apparatus, the scanning Moiré and the video
Moiré which are produced on the screen of the CRT can be suppressed
by adjusting the level of the scanning Moiré control signal SM

CTL

and the video Moiré control signal VM, , respectively.
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First, 1n order to suppress the scanning Moiré on the screen,
the user adjusts the level of the scanning Moiré control signal
SM.; ., and the level-adjusted scanning Moiré control signal SM., is
applied to the non-inverting (+) terminal of a comparator OP1l. The
comparator OPl1l amplifies the difference voltage between the

scanning Moiré control signal SM,, and a reference voltage signal

applied to its inverting (-) terminal with a predetermined
amplification factor, and provides the amplified signal to the base
of the transistor TR1l.

Accordingly, the amplification factor of the transistor TR1
is adjusted by the output of the comparator 0OP1l, and thereby the
base bias of the transistor TR3 is also determined. At this time,
to the base of the transistor TR2, the half-frequency vertical sync
signal as shown in FIG. 3C is applied, and during the period where
the half-frequency vertical sync signal is in a ‘low’ level, the

transistor TR2 is turned off to output no signal to the vertical

position control section 4, resulting in that the vertical position
of the odd scanning lines, i.e., scanning line 1, scanning line 3,
*+*+, which correspond to ’low’ level periods of the half-frequency
vertical sync signal, is fixed in upward and downward directions
of the CRT as shown in FIG. 4A.

However, during the period where the half-frequency vertical
sync signal is in a ’‘high’ level, the amplification factor of the
comparator OPl and the transistor TR1 is adjusted in accordance

with the voltage level of the scanning Moiré control signal SMcq,

and thus the base bias of the transistor TR3 is adjusted by the
output of the transistor TR1. Accordingly, the 1level of the

control signal outputted from the transistor TR2 to the vertical

position control section 4 1is varied, and thus the vertical
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position of the even scanning 1lines, 1i.e., scanning 1line 2,
scanning line 4, -+-+, 1s adjusted according to the control signal
level as shown 1n FIG. 4B.

Thereafter, 1f a user adjusts the level of the video Moiré
control signal VM., to suppress the video Moiré on the screen, the
level-adjusted video Moiré control signal VM., is applied to the
non-inverting (+) terminal of a comparator OP2. The comparator OP2
amplifies the difference voltage between the video Moiré control
signal VM., and a reference voltage signal applied to its inverting
(-) terminal with a predetermined amplification factor, and

provides the amplified signal to the base of the transistor TRS.

At this time, the transistor TR4 is kept off during the period
where the half-frequency horizontal sync signal as shown in FIG.
3H 1s in a ’low’ level. Accordingly, the 1level of the control
signal outputted from the transistor TR5 to the horizontal
oscillation control section 5 is varied, and thus the horizontal
position of the even dots, i.e., dot 2, dot 4, +++, is adjusted as
shown in FIG. 5B.

However, during the period where the half-frequency horizontal
sync signal as shown 1is FIG. 3H is in a 'high’ 1level, the
transistor TR4 1is turned on, causing the transistor TR5 to be
turned off regardless of the output of the comparator OP2.

Accordingly, no signal 1is outputted to the horizontal
oscillation control section 5, and thus the horizontal position of
the odd dots, 1.e., dot 1, dot 3, +++, which correspond to ’‘high’
level periods of the half-frequency horizontal sync signal, is
fixed in left and right directions of the CRT as shown in FIG. 5A.

Consequently, the vertical spacing of the entire scanning

lines is adjusted by adjusting the vertical position of the even

10
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scanning lines, and then the horizontal spacing of the entire dots

is adjusted by adjusting the horizontal position of the even dots,

resulting 1n suppression of the Molré interference.

Meanwhile, 1f it 1is not required to suppress the scanning

Moiré and the video Moiré, the scanning Moiré on/off signal SM_ ¢

and the video Moiré on/off signal VM . are cut off by the user.

on/of
In this state, the transistors TR2 and TR5 are turned off, and thus
the scanning position and the dot position are kept fixed.

From the foregoing, it will be apparent that the present

invention provides the advantages 1n that the Moiré interference
which 1s produced 1in displaying video signals having a multimode

resolution can be reduced by a manual adjustment.

While the present invention has been described and illustrated
herein with reference to the preferred embodiments thereof, it will
be understood by those skilled in the art that various changes 1in

form and detalls may be made therein without departing from the

spirit and scope of the invention.

11
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What 1is claimed is:

1. An apparatus for reducing Moiré interference 1in a color
cathode ray tube comprising:

sync signal dividing means for dividing a vertical sync signal
and a horizontal sync signal separated from an input video signal
with a predetermined dividing rate;

vertical position control means for controlling a vertical
position of even or odd scanning lines on a screen of said cathode
ray tube in accordance with a first voltage signal 1inputted

thereto;

horizontal oscillation control means for controlling a
horizontal position of even or odd image dots on sald cathode ray
tube in accordance with a second voltage signal inputted thereto;

vertical position control signal out-put means, connected
between said sync signal dividing means and said vertical position
control means, for providing to said vertical position control
means said first voltage signal for varying said vertical position
of said even or odd scanning lines in accordance with a scanning
Moiré control signal inputted by a user in a specific period of
said vertical sync signal divided by said sync signal dividing

means; and

horizontal position control signal output means, connected
between said sync signal dividing means and said horizontal
oscillation control means, for providing to said horizontal
oscillation control means said second voltage signal for varying
said horizontal position of said even or odd image dots 1in
accordance with a video Moiré control signal inputted by a user in

a specific period of said horizontal sync signal divided by said

sync signal dividing means.

12
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2. The apparatus as claimed in claim 1, wherein said sync signal
dividing means comprises first and second J-K-type flip-flops
operated by a scanning Moiré on/off signal and a video Moiré
on/off signal, respectively, which are selectively inputted by
salid user. ‘
3. The apparatus as claimed in claim 2, wherein each of said
first and second J-K-type flip-flops has first and second input
terminals, and produces a first output signal and a second output
signal which 1s an inverted signal of said first output signal.
4. The apparatus as claimed in claim 2, wherein a second output
signal of said first J-K-type flip-flop and said vertical sync
signal are summed via diode connection and the summed signal is
inputted to said first input terminal of said second J-K-type
flip-flop; and whereih said first output signal of said first J-
K-type flip-flop and said vertical sync signal are summed via
diode connection and the summed signal is inputted to said second
input terminal of said second J-K-type flip-flop.
5. The apparatus as claimed in claim 1, wherein said vertical
position control signal output means comprises:

a first transistor for providing said first output signal of
sald first J-K-type flip-flop;

a first comparator for amplifying the difference voltage
betweeh sald scanning Moiré control signal and a reference
voltage signal with a predetermined amplification factor;

a second transistor which is driven by an output signal of

sald first comparator; and

13
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a third transistor for selectively providing an output signal
of said first transistor to said vertical position control means
ln accordance with an output signal of said second transistor.
6. The apparatus as claimed in claim 1, wherein said horizontal
position control signal output means comprises:

a first transistor for providing said second output signal
of said second J-K-type flip-flop, wherein the first transistor
is switched on or off according to said second output signal of
said second J-K-type flip-flop 1nputted thereto;

a comparator for amplifying the difference voltage between
sald video Moiré control signal and a reference voltage signal
with a predetermined amplification factor; and

a second transistor for selectively providing an output
signal of said fourth transistor to said horizontal oscillation
control means in accordance with an output signal of sailid second
amplifier.

7. The apparatus as claimed in claim 1, further comprising means
for varying said scanning Moiré control signal and said video
Moiré control signal.

8. The apparatus as claimed in claim 7, wherein said varying
means comprises a volume meter.

9. The apparatus as claimed in claim 7, whereln said varyling

means comprises a remote controller.

14
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FIG. 1 (PRIOR ART)
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