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(57)  Adisplay apparatus includes a signal input unit
through which an image signal is input, the image signal
comprising a synchronization signal and an active signal;
an adjustment signal generating unit that generates an
adjustment signal; a signal processing unit that receives
the adjustment signal and adjusts the image signal based
on the received adjustment signal; and a controller which
analyzes the input signal and controls the adjustment

Display apparatus and control method thereof

signal generating unit to change characteristics of the
adjustment signal if the adjustment signal does not lie
within a blanking interval between the synchronization
signal and the active signal. With this configuration, even
when an image signal having a reduced blanking interval
between the synchronization signal and the active signal
is input, the adjustment signal can be generated within
the blanking interval of the image signal, not within the
active signal interval.
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Description
BACKGROUND
Field of Invention

[0001] Apparatuses and methods consistent with the
present invention relate to adjusting position and size of
an image signal using a clamp signal.

Description of the Related Art

[0002] In general, an image signal includes an active
signal to be actually displayed on a screen of a display
apparatus and a synchronization signal defining a start-
ing point and an end point of the active signal. The image
signalis provided to a signal processing unit of the display
apparatus, and the signal processing unit processes the
provided image signal so that an image can be displayed
on the screen. At this time, an adjustment signal to adjust
position and size of the active signal displayed on the
screen requires, for example, a reference signal such as
a clamp signal formed in a blanking interval between the
synchronization signal and the active signal. Resolution
and size of the screen on which the active signal is dis-
played may be adjusted based on the adjustment signal.
[0003] In the related art, even if an image signal with
high resolution, such as a digital video interactive (DVI)
signal having a pixel clock of more than 150 MHz, is input
in the display apparatus, the display apparatus can not
support such a high frequency. To overcome this prob-
lem, the display apparatus has to process an image sig-
nal having a reduced blanking timing.

[0004] However, when the reduced blanking timingim-
age signal is input to the display apparatus, since the
display apparatus processes the input image signal ac-
cording to a signal processing standard with an existing
blanking timing, there arises a problem in that the clamp
signal is included in an interval of the active signal, there-
by darkening and trembling an image.

SUMMARY

[0005] Exemplary embodiments of the present inven-
tion overcome the above disadvantages and other dis-
advantages not described above. Also, the present in-
vention is not required to overcome the disadvantages
described above, and an exemplary embodiment of the
present invention may not overcome any of the problems
described above.

[0006] The presentinvention provides a display appa-
ratus which is capable of processing a reduced blanking
timing image signal stably by precisely detecting a blank-
ing interval of the image signal and adjusting position and
pulse width of a clamp signal, which is an adjustment
signal for adjustment of the image signal, and a control
method thereof.

[0007] According toan aspectofthe presentinvention,
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thereis provided a display apparatus comprising: a signal
input unit through which an image signal is input, the
image signal comprising a synchronization signal and an
active signal; an adjustment signal generating unit that
generates an adjustment signal; a signal processing unit
thatreceives the adjustment signal and adjusts the image
signal based on the adjustment signal; and a controller
which analyzes the input signal and controls the adjust-
ment signal generating unit to adjust characteristics of
the adjustment signal if the controller determines that at
least a portion of the adjustment signal would not lie within
a blanking interval between the synchronization signal
and the active signal.

[0008] The controller may control the adjustment sig-
nal generating unit to change a generation timing of the
adjustment signal to a previous timing if at least a portion
of the adjustment signal would not lie within the blanking
interval.

[0009] The controller may control the adjustment sig-
nal generating unit to generate the adjustment signal af-
tera predetermined delay time elapses from arising edge
of the synchronization signal if at least a portion of the
adjustment signal would not lie within the blanking inter-
val.

[0010] The controller may control the adjustment sig-
nal generating unit to reduce a pulse width of the adjust-
ment signal if at least a portion of the adjustment signal
would not lie within the blanking interval.

[0011] According to another aspect of the present in-
vention, there is provided a control method of a display
apparatus, the control method comprising: receiving an
image signal comprising a synchronization signal and an
active signal; checking a position of the synchronization
and a position of the active signal; adjusting character-
istics of an adjustment signal if at least a portion of the
adjustment signal would not lie within a blanking interval
between the position of the synchronization signal and
the position of the active signal; and generating the ad-
justment signal having the adjusted characteristics within
a blanking interval between the synchronization signal
and the active signal.

[0012] The adjusting the characteristics of the adjust-
ment signal may comprise moving a generation timing
of the adjustment signal to a previous timing if at least a
portion of the adjustment signal would not lie within a
blanking interval between the position of the synchroni-
zation signal and the position of the active signal.
[0013] The adjusting the characteristics of the adjust-
ment signal may comprise generating the adjustment sig-
nal after a predetermined delay time elapses from arising
edge of the synchronization signal if at least a portion of
the adjustment signal would not lie within a blanking in-
terval between the position of the synchronization signal
and the position of the active signal.

[0014] The adjusting the characteristics of the adjust-
ment signal may comprise reducing pulse width of the
adjustment signal by half signal if at least a portion of the
adjustment signal would not lie within a blanking interval
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between the position of the synchronization signal and
the position of the active signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and/or other aspects of the present
invention will become apparent and more readily appre-
ciated from the following description of the exemplary
embodiments, taken in conjunction with the accompany-
ing drawings, in which:

FIG. 1 is a block diagram of a display apparatus ac-
cording to an exemplary embodiment of the present
invention;

FIG. 2 is a diagram showing waveforms of an image
signal having a typical blanking timing with an ad-
justment signal;

FIG. 3Ais adiagram showing waveforms of animage
signal having a reduced blanking timing and an ad-
justment signal according to an exemplary embodi-
ment of the present invention;

FIG. 3B is a diagram showing waveforms of animage
signal having a reduced blanking timing and an ad-
justment signal according to an exemplary embodi-
ment of the present invention; and

FIG. 4 is a flow chart illustrating an operation of a
display apparatus according to an exemplary em-
bodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0016] Reference willnow be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings.

[0017] AsshowninFIG.1,adisplay apparatus accord-
ing to an exemplary embodiment of the presentinvention
comprises a signal input unit 10, an adjustment signal
generating unit 20, a signal processing unit 30, a display
unit 40, and a controller 50 that controls the signal input
unit 10, the adjustment signal generating unit 20, the sig-
nal processing unit 30, and the display unit 40.

[0018] The signal input unit 10 which receives an im-
age signal and a synchronization signal. The signal input
unit 10 may comprise a tuner (not shown) that receives
a broadcasting signal and an external connecting termi-
nal (not shown) that receives an image signal from an
external apparatus.

[0019] The external connecting terminal (not shown)
may comprise various types of connectors through which
image signals of various formats can be input. For ex-
ample, the external connecting terminal may comprise
at least one of a D-sub connector, a composite video
baseband signal (CVBS) connector, a S-video connector
and a component connector that receive the image sig-
nal.

[0020] The adjustment signal generating unit 20 gen-
erates an adjustment signal that adjusts a position and
a size of an active signal of the input image signal, which
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is to be displayed on the display unit 40 of the display
apparatus. The adjustment signal is a signal acting as a
reference based on which the active signal is processed.
The active signal is input after a predetermined delay
time elapses from a timing at which the adjustment signal
is generated.

[0021] In this exemplary embodiment, the adjustment
signal is a clamp signal and is generated in a blanking
interval of the image signal. The blanking interval may
be, for example, a back porch interval between a hori-
zontal synchronization signal (HSync) and the active sig-
nal to be displayed on the display unit 40.

[0022] In addition, the adjustment signal generating
unit 20 generates the adjustment signal after a predeter-
mined delay time elapses from a particular point of time
of the horizontal synchronization signal under control of
the controller 50, which will be described later.

[0023] On the other hand, the adjustment signal gen-
erating unit 20 may be provided in an analog-to-digital
(A/D) converter that converts input analog image signals
of various formats into a digital image signal of a specified
format.

[0024] The signal processing unit 30 processes the im-
age signal input from the signal input unit 10 and provides
the processed image signal to the display unit 40 under
control of the controller 50. The image signal processed
by the signal processing unit 30 can be adjusted with its
position and size.

[0025] Accordingly, the signal processing unit 30 may
include various functions corresponding to various for-
mats of the input image signal. For example, the signal
processing unit 30 may include a digital decoding func-
tion, a scaling function of adjusting a vertical frequency,
resolution, a picture aspect ratio, etc. of a digital image
signal and/or an analog image signal to meet an output
format of the display unit 40, a format converting function,
etc.

[0026] The display unit 40 displays an image based on
the image signal processed by the signal processing unit
30, and may be embodied by various types of display
devices such as a digital light processing (DLP) device,
a liquid crystal display (LCD), a plasma display panel
(PDP) and the like.

[0027] The controller 50 analyzes the input image sig-
nal to determine whether the adjustment signal would be
generated in the blank interval of the input image signal.
Specifically, the controller 50 checks the blanking interval
between the horizontal synchronization signal and the
active signal and checks a delay time elapsed from the
horizontal synchronization signal to the time when the
adjustment signal would be generated.

[0028] Ingeneral, as shownin FIG. 2, the image signal
comprises the horizontal synchronization signal, which
is a pulse signal having a predetermined pulse width, and
the active signal, and has a blanking interval Bb between
the horizontal synchronization signal and the active sig-
nal. The controller 50 controls the adjustment signal gen-
erating unit 20 to generate the adjustment signal having
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a pulse width c at a position distant by a predetermined
distance d from a falling edge of the horizontal synchro-
nization signal in order to adjust the position and size of
the image signal.

[0029] Forexample, in case of an image signal having
a typical blanking time, an image signal having 1680 x
1050 pixel resolution has the total of 2240 pixel timings
per cycle, the blanking timing (H back porch) between
the horizontal synchronization signal and the active sig-
nal has 280 pixel timings, the horizontal synchronization
signal has 176 pixel timings, an H front porch interval
between the active signal and the next horizontal syn-
chronization signal has 104 pixel timings, and the active
signal has 1680 pixel timings.

[0030] In the case shown in FIG. 3A, when an image
signal with a reduced blanking timing Bb’ is input, the
adjustment signal generated at a position distant by a
delay distance d from the horizontal synchronization sig-
nal lies at least partially within (i.e., overlaps) an active
signalinterval. In this case, for example, the image signal
has the total of 1840 pixel timings per cycle, the blanking
timing (H back porch Bb’) between the horizontal syn-
chronization signal and the active signal has 80 pixel tim-
ings, the horizontal synchronization (HSync) signal has
32 pixel timings, the H front porch Bf interval between
the active signal and the next horizontal synchronization
signal has 48 pixel timings, and the active signal has
1680 pixel timings.

[0031] Accordingly, when the image signal having the
reduced blanking timing Bb’ of 80 pixels is input, if the
controller 50 determines that the adjustment signal gen-
erated time delayed by distance d from the falling edge
of the horizontal synchronization signal would lie at least
partially within the active signal interval out of the blanking
interval, the controller 50 controls the adjustment signal
generating unit 20 to reduce the pulse width of the ad-
justment signal by half. Further, the controller 50 changes
a reference of the generation timing of the adjustment
signal from the falling edge to a rising edge of the hori-
zontal synchronization signal. Accordingly, as shown in
Fig. 3B the adjustment signal generating unit 20 gener-
ates a new adjustment signal that has a reduced pulse
width ¢’ and is distant by a changed delay distance d from
the rising edge of the horizontal synchronization signal.
This new adjustment signal lies within the reduced blank-
ing interval.

[0032] Then, the controller 50 controls the signal
processing unit 30 to adjust the size and position of the
image signal based on the newly generated adjustment
signal.

[0033] Hereinafter, an operation of the display appa-
ratus according to an exemplary embodiment of the
present invention will be described in detail with refer-
ence to FIG. 4.

[0034] As shown in FIG. 4, first, the image signal in-
cluding the horizontal synchronization signal and the ac-
tive signal to be displayed on the display unit 40 are input
through the signal input unit 10 at operation S1.
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[0035] Then, the controller 50 checks positions of the
horizontal synchronization signal, the active signal and
the blanking interval at operation S3.

Next, the controller 50 compares a timing at which the
adjustment signal generating unit 20 generates the ad-
justment signal with the blanking timing, and checks
whether the adjustment signal would lie completely within
the blanking interval at operation S5. If it is determined
that the adjustment signal would not lie completely within
the blanking interval, in other words, the adjustment sig-
nal would lie at least partially within the active signal in-
terval or the adjustment signal is overlapped with the ac-
tive signal interval, the controller controls the adjustment
signal generating unit 20 to adjust the adjustment signal
at operation S7.

[0036] Specifically, in operation S7, the controller 50
changes the reference of the generation timing of the
adjustment signal from the falling edge to the rising edge
of the horizontal synchronization signal, and controls the
adjustment signal generating unit 20 to reduce the pulse
width of the adjustment signal to lie completely within the
blanking interval. For example, the controller 50 controls
the adjustment signal generating unit 20 to reduce the
pulse width of the adjustment signal by half.

[0037] Accordingly, the adjustment signal generating
unit 20 generates a new adjustment signal at operation
S9 that has changed pulse width and is distant by a
changed delay distance from the changed reference,
which is the rising edge of the horizontal synchronization
signal.

[0038] As described above, the present invention pro-
vides a display apparatus which is capable of processing
a reduced blanking timing image signal stably by pre-
cisely detecting a blanking interval of the image signal
and adjusting position and pulse width of a clamp signal,
which is an adjustment signal for adjustment of the image
signal, and a control method thereof. Accordingly, the
clamp signal may be generated within the blanking inter-
val of the image signal, not within the active signal inter-
val, thereby preventing any distortion or noises from oc-
curring in an image.

[0039] Although a few exemplary embodiments of the
present invention have been shown and described, it will
be appreciated by those skilled in the art that changes
may be made in these embodiments without departing
from the principles and spirit of the invention, the scope
of which is defined in the appended claims and their
equivalents.

Claims

1. A display apparatus comprising:
asignal input unit through which animage signal
is input, the image signal comprising a synchro-

nization signal and an active signal;
an adjustment signal generating unit that gen-
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erates an adjustment signal;

a signal processing unit that receives the adjust-
ment signal and adjusts the image signal based
on the adjustment signal; and

a controller which analyzes the input signal and
controls the adjustment signal generating unit
to adjust characteristics of the adjustment signal
if the controller determines that at least a portion
of the adjustment signal would not lie within a
blanking interval between the synchronization
signal and the active signal.

The display apparatus according to claim 1, wherein
the controller controls the adjustment signal gener-
ating unit to change a generation timing of the ad-
justment signal to a previous timing if at least a por-
tion of the adjustment signal would not lie within the
blanking interval.

The display apparatus according to claim 2, wherein
the controller controls the adjustment signal gener-
ating unit to generate the adjustment signal after a
predetermined delay time elapses from a rising edge
of the synchronization signal if at least a portion of
the adjustment signal would not lie within the blank-
ing interval.

The display apparatus according to claim 3, wherein
the controller controls the adjustment signal gener-
ating unit to reduce a pulse width of the adjustment
signalif the adjustment signal would not lie complete-
ly within the blanking interval.

The display apparatus according to claim 1, wherein
the controller compares a timing at which the adjust-
ment signal generating unit generates the adjust-
ment signal with a timing of the blanking interval.

A control method of a display apparatus, the control
method comprising:

receiving an image signal comprising a synchro-
nization signal and an active signal;

checking a position of the synchronization signal
and a position of the active signal;

adjusting characteristics of an adjustment signal
if at least a portion of the adjustment signal would
not lie within a blanking interval between the po-
sition of the synchronization signal and the po-
sition of the active signal; and

generating the adjustment signal having the ad-
justed characteristics within a blanking interval
between the synchronization signal and the ac-
tive signal.

7. The control method according to claim 5, wherein

the adjusting the characteristics of the adjustment
signal comprises moving a generation timing of the
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10.

adjustment signal to a previous timing if at least a
portion of the adjustment signal would not lie within
a blanking interval between the position of the syn-
chronization signal and the position of the active sig-
nal.

The control method according to claim 6, wherein
the adjusting the characteristics of the adjustment
signal comprises generating the adjustment signal
after a predetermined delay time elapses from a ris-
ing edge of the synchronization signal if at least a
portion of the adjustment signal would not lie within
a blanking interval between the position of the syn-
chronization signal and the position of the active sig-
nal.

The control method according to claim 7, wherein
the adjusting the characteristics of the adjustment
signal comprises reducing pulse width of the adjust-
ment signal by half if the adjustment signal would
not lie completely within a blanking interval between
the position of the synchronization signal and the
position of the active signal.

The control method according to claim 5, wherein
the adjusting the characteristics of the adjustment
signhal comprises comparing a timing at which the
adjustment signal is generated with a timing of the
blanking interval.
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FIG. 2
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FIG. 3A

HORIZONTAL HORIZONTAL
SYNCHRONIZATION SYNCHRONIZATION
SIGNAL ACTIVE SIGNAL SIGNAL
- l ] -

Bo B!
ADJUSTMENT

SIGNAL




HORIZONTAL
SYNCHRONIZATION

EP 1926 315 A2

FIG. 3B
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FIG. 4
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