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VIDEO PROCESSING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of

priority from the prior Japanese Patent Application No. 2014-
197358, filed Sep. 26, 2014, the entire contents of which are
incorporated herein by reference.

FIELD

Embodiments described herein relate generally to a video
processing apparatus.

BACKGROUND

In general, a video data output device directly transmits a
packet signal based on video data to a display device. An I/F
format conversion device or a video data processing device 1s
sometimes arranged between the video data output device and
the display device. In any case, a signal 1s transmitted to the
display device at a stable timing complying with constraints
of the display device.

Various packet signals are transmitted not only from a
video data output device to a display device but also from
other devices (hardware) different from the video data output
device to other devices different from the display device. In
this case, packet signals are transmitted via a common trans-
mission device. The transmission device arbitrates between
packet signals to determine from which device transmission
1s performed to which device.

Atthis time, packet signals are delayed by the transmission
device by 1nconstant delay amounts (different delay
amounts). For this reason, the packet signals based on video
data from the video output device are transmitted to the dis-
play device upon being delayed by different delay amounts.
There 1s therefore a possibility that video data may become a
signal which does not meet the constraints of the display
device (which 1s not accepted by the display device).

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a block diagram showing a video processing
apparatus according to the first embodiment;

FIG. 2 1s a timing chart showing output signals from a
video data output device and regeneration signals by a timing,
controller according to the first embodiment;

FIG. 3 1s a block diagram showing a timing controller
according to the first embodiment;

FIG. 4 shows timing charts showing the details of regen-
eration signals by the timing controller according to the first
embodiment;

FIG. 5 1s a flowchart showing the operation of the timing,
controller according to the first embodiment;

FIG. 6 1s a block diagram showing a modification of the
video processing apparatus according to the first embodi-
ment;

FIG. 7 1s a block diagram showing a timing controller
according to the second embodiment;

FIG. 8 1s a timing chart showing output signals from a
video data output device and regeneration signals by a timing,
controller according to the second embodiment; and

FIG. 9 1s a timing chart showing output signals from a
video data output device and output signals from a transmis-
s1on device according to a comparative example.
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2
DETAILED DESCRIPTION

In general, when a video data output device transmits a
packet signal, video data and a synchromization signal are
reproduced based on the packet signal. At this time, 1n order
to meet the constraints of a display device, each pulse of the
synchronization signal needs to be set 1 a corresponding
blanking period of the video data. Blanking period is a period
except for effective region of video data signal and L-level
period of data enable signal.

As 1mdicated by a comparative example 1n FIG. 9, packet
signals (synchronization packet signal S and video data
packet signals D) from the video data output device are some-
times delayed by a transmission device by different delay
amounts. In this case, a data enable signal DE and a synchro-
nization signal Hsync are reproduced from the packet signals
delayed by different delay amounts. Since these packet sig-
nals have different delay amounts, the data enable signal DE
and the synchronization signal Hsync are generated at tim-
ings different from those of the original signals.

More specifically, the timing of a pulse Hp (L level) of the
synchronization signal Hsync shifts from the timing of a
blanking period Hblank (L level) of the data enable signal DE.
As aresult, the pulse Hp of the synchronization signal Hsync
1s located 1n an effective period (H level) of the data enable
signal DE. This causes a mismatch in the relationship
between the synchronization signal Hsync and the data
enable signal DE. These signals therefore do not meet the
constraints of the display device.

This embodiment 1s to solve the above problem by control-
ling the timing of the pulse Hp of the synchronization signal
Hsync and the width of the blanking period Hblank of the data
cnable signal DE.

In general, according to one embodiment, a video process-
ing apparatus includes a video data output device which out-
puts a data packet signal obtained by packetizing a data
enable signal and a synchronization packet signal obtained by
packetizing a synchronization signal, a transmission device
which transmits the data packet signal and the synchroniza-
tion packet signal, the data packet signal being delayed by a
first delay amount and the synchronization packet signal
being delayed by a second delay amount different from the
first delay amount, and a timing controller which generates
the data enable signal and the synchronization signal so as to
set a pulse of the synchronization signal within a blanking,
period of the data enable signal based on the data packet
signal and the synchromization packet signal.

Embodiments will be described below with reference to the
accompanying drawing. Note that the same reference numer-
als throughout the drawing denote the same parts, and a
repetitive description will be made as needed.

First Embodiment

A video processing apparatus according to the {irst
embodiment will be described with retference to FIGS. 1, 2, 3,
4, 5, and 6. In the first embodiment, a timing controller
(T-CON) 300 controls the timing of a pulse Hp of a synchro-
nization signal Hsync and the width of a blanking period
Hblank of a data enable signal DE. This makes 1t possible for
the timing controller 300 to set the pulse Hp of the synchro-
nization signal Hsync within the blanking period Hblank of
the data enable signal DE. It 1s therefore possible to generate
the synchronization signal Hsync and the data enable signal
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DE which meet the constraints of a display device 400. The
first embodiment will be described 1n detail below.

Arrangement of First Embodiment

FIG. 1 1s a block diagram showing the video processing
apparatus according to the first embodiment. FIG. 2 1s a
timing chart showing output signals from a video data output
device and regeneration signals by a timing controller accord-
ing to the first embodiment.

The following description will exemplily a horizontal syn-
chronization signal as a synchronization signal. However, a
vertical synchronization signal may be the synchromization
signal. In addition, the following description will exemplity a
horizontal blanking period as a blanking period. However, a
vertical blanking period may be the blanking period.

As shown i FIG. 1, the video processing apparatus
includes a video data output device 100, a transmaission device
200, the timing controller 300, the display device 400, first to
third devices 600a to 600¢, and fourth to sixth devices 700a to

700c.

The video data output device 100 1s, for example, an appli-
cation processor. The video data output device 100 outputs
packet signals obtained by packetizing the video data enable
signal DE (to be simply referred to as the data enable signal
DE hereinaiter) and the synchronization signal Hsync. The
timings of packet signals may or may not be constant.

As shown 1n FIG. 2, a packet signal 1s constituted by a
synchronization packet signal S and a data packet signal D.
The synchronization packet signal S 1s a signal obtained by
packetizing the pulse Hp of the synchronization signal Hsync.
The data packet signal D 1s a signal obtained by packetizing
an effective period (H-level period) of the data enable signal
DE.

Note that a conversion device (not shown) may be arranged
on the subsequent stage of the video data output device 100.
This conversion device may packetize the data enable signal
DE and the synchronization signal Hsync.

As shown 1 FIG. 1, the transmission device 200 outputs
packet signals from the video data output device 100 to the
timing controller 300 while delaying the signals by inconstant
delay amounts (different delay amounts).

In addition, the transmission device 200 may arbitrate
between various types of packet signals from a plurality of
transmission sources (first to third devices 600a to 600c¢). For
example, the transmission device 200 may select a packet
signal from a plurality of transmission sources (first to third
devices 600a to 600c¢) and determine one of a plurality of
transmission destinations (fourth to sixth devices 700a to
700¢) to which the signal 1s to be transmitted. At this time,
various packet signals are output while being delayed by the
transmission device 200 by different delay amounts.

The timing controller 300 receives the packet signals
delayed by different delay amounts from the transmission
device 200, and converts the format of the signals mto a
format which allows the display device 400 to receive the
signals. More specifically, the timing controller 300 generates
(regenerates) and outputs the data enable signal DE and syn-
chronmization signal Hsync based on the packet signals
delayed by the different delay amounts.

As shown 1n FIG. 2, with regard to the data enable signal
DE and the synchronization signal Hsync generated by the
timing controller 300, the pulse Hp of the synchromization
signal Hsync 1s set within the blanking period Hblank of the
data enable signal DE. The details of the timing controller 300
will be described later.
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As shown1n FIG. 1, the display device 400 1s, for example,
an LCD (Liquid Crystal Display). The display device 400
displays a video based on the data enable signal DE and the
synchronization signal Hsync generated by the timing con-
troller 300. The display device 400 has a constraint concern-
ing a blanking period for an input signal. That 1s, 1n the display
device 400, the pulse Hp of the synchronization signal Hsync
needs to fall within the blanking period Hblank of the data
enable signal DE to display a video.

FIG. 3 1s a block diagram showing a timing controller
according to the first embodiment.

FIG. 4 shows timing charts showing the details of regen-
eration signals at the timing controller according to the first
embodiment. More specifically, (a) in FIG. 4 1s a timing chart
showing a regeneration signal when the synchromization
packet signal S 1s located between the Min value and the Max
value. In FIG. 4, (b) 1s a timing chart showing a regeneration
signal when the synchronization packet signal S 1s earlier than
the Min value. In FIG. 4, (¢) 1s a timing chart showing a
regeneration signal when the synchronization packet signal S
1s later than the Max value. Note that the Min value and the
Max value will be described later.

In the first embodiment, as indicated by (b) and (¢) 1n FIG.
4, when the synchronization packet signal S 1s earlier than the
Min value or later than the Max value, the trailing edge timing
of the pulse Hp of the synchronization signal Hsync 1s con-
trolled as needed. The signals indicated by (a), (b), and (¢) 1n
FIG. 4 will be described 1n detail later.

As shown 1n FIG. 3, the timing controller 300 includes a
packet reception circuit 310, a synchronization packet recog-
nition circuit 320, a timing signal generation circuit 330, a
counter 340, a comparator 350, a line butifer 360, and a video
data processing circuit 370.

The packet reception circuit 310 separates a packet signal
from the transmission device 200 into the synchronization
signal S and the data packet signal D. The packet reception
circuit 310 outputs the synchronization packet signal S to the
synchronization packet recognition circuit 320, and the data
packet signal D to the line buftfer 360.

The synchronization packet recognition circuit 320 recog-
nizes whether the synchronization packet signal S from the
packet reception circuit 310 1s a horizontal synchronization
packet signal or a vertical synchromization packet signal. The
synchronization packet recognition circuit 320 outputs the
synchronization packet signal S to the timing signal genera-
tion circuit 330 and the comparator 350.

The timing signal generation circuit 330 recognizes the
timing of the data enable signal DE based on the synchroni-
zation packet signal S from the synchronization packet rec-
ognition circuit 320. The timing of the data enable signal DE
1s recognized based on the synchronization packet signal S
(first synchronization packet signal S) which 1s mnput before
the synchronization packet signal S (second synchromization
packet signal S) which will be counted 1s mnput. The timing
signal generation circuit 330 outputs a control signal to the
counter 340 based on the timing of the data enable signal DE.
This control signal 1s a signal for notifying the trailing edge
timing of the data enable signal DE.

In addition, the timing signal generation circuit 330 con-
trols the timing of the pulse Hp and the width (time) of the
blanking period Hblank 1n accordance with the control signal

(trigger) based on a comparison result from the comparator
350.

In this case, as indicated by (a), (b), and (¢) in FIG. 4, the
blanking period Hblank includes the pulse Hp, a front porch
Hiront, and a back porch Hback. The front porch Hiront
indicates a period from a trailing edge of the data enable
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signal DE to a trailing edge of the synchronization signal
Hsync. The back porch Hback is a period from a leading edge
of the synchronization signal Hsync and a leading edge of the
data enable signal DE. Although the back porch Hback is
constant, 1t need not be constant 11 the data enable signal DE
1s present.

The timing signal generation circuit 330 controls the tim-

ing ol the pulse Hp with reference to the Min value or Max
value of the blanking period Hblank.

The Min value of the blanking period Hblank indicates the
termination time point 1n the minimum time of a period (front
porch Hiront) from a trailing edge of the data enable signal
DE and a trailing edge of the synchronization signal Hsync.
The Max value of the blankmg perlod Hblank indicates the
termination time point in the maximum time of the front
porch Hiront.

The Min value and Max value of the blanking period
Hblank are set in advance based on the specifications of the
display device 400. More specifically, the Min value 1s set so
as not to violate the constraints of the blanking period Hblank
of the display device 400. That 1s, the Min value 1s set so that
the pulse Hp be to fall within the blanking period Hblank with
a sullicient margin. In addition, the Min value and the Max
value are set so as to suppress variations 1n the cycle (one
horizontal cycle) of the synchronization signal Hsync. The
Min value and the Max value are set by a setting register (not
shown) 1n, for example, an application processor (video data
output device).

I1 the mput timing of the synchronization packet signal S 1s
carlier than the Min value of the blanking period Hblank, the
timing of the pulse Hp 1s forcibly set at the timing of the Min
value. In contrast to this, 1f the mput timing of the synchro-
nization packet signal S 1s later than the Max value of the
blanking period Hblank, the timing of the pulse Hp 1s forcibly
set at the timing of the Max value.

In FIG. 4, (a), (b), and (¢) exemplily timing control on the
pulse Hp when the Min value and Max value of the front
porch Hiront are respectively “5” and “177.

As indicated by (a) 1n FIG. 4, 1f the count value (*97”) of the
synchronization packet signal S 1s equal to or more the Min
value and equal to or less than the Max value, the comparator
350 outputs a trigger at the input timing of the synchroniza-
tion packet signal S. That 1s, the timing signal generation
circuit 330 sets the pulse Hp of the synchronization signal
Hsync at the input timing of the synchronization packet signal
S.

As indicated by (b) in FIG. 4, if the count value (*3”) of the
synchronization packet signal S 1s less the Min value, the
comparator 350 outputs a trigger at the input timing of the
Min value. That 1s, the timing signal generation circuit 330
sets the pulse Hp of the synchronization signal Hsync at the
timing of the Min value.

As mdicated by (¢) in FIG. 4, 11 the count value (*19”) of
the synchronization packet signal S 1s more than the Max
value, the comparator 350 outputs a trigger at the timing of the
Max value. That 1s, the timing signal generation circuit 330
sets the pulse Hp of the synchronization signal Hsync at the
timing of the Max value without waiting for the synchroni-
zation packet signal S. In this case, the first synchronization
packet signal S after this timing 1s discarded.

In this manner, the timing signal generation circuit 330
torcibly controls the timing of the pulse Hp with reference to
the Min value or Max value of the blanking period Hblank
when the synchronization packet signal S exceeds them.
Along with the timing of the pulse Hp, the width of the front
porch Hiront of the blanking period Hblank 1s determined. In
addition, the width of the pulse Hp and the width of the back
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porch Hback are constant. Therefore, the width of the blank-
ing period Hblank 1s determined along with the timing of the

pulse Hp. In this manner, the timing signal generation circuit
330 generates the synchronization signal Hsync, with the
timing of the pulse Hp being controlled, and the data enable
signal DE, with the width of the blanking period Hblank
being controlled.

As shown 1n FIG. 3, the counter 340 starts counting based
on a control signal from the timing signal generation circuit
330. More specifically, as indicated by (a) and (b) 1n FIG. 4,
the counter 340 counts with reference to a trailing edge of the
data enable signal DE. The counter 340 outputs the count to
the comparator 350.

As shown 1n FIG. 3, the comparator 350 compares the
count from the counter 340 with the reception timing of the
synchronization packet signal S from the synchronization
packet recognition circuit 320. With this operation, the com-
parator 350 measures a count value at the reception timing of
the synchronization packet signal S. This count value indi-
cates the reception timing of the synchronization packet sig-
nal S with reference to a trailing edge of the data enable signal
DE. The comparator 350 compares the count value at the
reception timing of the synchronization packet signal S with
the Min value and Max value of the blanking period Hblank
(front porch Hiront). The comparator 350 outputs a control
signal (trigger) corresponding to the comparison result to the
timing signal generation circuit 330.

As shown 1n FIG. 3, the line butier 360 temporarily stores
the data packet signal D from the packet reception circuit 310
and outputs the packet to the video data processing circuit
370.

The video data processing circuit 370 processes the data
packet signal D from the line butler 360 as video data. The
video data processing circuit 370 outputs the video data based
on the data enable signal DE whose timing 1s controlled by the
timing signal generation circuit 330.

Operation in First Embodiment

FIG. 5 1s a flowchart showing the operation of the timing,
controller according to the first embodiment.

As shown 1 FIG. 5, first of all, in step S1, the packet
reception circuit 310 receives a packet signal.

In step S2, the timing signal generation circuit 330 recog-
nizes the timing of the data enable signal DE based on the
synchronization packet signal S.

In step S3, the counter 340 starts counting based on the
timing of the data enable signal DE. More specifically, the
counter 340 starts counting from the trailing edge timing of
the data enable signal DE.

In step S4, the comparator 350 measures the count value of
the reception timing of the synchronization packet signal S.
This count value 1s obtained by comparing the count obtained
by the counter 340 with the reception timing of the synchro-
nization packet signal S.

In step S5, the comparator 350 compares the count value at
the reception timing of the synchronization packet signal S
with the Min value and Max value of the blanking period
Hblank (ifront porch Hiront).

I1 1t 1s determined 1n step S5 that the count value 1s smaller
than the Min value, the timing signal generation circuit 330
sets the pulse Hp at the timing of the Min value 1n step S6. It
it 1s determined 1n step S5 that the count value 1s equal to or
more than the Min value and equal to or less than the Max
value, the timing signal generation circuit 330 sets the pulse
Hp at the input timing of the synchronization packet signal S
in step S7. In addition, if it 1s determined 1n step S5 that the
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count value 1s larger than the Max value, the timing signal
generation circuit 330 sets the pulse Hp at the timing of the
Max value 1n step S7.

Eftects 1in First Embodiment

According to the first embodiment described above, the
timing controller 300 controls the timing of the pulse Hp of
the synchronization signal Hsync and the width of the blank-
ing period Hblank of the data enable signal DE. This enables
the timing controller 300 to set the pulse Hp of the synchro-
nization signal Hsync within the blankmg period Hblank of
the data enable signal DE. Therefore, 1t 1s possible to generate
the synchronization signal Hsync and the data enable signal
DE which meet the constraints of the display device 400.

At this time, controlling the Min value of the blanking
period Hblank makes 1t possible to generate the synchroniza-
tion signal Hsync and the data enable signal DE which meet
the constraints of the display device 400. In addition, control-
ling also the Max value of the blanking period Hblank makes
it possible to suppress variations in the cycle (one horizontal
cycle) of the synchronization signal Hsync. This enables the
display device 400 to perform stable display.

Modification of First Embodiment

FIG. 6 1s a block diagram showing a modification of the
video processing apparatus according to the first embodi-
ment. The difference between the modification and the above
embodiment will be mainly described.

As shown i FIG. 6, the video processing apparatus
includes a display signal output device 500.

The display signal output device 500 converts output sig-
nals from the timing controller 300 into signals in various
formats, and outputs the signals to the display device 400. The
display signal output device 500 converts an input signal into
a signal 1n a format such as the DSI (Display Serial Interface),
LVDS (Low Voltage Differential Signaling), or eDP (Embed-
ded Display Port) format. This enables the video processing
apparatus to cope with various signal formats.

Second Embodiment

A video processing apparatus according to the second
embodiment will be described with reference to FIGS. 7 and
8. According to the second embodiment, a timing controller
300 includes a first line bufter 360 0 and a second line butter
360_1. The data packet signals D are alternately stored in the
first line butter 360 0 and the second line buffer 360 1 in an
arbitrary unit, and are alternately output. This can suppress
the exhaustion of reception data at the time of data transfer.
The second embodiment will be described 1n detail below.

Note that only differences between the second embodi-
ment and the first embodiment will be mainly described while
a description of parts similar to the first embodiment will be
omitted.

Arrangement of Second Embodiment

FIG. 7 1s a block diagram showing a timing controller
according to the second embodiment. FIG. 8 1s a timing chart
showing output signals from a video data output device and
regeneration signals at the timing controller according to the
second embodiment.

As shown 1n FIG. 7, the timing controller 300 1includes the
first line butter 360 0, the second line butter 360 1, and a line

butler data output circuit 380.
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The first line butter 360 0 and the second line butter 360 1
temporarily store data packet signals D from the packet recep-

tion circuit 310, and output the signals to the line buller data
output circuit 380. The line buffer data output circuit 380
alternately outputs data from the first line builer 360_0 and
the second line buifer 360_1. The data packet signals D are
alternately stored 1n the first line buifer 360_0 and the second
line buffer 360_1 in an arbitrary unit, and are alternately
output.

As shown 1n FIG. 8, the first line buffer 360 _0 and the
second line buiter 360_1 store, for example, data correspond-
ing to about one horizontal cycle and then output the data. In
addition, while data 0 stored 1n the first line buffer 360 0 1s
output, data 1 1s stored 1n the second line buffer 360_1. While
data 0 stored in the second line buifer 360_1 1s output, new
data 0 1s stored 1n the first line butter 360 0.

In this case, (A) mn FIG. 8 indicates a case in which the
count value of a synchronization packet signal S1 1s larger
than the Max value, and a pulse Hp of a synchromization
signal Hsync 1s set at the timing of the Max value without
waiting for the synchronization packet signal S1. That 1s, the
pulse Hp 1s set at a timing earlier than that of a pulse Hp' which
1s the normal timing based on the synchronization packet
signal S1. Along with this setting, the timing of the termina-
tion of a blanking period Hblank (a leading edge of a data
enable signal DE) 1s earlier than that of the termination of a
normal blanking period Hblank'.

According to the second embodiment, thereafter, data 0 1n
the first line buifer 360_0, which has already been stored, 1s
output at a leading edge timing of the blanking period Hblank.
That 1s, this can suppress the exhaustion of reception data at
the time of data transfer.

Although the two line buffers, namely the first line butfer
360 0 and the second line bufter 360 1 have been described

above, three or more line butlers may be used.

Effects 1n Second Embodiment

In the first embodiment, 1f the count value of the synchro-
nization packet signal S 1s larger than the Max value, the pulse
Hp of the synchronization signal Hsync 1s set at the timing of
the Max value without waiting for the synchronization packet
signal S ((¢)1n FI1G. 4). Along with this setting, the back porch
Hback 1s set as a constant value. That 1s, the data enable signal
DE may rise before the synchromzatlon packet signal S after
the pulse Hp and the subsequent data packet signal D are
received. This causes a problem 1n data transier (exhaustion
ol reception data) because there 1s no data which can be
received.

In contrast to this, according to the second embodiment,
the timing controller 300 includes the first line buifer 360_0
and the second line buifer 360_1. The data packet signals D
are alternately stored in the first line buffer 360_0 and the
second line buiter 360_1 and are alternately output. More
specifically, while data 0 stored 1n the first line buifer 360_0
1s output, data 1 1s stored in the second line buifer 360_1.
Subsequently, while data 1 stored in the second line buffer
360_1 1s output, new data 0 1s stored 1n the first line buffer
360 0. That 1s, data on the next line 1s stored 1n the line butter
in advance. This can suppress exhaustion of reception data at
the time of data transfer.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not mtended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
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embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the 1nventions.

What 1s claimed 1s:

1. A video processing apparatus comprising;

a video data output device which outputs a data packet
signal obtained by packetizing a data enable signal and a
synchronization packet signal obtained by packetizing a
synchronization signal;

a transmission device which transmits the data packet sig-
nal and the synchromization packet signal, the data
packet signal being delayed by a first delay amount and
the synchronization packet signal being delayed by a
second delay amount different from the first delay
amount;

a timing controller which generates the data enable signal
and the synchronization signal so as to set a pulse of the
synchronization signal within a blanking period of the
data enable signal based on the data packet signal and the
synchronization packet signal; and

a display device which displays a video based on the data
cnable signal and the synchronization signal generated
by the timing controller.

2. The apparatus of claim 1, wherein the timing controller

COmprises:

a counter which starts to count based on the data enable
signal;

a comparator which compares a count value of an input of
the synchronization packet signal obtaimned by the
counter with a count value corresponding to a Min value
and a count value corresponding to a Max value 1n the
blanking period; and

a timing signal generation circuit which generates the data
cnable signal and the synchronization signal so as to set
a pulse of the synchronization signal within a blanking
period of the data enable signal 1n accordance with a
comparison result obtained by the comparator.

3. The apparatus of claim 2, wherein the timing signal
generation circuit sets a pulse of the synchronization signal at
a reception timing of the synchronization packet signal when
the count value of an 1mput of the synchronization packet
signal 1s not less than the count value corresponding to the
Min value and not more than the count value corresponding to
the Max value,
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sets a pulse of the synchronization signal at a timing of the
count value corresponding to the Min value when the
count value of the input of the synchronization packet
signal 1s smaller than the count value corresponding to
the Min value, and

sets a pulse of the synchronization signal at a timing of the

count value corresponding to the Max value when the
count value of the input of the synchronization packet
signal 1s larger than the count value corresponding to the
Max value.

4. The apparatus of claim 3, wherein when the count value
of the mput of the synchronization packet signal 1s larger than
the count value corresponding to the Max value, the synchro-
nization packet signal 1s discarded.

5. The apparatus of claim 2, wherein the counter starts
counting with reference to a trailing edge of the data enable
signal.

6. The apparatus of claim 1, wherein the synchromization
signal comprises a horizontal synchronization signal, and the
blanking period comprises a horizontal blanking period.

7. The apparatus of claim 1, wherein the synchromization
signal comprises a vertical synchronization signal, and the
blanking period comprises a vertical blanking period.

8. The apparatus of claim 1, wherein the timing controller
turther comprises a first line buifer and a second line butifer
configured to alternately store the data packet signals from the
video data output device and alternately output the data
packet signals.

9. The apparatus of claim 8, wherein while the first line
builer outputs a first data packet signal of the data packet
signals, the second line buffer stores a second data packet
signal of the data packet signals different from the first data
packet signal.

10. The apparatus of claim 1, wherein the video data output
device comprises an application processor.

11. The apparatus of claim 1, wherein the transmission
device selects and receives a packet signal from any one of a
plurality of transmission source devices, selects any one of a
plurality of transmission destination devices, and transmits
the packet signal.

12. The apparatus of claim 1, further comprising a display
signal output device configured to convert formats of the data
enable signal and the synchronization signal from the timing
controller and output the data enable signal and the synchro-
nization signal to the display device.
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