DESCRI PTI ON VI DEO SI GNAL PROCESSI NG DEVI CE 5

TECHNI CAL FI ELD The present invention relates to a video signal process
device in an inage display device (e.g., crystal liquid display, plasna
di spl ay) on which pixels are fixed in nunber for display and, nore
specifically, to a video signal processing device 10 subjecting a video
signal inputted into the inage display device to A/D conversion with

t wo- phase processi ng. BACKGROUND ART In recent years, w th advancenent
resolution of a 15 conputer being aDESCRIRTEINnal source, a clock frequency
for an inmage display device has been beconing increasingly faster. In o
to bring the inage display device to deal with the faster clock frequen

a digital
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signal is processed is requpet STGNAP, PRDEESEENGCORVECHY to the faster
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a conventional inage display
TECHNICAL FIELD

The present invention relates to a video signal processing

‘devide in an image display device (e.g., crystal liquid display,

plasita display) on which pixels are fixed in number for display
and, more specifically, to a video signal processing device
subjecting a video signal inputted into the image display device

to A/D conversion with two-phase processing.

BACKGROUND ART

In recent years, with advancement in resolution of a
computer being an image signal source, a clock frequency for an
image display device has been becoming increasingly faster. In
order to bring the image display device to deal with the faster
¢lock frequency, a digital signal processing device where an
incoming A/D-converted video signal is processed is required to
operite according to the faster clock. This brings about problems
such as higher power consumption in the image display device, and
increase in cost, for example.

To get around such problems, a conventional image display
device lowers the clock frequency to half by carrying out

two-phase processing in an A/D converter. Thereby, the digital
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device |lowers the clock frequency to half by carrying out 25 two-phase
processing in an A/D converter. Thereby, the digital 1 si gnal processing
device provided in a stage subsequent to the A/D converter has no need to
operate in accordance with the faster clock. Herein, the processing carried
out in the A/D converter may be four-phase or six-phase, and is simlarly
effective to the 5 two-phase processing. Herein, as to the A/D converter
carrying out the two-phase processing, various types of products are

avai | abl e. Siggalepaappesingodevior pumyideOXAR0A 6stage daibseyenitadouithd by
SONY), and. an, AD9054BST nodel (nanufactured by Anal ogDevices). 10 _

FIG 17 i sMDotorkexieayhas mhoeeddd bpepatedniaccofdinse aatkertis gasteyi deo
si gnal processing device carrying out the two-phase processing in the AAD

converter. diockl.G Bérein Nethd 8e0ceboNny CUOCRSE oMt $RVEKS /D 8BnbbPter
converter 3 receiving a reference signal 9 and a video signal 24 from an
i mage si gnglaySH¥fokr-phase or six-phase, and is similarly effective to the

5 two-phase processing.

Herein, as to the A/D converter carrying out the two-phase
prd‘tﬁéssin"g. various types of products are available. For example,
those include a CXA3026AQ model {(manufactured by SONY), and an
EB?ﬁ%&BST model (manufactured by AnalogDevices)._

10 FIG. 17 is a block diagram showing the structure of the
‘conventional video signal processing device carrying out the
two-phase processing in the A/D converter. In FIG. 17, the video
signal processing device is an A/D converter 3 receiving a
reference signal 9 and a video signal 24 from an image signal source,

15 carrying out the two-phase processing, and outputting first phase
data 10 and second phase data 11. Described next below is the
aper&tion of such video signal processing device with reference
to FIGS. 17 and 18.

FIG. 18 is a dlagram in assistance of explaining the

20 operation of the A/D converter 3 in FIG. 17. In FIG. 18, a to
e denote video data included in the video signal 24 in a valid
video period. Blackened objects in the shape of a circle, diamond,
square, and triangle denote data in the pedestal level,
specifically black data, in a back porch. Moreover, tl to t10

25 each indicate a certain time. Arrows therein schematically show

e



15 carrying out the two-phase processing, and outputting first phase data
10 and second phase data 11. Described next belowis the operation of such
video signal processing device with reference to FIGS. 17 and 18. FIG 18
is a diagramin assistance of explaining the 20 operation of the A/D
converter 3 in FIG 17. In FIG 18, a to [err] denote video data included
in the video signal 24 in a valid video period. Blackened objects in the
shape of a circle, dianond, square, and triangle denote data in the
pedestal | &hel twoppbiasiecprbgebbing iimtthe i A/ duaplertercls. Moreover, t1 to
t10 25 each indicate a certain tinme. Arrows therein schematically show 2

the two-phase pr @IneBBG NG 8i,nthéerided sOGNEL 2or 18clhdes the Bckigtrat daa
signal 24 includes the back porch and the video data. The back porch is

bet ween (1 hel 16ieb_batar e)TiabadkTBokan hi bétylién UARP 13l 40! pdRbiel)®
included fromtinme 5 t5 and onward. Accordingly, the video signal 24 has
such and time t5, while the video signal data is included from time
5 t5 and onward. Accordingly, the video signal 24 has such
structure that a leading edge of a signal including the video data
follpws an end of the back porch.
Herein, with reference to a pulse of the reference signal
9 provided to the A/D converter 3, the digital data both outputted
10 from the A/D converter 3 is determined based on a phase
relationship between the digital data and the video signal 24.
Generally, the reference signal 9 is a horizontal synchronizing
signal provided from the image signal source.
First, as to the first phase data 10, with reference to the
15 pulse of the reference signal 9, the A/D converter 3 starté the
two-phase processing at time tl. As shown in FIG. 18, at time
t3, the black data denoted by the blackened circle is outputted
Erom the A/D converter 3 as the first phase data 10. At the same
time, the black data denoted by the diamond is outputted from the
20 A/D converter 3 as the second phase data 11. Thereafter,
similarly at time t5, the black data each denoted by the square
and the triangle is outputted.
Accordingly, in the video signal 24, when the number of data
in the back porch, that is from a leading edge of the pulse of

25 the reference signal 9 to immediately before head data &, is even,



structure that a | eading edge of a signal including the video data follows
an end of the back porch. Herein, with reference to a pulse of the
reference signal 9 provided to the A/D converter 3, the digital data both
outputted 10 fromthe A/D converter 3 is deternm ned based on a phase

rel ationship between the digital data and the video signal 24. Cenerally,
the reference signal 9 is a horizontal synchronizing signal provided from
the i mage signal source. First, as to the first phase data 10, with
reference ttdietheadsigha gelobutpattefcimm theikyfhkofyverher /¥ Bscehw @ifret 3
starts the two-phase processing at tine tl1. As shown in FIG 18, at tine
t3, the bl phiasgatdatdel®t e@dnbyhe hethelrahkracdrten ¢he ndmisest it 88€a i Anehe
Al D converter 3 as the first phase data 10. At the sanme tine, the black

data denot dsadyy pgorehliidpal, Thelhdd adth eMikheuPuttel ELBMELHE' A?Eas
t he second phase data 11. Thereafter, simlarly at tine t5, the black data

each denot eboerites 3048’ €nandetbRal phadd! &ats LUt putted. Accordingly, in
t he video signal 24, when the nunber” of data in the back porch, that is

froma keading eqgg Bioﬁﬂ&n%fé’irpfisz,grn}khﬁuéﬁfEéw&ﬁﬂrﬂiflst%c%ure is

I medi ately before head data a, 1s ev
applied, a display, e.g., crystal liquid display and plasma

display, onwhich pixels are fixed in number for display, may cause
one dot short when displaying the video data. Next below, such
problem is described by referring to FIGS. 19 and 20.

10 FIG. 19 is a schematic diagram in assistance of explaining
the arrangement of output data and display status on the display
for a case where the video data a shown in FIG. 18 is outputted
from the A/D converter as the first phase data. FIG. 20(a) is
a schematic diagram in assistance of explaining the arrangement

15 of output data and display status on the display for a case where
the video data a shown in FIG. 18 is outputted from the A/D
converter as the second phase data. FIG. 20(b) is a schematic
diagram in assistance of explaining the case that the data |
arrangement is the same as in FIG. 20(a), but the display status

20 is different therefrom.

In FIGS. 19 and 20, a to ¢ denote data included in a video
signal, from an image signal source, observed on an arbitrary scan
line in a valid video period. Herein, the data inside of a frame
in the shape of a square is displayed on the display, while the

25 data outside of the frame is not displayed on the display.



3 the head data a is outputted fromthe A/ D converter 3 as the first
phase data 10. On the other hand, when the nunber of data in the back porch
is odd, the head data a is outputted fromthe A/D converter 3 as the second
phase data 11. 5 The problemherein is, if such conventional
structure is applied, a display, e.g., crystal liquid display and plasma

di splay, on which pixels are fixed in nunber for display, may cause one dot
short when displaying the video data. Next bel ow, such problemis described
by referring to REGShow® m&IZ0.190 when thefidad Hatias (datahbisgliayet agr am

I n assi stance of explaining the arrangenment of output data and di spl ay

status on tthe die€pl apdfon theadispiwe st be ¥heeeidss asBymows HicTu@edald is
outputted fromthe A/D converter as the first phase data. FIG 20(a) is a

schemati ¢ diraghantire€ Phia¥erdsta ofo ouRbatReAIFEdS thie’ AP B ertr Oknaut put
data and di splay status on the display for a case where the video data a
shown in Flgegphdy suttitiedubiesh & r aispi8yé¥d Dthereon are fixed in number
5 displays every video data froma to #. On the other hand, as shown
in FIGS. 20(a) and (b), when the head data a is included in the
second phase data 11, either the video data ¢ on the right end
or the video data a on the left end is problematically not displayed
on the display. This is because the digital signal processing
10 device in the stage subsequent to the A/D converter 3 carries out
processing in a frequency half of a dot clock coming from the iﬁage
signal source, causing a video phase on the display to change only
in pairs of pixels.
As is known from the above, with the conventional video
15 signal processing device, when the head data a is included in the
second phase data 11, the video data is displayed in a state of
one dot short as shown in FIG. 20(a) or (b). Consequently, as
shown in FIG. 19, the video data a to # cannot be simultaneously
displayed.
20 Therefore, an object of the present invention is to provide
a video signal processing device being capable of, even if with
an A/D converter carrying out the two-phase processing,
displaying every pixel on a display even if a head of video data
is not in the first phase output data.

25



converter as the second phase data. FIG 20(b) is a schematic diagramin
assi stance of explaining the case that the data arrangenent is the sane as
in FIG 20(a), but the display status 20 is different therefrom In FIGS
19 and 20, a to t denote data included in a video signal, froman imge
signal source, observed on an arbitrary scan line in a valid video period.
Herein, the data inside of a frame in the shape of a square is displayed on
the display, while the 25 data outside of the frame is not displayed on
the display. 4 As shown D@iSELGSURB,ORMEHE tINVENTTIONIat a (data di spl ayed
on the left end on the display) a of the video signal is included in the

first phase dat aAlfiostpaspect fofbroheh@rasbneonnesition tHe direitay Weehe
pi xel s di spl ayed thereon are fixed in nunber 5 displays every V|deo dat a

froma to tvidee shgnal peocbastng asvibeWor @ié;ﬂ:ﬁur?&( 8h aati‘ﬁsxéﬂ@éy, oyt he
head data a is included in the second phase ta 11, either the vi eo data
t on the rigdKe1efd a video signal inputted from an image signal source, the

5 device comprising:

a clock delay circuit for receiving a reference signal, and
delaysthereferencesignalbytheoddnumbarofclocksforoutput;

a multiplexer for selecting either the reference signal or
an output signal from the clock delay circuit for output;

10 an A/D converter for converting the video signal into a
digital signal for two-phase output as first phase data and
second phase data with reference to an output signal from the
multiplexer;

a first leading edge detection circuit for detecting a

15 1leading edge of a valid video signal region in the first phase
data, and outputs a detection signal corresponding thereto;

a second leading edge detection circuit for detecting a
leading edge of a valid video signal region in the second phase
data, and outputs a detection signal corresponding thereto;

20 a first back porch detection circuit for detecting a first
back porch period starting from the output signal from the
multiplexer to the detection signal outputted from the Ffirst
leading edge detection circuit:

a second back porch detection circuit for detecting a second

25 Dback porch period starting from the output signal from the



or the video data a on the left end is problematically not displayed on the
display. This is because the digital signal processing 10 device in the
stage subsequent to the A/D converter 3 carries out processing in a _
frequency half of a dot clock conmng fromthe inmage signal source, causing
a video phase on the display to change only in pairs of pixels. As is known
fromthe above, wth the conventional video 15 signal processing device,
when the head data a is included in the second phase data 11, the video
data is di ¥dipdexeratet fhe detectiomtsiinal astmiithed ifirof Ghe2@eapndr
(b). Consequently, as shown in FIG 19, the video data a to t cannot be

si mul t aneodsiadisigs eldggedet@6tion cirdinet efaxid, an obj ect of “the present
invention is to provide a video signal processing device being capable of,

even if with an & Eompawetd Eoead oy thiehei £4© tRIXSBoPER igWand
di spl ayi ng every pixel on a display even if a head of video data is not in
the first mpRSSeGOhi®Backipdrcl¥Period, and when the first back porch period

5 is longer than the second back porch period, determining that head
data in the valid video signal region in the video signal is not
included in the first phase data, and outputting a signal for

- controlling the multiplexer to switch an output signal therefrom.
As described above, in the first aspect of the present

10 invention, even if a head of video data is not included in first
phase data under normal circumstances, a display can display every
pixel by regarding a signal being delayed by one clock phase.

According to a second aspect of the present invention, in
the first aspect of the present invention,

15 ~ the first back porch detection circuit detects the first
badkpordhperiodbyusingthenumberofclocksinthevideosignal,
and

the second back porch detection circuit detects the second
badkpordhperiodbyusingthenumberofclocksinthevideosignal.

20 As described above, in the second aspect of the present
invention, correct counting can be achieved by using the number
of dot clocks coming from an image signal source.

According to a third aspect of the present invention, in
the first aspect of the present invention, further comprising a

25 first minimum value retention circuit for inputting, into the



DI SCLOSURE OF THE I NVENTION A first aspect of the present invention is
directed to a video signal processing device for displaying, on a display,
every pixel in a video signal inputted froman inmage signal source, the 5
device conprising: a clock delay circuit for receiving a reference signal
and del ays the reference signal by the odd nunmber of clocks for output; a
mul tiplexer for selecting either the reference signal or an output signal
fromthe clock delay circuit for output; 10 an A/ D converter for
conver t i ng CoNPdrades . siagmulinimem wrldiegiafil tlsé ghiitst obackwpepbhs peadibdst as
first phase data and second phase data with reference to an output signal
from t he molitppitéedr fremfthesfirstdauk pdgehdidesaition eifreuit d9andtheet i ng
a 15 |l eading edge of a valid video signal region in the first phase data,

and out put £iasteback porehgperiea@) raspondi ng thereto; a second |eading edge
detection circuit for detecting a | eading edge of a valid video signal

region in the segogdcBRaSA1AMIEN AL ULt 1ol 181N Ford9Abutting,
correspondi ng t hereto;

5 into the comparator, a minimum value of the second back porch
perlod outputted from the second back porch detection circuit as
another second back porch period.

- As described above, in the third aspect of the present
- invention, it is possible to deal with a case where a video signal
10 £rom an image signal source is such moving image that its back
porch period does not stay the same. Therefore, a display can
assuredly display every video signal.
A fourth aspect of the present invention is directed to a
video signal processing device for displaying, on a display, every
15 "ﬁii:sl in a video signal inputted from an image signal source, the
device comprising:
a clock delay circuit for receiving a reference signal, and
delaysthereferencesignalbytheoddnumberofclocksforoutput;
a multiplexer for selecting either the reference signal or
20 an output signal from the clock delay circuit for output;
an A/D converter for converting the video signal into a
digital signal for two-phase output as first phase data and second
phase data with reference to an output signal from the
multiplexer;

25 a leading edge detection circuit for detecting, in a



20

porch period starting fromthe output signal fr : . .
detection signal outputted fromthe first |eading edge detection circuit;
second back porch detection circuit for detecting a second 25 back porch

a first back porch detection circuit for detecting a first back
fromthe nmultiplexer to the

period starting fromthe output signal fromthe 6 mul ti pl exer to the

det ecti on signal

outputted fromthe second | eadi ng edge detection circuit;
and a conparator for conparing the first back porch period and the second
back porchppedeteérmindgdwmennehe &i leadibmngkedgecof parvalli8 videbosdgnalhan

a

t he second back porch period, determning that head data in the valid video

si gnal regiregion imeilthércpsedmiadrningibthe Mingtephase datd oF Yhepbasendat a,

and outputting a signal for controlling the multiplexer to switch an out put

si gnal t hephfiserdas, dﬁacaue?misaé)a\éeecwohfﬁ xiarlséoﬁ?@%%nﬁn BRepeeSENt 10
b?Ven if a head i deo dat a |S|ﬂg i ncl ude |ést

i nventi on,
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a back porch detection circuit for detecting a back porch
period starting from the output signal from the multiplexer to
the detection signal outputted from the leading edge detection
clrcuit;

a storage part for receiving the back porch period, and
storing and outputting in a manner each corresponding to the
reference signal selected and outputted by the multiplexer and
the output signal from the clock delay circuit:; and

a comparator for outputting a control signal for
controlling the multiplexer to switch a signal selected and
outputted therefrom so that the storage part outputs a back porch
period each corresponding to the signal selected and outputted
from the multiplexer, comparing the corresponding back porch
periods outputted from the storage part with each other, and when
the back porch period corresponding to the reference signal is
equal to or shorter than the back porch period corresponding to
the output signal from the clock delay circuit, determining that
head data in the valid video signal region in the ¥ideo signal
is included in the first phase data, and outputting the control
signal again.

As described above, in the fourth aspect of the present

invention, a display can assuredly display every video signal with



phase data under nornal circunstances, a display can display every pixel
a signal being del ayed by one cl ock phase. According to a second

regar di ng
aspect of
i nventi on,

the present invention, in the first aspect of the present
15 the first back porch detection circuit detects the

by

first back porch period by using the nunber of clocks in the video signal,

and the second back porch detection circuit detects the second back porch

peri od by
descri bed

counting can be achi eved by using the nunber of dot clocks com ng from an

usi ng the nunmber of clocks in the video signal. 20 As
avchestructure sdwin@ hepkcpowth peripdessnttoredmndontpattedt

i mage ‘si gndin sounamne\ccordesponding t bor daghpathtef, tand [Beasanton NA&BAI ON
in the first aspect of the present invention, further conprising a 25

first mni

wurtputite@ theesbyonactomphtator ddirilds Bt 1RO def@rfiination

conparator, a mninmmvalue of the first back porch periods

io

15

20

25

operation.

Also, in the fourth aspect of the present inwvention, a
detection signal used therein is either first phase data or second
phase data outputted from the A/D converter. Therefore, without
using both data as the detection signal, the video signal
processing device can be reduced in area for wiring on a substrate,
for example.

According to a fifth aspect of the present invention, in
the fourth aspect of the present invention, the back porch
detection circuit detects the back porch period by using the
number of clocks in the video signal.

As described above, in the fifth aspect of the present
inveﬂtion, correct counting can be achieved by using the number
of dot clocks coming from an image signal source.

A sixth aspect of the present invention is directed to a
video signal processing device for displaying, on a display, every
pixel in a video signal inputted from an image signal source, the
device comprising:

‘a clock delay circuit for receiving a reference signal, and
deiaysthexeferencesignalbytheoddnumberofclocksforoutput;

amultiplexer for selecting either the reference signal or

an output signal from the clock delay circuit for output:;

10



outputted fromthe first back porch detection circuit as another first back
porch period, and a second m ni num val ue retention circuit for inputting, 5
into the conparator, a mninmum val ue of the second back porch period
outputted fromthe second back porch detection circuit as another second
back porch period. As described above, in the third aspect of the present

I nvention, it is possible to deal with a case where a video signal 10 from
an i mage signal source is such noving imge that its back porch period does
not stay the saman Afipr ebaverterdfep| eynweat Ars Whed i ddios pliamadyv ényoviadeo
signal. A fourth aspect of the present invention is directed to a video

signal procEsgital Seyh&E £oertvl -THad Getp@h as Firdt pas€\®I4 d5d skvall i n a
video signal 1nputted froman imge signhal source, the device conprising: a

cl ock del ayfideCUhts Ohwiitgfel Helkdranbe! ¥ENas Uil 20gnde! Wior Nene

reference signal by the odd number of clocks for output; “a multiplexer for

sel ecting ej .eference signal or 20 an output signal fromthe
cl ock delaékgﬁﬁ%ﬁ%%%?%r output; an A/ D converter for converting the video

S|gnali5nto a a leading edge detection circuit for detecting a leading

edge of a valid video signal region in the first phase data, and
dﬁtputs a detection signal corresponding thereto;
a falling edge detection circuit for detecting a falling
edge of a valid video signal region in the second phase data, and
10 outputting a detection signal corresponding thereto;
avalid video period detection circuit for detecting avalid
video period starting from the detection signal outputted from
the leading edge detection circuit to the detection signal
outputted from the falling edge detection circuit; and
15 a comparator for comparing a value half of an inputted
horizontal resolution with the valid video period, and when the
value half of the horizontal resolution is larger than the valid
video period in value, determining that head data in the valid
video signal region in the video signal is not included in the
20 first phase data, and outputting a signal for controlling the
multiplexer to switch an output signal therefrom.
As described above, in the sixth aspect of the present
invention, a display can assuredly display every video signal with
such structure that a comparator receives the number of pixels

25 detected by avalid video period detection circuit where receiving

11



digital signal for two-phase output as first phase data and second phase
data with reference to an output signal fromthe nultiplexer; 25 a
| eadi ng edge detection circuit for detecting, in a 8 pr edet er mi ned
manner, a |eading edge of a valid video signal region in either
predeterm ned the first phase data or the second phase data, and outputs a
detection signal corresponding thereto; a back porch detection circuit for
detecting a back porch 5 period starting fromthe output signal fromthe
mul tipl exera tdetdotide quilisen eddinadetdtnd teg 4r 0eadiieg! eagendetdetion
detection circuit; a storage part for receiving the back porch period, and

storing ane¢ifeuptt hh80ai faBl Iy igeS At el bASELAGHDNY, tahd he vhA veehalignce
signal selected and outputted by the multiplexer and the output signal from

the clock ¢g AvreézbAvhl: rédch @t fHRER 8h 1RAgOW RHAT MbuadeOBbhAbatbgnal

for
to the present video signal processing device, and then carries

5 out its determination operation.

According to a seventh aspect of the present invention, in
the sixth aspect of the present invention, the valid video period
detection circuit detects the valid video period by using the
number of clocks in the video signal.

10 As described above, in the seventh aspect of the present
invention, correct counting can be achieved by using the number
of dot clocks coming from an image signal source.

An eighth aspect of the present invention is directed to
a video signal processing device for displaying, on a display,

15 everypixel in a video signal inputted from an image signal source,
the device Eomprising:

a clock delay circuit for receiving a reference signal, and
delays the reference signal by the odd number of clocks for output;

a multiplexer for selecting either the reference signal or

20 an output signal from the clock delay circuit for output;

an A/D converter for converting the video signal into a
digital signal for two-phase output as first phase data and second
phase data with reference to an output signal from the
multiplexer:;

25 a leading edge detection circuit for detecting a leading

12



controlling the nultiplexer to switch a signal selected and outputted
therefromso that the storage part outputs a back porch 15 period each
corresponding to the signal selected and outputted fromthe multiplexer,
conparing the correspondi ng back porch periods outputted fromthe storage
part with each other, and when the back porch period corresponding to the
reference signal is equal to or shorter than the back porch period
corresponding to 20 the output signal fromthe clock delay circuit,

det er mi ni ngdgeact e yalidividep signeldl regionidn the rsEcarggphaseddize, andeo
signal is included in the first phase data, and outputting the control

si gnal agaoutpassdasdeitbetiehoyignal dderdspordims iriredo;t he present 25

i nvention, a display can assuredly display every video signal with 9

such structure taafFadlbagkedss Weueytiofh cirshotefoArdbiddtd @d ral1gnganner
corresponding to each state, and based on data outputted thereby, a
conpar at or ey’ b&StREtvaifd AAlRIdNA¥na8Nregion in the first phase data,

| 5 and outputs a detection signal corresponding thereto:

a valid video period detection circuit for detecting a valid
video period starting from the detection signal outputted from
the leading edge detection circuit to the detection signal
outputted from the falling edge detection circuit: and

10 a comparator for comparing a wvalue half of an inputted
horizontal resolution with the valid video period, and when the
value half of the horizontal resolution is smaller than the valid
video period in value, determining that head data in the valid
video signal region in the video signal is not included in the

15 first phase data, and outputting a signal for controlling the
multiplexer to switch an output signal therefrom.

As described above, in the eighth aspect of the present
invention, no matter what the data included in a video signal is
ON or OFF, a display can assuredly display every video signal with

20 such structure that a comparator receives the number of pixels
detected by a valid video period detection circuit where receiving
a detection pulse each detected by a leading edge detection
circuit and a falling edge detection circuit, and a value half
of horizontal resolution from an image signal source connected

25 to the present video signal processing device, and then carries

13



operation. 5 Al so, in the fourth aspect of the present invention, a
detection signal used therein is either first phase data or second phase
data outputted fromthe A/D converter. Therefore, w thout using both data
as the detection signal, the video signal processing device can be reduced
in area for wiring on a substrate, 10 for exanple. According to a fifth
aspect of the present invention, in the fourth aspect of the present
invention, the back porch detection circuit detects the back porch period
by usi ng t lsgthdiisedesproinakionnopéeatiareo signal. 15 As descri bed
above, in the fifth aspect of the present invention, correct counting can
be achi eved by ufcograhegntotemisfthiaspececss tiveipig:ddmminventasa,signal
source. A sixth aspect of the present invention is directed to a video

signal proameséightituspect Ut €hé Pravend 1Mot idnSPLRY vaadaviddd pb¥ebai N a
video signal inputted froman inmge signal source, the device conprising: a

cl ock del ayetlelctdioh E@&cafeeaat@até 5l &f ViR lroex%ﬁ 8% A¥SnbNEhe

ref erence signal by the odd number of clocks for
5 number of clocks in the video signal.

As described above, in the ninth aspect of the present
invention, correct counting can be achieved by using the number
of dot clocks coming from an image signal source.

A tenth aspect of the present invention is directed to a

10 wvideo signal processing device for displaying, on a display, every
‘pixel in a video signal inputted from an image signal source, the
device comprising:

a clock delay circuit for receiving a reference signal, and
delays the reference signal by the odd number of clocks for output;

15 a multiplexer for selecting either the reference signal or
an output signal from the clock delay circuit for output;

an A/D converter for converting the video signal into a
digital signal for two-phase output as first phase data and second
phase data with reference to an output signal from the

20 multiplexer;

a first leading edge detection circuit for detecting a
leading edge of a valid video signal region in the first phase
data, and outputs a detection signal corresponding thereto;

a second leading edge detection circuit for detecting a

25 leading edge of a valid video signal region in the second phase

14



a multiplexer for selecting either the reference signal or 25 an out put
signal fromthe clock delay circuit for output; 10 an A/ D converter for
converting the video signal into a digital signal for two-phase output as
first phase data and second phase data with reference to an output signal
fromthe nmultiplexer; 5 a |l eading edge detection circuit for
detecting a | eading edge of a valid video signal region in the first phase
data, and outputs a detection signal corresponding thereto; a falling edge
det ecti on d&iataui mndopuputst angebechion neignige cirrespandlng dhersitgnal
region in the second phase data, and 10 outputting a detection signal
correspondi ng t her €&irstafadllidgviedge getieedidnt ecitantcEbeugbtbotigdgt acti ng
a valid video period starting fromthe detection signal outputted fromthe

| eadi ng edgaldangcedgd of theivali@ vi@edqiiRfmd10Pe§i8N AN EHE BEdSHE bhaget he
falling edge detection circuit; and
data, and outputs a detection signal corresponding thereto;

5 ~ a second falling edge detection signal for detecting a
falling edge of the valid video signal region in the first phase
data, and outputs a detection signal corresponding thereto:

a first valid video period detection circuit for detecting
a first valid video period starting from the detection signal
10 outputted from the first leading edge detection circuit to the
detection signal outputted from the first falling edge detection
circuit;
a second valid video period detection circuit for detecting
a second valid video period starting from the detection signal
15 outputted from the second leading edge detection circuit to the
detection signal outputted from the second falling edge detection
clrcuit; and
a comparator for comparing the first valid vide period and
the second valid video period, and when the second valid video
20 period is longer than the first valid video period, determining
that head data in the valid video signal region in the video signal
is not included in the first phase data, and outputting a signal
for controlling the multiplexer to switch an output signal
therefrom.

25 As described above, in the tenth aspect of the present

15



15 a conparator for conparing a value half of an inputted horizontal
resolution wwth the valid video period, and when the value half of the
horizontal resolution is larger than the valid video period in value,
determining that head data in the valid video signal region in the video
signal is not included in the 20 first phase data, and outputting a signal
for controlling the nultiplexer to switch an output signal therefrom As
descri bed above, in the sixth aspect of the present invention, a display
can assur edmyeaitdoinaya i eplayicmoassuyredlyiispay bveryucidecesignal #ith
conparator receives the nunber of pixels 25 detected by a valid video

peri od det émdhostriuctuire that ea natkid/ivideo pardedecs i dstests® wachotenect ed
by a | eadi ng edge detection circuit and a falling edge detection circuit,

and a val uadrdZondalheessditabnt esol ution from an inage si gnal source
connected to the present video signal processing device, and then carries 5

out its detern naticBRaQRE’ €4 i e18¢EREH {kbd A BESEHE Pl AeGhvRhtibE,
present invention, in
5 1in the tenth aspect of the present invention,
the first valid video period detection circuit detects the
first valid video period by using the number of clocks in the video
gignal, and
the second valid video period detection circuit detects the

10 second valid video period by using the number of clocks in the

video signal

As described above, in the eleventh aspect of the present
invention, correct counting can be achieved by using the number
of dot clocks coming from an image signal source.

15 A twelfth aspect of the present invention is directed to
a video signal processing device for displaying, on a display,
every pixel in a video signal inputted from an image signal source,
the device comprising:

an A/D converter for converting the video signal into a

20 digital signal for two-phase output as first phase data and second
phase data with reference to an incoming reference signal;

a clock delay circuit for receiving the second phase data,
and delays the second phase data by the odd number of clocks for
output;

25 a first multiplexer for selecting either the first phase

16



the sixth aspect of the present invention, the valid video period detection
circuit detects the valid video period by using the nunber of clocks in the
vi deo signal. 10 As described above, in the seventh aspect of the
present invention, correct counting can be achi eved by using the nunber of
dot clocks coming froman inage signal source. An eighth aspect of the
present invention is directed to a video signal processing device for

di splaying, on a display, 15 every pixel in a video signal inputted froman
i mge si gndAtaoeF @ outputicvignalctnpmithiengloak deday dérayitifambtitpat;
receiving a reference signal, and delays the reference signal by the odd
nunber of clocksafsecend pulltiplexétifureseleébing &iatidmgheiddiind PRase
reference signal or 20 an output signal fromthe clock delay circuit for

output; andétl ognthet Eirserpkasy eddtEdheutipd®0 signal into a digital
signal for two-phase output as first phase data and second phase data with

reference to an guiedyktS18aaink’ 8AbENAePULL i C¥EFcud for detdotfRGi B9
edge detection circuit for detecting a Ieading 12
5 leading edge of a valid video signal region in the Ffirst phase
data, and outputs a detection signal corresponding thereto;

a second leading edge detection circuit for detecting a
leading edge of a valid video signal region in the second phase
data, and outputs a detection signal corresponding thereto;

1o a first back porch detection circuit for detecting a first
back porch period starting from the reference signal to the
detection signal outputted from the first leading edge detection
.Clirouit;

a second back porch detection circuit for detecting a second

15 back porch period starting from' the reference signal to the
detectionsignaloutputtedfromthesecondleadingedgedetection'
circuit; and

a comparator for comparing the first back porch period and
the second back porch period, and when the first back porch period

20 islongerthanthesecondbadkporchperiod,determiningthathead
data in the valid video signal region in the video signal is not
included in the first phase data, and outputting a signal for
controlling the first and second multiplexers to switch an output

signal each therefrom simultaneously, wherein

25 right after activation, the first multiplexer selects the

17



edge of a valid video signal region in the second phase data, and outputs a
detection signal corresponding thereto; a falling edge detection circuit
for detecting a falling edge of the valid video signal region in the first
phase data, 5 and outputs a detection signal corresponding thereto; a
valid video period detection circuit for detecting a valid video period
starting fromthe detection signal outputted fromthe | eadi ng edge
detection circuit to the detection signal outputted fromthe falling edge
det ecti on &lrs¥i phagseddia for outputorgat aher séoond ompbriplexew skelechs! f  of
an inputted horizontal resolution with the valid video period, and when the
val ue hal f tie slkeeohdr phaseallataspbntowtputs. small er than the valid video
period in value, determning that head data in the valid video signa

region in the vi deodesghibed satfe | 1@l #Hedtwal bR dépedt 'oX thleapeedahd, and
outputting a signal for controlling the multiplexer to switch an out put
signal theqehediofi 4€SEE! P6&s FHOY Gro | dod NG HI N 132RRC k18hal NEoliEEEENT
5 havinghigher resolution, and thus a display can assuredly display
every video signal.
According to a thirteenth aspect of the present invention,
in the twelfth aspect of the present invention,
the first back porch detection circuit detects the first
10 ‘baﬁkporchperiodbyusingthenumberofclocksinthevideosignal,
and
the second back porch detection circuit detects the second
‘back porch period by using the number of clocks in the video signal.
As described above, in the thirteenth aspect of the present

15 1invention, correct counting can be achieved by using the number

of dot clocks coming from an image signal source.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing the structure of a video
20 signal processing device according to a first embodiment of the
present invention.
FIGS. 2 are diagrams in assistance of explaining the
operation of the video signal processing device according to the
first embodiment of the present invention.

25 FIG. 3 is a block diagram showing the structure of a video

18



I nvention, no matter what the data included in a video signal is ON or OFF,
a display can assuredly display every video signal with 20 such structure
that a conparator receives the nunber of pixels detected by a valid video
period detection circuit where receiving a detection pulse each detected by
a |l eading edge detection circuit and a falling edge detection circuit, and
a value half of horizontal resolution froman inmage signal source connected
25 to the present video signal processing device, and then carries 13

out its detsdomiadaprovespingidesice/scoording tto a seaurid ampedimeht td® theesent
invention, in the eighth aspect of the present invention, the valid video
period det gueisentciinventidatects the valid video period by using the 5
nunber of clocks in the video signal. As described above, in the ninth

aspect of the prggest imvm!ama?ﬁahéeﬁh_ GHIF G ceA b ee 2514 BBty D¥nUsi Ng
t he nunber of dot clocks comng froman i nage signal source.
operation of the video signal processing device according to the
5 second embodiment of the present invention.

FIGS. 5 are diagrams showing the flow of data in a case where
head data in a valid video signal region is outputted from the
first phase of an A/D converter 3.

FIGS. 6 are diagrams showing the flow of data in a case where

10 the head data is outputted from the second phase of the A/D
converter 3.

FIG. 7 is a block diagram showing the structure of a video
signal processing device according to a third embodiment of the
present invention.

15 FIG. 8 1s a diagram in assistance of explaining the
operation of the video signal processing device according to the
third embodiment of the present invention.

FIGS. 9 are diagrams showing the relationship among a
detection signal generated in a valid video period detection

20 circuit 17, first phase data 10, and second phase data 11.

FIG. 10 is a block diagram showing the structure of a video
signal processing device according to a fourth embodiment of the
present invention.

FIGS. 11 are diagrams in assistance of explaining the

25 operation of the video signal processing device according to the
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A tenth aspect of the present invention is directed to a 10 video signal
processing device for displaying, on a display, every pixel in a video
signal inputted froman inage signal source, the device conprising: a clock
delay circuit for receiving a reference signal, and delays the reference
signal by the odd nunber of clocks for output; 15 a multiplexer for
sel ecting either the reference signal or an output signal fromthe clock
delay circuit for output; an A/ D converter for converting the video signal
into a di gifowirtdi gmhpdimentwofphbecprestentt Ixsventrizin.phase data and second
phase data with reference to an output signal fromthe 20 multiplexer; a
first |eading ed§¥Gdel2disi arblockcdiagtan sieivitiy the &terdivie 68¢evabed
valid video signal region in the first phase data, and outputs a detection

si gnal cor rsdgmandppgceSeivg WevilcecaeBdrigndi f@ £ edetHedmsdd et biUithel OF
detecting a 25 |l eading edge of a valid video signal region in the second
phase 14 present invention.

5 FIGS. 13 are diagrams in assistance of explaining the
operation of the video signal processing device according to the
£ifth embodiment of the present invention.

FIG. 14 is a block diagram showing the structure of a video
signal processing device according to a sixth embodiment of the

10 present invention.

FIGS. 15 are diagrams in assistance of explaining the
operation of the video signal processing device according to the
sixth embodiment of the present invention.

FIG. 16.is a block diagram showing the structure of a video

15 signal processing device according to a seventh embodiment of the
present invention.

FIG. 17 is a block diagram showing the structure of a
conventional video signal processing device.

FIG. 18 is a diagram in assistance of explaining the

20 operation of an A/D converter which carries out two-phase
processing.

FIG. 19 1s a diagram in assistance of explaining the
operation of the conventional video signal processing device in
a case where a head of video data is outputted from the A/D

25 converter as the first phase data.

20



data, and outputs a detection signal corresponding thereto; a first falling
edge detection circuit for detecting a falling edge of the valid video
signal region in the second phase data, and outputs a detection signal
correspondi ng thereto; 5 a second falling edge detection signal for
detecting a falling edge of the valid video signal region in the first
phase data, and outputs a detection signal corresponding thereto; a first
valid video period detection circuit for detecting a first valid video
period starting FIG8H.t!20 detectiagramgdal akdishanpe tefl éxphaibhingi the

| eadi ng edge detection circuit to the detection signal outputted fromthe
first falliopgretdendef etiid ednvienttibhal ay 5@ Rd gnalli Fryteeingdevd cdetiact i on
circuit for detecting a second valid video period starting fromthe

detection ¥ @ade Whed! BHE! BHall’ 68 Ve s st 1L thR1t94ECe F96MEEheOR /D

circuit to the detection signal outputted fromthe Second falling edge
detecti on Gidnteriter@Bd fnEOSRASLAY FPphd K aring the first valid vide

period and the second valid video period, and when the second valid video
5
BEST MODE FOR CARRYING OUT THE INVENTION
(First Embodiment)
FIG. 1 is a block diagram showing the structure of a video
signal processing device according to a first embodiment of the
10 present invention. InFIG. 1, the present video signal processing
device includes a one-clock delay circuit 1 where receiving the
reference signal 9 and outputting a one-clock-delayed signal, a
multiplexer 2 for receiving the output signal from the one-clock
@elay circuit 1 and the reference signal 9, the A/D converter 3
15 - where receiving an output signal from the multiplexer 2 and the
video signal 24 and carrying out the two-phase processing, first
and second leading edge detection circuits 4 and 5 for detecting
a leading edge of an output signal from the A/D converter 3, first
and second back porch detection circuits 6 and 7 for receiving
20 signals from each corresponding first and second leading edge
detection circuits 4 and 5 and the output signal from the
multiplexer 2, and a comparator 8 where receiving signals each
from the first and second leading edge detection circuits 6 and
7 and outputting a control signal 12 for the multiplexer 2.

25 Described below is the operation of such structured video signal
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20 period is longer than the first valid video period, determning that
head data in the valid video signal region in the video signal is not
included in the first phase data, and outputting a signal for controlling
the nultiplexer to switch an output signal therefrom 25 As

descri bed above, in the tenth aspect of the present 15 I nvention, a

di splay can assuredly display every video signal with such structure that a
valid video period is detected but not a horizontal resolution. According
to an el evroceasgegt defricke present invention, 5 in the tenth aspect of
the present invention, the first valid video period detection circuit
detects the firsEnvEIGd Vj dete psfied@éniey B3ghE1t Beproviasd Erol @@kimaget he

vi deo signal, and the second valid video period detection circuit detects

the 10 seqaRhalakofirébdeoniectadl toy thal BrebBRt WIWES Mignd10pksckRstiig

device is applied to both the multiplexer 2 and the one-clock delay

5 ©ocircuit 1. The reference signal 9 is generally a horizontal

synchropizing signal from the image signal source, but is not
necessarily restricted thereto.

The one-clock delay circuit 1 delays the received reference

signal 9 by one clock for output to the multiplexer 2. To be

10 specific, the one-clock delay circuit 1 delays the reference

signal 9 by one dot clock, i.e., one pixel, out of those from the

image signal source.

The multiplexer 2 selects either the received reference

gignal 9 or an output signal from the one-clock delay circuit 1

15 for output. Herein, once the control signal 12 was applied from

the comparator 8, the multiplexer 2 switches from one received

signal.which.has been selected into the other for output. It is

now assumed that the multiplexer 2 has been selecting, for output,

the received reference signal 9 but not the output signal from

20 the one-clock delay circuit 1. Thereafter, once the control

signal 12 was provided from the comparator 8, the multiplexer 2,

in its switching operation, stops outputting the reference signal

9 which has been selected, and starts outputting the output signal

from the one-clock delay circuit 1. Herein, right after the

25 present video signal processing device is activated, the
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video signal As described above, in the eleventh aspect of the present
I nvention, correct counting can be achieved by using the nunber of dot
clocks comng froman inage signal source. 15 A twel fth aspect of
the present invention is directed to a video signal processing device for
di splaying, on a display, every pixel in a video signal inputted froman
i mge signal source, the device conprising: an A/D converter for converting
the video signal into a 20 digital signal for two-phase output as first
phase dat a ipdesss Hpuesunably selact sfthearefetencmsignah©nipr eitpehce
signal; a clock delay circuit for receiving the second phase data, and
del ays t he Thecontippbasignal afiym tthe oad tipdbrerof i capwlied teutthet A/B5
a first nmultiplexer for selecting either the first phase 16 data or an
out put si greminvierrgert Be cl ock delay circuit for output;
The A/D converter 3 goes through the two-phase processing
5 after receiving the video signal 24 and the output signal from
the multiplexer 2. 1In detail, with reference to the signal
outputted from the multiplexer 2, the A/D converter 3 subjects
the video signal 24 to A/D conversion, and then carries out the
two-phase conversion so as to simultaneously output the first
10 phase data 10 and the second phase data 11. These digital data
is provided to a digital data processing device (not shown)
provided in a stage subsequent to the A/D converter 3 for signal
processing, and then displayed on a display.
The digital data outputted from the A/D converter 3, that
15 1is, the first phase data 10 and the second phase data 11 is provided
to the first and second leading edge detection circuits 4 and 5,
respectively. As for the received first phase data 10 and the
second phase data 11, the first and second leading edge detection
circuits 4 and 5 each detect a leading edge of a valid video signal
20 region in the video signal 24 which has been applied to the A/D
converter 3. For such positional detection of the leading edge
of the valid video signal region, utilized is a blanking period
coming from a general image signal source being black from the

reference signal 9 to the valid video region. That is, the leading

25 edge of the valid video signal region can be easily detected by
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a second multiplexer for selecting either the second phase data or the
first phase data for output a first |eading edge detection circuit for
detecting a 5 |eading edge of a valid video signal region in the first
phase data, and outputs a detection signal corresponding thereto; a second
| eadi ng edge detection circuit for detecting a | eading edge of a valid
video signal region in the second phase data, and outputs a detection
signal corresponding thereto; 10 a first back porch detection
circuit fodefecddngng periiadkstbatingdimim pbei vefetandes sdghadnd ttidlr ¢her ence
signal to the detection signal outputted fromthe first |eading edge

det ecti on wiidewo wsigaalerdsdsback porch detection circuit for detecting a
second 15 back porch period starting fromthe reference signal to the

det ection si gnal Hewbpt! tvithrl tREHMA 88€QMh tRAN A1 £ ¢H8e6 S Rfild10Pe§ibRUI t ;
and a conparator for conparing the first back porch period and the second

he" Doh LA S ARt chehehtth DR Rk SRR A 8L 100,
signal segiyioh ddindt HEAetbBPah witnOrrectness. In such case, however,
the head data in the valid video signal region is always one or
more pixels short. Therefore, no such problem occurs that the
display where pixels displayed thereon are fixed in number cannot
display every data provided from the image signal source connected
10 to the present video signal processing device.

With the leading edge thus detected, the first and second
leading edge detection circuits 4 and 5 input the leading edge
in a form of pulse signal to tﬁe first and second back porch
detection circuits 6 and 7, respectively. The first and second

15 ©back porch detection circuits 6 and 7 then detect a back porch
period between the signal outputted from the multiplexer 2 and
the leading edge of the valid video signal region detected by the
first and second leading edge detection circuits 4 and 5,
respectively. Typically, the first and second leading edge

20 detection circuits 4 and 5 each include a counter circuit, and
count the back porch period by referring to the number of dot clocks
from the image signal source. As such, the number of dot clocks
from the image signal source helps the first and second leading
edge detection circuits 4 and 5 counting in a correct manner.

25 As described in the foregoing, when the head data in the
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included in the first phase data, and outputting a signal for controlling
the first and second nultiplexers to switch an output signal each therefrom
si mul t aneousl y, wherein 25 right after activation, the first

mul ti pl exer selects the 17 first phase data for output, and the second
mul ti pl exer selects the second phase data for output. As described above,

in the twel fth aspect of the present invention, it is possible to deal with
an i mage signal source 5 having higher resolution, and thus a display can
assuredl y dteddidayideer yignabareyjigpmalis ¢ ctiglipedestad 1évél caiid) 1as@daly of
the present invention, in the twelfth aspect of the present invention, the
first back ¢arfecbfigheaidlad ¢iaeyidigiRiieebgibhceddn detbtelapy 1Y ¢ rider i od

by using the nunmber of clocks in the video signal, and the second back
porch det eGrigPBe&bh& Uidadd8lgecd e HRee88E8AEircuits 4 and 5 does not always
coincide with the actuai leading edge of the valid video signal
5 'region. The back porchperiod is thus defined as a period starting
‘from a leading edge of a signal outputted from the multiplexer
2 to a head position of data in a valid video signal region
excepting data in the black level.
The back porch periods detected by the first and second back

10 porch detection circuits 6 and 7 are both provided to the
comparator 8. The comparator 8 then outputs the control signal
12 based on a result obtained through determination logic, which
will be later described. In response to the control signal 12,
the multiplexer 2 switches, for output, between the output signal

15 from the one-clock delay circuit 1 and the reference signal 9.
If the comparator 8 decided not to output the control signal 12
in accordance with the result obtained through the determination
logic which will be later described, the multiplexer 2 surely does
not go through its switching operation.

20 Next, it is described the determination operation of the
comparator 8 in detail by referring to FIGS. 2. FIGS. 2 are time
charts showing the relationship between the reference signal 9
and the output signals from the first and second leading edge
detection circuits 4 and 5. Specifically, FIG. 2{a) shows a case

25 where the head data (data on the left end on the display) in the
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back porch period by using the nunber of clocks in the video signal. As
described above, in the thirteenth aspect of the present 15 invention,
correct counting can be achieved by using the nunber of dot clocks com ng
froman image signal source. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a
bl ock di agram show ng the structure of a video 20 signal processing device
according to a first embodi nent of the present invention. FIGS 2 are

di agranms in assistance of explaining the operation of the video signal
processi ngvadidceideoosiigmal txegivn fiisr sutpuobbdd nErdm cthe [Fd ryte phakse of

I nvention. 25 FIG 3 is a block diagram showi ng the structure of a

video 18 thei N/blcqivnss 8Y WeVie FIACCO[B) Nhdws A §868Mh& W TREAGOT
the present invention. FIGS. 4 are diagrans in assistance of explaining the
operation @athhesVésEsust i Frolf 8AESFAchd PHase BECELLIAVD RnlvRSter 3.
In the foregoing, ;t is already described that the back
5 porchperiod is a period detected starting from the pulse position
of the signal outputted from the multiplexer 2 to the head data
in the valid video signal region. It is now assumed that a back
porch number is a value obtained by counting the number of dots
(the number of clocks) in the back porch period. In FIGS, 2, the
10 back porch number for the output signal from the leading edge
detection circuit 4 is denoted by BP1, and the back porch number
for the output signal from the leading edge detection circuit 5
as BP2.
In FIG. 2(a), as described above, the head data is included
15 1in the first phase data 10. Therefore, for the output signal from
the leading edge detection circuit 4 where receiving the first
phase data 10, the back porch number BP1l always shows such
relationship with the back porch number BP2 as an equation {1)
next below.
20 BP1 = BP2 e (1)
This is because, 1f video signal data next to the head data,
i.e., the data at the start of the second phase data 11, is not
in the black level, BP1 and BP2 become equal to each other in value,
and if in the black level, BP2 never fails to be larger than BP1.

25 When the above equation (1) is satisfied, the comparator
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5 second enbodi rent of the present invention. FIGS. 5 are diagrans show ng
the flow of data in a case where head data in a valid video signal region
is outputted fromthe first phase of an A/D converter 3. FIGS. 6 are

di agrans showi ng the flow of data in a case where 10 the head data is
outputted fromthe second phase of the A/D converter 3. FIG 7 is a block
di agram showi ng the structure of a video signal processing device according
to a third enbodi nent of the present invention. 15 FIG 8 is a

di agr am i n8akmsshahoatpiitertd adpmt gl shignapdaate ehe afulitiplexee® Si Thak,
processi ng device according to the third enbodi nent of the present

i nvention. theGhuliplexdl 20ké6P cutPiititdnhhend dleFerenthi HigHRN® #i€ROGEL I ON
signal generated in a valid video period detection 20 <circuit 17, first

phase dataji@, sﬁﬂﬁ’cﬁf@@ Whead3dndat Gndd rddePvelOthé refiiicdlisagham & ? ﬁWi ng

the structure of a video signal processing device according to a four

enbodi ment +86 AS eRAGerd BVBBELREs FdSEibrEl t3T el A A TWhdrd 2hakSEROCE Of
expl ai ni ng the
5 head data in the valid video signal region is always outputted
from the first phase data. Therefore, once retaining such state
that the head data is always outputted from the £irst phase data,
the present video signal processing circuit basically has no need
to operate thereafter.

10 In FIG. 2(b), on the other hand, the head data in the valid
video signal region is included in the second phase data 11.
Therefore, for the output signal from the leading edge detection
circuit 5 where receiving the second phase data 11, the back porch
number BP2 always shows such relationship with the back porch

15 number BPl as an equation {(2) next below.

BP1 > BP2 ... (2)

This is because, since the head data is included in the
second phase data 11, the first phase data 10 in the same phase
is surely the black data, and the back porch num'ber BP2 never fails

20 to be smaller than the back porch number BP1l.

When the above equation (2) is satisfied, the comparator
8 outputs the control signal 12 to the multiplexer 2 so as to bring
the multiplexer 2 to select the signal from the one-clock delay
circuit 1. In response to the control signal 12, the multiplexer

25 2 switches its output signal. Specifically, the multiplexer 2
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25 operation of the video signal processing device according to the 19
fourth enbodi ment of the present invention. FIG 12 is a block diagram
showi ng the structure of a video signal processing device according to a
fifth enbodi nent of the present invention. 5 FIGS. 13 are diagrans

I n assi stance of explaining the operation of the video signal

processi ng

devi ce according to the fifth enbodi nent of the present invention. FIG 14
is a block diagram showi ng the structure of a video signal processing

devi ce accsedepgst the ssligriadl eromdilebhectlobk ddlaypcdsentiti h\fiox oatpukl CS.
15 are diagrans in assistance of explaining the operation of the video

si gnal progesehaq /Mevbfitet683i NOnée tHes$ynhl AN ehatiie Ai1ddleapragent
invention. FIG 16 is a block diagram showi ng the structure of a video 15

signal proegseuie 96whsCsSLEH sl TN AZDSEYRPELLEF P U EAs Yegal@ing a

signal whose phase is delayed by one clock as a reference,

5 retaining the state that the head data in the valid video signal

region is always outputted from the first phase data.

This is

because, as described in the foregoing, if the head data in the

valid video signal region is outputted from the first phase data,

the comparator 8 does not output the control signal 12 to the

10 multiplexer 2, and accordingly the multiplexer 2 does not switch

its output signal. This is the reason why, as described above,

the present video signal processing circuit basically has no need

to operate once such state is retained that the head data is always

outputted from the first phase data.

15 Note herein that, even if the head data in the valid video

signal region is started to be outputted from the second phase

data in operation, the present video signal processing device can

retain the state that the head data in the valid video signal region

is always outputted £from the first phase data. This is

because,

20 the comparator 8 outputs the control signal 12 to the multiplexer

2 through such determination operation described in the foregoing,

and thus the multiplexer 2 switches its output signal

reference signal 9.

into the

As described in the foregoing, even if a head of video data

25 is not in the first phase output data, the video signal processing
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present invention. FIG 17 is a block diagram showi ng the structure of a
conventional video signal processing device. FIG 18 is a diagramin .
assi stance of explaining the 20 operation of an A/D converter which carries
out two-phase processing. FIG 19 is a diagramin assistance of explaining
the operation of the conventional video signal processing device in a case
where a head of video data is outputted fromthe A/D 25 converter as the
first phase data. 20 FIGS. 20 are diagramin assistance of explaining
t he oper at denige ofietbbsvambodimenty iidecapayhal o raiclsyingeviery phxalcase
where the head of video data is outputted fromthe A/D converter as the
second phase dalispRESbyVERFaFdEhCARRY ghe1 Giflo SdiphialéENE | N 4eéd By one
Enbodi nent)
clock as a reference.
Note herein that, the video signal processing device of this
5 embodiment can be in such structure that the first and second
leading edge detection circuits 4 and 5 are replaced with First
and second falling edge detection circuits, respectively. In
such structure, the first and second back porch detection circuits
6 and 7 operate to detect a period including both the back porch
10 period and the valid wvideo signal period. Even with such
alternative structure, the video signal processing device of this
embodiment can operate in a similar manner.
Further, the one-clock delay circuit 1 in the present video
signal processing device may be a three-clock delay circuit or
15 a five-clock delay circuit. That means, the one-clock delay
circuit 1 may be any type of circuit as far as the reference signal
9 is delayed by the odd number of clocks therein. Still further,
although an A/D converter described in this embodiment is the one
carrying out the two-phase processing, an A/D converter carrying
20 out four-phase processing or six-phase processing can easily
operate in a similar manner.
{Second Embodiment)
FIG. 3 is a block diagram showing the structure of a video

signal processing device according to a second embodiment of the

25 present invention. InFIG. 3, the present video signal processing
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FIG 1 is a block diagramshowi ng the structure of a video signa
processi ng device according to a first enbodi nent of the 10 present
invention. |InFIG 1, thepresentvideosignal processing device includes a
one-clock delay circuit 1 where receiving the reference signal 9 and

out putting a one-cl ock-del ayed signal, a nultiplexer 2 for receiving the
out put signal fromthe one-clock delay circuit 1 and the reference signal
9, the A/ID converter 3 15 where receiving an output signal fromthe

mul ti pl exede¥igedishalmosita dergniadal?4 nagtragtayée Ngp Gtte EAbSOVieMdeplasbed
processing, first and second | eadi ng edge detection circuits 4 and 5 for

detecting &ideadisigmadoprelceasiaygt Mekrisedio® theomitise AnBosaméeditt.er e
first and second back porch detection circuits 6 and 7 for receiving 20

signal s frqhepash eﬂaéswfﬂlngrkbé%iﬁgdaé&fﬁmé ﬁa@i exﬁf&ga @ﬁcrghen

circuits 4 and 5 and the output signal fromthe multip

conpar at or o e fea&f;lgg, g;agg d&é]f«’é;}#dﬁx?éigc{ﬁgrg LhE éx%ér %Fcﬂﬂﬂ gf&ggﬂ;%ﬁadi ng

edge detection circul outputting a con st gn I the

mul 1 pl gxeraee 29 onDRSEELRET DEL Phd S 1 NeaRRCEALI O Ofrii U2 Y5LHA S

vi deo signa
edge detection circuit 4 in FIG. 1 is replaced with a leading edge

detection circuit 40, and the first back porch detection circuit
6 with a back porch detection circuit 60, and a storage part 13
is additionally provided. These are the differences from the

10 above-described video signal processing device of the first
embodiment. Thus, in the present video signal processing device,
any constituent identical to that in the video signal processing
device of the first embodiment is under the same reference numeral,
and is not described again. Herein, a comparator 15 is different

15 from the comparator 8 in reference numeral since receiving a
signal different from the one thereto.

In FIG. 3, in an initial state, the multiplexer 2 selects
the reference signal 9 for output to the A/D converter 3 without
any change. In the same manner as described above, with reference

20 to the signal outputted from the multiplexer 2, the A/D converter
3 subjects the video signal 24 to A/D conversion and then carries
out the two-phase processing so that the video signal 24 is
outputted as the first phase data 10 and the second phase data
11. The first phase data 10 is provided to the leading edge

25 detection circuit 40. The leading edge detection circuit 40 then
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processing device. In FIG 1, the reference signal 9 provided froman i nmge
signal source connected to the present video signal processing device is
applied to both the multiplexer 2 and the one-clock delay 5 circuit 1. The
reference signal 9 is generally a horizontal synchronizing signal fromthe
| mage signal source, but is not necessarily restricted thereto. The
one-clock delay circuit 1 delays the received reference signal 9 by one
clock for output to the multiplexer 2. To be 10 specific, the one-cl ock
del ay circdettettded dpadihg eddeberng ealignaldéd bygnak regic efilthd veédeoone

pi xel , out of those fromthe inmage signal source. The nultiplexer 2 selects

ei ther thestigaalve4. r ¢f LESHTE oYt@iRledbPtHNASLESE o ii%nﬁ ovi@sa it the
one-clock delay circuit 1 15 for output. Herein, once the control signal

12 was applyaes gé¥6h aeeeeemmkeﬁlg,sot hemy'bfabnl h &?@Mﬁ%ﬂ&eﬂone

recei ved signal which has been selected into the "ot out put

now assumegot et aBady B&féﬁ i)e%i%sbé’&.?éké& llee(\atd'iﬁ% e&é’é otWr¥' k4 gna1

5 (herein, the reference signal 9) outputted from the multiplexer
2 and a leading edge of the valid video signal region outputted
from the leading edge detection circuit 40. The back porch period
thus detected is provided to the storage part 13. The storage
part 13 stores the period, and keeps outputting the period to the

10 comparator 15 at predetermined intervals.

When detecting an input only of the period, the comparator
15 outputs the control signal 12 to the multiplexer 2 so as to
bring the multiplexer 2 to change its output signal to an output
signal from the one-clock delay circuit 1. The reason for the

15 comparator 15 carrying out such operation is to have the storage
part 13 store the back porch period starting £rom the leading edge
of the reference signal 9, and then have the storage part 13 store
also the back porch period starting from the leading edge of the
output signal from the one-clock delay circuit 1.

20 In response to the control signal 12 from the comparator
15, the multiplexer 2 switches into the output signal from the
one-clock delay circuit 1 for output to the A/D converter 3. The
A/D converter 3 regards the received signal as a reference, and
subjects the video signal 24 to A/D conversion then carries out

25 the two-phase conversion. In a similar manner to the above, the
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t he received reference signal 9 but not the output signal from20 the
one-clock delay circuit 1. Thereafter, once the control signal 12 was
provi ded fromthe conparator 8, the nultiplexer 2, inits swtching

operati on,
and starts outputting the output signal fromthe one-cl

stops outputting the reference signal 9 whic i
ht d%*l

Herein, right after the 25 present video signal procel i ng REBBAGEGe

acti vat ed,
9 for out pdeadihg edgedetecieh dimmithe0rddtidqisckre Idadimpeigeds thehe

AT BBEN

£

the 22 mul ti pl exer 2 presumably sel ects the reference st

al

Al D converter 3. The A/D converter 3 goes through the two-phase processing
5 after reagid Vidéde1undeoregiiidlin2éhéRd deldes Dg@Lt24si OAREo Q18 bAek
mul tiplexer 2. In detail, with reference to the signal outputted fromthe

mul ti pl exepocht aetALP16R NYer&eLt 35@ WS the Wadko tcaﬁabe%ioaolﬁ/ B

conver si on,

and then carries out the two-phase conver5|on SO as

si mul t aneo%&hﬁl‘aﬁlﬂéﬂné@%o‘cfﬂéTabove. The back porch period thus detected

5

10

15

20

25

is provided to the storage part 13. The storage part 13 then
provides both the received back porch period and the stored back
porch period to the comparator 15. Herein, the received back
porch period may be once stored into the storage part 13.

When detecting an input of those two back porch periods,
the comparator 8 determines whether or not outputting the control
signal 12 again based on a result obtained through determination
logic, which will be later described. If the control signal 12
is inputted, the multiplexer 2 switches its output signal between
the output signal from the one-clock delay circuit 1 and the
reference signal 9.

Next, it is described the determination operation of the
comparator 8 in detail by referring to FIGS. 4 to 6. FIGS. 4 are
time charts showing the relationship between the reference signal
9 and the output signal from the storage part 13. Specifically,
FIG. 4(a) shows a case where head data (data on the left end on
the display) in the valid video signal region is outputted from
the first phase of the A/D converter 3, while FIG. 4(b) shows a
case where the head data is outputted from the second phase of
the A/D converter 3.

FIGS. 5 are time charts showing the flow of data for a case
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10 phase data 10 and the second phase data 11. These digital data is
provided to a digital data processing device (not shown) provided in a

st age subsequent to the A/D converter 3 for signal processing, and then

di spl ayed on a display. The digital data outputted fromthe A/ D converter
3, that 15 is, the first phase data 10 and the second phase data 11 is
provided to the first and second | eadi ng edge detection circuits 4 and 5,
respectively. As for the received first phase data 10 and the second phase
data 11, twhelder the redsdadadid ehdivel kilgeddetsignainreytioni is ohtpadtddeach
detect a |l eading edge of a valid video signal 20 region in the video

signal 24 ditoshthesfheanphapei 6F the APP NdverateBt erspeciicfUG), FIG.
positional detection of the |eading edge of the valid video signal region,

utilized i $(@)bkBBls™M dadlel RHe£8WHY rbFaFefcdCPEg M1 iR E A RPYhee
bei ng bl ack (f r)om the ref erencg Si gnalrg t ot hgval I'dvi deo re%lﬁ%n. hat |ﬁs, t he

;gadi N9 25p9808oflelB8rVal w LI e Deting 8k 106860 WE Al B1E 2 () LRbGSEI D PY
5 case where the reference signal 9 is delayed by one clock before
applied to the A/D converter 3.

FIGS. 6 are time charts showing the flow of data for a case

where the head data is outputted from the second phase of the A/D

converter 3. Specifically, FIG. 6(a) shows a case where the

10 reference signal 9 is applied to the A/D converter 3 without being

delayed, while FIG. 6(b) shows a case where the reference signal

9 is delayed by one clock before applied to the A/D converter 3.

Similarly to the above-described first embodiment, also in

this embodiment, the back porch number is presumed to be a value

15 obtained by counting the number of dots (the number of clocks)

in the back porch period. In FIGS. 4 to 6, in the case that the

reference signal 9 is applied to the A/D converter 3 without being

delayed, the back porch number in the output signal from the

storage part 13 is denoted by M1. 1In the case that the reference

20 signal 9 is applied to the A/D converter 3 after being delayed

by one clock, the back porch number in the output signal from the
storage part 13 is denoted by M2.

In FIG. 4(a), in the case that the reference signal 9 is

delayed by one clock before inputted to the A/D converter 3, the

25 leading edge of the output signal from the leading edge detection
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detecting a period starting fromthe reference signal 9 till the video
signal rises. Herein, when the head data in the valid video signal region
is in the pedestal level, the | eading edge of the valid video signal 5
regi oncannot bedetected with correctness. Insuchcase, however, the head data
in the valid video signal region is always one or nore pixels short.
Therefore, no such problem occurs that the display where pixels displayed
thereon are fixed in nunber cannot display every data provided fromthe

i mge si gn&irsyditcé0 comesciatien Oy one iclechras morevcahiea ssdywathpttes easeng
device. Wth the | eading edge thus detected, the first and second | eadi ng

edge det ectthart thecueferdnaadsignalp @ ishénpattdeagtedgee iaym doanerebrpyl se
signal to the first and second back porch detection circuits 6 and 7,

respect i vehsithbie beifiy @SThyerondnletRELK 2204811085 efdd S Kdd CYiet §hﬁ and
7 then detect a back porch period between the signal outputted fromthe

nul ti pl exeheddagdthher | @RIWVIG8d88gRAT LI aﬁ?gﬁ%aﬁ&@ﬁpbiim rfoecgi:i.gnglﬁa 5

detected by the first and second | eading e etectionh circuits

respectivehyackyPesd] on ?Q@af e fggdfﬁﬁ %’ﬁ%.el gflq:ih%goﬁgg&t qu.gn%e..l:[ geLLon
circuits 4 and 5 each include a counter crrcuit, an

the leading edge detection circuit 40 comes later only by one clock
in the case that the reference signal 9 is delayed only by one
clock. If the data is in the black level, the leading edge thereof
comes later by more clocks. Herein, since the output signal f£rom
10 the multiplexer 2 is delayed by one clock, the relationship
between the back porch numbers M1 and M2 can be expressed by an

equation (3) next below.

ML = M2 ee. (3)

Next below, it is described in detail why such relationship
15 as expressed by the above equation (3) is established by raferring
to FIGS. 5(a) and (b). In FIGS. 5{(a) and (b), tl to t7 each
indicate a time, and arrows therein schematically show the
two-phase processing in the A/D converter 3. Moreover, blackened
circle and square denote data in the black level in the back porch,
20 and a to d denote video data in the valid video signal region.
Herein, the video data a located immediately after the leading
edge of the video signal 24 is assumed not in the black level.
This is because, if the data is in the black level, such problem
to be solved by the present video signal processing device that

25 a display cannot display every data does not occur as described
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count the back porch period by referring to the nunber of dot clocks from
the i mage signal source. As such, the nunber of dot clocks fromthe imge
signal source helps the first and second | eadi ng edge detection circuits 4
and 5 counting in a correct manner. 25 As described in the

f oregoi ng, when the head data in the 24 valid video signal region is in
the pedestal level, the | eading edge of the valid video signal region each
detected by the first and second | eading edge detection circuits 4 and 5
does not alimythecdoreigddngi.t h t he actual | eading edge of the valid video
signal 5 region. The back porch period is thus defined as a period

starting froma lIgagTay $(ap, ofhé Idaiialg edypubfethé rautpdte signaipleeear 2
to a head position of data in a valid video signal region excepting data in

the bl ack l@xehithpieRek PaCchtPeine®da devres edidyesponker €6 ﬁfaivaaeand
back 10 porch detection circuits 6 and 7 are both provided to the

conparat or f.gnHi€ 20 R3LRLRE Htt PHe OL PUlRe (D UV Lt %na.,Jtarts the

5 two-phase processing. To be specific, once two types of data was
inputted, the A/D converter 3 keeps simultaneously outputting the
received data until completely receiving next two data.
Accordingly., the A/D converter 3 outputs the data denoted by the
blackened circle and square at time t3, and outputs the video data

10 & and b at time t5. In the video signal processing device of this
enmbodiment, only the first phase data 10 goes to the leading edge
detection circuit 40. Thus, the leading edge of the output signal
from the leading edge detection circuit 40 is found at time t5,
and it is known that the back porch number M1 between times tl

15 and t5 is 4. Note herein that, since the video data a is not in
the black level, M1l is determined regardless of the arrangement
of the video data.

In FIG. 5(b), since the reference signal 9 is delayed by
one clock, the leading edge of the output signal from the

20 multiplexer 2 is at time t2. Therefore, the A/D converter 3 starts
the two-phase processing in response to the video signal 24
inputted at time t2, outputs the data denoted by the blackened
square and the video data @ at time t4, and outputs the video data
b and c at time té6. In the video signal processing device of this

25 embodiment, only the first phase data 10 goes to the leading edge
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12 based on a result obtained through determnation |logic, which will be

| ater described. In response to the control signal 12, the multipl exer 2
swi tches, for output, between the output signal 15 fromthe one-clock
delay circuit 1 and the reference signal 9. If the conparator 8 decided not
to output the control signal 12 in accordance with the result obtained
through the determnation logic which will be |ater described, the

mul tipl exer 2 surely does not go through its switching operation. 20
Next, it i SledesdionesintdieltdéOer Mne, tie deaddhigsidy of thecoubpuitisagndli n
detail by referring to FIGS. 2. FIGS. 2 are tine charts show ng the

rel ati onshifirometheebedditng @idyec detesit86a! chrautt 4oe igUEpEhd ARafe t6QM t he
first and second | eadi ng edge detection circuits 4 and 5. Specifically,

FIG 2(a) 9ftows 8he8Senckn Whte thBebdeR bIH nLaBbe B9 BdGrdd trigad ¢8 the
di splay) in the 25 valid video signal region is outputted fromthe first
phase of tRMEALD 1G0RYeN¥e Rerlih! thdt Crnd(Pact)@¥tad 625&a 1268 1b0Enge2d
5 theretomaybe in the black level. If this is the case, the leading
edge of the output signal f::'om the leading edge detection circuit
40 will be found later than time t6. Accordingly, M2 becomes 4
or larger and never fails to be equal to or larger than M1 in value.
Therefore, the relationship such as the above equation (3) is thus
10 satisfied.
Next, in FIG. 4(b), in the case that the reference signal
9 is delayed by one clock before inputted to the A/D converter
3, the leading edge of the output signal from the leading edge
detection circuit 40 always comes before compared with the case
15 that the reference signal 9 is inputted to the A/D converter 3
without being delayed. This is because, as will be described
later, when the two-phase processing is carried out with respect
to the one-clock delayed signal, the head data of the video signal
which has been included in the second-phase data 11 is started
20 to be 'included in the first-phase data 10. Therefore, the
relationship between the back porch numbers M1 and M2 can be
expressed as an equation (4) next below.
M1l > M2 ... (4)
It is now described in detail why such relationship as the

25 above equation (4) is established by referring to FIGS. 6(a) and
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data is outputted fromthe second phase of the A/D converter 3. In the
foregoing, it is already described that the back 5 porch period is a period
detected starting fromthe pul se position of the signal outputted fromthe
mul tiplexer 2 to the head data in the valid video signal region. It is now
assunmed that a back porch nunmber is a value obtained by counting the nunmber
of dots (the number of clocks) in the back porch period. In FIGS, 2, the 10
back porch nunmber for the output signal fromthe | eadi ng edge detection
circuit 4 ildlenbnddGs BR) andd hhetbdoktpeach damiter aftdmet, end arpows
signal fromthe |eading edge detection circuit 5 as BP2. In FIG 2(a), as
descri bed #berein kehbmatiidallyishowdhededolbhabe phecédisfig Mintaedayp 10.
Therefore, for the output signal fromthe |eading edge detection circuit 4

wher e receiconvgrites 3) r Thelsckehti®cifecl4 Naqhask , RHE PrIanyEs iﬁﬁicaﬂé’ai/;s

shows such relationship with the back porch nunber BP2 as an equation (
next bel owthéldata in the blackBRévEer i tﬁgzt[zlack porch, - and g%&)%‘igd'{iﬁat
e 8ata e., th ata a

because, if video signal data next to th ead , . e £ the

start of th@eSqAMRS RIARE idaldhel LaliF laeo signal region. As already

described in the foregoing, the video data a immediately after

the leading edge of the video signal 24 is not in the black level.

In FIG. 6{a), the leading edge of the output signal from

the multiplexer 2 is at time tl1. Thus, in response to the video

10 signal 24 inputted at time tl, the A/D converter 3 starts the

two-phase processing. Thereafter, at time t3, the A/D converter

3 outputs data denoted by the blackened circle and square, at time

t5, outputs data denoted by the blackened triangle and the video

data a, and at time t7, outputs the video data » and ¢. In the

15 video signal processing device of the present invention, only the

first phase data 10 goes to the leading edge detection circuit

40. Thus, the leading edge of the output signal from the leading

edge detection circuilt 40 is found at time t7, and it is known

that the back porch number M1 between times t1 and t7 is 6. Note

20 herein that, the video data » or the video data » with the data

following thereto may be in the black level. In such case, the

leading edge of the output signal from the leading edge detection
circuit 40 will be found later than time t7.

In FIG. 6(b), since the reference signal 9 is delayed by

25 one clock, the leading edge of the output signal from the
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in the black |evel, BPl1 and BP2 becone equal to each other in value, and if
in the black level, BP2 never fails to be |arger than BPl1l. 25 When
t he above equation (1) is satisfied, the conpﬁr atorh26 8 does not out put
the control signal 12 to the nmultiplexer 2. Thus, thdQuEtsTd —2—eep
out putting thegreference signal 9 without its swtchijn %p%fgfﬁf% Bkt
received the reference signal 9, the A/D converter 3 |beconBEPI#6EBi ble {o
retain a state that the 5 head data in the valid video signal regron Ts
al ways out pulitd@lexem 2 ke &t time fi2as eThias a inThesmingetodbeevideasignglsuch
state that the head data is always outputted fromthe first phase data, the
present vi @ddoispytted miotdeei by, dilrecA/D dasvertdy 3hasanbs nged two -phasat e
thereafter. 10 In FIG 2(b), on the other hand, the head data in the
val i d vi deproicgsaiingegioatputsi datuddenbbelihbysenendiabasfcdakguite and
Therefore, for the output signal fromthe |eading edge detection circuit 5

wher e receitridgigibeatcenns t2anadsttpdds {He NA6 B3ta 2 and » at time

5 t6. Since only the first phase data 10 goes to the leading edge
detection circuit 40 in the video signal processing device of this
embodiment, the leading edge of the output signal from the leading
edge detection circuit 40 is found at time t6. It is thus known
that the back porch number M2 between times t2 and t6 is 4, and

10 rendering M2 always smaller than M1 in value. As such, such
relationship as the above equation (4) is established.
When the above equation (3) is satisfied, the comparator
8 again outputs the control signal 12 to the multiplexer 2. 1In
response thereto, the multiplexer 2 again goes through its
15 switching operation so as to output the reference signal 9. Once
the reference signal 9 was inputted, the A/D converter 3 can
retains a state that the head data in the valid video signal region
is outputted always from the first phase data. Therefore,
similarly in the first embodiment, the present video signal
20 processing circuit basically has no need to operate once such
state that the head data is outputted always from the first phase
data is retained.
When the above equation (4) is satisfied, the comparator
8 does not output the control signal 12 to the multiplexer 2 so

25 as to let the multiplexer 2 keep selecting the signal from the
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nunber BP2 al ways shows such rel ationship with the back porch 15 nunber
BP1 as an equation (2) next below. BP1 > BP2 ... (2) This is
because, since the head data is included in the second phase data 11, the
first phase data 10 in the same phase is surely the black data, and the
back porch nunber BP2 never fails 20 to be smaller than the back porch
nunber BPl. \Wen the above equation (2) is satisfied, the conparator 8
outputs the control signal 12 to the nmultiplexer 2 so as to bring the

mul ti pl exeong-thosk| @slay d reiugitall . f ’iiml he comtrdbokigiedlayi2cinputted, | n
response to the control signal 12, the multiplexer 25 2 switches its

out put si grak. muBpEsidienid keepbeselddtiiiettle sigdal £ridn ehleSohbectogral
fromthe one-clock delay circuit 1 for output to the A/D converter 3. Once

the signal gbligipdiredine: HorCoutifle¥o dNeCA)H chnpeetee! £Lt Bdcelt M &hal
converter 3 starts regarding a signal whose phase is del ayed by one cl ock
as a referenag the one-clock delay circuit 1 was selected, the A/D converter
5 3 regards a signal whose phase is delayed by one clock as a
reference, and thus, the head data in the valid video signal region
is assured to be always outputted from the first phase data. As
such, similarly to the case in the first embodiment, the present
video signal processing circuit has no need to operate once such
10 state that the head data is always outputted from the first phase
data is retained.

Note herein that, even if the head data in the valid video
signal region is started to be outputted from the second phase
data in operation, similarly to the first embodiment, the present

15 wvideo signal processing device can retain the state that the head
data in the valid video signal region is always outputted from
the first phase data.

As described in the foregoing, according to the video signal
processing device of the present invention in which a back porch

20 period outputted from the back porch detection circuit 60 is
stored in the storage part 13, and outputted to the comparator
15 for determination operation therein based on the data, a
display can assuredly display every video signal thereon.

Further, compared with the video signal processing devices

25 of the above-described first embodiment and of the later-
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5 retaining the state that the head data in the valid video signal region
Is always outputted fromthe first phase data. This is because, as
described in the foregoing, if the head data in the valid video signal
region is outputted fromthe first phase data, the conparator 8 does not
out put the control signal 12 to the 10 nultiplexer 2, and accordingly the
mul tiplexer 2 does not switch its output signal. This is the reason why, as
descri bed above, the present video signal processing circuit basically has
no need todeseribed embodimentst dihe videeisigned ptotessiagdeviceof thisl ways
outputted fromthe first phase data. 15 Note herein that, even if

t he head dembodiméle dods doti dse tdigsalcondgpbase Aastaritledutpubtedufyom t ed
fromthe second phase data in operation, the present video signal

processi NngtHEVALB cafivéLter B tde Hiditedtidn signagad ThépPefdord Neiy athel
video signal region is always outputted fromthe first phase data. This is

because, ZBreEQﬁtQﬁ%@i%ﬂaﬁg@@b@%iné*&ﬁ% r@irfh %'a%%b%‘&rh'ﬂ% can
mul tipl exer 2 through suc erm nati on operation described in the

f oregoigg, pangde H‘gédtﬂ? AR g_log_x witches its output signal into the
ref erence S|gn . As describ I n the fore90|ng, even if a head of video
dat a Herein, although the first phase data 10 1s used as the
detection signal in this embodiment, the second phase data 11 can
surely be used. Moreover, the video signal processing device of
this embodiment can be provided with a falling edge detection
10 circuit instead of the leading edge detection circuit 40. If this
is the case, the back porch detection circuit 60 operates to detect
a period including both the back porch period and the valid video
signal period. 1In such alternative structure, the video signal
processing device of this embodiment can operate in a similar
15 manner.

Still further, similarly to the case in the first .embodiment .
the one-clock delay circuit 1 may be any type of circuit as far
as the reference signal 9 is delayed by the odd number of clocks
therein. Also, the A/D converter 3 may be the one carrying out

20 four-phase processing or six-phase processing, which can easily
operate in a similar manner.
{Third Embodiment)

FIG. 7 is a block diagram showing the structure of a video

signal processing device according to a third embodiment of the

25 present invention. InFIG. 7, the present video signal processing
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25 is not in the first phase output data, the video signal processing 28
device of this enbodi nent is capable of displaying every pixel on a display
by regarding a signal whose phase is delayed by one clock as a reference.
Note herein that, the video signal processing device of this 5 embodi nent
can be in such structure that the first and second |eading edge detection
circuits 4 and 5 are replaced with first and second falling edge detection
circuits, respectively. In such structure, the first and second back porch
det ecti on devd@iet §s6aimds? bientieal dndetruttarpets othé rbovai-desbetibetdhe
back porch 10 period and the valid video signal period. Even with such
al ternati veristeoustigna]l pihecessian degtiek ¢f RS SeggndeanbedDheddiinh FIG.
enbodi ment can operate in a simlar manner. Further, the one-clock del ay

circuit 1 in tiReppeesait Wik Fighah Precessing deviss irg_ahol%ellﬁovided
three-clock delay circuit or 15 a five-clock delay circuit. hat neans,
the one-cl e@tniehayback porch detection circuit 60 and the storage part 13
5 in FIG. 3, but is newly provided with a falling edge detection
circuit 16 and a valid video signal period detection circuit 17.
These are the differences from the above-described video signal
processing device of the second embodiment. Thus, in the present
video signal processing device, any constituent identical to that
10 in the video signal processing device of the second embodiment
is under the same reference numeral, and is not described again.
Herein, a comparator 18 is different from the comparator 15 in
reference numeral since receiving a signal different from the one
thereto. Described next below is the operation of such structured
15 present video signal processing device with reference to FIGS.
8 and 9.
First, once the first phase data 10 was inputted from the
A/D converter 3, the leading edge detection circuit 40 detects
a position where the first phase data 10 first rises with reference
20 to a pulse of an output signal from the multiplexer 2. A result
obtained by the detection is outputted in a form of pulse signal
as shown in FIG. 8.
On the other hand, in response to the second phase data 11
from the A/D converter 3, the falling edge detection circuit 16

25 detects a position where the second phase data 11 falls last with
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circuit 1 may be any type of circuit as far as the reference signal 9 is
del ayed by the odd nunber of clocks therein. Still further, although an A/ID
converter described in this enbodinent is the one carrying out the

t wo- phase processing, an A/ D converter carrying 20 out four-phase
processi ng or six-phase processing can easily operate in a simlar manner.
(Second Enmbodinment) FIG 3 is a block diagram showi ng the structure of a
vi deo signal processing device according to a second enbodi nent of the 25
present inwvefierence tp A @l se posiddont Wfdddws gnaigrtocsignally 2oom thevi ce
Is alnost identical in structure to the above-described video signal
processi ngmdaétipterérthe Thestesubodbtaihed Heenessdstowiplented dnasuch
processing device is not provided with the second | eadi ng edge detection

circuit 5 zp¢mt be pELOSUsDG@EX] R Gdhown idetraeti@n circuit 7 in FIG 1. And
therein, the first |eading edge detection circuit 4 in FIG 1 is replaced
with a |leading eggg signals outputted from the leading edge detection
5 circuit 40 and the falling edge detection circuit 16 go to the
valid video signal period detection circuit 17. From those
signals, the valid video signal period detection circuit 17
generates a valid video signal detection signal therein as shown
in FIG. 8. Moreover, the valid video signal perlod detection
10 circuit 17 includes a counter circuit, and counts the above valid
video period detection signal for pulse width on the basis of the
number of dot clocks from the image signal source, and detects
the number of pixels included in the valid video signal processing
period. As such, the number of dot clocks from the image signal
15 source helps the valid video period detection circuit 17 counting
in a correct manner. Note herein that, by the two-phase
processing carried out in the A/D converter 3, the number of pixels
is reduced to half of that in the valid video period for the actual
video signal 24.
20 The comparator 18 receives the number of pixels included
in the valid video signal period detected by the valid video period
detection circuit 17. The comparator 18 also receives, from a
value output part which is not shown, a value half of the horizontal
resolution in the image signal source connected to the present

25 video signal processing device. Here, the horizontal resolution
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detection circuit 40, and the first back porch detection circuit 6 with a
back porch detection circuit 60, and a storage part 13 is additionally
provi ded. These are the differences fromthe 10 above-described video

si gnal processing device of the first enmbodi nent. Thus—+a—thep 1t
vi deo signal processing device, any constituent idenﬁHi‘éﬁ?Ef—% “fpﬁa%mn t he

vi deo signal processing device of the first enbodi fent i BERLAGER t he kane
reference nuneral, and is not described again. Hererm,—a conparator 15 is
different 18 theonimage cmhgmadt oso8rden ceherbmnceaniib¥r lalsidededecEramng a
signal different fromthe one thereto. In FIG 3, in an initial state, the
mul ti pl exefré@gesehetés diha hetizentel Syhechrohizangosigndl tamd hevérfical
converter 3 without any change. In the same manner as descri bed above, wth

reference g9nchPohieify IEdnOUudiigued tbr ekt Nfadel didgiX SouZcet. NeBARSE
converter 3 subjects the video signal 24 to A/ D conversion and then carries

out the twgnpBase sk dbtalted0 b&hastuﬂd-j*é%t\ih@e%aﬁlﬂ Nlceddrdds witldd i da as
the first phase data 10 and the Second phasé data 11. The first phase data

10 is g OVFQSHeEQﬂfﬁe& %@ieﬁg%ﬁggﬁoﬁiogcﬁ,e%é UbriplarEitolr 18 oultPatscasl N9

edge detection circult

control signal 12 to themultiplexer 2. Inresponse to the control
signal 12, the multiplexer 2 switches its output signal between
the output signal from the one-clock delay circuit 1 and the
reference signal 9. Herein, if the comparator/g decided not to
10 output the control signal 12 according to the result obtained by
the determination logic which will be later described, the
multiplexer 2 surely does not go through its switching operation.
Next, it is described in detail the determination operation
of the comparator ,; by referring to FIGS. 9. FIGS. 9 are time
15 charts showing the relationship among the detection signal
generated in the valid video period detection circuit 17, the
first phase data 10, and the second phase data 11. Specifically,.
FIG. 9(a) shows a case where head data (data on the left end on
the display) in the valid video signal region is outputted from
20 the first phase of the A/D converter 3, while FIG. 9{(b) shows a
case where the head data is outputted from the second phase of

the A/D converter 3.
In FIGS. 9, a to ¢ denote data included in the video signal
24 provided to the A/D converter 3. For convenience, each of a

25 to t is assumed to be ON. In this embodiment, needless to day,
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detects a | eading edge of a valid video signal region in the video signal
24. A result obtained by the detection is provided to the back porch
detection circuit 60. The back porch detection cipewit-80 detects a back
porch period between a |eading edge of the signal EHI@h&ﬁiEEi}'nﬁgg iggcy ¢f er ence
signal 9) outputted fromthe nultiplexer 2 and a | eadi 'MPS&EEB of the valid
vi deo signal region outputted fromthe |eadi ng edyedetecter-ciblldii t 40.
The back porch period thus detected is provided to the storage part 13. The
st or age patheldts dneiuded imethedidends kgreps 2d mgyubeiingthadlaek beveb. t he
10 conparator 15 at predeterm ned intervals. \Wien detecting an input only
of the period, tRhersbppes ahownlincEI@uUts d)heheadt datasidatad oh?2the laft

mul tiplexer 2 so as to bring the nultiplexer 2 to change its output signal

to an out pghdséritale disNdye sone thbork ehade6idid]l tegTbR Ic@n6Duéioa the
15 conparator 15 carrying out such operation is to have the storage part

13 store thg ﬂ?&‘fi&%rtcﬁhﬂ é'd%ﬁ:aﬁl@” I, d | ¢! 884 PPihigh S ne s&86nd

reference signal 9, and t ave the storage part 13 store
5 from the head is included in the second phase data 11 at the same

phase position as a in the first phase data. In this manner, the
A/D converter 3 subjects 20 pieces of data from data a to data
t to the two-phase processing.
The leading edge and the falling edge of the detection
10 signal generated in the valid video period detection circuit 17
coincide with the leading edge of the first phase data 10 and the
falling edge of the second phase data 11, respectively.
Accordingly, the data a to data ¢ fit in a range of a pulse width
of the detection signal generated in the valid video period
15 detection circuit 17. If this is the case, as shown in FIG. 8(a),
such relationship as an equation (5) is established between the
number of pixels detected by the valid video period detection
circuit 17 and the horizontal resolution.
Detected Number of Pixels = Horizontal Resolution/2 ... (5)
20 When the above equation (5) is satisfied, the comparator
8 does not output the control signal 12 to the multiplexer 2. The
multiplexer 2 thus outputs the reference signal 9 without going
through its switching operation. Once the reference signal 9 was
inputted, the A/D converter 3 can retain such state that the head

25 data in the valid video signal region is outputted always from
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al so the back porch period starting fromthe | eadi ng edge of the out put
signal fromthe one-clock delay circuit 1. 20 lLn respon o the
control signal 12 fromthe conparator 15, the milTHIPISHEET HASsBEENChes into
the output signal fromthe one-clock delay circyit 1 fppiagepput tp the A/D
converter 3. The A/D converter 3 regards the recei '
reference, and subjects the video signal 24 to A/D conversion then carries
out 25 the two-phase conversion. |In a simlar manner to the above, the 31
30 | eadi ngthdgixket phaisendata cuidiccdTddegdyt, ssimbldrkyitogthe gmss inhtheal i d
video signal region in the video signal 24. Al so, the back porch detection
circuit 60fdesecémbbatmértk tive qhrexantodrideca siigiallaprosassingociheusbove.
The back porch period thus detected 5 is provided to the storage part 13.

The storagpaBathlily K@€mPmBddes bpbbatBconss adudl dtadle paRENtRE hesd and
the stored back porch period to the conparator 15. Herein, the received

back data is always outputted from the first phase data is retained.

5 Next, as shown in FIG. 9(b), the head data {(data on the left
end of the display) a in the valid video signal region is included
in the second phase data 11. Thus, the data » second from the
head is included in the second phase data 11 at a position having
the one-clock-delayed phase relationship with the position of a

10 in the first phase data. As such, the A/D converter 3 subjects
20 pieces of data from data a to data £ to the two-phase processing.
Here, the leading edge and the falling edge of the detection

signal generated in the valid video period detection circuit 17
coincide with the leading edge of the first phase data 10 and the

15 falling edge of the second phase data 11, respectively.
Accordingly, the phase of the data a which is the head data in

the second phase data 11 is delayed by one clock from the leading
edge of the first phase data 10, while the phase of the data ¢
which is the last data in the first phase data 10 is delayed by

20 one clock from the falling edge of the second phase data 11. Thus,
neither data fits in the range of the pulse width of the detection
signal generated in the valid video period detection circuit 17.

If so, as shown in FIG. 8(a), the number of pixels detected by

the valid video period detection circuit 17 and the horizontal

25 resolution has such relationship as an equation (6) next below.

45 Sheet Has Been Replaced

T




porch period may be once stored into the storage part 13. \Wen detecting an
i nput of those two back porch periods, 15 10 the conparator 15 determ nes

whet her or not outputting the control signal 12,";:1%@ gsg cyggﬂ resul t

obt ai ned t hrough determ nation | ogic, which wl scriljed. If the
control signal 12 is inputted, the mul ti pl exer SWi t Ss—autiput si gnal
bet ween the output signal fromthe one-clock deI ay circuit 1 and the 15
reference signal 9. Next, it is described the determ nation operation of
the 15 conpar at oPetgctedd¥umberbgf reixels g (HorfiLRital Resdluflich/24 are
time charts showing the rel ati onship between the reference signal 9 and the
out put sigrial -frofbdhe storage part 13. Specifically, 20 FIG 4(a) shows a
case where head data (data on the left end on the display) in the valid
video signal regiWhehstineltapdiieedqhhenvhhes f iTsSkaphageedf e aFapyer t er
3, while F G 4(b) shows a case where the head data is outputted fromthe

second pha§oﬁfpﬁﬁ§ thelb69FMET 526nd1 125to the mult {F1exe R4 AEELS B?:'ﬂl&

showing the flow of data for a case
5 the multiplexer 2 to select a signal from the one-clock delay

circuit 1. In response to the control signal 12, the multiplexer
2 switches its output signal. To be specific, the multiplexer
2 selects a signal from the one-clock delay circuit 1 for output
to the A/D converter 3. Once the signal from the one-clock delay
10 circuit 1 was selected, the A/D converter 3 regards a one-
clock-delayed signal as a reference, retaining the state that the
head data in the valid video signal region is always outputted
from the first phase data. Therefore, similar to the case in the
first embodiment, the present video signal processing circuit
15 basically has no need to operate once the state that the head data
is always outputted from the first phase data is retained.
Note herein that, even if the head data in the valid video
signal region is started to be outputted from the second phase
data in operation, similarly to the case in the first embodiment,
20 the present video signal processing device can retain the state
that the head data in the valid video signal region is always
outputted from the first phase data.
As described in the foregoing, according to such structured
video signal processing device of the present invention that the

25 wvalid video period detection circuit 17 where receiving pulses
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32 where the head data in the valid video signal region is outputted
fromthe first phase of the A/D converter 3. Specifically, FIG 5(a) shows
a case where the reference signal 9 is applied to the A/D converter 3

wi t hout bei ng del ayed, while FIG 5(b) shows a 5 case where the reference
signal 9 is delayed by one clock before applied to the A/D converter 3.
FIGS. 6 are tinme charts showing the flow of data for a case where the head
data is outputted fromthe second phase of the A/D converter 3. _
Speci fi cal I<§3,tqm@d bybhesheading catge dateetidm cifrcudef £0 andethe Fudllidg s
applied to the A/D converter 3 w thout being delayed, while FIG 6(b) shows
a case wheresigeh@etettiemcérsiughalé detscrethyanmperone paketk hetne &aapa i ed
to the A/D converter 3. Simlarly to the above-described first enbodi nent,

al so in thiviasbpdirieal aridehdadnpaiatorugheceiven! €5 MRfbee &€ pixedlsue 15
obtai ned by counting the nunber of dots (the nunber of clocks) in the back
porch peri athd BNvELGES. hall # @f6theMéPEzSREEL Hedb1uRSon for comparison, a

5 display can assuredly display every video signal thereon.

Note herein that, although each of the video data a to #
in the valid video signal region in the video signal 24 is assumed
to be ON in this embodiment, the present video signal processing
device operates in a similar manner to the above if only the data

10 & and £ is ON. Further, the one-clock delay circuit 1 may be any
type of circuit as far as the reference signal 9 is delayed by
the odd number of clocks therein. Still further, the A/D
converter 3 may be the one carrying out four-phase processing or
six-phase processing, which can easily operate in a similar
15 manner.
(Fourth Embodiment)

FIG. 10 is a block diagram showing the structure of a video
signal processing device according to a fourth embodiment of the
present invention. In FIG. 10, the present video signal

20 processing device is almost identical in structure to the
above-described video signal processing device of the third
embodiment in FIG. 7. Thus, constituents in the present video
signal processing device are the same as those in the video signal
processing device of the third embodiment, and thus are under the

25 same reference numerals and not described again. Note that, in
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reference signal 9 is applied to the A/D converter 3 w thout being del ayed,
the back porch nunber in the output signal fromthe storage part 13 is
denoted by ML. In the case that the reference 20 signal 9 is applied to
the A/D converter 3 after being delayed by one clock, the back porch nunber
in the output signal fromthe storage part 13 is denoted by M. In FIG
4(a), in the case that the reference signal 9 is delayed by one cl ockl
before inputted to the A/D converter 3, the 25 |eading edge of the output
si gnal froflthe7l cthie dpaddgy ddgeddatectidn circuiti4o #8cedves tid @idst one
clock or nore conpared with the case that the reference signal 9 is

i nputted t phase dabachhand ehe Faliliheuedgei aetstatayeeirbaidel gideceavey | |
be described, if the head data of the video signal is acconpani ed by data

not in the the bdéednd ephhséOdattat A1, thet | eadivke gsess&it t heaayt %‘itgn%lgnal

fromthe | eadi ng edge detection ci rcuit 40 cones |ater only by one~clock in

the case thoddsingf @EPI6E, theNaddngSedsd AL PbY AU’ 40 receives
5 the second phase data 11 and the falling edge detection circuit
16 receives the first phase data 10. Described below is the reason
for such differences.
As described in the foregoing, in the video signal
processing device of the third embodiment, the valid video signal
10 in the video signal 24 provided to the A/D converter 3 needs to
be risen at bothends (i.e., the data needs tobe ON). For example,
in FIG. 9(a), with the head data & being OFF (i.e., data in the
black level), the detection signal generated in the valid video
period detection circuit 17 is less than a half of the horizontal
15 resolution in the image signal source. Thus, the comparator 18
outputs the control signal 12 so as to bring the multiplexer 2
to switch its outputs.
However, even if the output of the multiplexer 2 is switched,
the detection signal generated in the valid video period detection
20 circuit 17 remains less than a half of the horizontal resolution
in the image signal source. As a result, the comparator 18 again
outputs the control signal 12 so as to bring the multiplexer 2
to switch its output. Consequently, the comparator 18 falls into
an endless loop in operation.

25 As such, with such structured video signal processing
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clock. If the data is in the black level, the |eading edge thereof cones
later by nore clocks. Herein, since the output signal from10 the

mul tiplexer 2 is delayed by one clock, the relationship between the back
porch numbers ML and M2 can be expressed by an equation (3) next below M
[err] M .. (3) Next below, it is described in detail why such
rel ati onship 15 as expressed by the above equation (3) is established by
referring to FIGS. 5(a) and (b). In FIGS. 5(a) and (b), t1 to t7 each

i ndi cat e a Gavime afd ther dhd ridhembbdimehtreas cdéd oridwlv ddverd WkhhasSdeo
processing in the A/D converter 3. Moreover, blackened circle and square

denot e dat signalh@4bheeds|ewde contheibasklparadtrizited@td BelON hid Pothe
video data in the valid video signal region. Herein, the video data a

located | meaxdisat el waf het tduhditadnad 19d0eeSirided, defesSi $iddo 24iighal
assuned not in the black level. This is because, if the data is in“the

bl ack | evelprovsd i M&Mded REed! ¥6d Hay éc%ﬁﬂ{cﬁn%‘i’l@r Vé/ | "L tn
processi ng device that 25 a display cannot display every data does ho
occur ag degxffdthdtiedt to detect whether the comparator 18 falls into the
above-described endless loop, rendering the circuit complicated
and the cost increased.
Therefore, with the present video signal processing device
of this embodiment structured as shown in FIG. 10, such problem
10 of falling into the endless loop in the video signal processing
device of the third embodiment can be easily cleared. Next below,
the operation of the present video signal processing device is
described with reference to FIGS. 11.
FIGS. 11 are time charts showing the relationship among the
15 detection signal generated in the valid video period detection
circuit 17, the first phase data 10, and the second phase data
11. Specifically, FIG. 1ll1{(a) shows a case where the head data
(data displayed on the left end on the display) in the valid video
signal region is included in the first phase data 10 from the A/D
20 converter 3, while FIG. 11(b) shows a case where the head data
is included in the second phase data from the A/D converter 3.
In FIGS. 11, a to ¢t denote the data included in the video
signal 24 provided to the A/D converter 3. Herein, for
convenience, each of the data @ to # is assumed to be ON. 1In this

25 embodiment, the case that the video signal 24 includes data in
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in the foregoing. In FIG 5(a), the leading edge of the output signal from
the nultiplexer 2 is at time tl. Thus, in response to the vide 24
inputted at tinme t1, the A/D converter 3 starts the ;—stgagi‘laﬁﬁs BEEN
processing. To be specific, once two types of data w np, ﬁgEDthe
converter 3 keeps simultaneously outputting the receijved
conpletely receiving next two data. Accordingly, the A/D converter 3
outputs the data denoted by the bl ackened circle and square at time t3, and
out puts t héhg ddackatleved wildnbebdescribedtbatdm. t he vi deo signal
processing device of this enbodiment, only the first phase data 10 goes to
t he | eadi ng edge Fdaiséct innthercasd a0 sHBwms int REG| eRI( &P, ettge mfad @ataut put
signal fromthe |eading edge detection circuit 40 is found at tine t5, and

it is know(ddta displéped opotid 18dndiad ol el VS aY ) '33:§n ttixel%ialfd'%hio' s 4.

Note herein that, since the video data a is not in the black level, M is

det er ni ned giRgRIIdtegsoRfi s ﬂﬁcﬁﬁdé@&ﬁnﬁ% ﬂfrstt%é/ééiaatﬁai@ i eEle@ora(b)

since the reference signal 9 is del ayed
5 the data b second from the head is included in the second phase

data 11 at the same phase position as the first phase data a. As
such, the A/D converter 3 subjects 20 pieces of data from data
a to data ¢ to the two-phase processing.
The leading edge and the falling edge of the detection
10 signal generated in the valid video period detection circuit 17
coincide with the leading edge of the second phase data 11 and
the falling edge of the first phase data 10, respectively.
Accordingly, the data a to data ¢ £it in a range of the pulse width
of the detection signal generated in the valid video period
15 detection circuit 17. If this is the case, as shown in FIG. 11(a),
such relationship as an equation (7) is established between the
number of pixels detected by the valid video period detection
circuit 17 and the horizontal resolution.
Detected Number of Pixels = Horizontal Resolution/2 ... (7)
20 When the above equation (7) is satisfied, the comparator
8 outputs the control signal 12 to the multiplexer 2 so as to bring
the multiplexer 2 to select the reference signal 9. 1In response
to the control signal 12, the multiplexer 2 selects the reference
signal 9 corresponding to the control signal for output to the

25 A/D converter 3. Once receiving the reference signal 9, the A/D
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one clock, the |leading edge of the output signal fromthe 20 nultiplexer 2
is at time t2. Therefore, the A/D converter 3 starts the two-phase
processing in response to the video signal 24 inputted at time t2, outputs
the data denoted by the bl ackened square and the video data a at tine t4,
and outputs the video data b and c at tine t6. In the video signal
processing device of this 25 embodinent, only the first phase data 10 goes
to the | eading edge 35 detection circuit 40. Thus, the |eading edge of
the out put crinyeattelr Smoahereeaitin ng st diadctthenheadc@ata 4th ithd awnd aat
time t6. It is thus known that the back porch nunber M2 between tines t2

and t6 i s 4iddut sipnatiregtioatis biways dritplaitadorfom €aba Y PMLSE data.
thereto nmay be in the black level. If this is the case, the | eadi ng edge

of the out rHersifyial, bhes tdwninal REccsEsSlehatt i0d rféq'dcuhka":{)s gﬂihlw'ga}%e

found later than tine t6. Accordingly, M becones 4 or larger an er

fails to beyAgtdd £2bml Qefixtélaghyusei ?3‘3{3} Us%[t%l-li.rée.cr ¢LOtfe &l in the
rel ati onship such as the above equation S us
5 first embodiment, the present video signal processing circuit
basically has no need to operate thereafter.

Next, in the case as shown in FIG. 11(b), the head data (data
displayed on the left end on the display) a in the valid video
signal region is included in the second phase data 11.

10 Accordingly, the data b second from the head is included in the
second phase data 11 at a position 11 having the one-clock-delayed
phase relationship with the position of # in the first phase data.
As such, the A/D converter 3 subjects 20 pieces of data from data
a to data £ to the two-phase processing.

15 The leading edge and the falling edge of the detection
signal generated in the valid video period detection circuit 17
coincide with the leading edge of the second phase data 11 and
the falling edge of the first phase data 10, respectively.
Accordingly, the data & being the head data in the second phase

20 data 11 and the data # being the last data in the first prhase data
10 both fit in a range of the pulse width of the detection signal
generated in the valid video period detection circuit 17. If this
is the case, as shown in FIG. 11(b), such relationship as an
equation (8) is established between the number of pixels detected

25 Dby the valid video period detection circuit 17 and the horizontal

51



10 satisfied. Next, in FIG 4(b), in the case that the reference signal 9
i s del ayed by one clock before inputted to the A/D converter 3, the |eading
edge of the output signal fromthe |eading edge detection circuit 40 always
cones before conpared with the case 15 that the r ,f__e.r_ence,@{”gnal s
inputted to the A/D converter 3 without being del ajér(tﬂjs BHEET itgbeiddule, ~as
will be described later, when the two-phase procesding i RefACEDed ouf with
respect to the one-clock del ayed signal, the head dete—of—the"vVIdeo signal
whi ch has keselutdloamded in the second-phase data 11 is started 20 to be
included in the first-phase data 10. Therefore, the relationship between
t he back porch nietecsellNamBebPof aPikeleXxpr @sGerkcift AN RpAltAPN(4) Rrext
bel ow. ML > M2 ... (4) It is now described in detail why such

rel ationshilp as.thegp5 above equation (4) is established by referring to
FIGS. 6(a) and 36

Since such equation (8) as in the above is established, by

5 taking the above-described equation (7) into consideration, the
number of pixels detected by the valid video period detection
circuit 17 and the horizontal resolution have such relationship
therebetween as an equation (9) if the above equation (8) is
expressed by the inequality.

10 Detected Number of Pixels > Horizontal Resolution/2 ...
(9)
When the above equation (9) is satisfied, the comparator
8 outputs the control signal 12 to the multiplexer 2 so as to bring
the multiplexer 2 to select the signal from the one-clock delay
15 circuit 1. In response to the control signal 12, the multiplexer
2 switches its output signal. Once the signal from the one-clock
delay circuit was selected, the A/D converter 3 starts regarding
a signal whose phase is delayed by one clock as a reference,
retaining a state that the head data in the valid video signal
20 region is always outputted from the first phase data. Therefore,
once retaining the state that the head data is always outputted
from the first phase data, similar to the case in the first
embodiment, the present video signal processing circuit basically
has no need to operate thereafter.

25 Note herein that, even if the head data in the valid video
_— T T
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(b). In FIGS.6(a) and (b), t1 to t8 eachdenoteati me, andarrows therein
schematical |y show the two-phase processing in the A/D converter 3. The

bl ackened circle, square, and triangle indicate th k | evel
in the back porch, and a to d indicate 5 the videplli&tSHEER WAS BEBNiid vi deo
signal region. As already described in the forego ng, mmBuumgeo dajfa a

I mredi ately after the | eading edge of the video sigmalr—24—irs—rot—~mit he
black I'evel. In FIG 6(a), the |leading edge of the output signal fromthe
mul ti pl exersizmal xegloneislstahted to becoptpatted fhem vilte Geldbnds iphiagle 24

I nputted at tinme tl1, the A/D converter 3 starts the two-phase processing.
Ther eaf t er ,dedita Lnnepdritiidng Sl TANVE Hoethd caiglepith ThHAE ar € AR 1Renithe

bl ackened circle and square, at tine t5, outputs data denoted by the

bl ackened tiheapgeeeatdvidéo \§idp@a1dp¢3ca8ssfRg @év:!dé‘r%ahheﬁﬂiﬂuﬂt?e ety deo
data b and c. In the 15 video signal processing device of the pr esent

[ nvent i on. e e HoalaShaRBAsR 86D §0PRLO ddPalIG.edge dghtst i on
circuit 40. Thus, the |eading edge o e out put si gnal omt |ng

edge degectd lﬁltreﬁilfgoﬂpthg Eound ﬁa%%g‘g#?g and it is known that the

back porch etween tines is 6. Note 20 herein that,
the video data bI?xr F&Bg Vifle s%raibeém nextt i}_e dal case where an arbitrary

pixel is OFF. A state that the video signal 24 is always one pixel
short on the display is observed only when the above equation (9)
is satisfied. This is because, such pixel shortage is not
10 observed when the head or the last of the video data is in the
black level, but the video data needs to be ON at both ends in
order to satisfy the equation (9).
Thus, when an equation (10) is satisfied, the comparator
8 retains the output state from the multiplexer 2 for output to
15 the A/D converter without any change.
Detected Number of Pixels = Horizontal Resolution/2 ...
(10)
When the above-described equation (9) is satisfied, the
comparator 8 outputs the control signal 12 so as to switch the
20 output from the multiplexer 2. With such operation of the
comparator 8, the present video signal processing device can bring
the display to display a video without pixel shortage.
As described in the foregoing, according to such structured
present video signal processing device that the valid video period

25 detection circuit 17 where receiving detection pulses detected
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following thereto may be in the black level. In such case, the |eading edge
of the output signal fromthe |eading edge detection circuit 40 will be
found later than tine t7. In FIG 6(b), sincW1.gnal 91is

del ayed by 25 one clock, the |eading edge of e Bhal fromthe 37
mul tiplexer 2 is at time t2. Thus, in response toRERBAGEDdeo signal 24
inputted at tinme t2, the A/D converter 3 starts the two-phase processing,
outputs data denoted by the blackened square and triangle at time t4, and
out puts t hdWitdeo leading edgebdatecten Soin@iitSi4lc amshithet faliiingt edgese
data 10 goes to the |eading edge detection circuit 40 in the video signal
processi ng dedeictdonf eirnauidnbbali debects heheeadmbgredge mixélwe, oah@uthei gnal
fromthe | eading edge detection circuit 40 is found at time t6. It is thus
known that dompavatiorpds arecuiviesy the dwtevassd himibertcr pitkel® afid‘h vandelO
rendering M2 always snmaller than M in value. As such, such relationship
as the abowaleost tRE Hobidonte! #8kb$R€don for comparison, a display can

5 assuredly display every video signal thereon.

In this embodiment, similarly to the case in the first
embodiment, the one-clock delay circuit 1 may be any type of
circuit as far as the reference signal 9 is delayed by the odd
number of clocks therein. Also, the A/D converter 3 may be the

10 one carrying out four-phase processing or six-phase processing,
which can easily operate in a similar manner.
(Fifth Embodiment)
FIG. 12 is a block diagram showing the structure of a video
signal processing device according to a fifth embodiment of the
15 present invention. In FIG. 12, the present video signal
processing device is almost identical in structure to the
above-described video signal processing device of the third
embodiment in FIG. 7. Note that, the present video signal
processing device is provided with a first leading edge detection
20 circuit 4, a first falling edge detection circuit 160, and a first
valid video period detection circuit 20 instead of the leading
edge detection circuit 40, the falling edge detection circuit 160,
and the valid video period detection circuit 17 in FIG. 7. And
therein, a second leading edge detection circuit 5, a second

25 falling edge detection circuit 21, and a second valid video period
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When the above equation (3) is satisfied, the conparator 15 15 again
outputs the control signal 12 to the multiplexer_2. Jn respaonse thereto,
the nmultiplexer 2 again goes through its 15 swiittglg SHFOPEASLEEEN |[so as to
out put the reference signal 9. Once the referende sig LABEp@s i nputted,
the A/D converter 3 can retains a state that the valid
video signal region is outputted always fromthe first phase data.
Therefore, simlarly in the first enbodi ment, the present video signal 20
processi ng deitectiionbaircuit 2 aaren@dddddonaldpeprovidede Jhesesaxeethaat
the head data is outputted always fromthe first phase data is retained.
When t he alddfferenabsofroh) the shioverdedcribedcoifiavasdgnai gwresessingut put
the control signal 12 to the nmultiplexer 2 so 25 as to let the nultiplexer

2 keep sel geiviiee éHehsitdiald émbsdimen tREPIFAGEVENT tRelprbs3ht video signal

processing device, any constituent identical to that in the video
5 signal processing device of the third embodiment is under the same
reference numeral, and 1is not described again. Herein, a
comparator 23 is different from the comparator 15 in reference
numeral since receiving a signal different from the one thereto.
Focusing on a signal applied to the leading edge detection
10 circuits, the falling edge detection circuits, and the valid video
period detection circuits, the present video signal processing
device may be a combination, in structure, of the video signal
processing device of the above-described third embodiment in FIG.
7 and the video signal processing device of the above-described

15 fourth embodiment in FIG. 10. Details are described below.
As desc.:ribed in the foregoing, the video signal processing
devices of the third and fourth embodiments have to detect the
horizontal resolution in the image signal source. This
horizontal resolution in the image signal source can be estimated
20 by detecting, generally, the frequencies of the horizontal
synchronizing signal and the vertical synchronizing signal from
the respective image signal sources. In the recent market,
however, such estimation of the horizontal resolution in the
frequencies of the horizontal synchronizing signal and the

25 vertical synchronizing signal may not be applicable to some image
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one-clock delay circuit 1. Wth no control signal 12 inputted, the

mul tipl exer 2 keeps selecting the signal fromthe one-clock delay circuit 1
for output to the A/D converter 3. Once the signal fromthe one-clock del ay
circuit 1 was selected, the A/D converter 5 3 regards a signal whose phase
i s del ayed by one clock as a reference, and thus, ke dagr@niin the
valid video signal region is assured to be al vvays?fﬁdﬁnsﬁ t “fromithe first
phase data. As such, simlarly to the case in the fi RER j t, the
present vi debgmdlredunwescessi ng circuit has no 0 operate once such 10
state that the head data is always outputted fromthe first phase data is
retai ned. Note hersnefidret, iavemrdekr tbebbheng tisé adisplde dedl dritildemch gnal
region is started to be outputted fromthe second phase data in operation,
simlarly timdde Gigaklendngtdanl, thBe q¥vasRNt ndéds Vitdeopsi i FeHeIRASSI NY
device can retain the state that the head data in the valid video signal

region is ad¥EySt@Edss a8kd +e8bEREzE shgh RRRS Al £t sbardssCr iMiaddverd he

foregoi ng, according to the vide0o signal procCessing device of the present

|nventign f WoheR dnlgek sAGhGT Fourlel' Yy Epfe ! " Ok BRVIREK YN

detection circuit 6

differently-structured becomes larger in size, enlarging the
circuit in its entirety.
By taking these into consideration, the video signal
processing device of this embodiment can easily clear the
10 above-described problems with the structure as shown in FIG. 12.
Next below, the operation of the present video signal processing
device is described by referring to FIGS. 13.
FIGS. 13 are time charts showing the relationship among the
detection signals generated in the valid video period detection
15 circuits 17 and 22, the first phase data 10, and the second phase
data 11. Specifically, FIG. 13(a) shows a case where the head
data (data on the left end on the display) in the valid video signal
region is included in the first phase of the A/D converter 3, while
FIG. 13(b) shows a case where the head data is included in the
20 second phase of the A/D converter 3.
In FIGS. 13, a to ¢ denote data included in the video signal
24 provided to the A/D converter 3. For convenience, each of a
to ¢ is assumed to be ON.
First, as shown in FIG. ll(a), the head data (data on the

25 left end on the display) & in the valid video signal region is
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stored in the storage part 13, and outputted to the conparator 15 for
determ nation operation therein based on the data, a display can assuredly
di spl ay every video signal thereon. Further, conpared with the video signal
processi ng devices 25 of the above-described first enbodi nent and of the

| ater- 39 descri bed enbodi nents, the video signal processing device of
this enbodi nent does not use the second phase data 11 outputted fromthe
Al D converter 3 as a detection signal. Therefore, in the present video

si gnal prodassivdedidw the flrstiphaseadathsio at @hwsn Fhebdatadyodhdidn iar ea,
for exanple. Herein, although the first phase data 10 is used as the

detection stig@decond PromefHwtedd@nis intdudedons fiwsecdadapidseaiataingl y be
used. Moreover, the video signal processing device of this enbodi nent can

be provi dedypithia Sahé!ddie 8Lt U6k &F EOIh e £LFSHiphdseSHaRE. Of1d Riis
| eadi ng edge detection circuit 40. If this is the case, the back porch

detection Gidiflyt, EHeORPD UdivrdrtedCs&hlbjects 20 pieces of data from data

5 a to data £ to the two-phase processing.

The leading edge and falling edge of the detection signal
generated in the valid video period detection circuit 17 coincide
with the leading edge of the first phase data 10 and the falling
edge of the second phase data 11, respectively. This is the same

10 operation as the video signal processing device of the third
embodiment, that is, the same as the above-described case shown
in FIG. 9 (a). The leading edge and falling edge of the detection
signal generated in the valid video period detection circuilt 22
coincide with the leading edge of the second phase data 11 and

15 the falling edge of the first phase data 10, respectively. This
is the same operation as the video signal processing device of
the fourth embodiment, that is, the same as the above-described
case shown in FIG. 1ll1l(a).

Therefore, as shown in FIG. 13(a), such relationship as an

20 'equation (11) below is established between a pulse width PW1l of
the detection signal generated in the valid video period detection
circuit 17 and a pulse width PW2 of the detection signal generated
in the valid video period detection circuit 22.

PW1 = PW 2 ... (11)

25 When the above equation (11) is satisfied, the comparator
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a period including both the back porch period and the valid video signal
period. In such alternative structure, the video signal processing device
of this enbodi ment can operate in a simlar 15 mann Still further,

simlarly to the case in the first enbodinent, the CWS'SNEET%'S""%EEIW cuit
1 may be any type of circuit as far as the referenca signg ' 5 e ed by
t he odd nunber of clocks therein. Also, the A/D con one

carrying out 20 four-phase processing or six-phase processing, which can
easi |y oper&vutpnts ghercontrobmignal( IhitodtkerinoditiphekeF|2350 A8 to dbdilngek
di agram showi ng the structure of a video signal processing device according
to a third ehdomiiltdplentrthee?Sepeetetlie refepenoa.signdl 6. 7In tdespanseent
vi deo signal processing 40 device is alnost identical in structure to

t heF?téove- des €hiebesh trsie8ignanal 2 Praeansl i IEREICe ¥1ddts SRE HuFetEd nent
In

signal 9 corresponding to the control signal for output to the

5 A/D converter 3. As such, once receiving the reference signal
9, the A/D converter 3 can retain a state that the head data in
the valid video signal region is always outputted from the first
phase data. Therefore, once retaining the state that the head
data is always outputted from the first phase data, the present

10 wvideo signal processing circuit basically has no need to operate
thereafter.

Next, as shown in FIG. 13(b), the head data (data on the
left end of the display) & in the valid video signal region is
included in the second phase data 11. Thus, the data & second

15 from the head is included in the second phase data 11 at a position
having the one-clock-delayed phase relationship with the position
of #in the £first phase data. As such, the A/D converter 3 subjects
20 pieces of data fromdata a to data # to the two-phase processing.

The leading edge and falling edge of the detection signal

20 generated in the valid video period detection circuit 17 coincide
with the leading edge of the first phase data 10 and the falling
edge of the second phase data 11, respectively. This is the same
operation as the video signal processing device of the third
embodiment, that is, the same as the above-described case shown

25 1in FIG. 9 (b). The leading edge and falling edge of the detection
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3. The present video signal processing device is not provided with the back
porch detection circuit 60 and the storage part 13 5 in FIG 3, but is

newy provided with a falling edge detection circui vi deo
signal period detection circuit 17. These are the f¥$e$@#@e€hgﬁ%ggée
above-descri bed video signal processing device of {he s dEBALEBnho i

Thus, in the present video signal processing device, any constituent
identical to that 10 in the video signal processing device of the second
enmbodi ment $ignmk generatednintievaldd videe perindl detensdiotestrewkt 22 ai n.
Herein, a conparator 18 is different fromthe conparator 15 in reference
nuner aI si neeineids with Ahei deallidgf édgef fithemselbendnphaberddatta Tesmd bed
next below is the operation of such structured 15 present video signal
processi ng tisy ifad 1Minighe 86é ey the £irdt Phas® aath A0, Frespecbieely he ThHirsst
phase data 10 was inputted fromthe A/D converter 3, the |eading edge

detection cigctid sHhedobeeh®idnPRS| tNOR 1Y 8ilghalf pretefbose dRffcel G i st
rises with reference 20 to a pulse of an output signal fromthe

mul tipl gxertige f%dx%%hb@&iﬁéﬂ@d that B8, Ieh& ddn alsS t AN M &Ehd LA ey M of

pul se signal as shown in
case shown in FIG. 8(b).

Therefore, as shown in FIG. 13{(a), such relationship as an
equation (12) below is established between a pulse width PW1l of
the detection signal generated in the valid video period detection

10 circuit 17 and a pulse width PW2 of the detection signal generated
in the valid video period detection circuit 22.
PW1 < PW 2 ... {12)
When the above equation (12) is satisfied, the comparator
8 outputs the control signal 12 to the multiplexer 2 so as to let
15 the multiplexer 2 select the signal from the one-clock delay
circuit 1. In response to the control signal 12, the multiplexer
2 switches its output signal. To be specific, the multiplexer
2 selects the signal from the one-clock delay circuit 1 for output
to the multiplexer 2. Once the signal from the one-clock delay
20 circuit 1 was selected, the A/D converter 3 regards a signal whose
phase is delayed by one clock as a reference, and thus, such state
that the head data in the valid video signal region is always
outputted from the first phase data can be retained. As such,
similarly to the case in the first embodiment, the present video

25 signal processing circuit has no need to operate once such state
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On the other hand, in response to the second phase data 11 fr-omthe Al D
converter 3, the falling edge detection circuit iﬁiszg éﬁ REREER position
e
2.

where the second phase data 11 falls last with } (ence tq a pul se
position of the output signal fromthe nultipleker sult_jobt ai ned
thereby is outputted in such formof pulse signal as shown in FIG 8. The
signals outputted fromthe | eadi ng edge detection 5 circuit 40 and the
falling edge detection circuit 16 go to the valid video signal period

det ecti on cthatuithelHeaérdata Heselvays alutputitedvElon theldrsigphasedatad
detection circuit 17 generates a valid video signal detection signa
therein as sdhayetaingd.G. 8. Mreover, the valid video signal period
detection 10 <circuit 17 includes a counter circuit, and counts the above
valid video peri qibtécheskinntd®)@vehoif (s Bewddidtanin thebvsid afiddee
nunber of dot clocks fromthe i nage signal source, and detects the nunber

of pixels iggdnigleddgl dohdsvakhdtdgode® v Gidputt@a@cesbidthe second phase

5 data in operation, similarly to the case in the first embodiment,
the present video signal processing device can retain the state
that the head data in the valid video signal region is always
outputted from the first phase data.

Next, in FIG. 11{(a), described is a case where only the video

10 data a and ¢ is OFF. In such case, the head data is not included

in the first phase data 10, and the last data of the wvideo data

is not included in the second phase data 11. That is in the same

state as in FIG. 11(b). With the above equation (12) established,

the comparator 8 thus outputs the control signal 12 to the

15 multiplexer 2 so as to bring the multiplexer 2 to select the signal

from the one-clock delay circuit 1. In response to the control

signal 12, the multiplexer 2 switches its output signal. To be

specific, the multiplexer 2 selects the signal from the one-clock

delay circuit 1 for output to the A/D converter 3. Once the

20 signal from the one-clock delay circuit 1, the A/D converter 3

regards a signal whose phase is delayed by one clock as a reference,

and thus, the state that the head data in the valid video signal
region is always outputted from the first phase data.

At this time, the head data a in the video signal 24 is

25 included in the second phase data 11. This may sound that the
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period. As such, the nunber of dot clocks fromthe i mage signal 15 source
hel ps the valid video period detection circuit 17 counting in a correct
manner . Not e herein that, by the two-phase processing carried out in the
A D converter 3, the nurrber of pixels is reducedto-half—of~that in the
valid video period for the actual video signal *$4SHEES HAS BEEN The conpar at or
18 receives the nunber of pixels included in:the \REPLACBD deo gi gnal period
detected by the valid video period det ect i onteirreort—tT—THE onparator 18
al so recei végatdd GI8 dotalideaout éwepss, Wintle ithenotidebodataaz \andiet s f of
the horizontal resolution in the inmage signal source connected to the

present 25 yidan sixaadltap’ 086 E i hdeVherel Hict ddee firomi thattdgimasiolgit i on
42 in the image signal source can be easily calculated fromfrequencies

of @ hori 2ol 3lerRUESL LR dkhsd Beh pRUb1@m £ Wediriskacit eRbdpEIA

uni que to the inmage signal source. Based on a result obtained by subjecting
each recei VJe.P S\'.Ln%\rﬂ'le orC the display as it is. In FIG. 11(b), when only the

5 wvideo dataaand ¢ is OFF, the similar description is applicable.
Further, in FIG. 11(a), it is described a case where any
arbitrary pixel excepting for the video data & and ¢ is OFF. In
this case, when the video data b or s is the black data, PW1l becones
larger than PW2. Accordingly, when the following equation (13)
10 is established, the comparator 8 retains the output state of the
multiplexer 2, and outputs the same to the multiplexer 2 as it
is.
PW1 = PW2 ... {13)

Tn FIG. 11(b), when any arbitrary pixel excepting for the
15 +video data @ and £ is OFF, the above equation (12) is applicable.
As is known from the above, when the above equation (13)
is satisfied, the comparator 8 does not output the control signal
12 to the multiplexer 12 so that the state for the output signal
in the multiplexer 2 is retained. When the above equation (12)
20 is satisfied, the comparator 8 outputs the control signal 12 to
the multiplexer 2 so as to bring the multiplexer 2 to switch its
output signal. By such operation, the present video signal
processing device can always let the display display the video

without pixel shortage.

25 Herein, in this embodiment, similarly to the case in the
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5 predeterm ned determi nation |logic, the conparator 18 outputs the control
signal 12 to the nultiplexer 2. In response to the control signal 12, the
mul tipl exer 2 switches its output signal between the output signal fromthe
one-clock delay circuit 1 and the 18 reference signal 9. Herein, if the
conparator 18 decided not to 10 output the control signal 12 according to
the result obtained by the determi nation |ogic which will be later
described, the multiplexer 2 surely does not go through its sw tching
operation. Kdérst embodimest) ithed ons-dioak|delay ddirenditndtnan hepenyt type 18
of the conparator 18 by referring to FIGS. 9. FIGS. 9 are tinme 15 charts
showi ng t he ofetit¢ois Rspfanrtay theerébéeaidco®siongnad igrdelayyed by thecoddl i d
vi deo period detection circuit 17, the first phase data 10, and the second

phase data htmbePPSEichoehk! theddi®m. 9681 138 Fas11CaRe WYY Boheedtdatxmagat a
on the left end on the display) in the valid video signal region is

outputted fihpameh 6%@ bhEsyiRg2eat0leddie paldeC PPddstiing M bexEbfasd(b)
shows a case where the head data is outpufted fromthe sécond phase of the
A D CO”W§rt§Eogessing, resulting in the similar operation.

As is known from the above, according to the structure of
the video signal processing device of this embodiment, the display
can assuredly display every video signal thereon without
detecting the horizontal resolution in the image signal source.

10 (Sixth Embodiment)

FIG. 14 is a block diagram showing the structure of a video
signal processing device according to a sixth embodiment of the
present invention. In FIG. 14, the present video signal
processing device is almost identical in structure to the

15 above-described wvideo signal processing device of the first
embodiment in FIG. 1. The present video signal processing device
is not provided with the multiplexer 2 and the one-clock delay
circuit 1, but is newly provided with multiplexers 26 and 27, and
a one-clock delay circuit 25. Further, signal input/output is

20 different therein. These are the differences from the above-
described video signal processing device of the first embodiment.
Thus, in the present video signal processing device, any
constituent identical to that in the video signal processing
device of the first embodiment is under the same reference numeral,

25 and is not described again.
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In FIGS. 9, atot denote data included in the video signal 24 provided to
the A/D converter 3. For convenience, each of a 25 tot is assuned to be
ON. In this enbodi ment, needless to day, REPLACEMENT SHEET 43 the data
included in the video signal 24 may be in the black level. First, as shown
in FIG 9(a), head data (data on the left end on the display) a in the
valid video signal region is included in the first phase data 10. Thus, the
data b which is the second 5 fromthe head is included in the second phase
data 11 at the s®ie copacipon betweas thd widee bigaalphrceesking devide s
manner, the A/D converter 3 subjects 20 pieces of data fromdata a to data

t to the tvor Phas aHYRCF TR belNeireddbRoredel afod ety |ty prgent the
detection 10 signal generated in the valid video period detection circuit

1 AL 45040 AR AE ik SSzale0 A ani b et
of the one-clock delay circuit 25. Next below, the reason for
5 such characteristic is described.

In the video signal processing device of the first or the
fifth embodiment, the phase of the pulse outputted from the
multiplexer 2 is changed in response to the video signal 24 so
that the display can assuredly display every video signal thereon.

10 Herein, the one-clock delay circuit 1 provided in those video
signal processing devices delays a signal from an image signal
source only by one pixel. Accordingly, when dealing with an image
signal source whose resolution is in super high level, the
one-clock delay circuit 1 needs to be structured by very high speed

15 elements. If this is the case, problematically, the cost thereof
is increased, and the consumption electricity is also increased.

Therefore, the present video signal processing device is
so structured as shown in FIG. 14 to easily clear the above problems.
In detail, in FIG. 14, the one-clock delay circuit 25 receives

20 the second phase data 11, and then delays the data by one clock
through the two-phase processing (that is, originally two clocks
from the image signal source). Accordingly, the one-clock delay
circuit 25 can deal with the image signal source having the super
high resolution without being structured by the super fast

25 elements.
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Accordingly, the data a to datat fit in a range of a pulse wdth of the
detection signal generated in the valid video period.1l5 detection circuit

17. If this is the case, as shown in FIG 9 (a), summﬁ il an
bl

equation (5) is established between the nunber of pijxels d he
valid video period detection circuit 17 and the horizenta EDut i on

Det ect ed Nunber of Pixels = Horizontal Resolution/2 ... (5) 20 ~ Wen
t he above equation (5) is satisfied, the conparator 18 does not output the
control signal 12Neztthinntihe iptesesrt idébeshghal promesinchdevigeputhet he
reference signal 9 without going through its switching operation. Once the
reference smulaliplewer R26ppetedlves hehdVflron\phdsy dataaloneaadnasednalat e
that the head 25 data in the valid video signal region is outputted al ways

from REPLACKEiG tedaFrdd the die-d1iddK delag eidviat 7% GhedeNBideiwing kael y
to the case in the first enbodi nent, the present video signal processing

circuit second phase data 11, that is, the one-clock delayed second phase

5 data 11. The multiplexer 27 receives the first phase data 10 and
the second phase data 11. When the present video signal
processing device is activated, the multiplexer 26 selects the
first phase data 10 for output, while the multiplexer 26 selects
the second phase data 11 for output. Thereafter, in response to

10 the control signal 12 outputted from the comparator 8, the
multiplexer 26 switches itself to select the one-clock-delayed
second phase data 11 for output, while the multiplexer 26 switches
itself to select the first phase data 10 for output.

On comparison between the video signal processing device

15 of the first embodiment, the operation of such structured video
signal processing device of this embodiment is described by
referring to FIGS. 15.

FIGS. 15 are schematic diagrams showing the relationship
among the first phase data 10, the second phase data 11, an output

20 signal 28 from the multiplexer 26, and an output signal 29 from
the multiplexer 27, 1In FIGS. 15, @ to ¢ denote data included in
the video signal 24 going to the A/D converter 3. Specifically,
FIG. 15{a) shows a case where the head data {(data displayed on
the left end on the display) in the valid video signal region is

25 included in the first phase data 10 £from the A/D converter 3, while
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basically has no need to operate once such state that the head data is
aLmays outputte?b;ron1the first phase data is retained. 5 Next, as
shown in FIG 9 , the head data (data on t T 7 f . display) a
in the valid video signal region is includedW?ﬁh$ﬁ§EEto %HB% ate dgtayil.
Thus, the data b second fromthe head is incliuded il secanfl phase data
11 at a position having the one-clock-del ayed phase relationship with the
position of a 10 in the first phase data. As such, the A/D converter 3
subj ects 20FPGeckS()f stoves far casdavhere ttheldiead dagar he inelpdedein the
processing. Here, the |eading edge and the falling edge of the detection
signal genesetendiphide detd dlviftem rhei AdDdebeverberclicuit 17 coincide
with the | eading edge of the first phase data 10 and the 15 falling edge
of the second phage-sdat #n sbkbh 6&5@6 sHoWl . LnA\FCGL ISl )y, thbecqiparatdr t he
data a which is the head data in the second phase data 11 is del ayed by one

clock from ghgpleadhd£d0es Qi ldie ranhdl RBAT8eddlaedOsighal cpidceshing Of
the data t Whlsl():%l Is the last data in the first phase datgﬁﬁoe'?s del ayed by

20 one Ll O&éﬁ.{:@ E hﬁé aH -5 Herdthe sREPNIsPhaseadatpivda ihUthe

nei ther data S I'n the range of the pulse wdth of the detection signal
generated ip the yalid o deo Rer . advdet EGlaLIbf! (9Y' t1d /satisfied, the

comparator 8 does not output the control signal 12 to the

™

multiplexers. Accordingly, as described in the foregoing, the

multiplexers 26 and 27 select, without going through its switching

10 operation, the first phase data 10 and the second phase data 11

outputted £rom the A/D converter 3, respectively, for output. 1In

this manner, the present video signal processing device can retain

the state that the head data in the valid video signal region is

always outputted from the first phase data. Therefore, once

15 retaining the state that the head data is always outputted from

the first phase data, the present video signal processing circuit
basically has no need to operate thereafter.

Next, similarly in such case as shown in FIG. 15(b}), the

comparator 8 operates in the same manner as the video signal

20 processing device of the first embodiment. To be specific, as

described in the foregoing, when the above equation (2) is

satisfied, the comparator 8 outputs the control signal 12 to the

multiplexers. Accordingly, in response to the control signal 12,

the multiplexers 25 and 26 going through the above-described

25 switching operation. In detail, the multiplexer 26 switches
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If so, as shown in FIG 9(b), the nunber of pixels detected by the valid
vi deo period detection circuit 17 and the horpzental-25 _resol ution has
such rel ationship as an equation (6) next bel{oltlS AHEET HASt BEgned Number of
Pi xel s = (Horizontal Resolution/2) - 1 ... (6) v%eﬂgmggggbove-equation (6)
Is satisfied, the conparator 18 18 out puts tHhHe-tontret—st+grat—12 to the
multiplexer 2 so as to bring 5 the nultiplexer 2 to select a signal from
the one-clock delay circuit 1. In response to the control signal 12, the
mul ti pl exer iEsedft theselidct dhepohe schock .delayled speondiphadd@datal dilpfexer
selects a signal fromthe one-clock delay circuit 1 for output to the A/D
converter 3oufbae, tWeike gited niuvlaTpllege@n2e Céwikclied Atsklf dor sellect the
selected, the A/D converter 3 regards a one- clock-del ayed signal as a

reference, ger3tPHubd 88taU Lot bAitpulRte hBRGueAimardbrt hend Hrdbetitdefass gnal
region is always outputted

signal processing device can retain the state that the head data

5 in the valid video signal region is always outputted £rom the first
phase data. Therefore, once retaining the state that the head
data is always outputted from the first phase data, the present
video signal processing circuit basically has no need to operate
thereafter.

10 Note herein that, even if the head data in the valid video
signal region is started to be outputted from the second phase
data in operation, the present video signal processing device can
retain the state that the head data in the valid video signal region
is always outputted from the first phase data.

15 As is known from the above, the video signal processing
device of this embodiment can deal with an image signal source
having higher resolution, and can assuredly let the display
display every video signal thereon.

Note herein that, the video signal processing device of this

20 embodiment can be provided with f£irst and s_econd falling edge
detection circuits instead of the first and second leading edge
detection circuits 4 and 5. With such structure, the first and
second back porch detection circuits 6 and 7 operate to detect
a period including the back porch period and the valid video signal

25 period. Thus, with such structure, the video signal process:.ng
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fromthe first phase data. Therefore, simlar to the case in the first
enbodi nent, the present video signal processing circuit 15 basically has
no need to operate once the state that the head data is always outputted
fromthe first phase data is retained. Note herein that, even if the head
data in the valid video signal region is started to be outputted fromthe
second phase data in operation, simlarly to the case in the first

enbodi ment, 20 the present video signal processing device can retain the
state that dégideast datis embddtment ichnviadso spgrate degiaosimilat vegnner.
outputted fromthe first phase data. As described in the foregoing,

according to suchmgt¢nist ur eervi€Rd shkdalofr egagstpy dhe ceidbot heigmalsent
i nvention that the 25 valid video period detection circuit 17 where

receiving gb%éééssa%:%geh%ﬁ‘ég_ e tPRi L cadibBaindae def est meAiFHcetibndQimnd

the falling edge ction circuit 16 detects the nunber of pixels in the

Lo e REpbttne OF, HE, GPIRATEL ol procR N de U che pessle and
5 embodiment. Here, the video signal processing device of this
embodiment can be a modification of the video signal processing
device of the above-described second or the fifth embodiment. In
detail, the control signal 12 controlling the multiplexer 2
- provided in the video signal processing device of the above-
10 described second or the fifth embodiment can be used as a control
signal controlling the multiplexers 26 and 27 provided in the
present video signal processing device. With such structure, the
video signal processing device of this embodiment can be easily
realized by modifying the video signal processing device of the
15 second or the fifth embodiment.
Further, in this embodiment, the one-clock delay circuit
1 may be any type of circuit as far as the reference signal 9 is
delayed by the odd number of clocks therein. Still further, the
A/D converter 3 may be the one carrying out four-phase processing
20 or six-phase processing, resulting in a similar operation.
{Seventh Embodiment)
FIG. 16 is a block diagram showing the structure of a video
signal processing device according to a seventh embodiment of the
present invention. In FIG. 16, the present video signal

25 processing device is almost identical in structure to the
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5 display can assuredly display every video signal thereon. Note herein
that, although each of the video data a tot in the valid video signal
region in the video signal 24 is assuned to be ONin this enbodi nent, the
present video signal processing device operates in a simlar manner to the
above if only the data 10 a and t is ON  Further, the one-clock del ay
circuit 1 may be any type of circuit as far as the reference signal 9 is
del ayed by the odd nunber of clocks therein. Still further, the A/D

converter Zante-feddig by widdy/ i siigmal poocephtne @eviessofigthe sitrgthase
processi ng, which can easily operate in a simlar 15 manner. (Fourth

Enbodi ment )efidSaiméht $ndr 1@ 08K dhagpaasshowildeo SEgrdl pebuoessthgalertiten
signal processing device according to a fourth enbodi nent of the present

i nventi on. is 'ﬂlﬁvﬁlprro%QaeaW?iﬂi gt %he e Shifh) H1ind RumPrLLEE Shexkiiece i S
al nost identical 1rn“structure to the above-described video signal

processi ng dexice: of sohe,ddi 5d erbipdli HRIL 1k Fhflo Tai AHUienddNeEbhUHS i 1

¢ !
t he present Vi olgo Si gnal procéessi ng device are the sane as those in the

vi deo signal, br OCRSS bt ¥ £eS " 51 fifat NpESCETRORY BBV 18" Se! Rt AFfrdinder
embodiment. Thus, in the present video signal processing device,
any constituent identical to that in the video signal processing
device of the first embodiment is under the same reference numeral,
and is not described again. Next below, it is described the reason

10 why the first and second minimum value retention circuits 30 and
31 are newly provided.

The video signal processing device of the first embodiment
is so structured that the back porch periods each outputted from
the first and second back porch detection circuits 6 and 7 go to

15 the comparator 8, and accordingly let the display display every
video signal thereon. With such structure, no problem occurs if
any arbitrary line in the video signal 24 can be extracted for
operation such as a still image. However, if the video signal
24 is a moving image, the back porch period does not stay the same.

20 Thus, the phase of the line on the image 1s frequently shifted.
In this respect, the video signal processing device does not
operate in a normal manner.

Thus, the video signal processing device of this embodiment
can clear easily the above-described problem by using, as shown

25 in FIG. 16, the first minimum value retention circuit 30 for
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25 sane reference nunerals and not described again. Note that, in 47

FIG 7, the | eading edge detection circuit 40 receives the first phase data
10 and the falling edge detection circuit 16 receives the second phase data
11, but in the present video signal processing device, the |eading edge
detection circuit 40 receives 5 the second phase data 11 and the falling
edge detection circuit 16 receives the first phase data 10. Described bel ow
is the reason for such differences. As described in the foregoing, in the
vi deo si gnate@s:DERSGithe Davk gomth pbeibli detevtrtibyethe filmst/hatH naxEy
signal 10 in the video signal 24 provided to the A/D converter 3 needs to

be risen atgbpiderds ciircaittideadat@nradsingeRdninimam waxbupitherentland
9(a), with the head data a being OFF (i.e., data in the black |evel), the

detection SJi:ﬂQa%]ecflﬁf@ﬁﬁh&ﬁu}n“véﬁ?e ltieh thiodeei Peni 0B UeorC kboBiving Uitie 17
is less than a halt of the horizontal 15 resolution in the inmage signal

source. ThﬂécktﬁﬁiéﬁWB&EfH&”aé%ictea by the second back porch detection

5 circuit 7, and detecting the minimum value thereof. Next below,
the operation of the present video signal processing device is
described by referring to FIG. 16.

In FIG. 16, the first and second minimum value retention
circuits 30 and 31 are circuits for detecting, respectively, the

10 minimum value of the back porch periods successively outputted
from the corresponding back porch detection circuits 5and 7. The
first and second minimum value retention circuits 30 and 31
typically store the minimum value, compare the received back porch
period with the minimum value in storage, and operate to update

15 the minimum value.

Thanks to the first and second minimum value retention
circuits 30 and 31, the present video signal processing device
can fixedly recognize the back porch period of the video signal
24 by utilizing the minimum value thereof. In such manner, the

20 present video signal processing device can operate in a stable
manner for detection in the moving images. Further, with the
first and second minimum value retention circuits 30 and 31,
detection of the back porch period can be carried out real time.
Thus, the present video signal processing device can let the

25 display display every pixel of the video signal 24 thereon
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outputs the control signal 12 so as to bring the nultiplexer 2 to switch

Its outputs. However, even if the output of the nultiplexer 2 is swtched,

t he detecti
circuit 17

on signal generated in the valid video period detection 20
remains less than a half of the horizontal resolution in the

| mage signal source. As a result, the conparator 18 again outputs the

control signal 12 so as to bring the multiplexer 2 to switch its output.
y, the conparator 18 falls into an endl ess |oop in operation.
As such, wirt¢gandless oficthe ciypasiof thevildeor sigaal it pgovidedvirem dthe he

Consequent |

third enbodi mrent, as descri bed above, the video signal 24 needs to be

condi ti onal
restricted,

10

15

20

25

imagedidqudleddurdee ON at bot h ends. I f not conditionally

the video signal processing device needs to be additionally

provided with a as @esetriibbanin tRedisgo ML BRE ¢ o sipRaRiEfodskdiald S
I nto the above-descri bed endl ess | oop,

device of this embodiment can deal with the case, with ease, that
a video signal from the image signal source is a moving image,
and can assuredly let the display display every video signal
thereon.

For the sake of clarity, the video signal processing device
of this embodiment is provided with the first and second minimum
value retention circuits 30 and 31 in addition to the video signal
processing device of the first embodiment. Here, the video signal
processing device of this embodiment may be provided with first
and second maximum value retention circuits instead of the first
and second minimum value retention circuits 30 and 31, and the
first and second falling edge detection circuits instead of the
first and second leading edge detection circuits 4 and 5. 1In such
structure, the first and second back porch detection circuits 6
and 7 operate to detect a period including both the back porch
period and the valid video signal period. Thus, even with such
alternative structure, the video signal processing device of this
embodiment can operate in a similar manner.

In this embodiment, similarly to the cases in the
above-described embodiments, the one-clock delay circuit 25 may
be any type of circuit as far as the reference signal 9 is delayed

by the odd number of clocks therein. Also, the A/D converter 3
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and the cost increased. Therefore, with the present video signal processing
device of this enbodi nent structured as shown in FIG 10, such problem 10
of falling into the endless loop in the video signal processing device of
the third enbodi ment can be easily cleared. Next below, the operation of
the present video signal processing device is described with reference to
FIGS. 11. FIGS. 11 are tinme charts show ng the rel ationship anong the 15
detection signal generated in the valid video period detection circuit 17,
the first mandedibe 00¢ aauryimg sedofoumhphasdaproddssBpg ol isiad-Iphasel G
11(a) shows a case where the head data (data displayed on the left end on
t he di spl aypracesdingialvedulitdag dngtht sage ovpérativduded in the first
phase data 10 fromthe A/D 20 converter 3, while FIG 11(b) shows a case
where the head data is included in the second phase data fromthe A/D
converter 3. In FIGS. 11, a to t denote the data included in the video

signal 24 provided to the A Crsmieeiaal abprichBigigy  for conveni ence, each
of the data a tot is assuned to be ON. ﬁ?g 25 enbodi nent, the case

that thg video siygnal +4 ﬁf@éé&g@in%hﬁl'oﬁ,d'g display on which pixels are

fixed in number for display can display every video signal from
an image signal source connected to a video signal processing
device by detecting a back porch period or a valid video signal
period in data varied in phase outputted from an A/D converter,
10 and even if the image signal source is higher in resolution, the
display can assuredly display every video signal by switching

output data varied in phase from the A/D converter.
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the black level will be described later. First, in the case as shown in
FIG 11(a), the head data (data displayed on the led end on the display) a
in the valid video signal region is included in the first phase data 10.
Therefore, 5 the data b second fromthe head is included in the second

phase data 11 at the sane phase position as the first—phase—data—a—As

such, the A/D converter 3 subjects 20 pieces of data fromdata a to data t
to the two-phase processing. The | eading edge and the muum(lnﬁm ’ he
detection 10 signal generated in the OBAIMSvVi deo perilcth ' ' H" uit
17 coincide with the | eading edge of the second phase datd 1t ahd % he

falling edge of the first phase data 10, respectively. Accordingly, the
data a to datat fit in a range of the pulse width of the detection signa

generated in .t hg widleods i BEEL O8N 1P deFEEE Horad s T iHirlg , 1dn a dfsp1Hys, | S
C (?f IS

the case, as showmn in FIG 11(a), su rel ati onship as an equation

establ i shedsReatyigeRel He 4vTEED sYgnR XAl AILELEH 2BV iddlfe ¥2bha1 WolgRener i od

det ection
the device comprising:

a clock delay circuit for receiving a reference signal, and
5 delays the reference signal by the odd number of clocks for output;

a multiplexer for selecting either said reference signal
or an output signal from said clock delay circuit for output;

an A/D converter for converting said video signal into a
digital signal for two-phase output as first phase data and

10 second phase data with reference to an output signal from said
multiplexer;

a first leading edge detection circuit for detecting a
leading edge of a valid video signal region in said first phase
data, and outputs a detection signal corresponding thereto;

15 a second leading edge detection circuit for detecting a
leading edge of a valid video signal region in said second phase
data, and outputs a detection signal corresponding thereto;

a first back porch detection circuit for detecting a first
back porch period starting from the output signal from said

20 multiplexer to the detection signal outputted from said first
leading edge detection circuit;

a second back porch detection circuit for detecting a second

back porch period starting from the output signal from said
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circuit 17 and the horizontal resolution. Detected Nunber of Pixels = _
Hori zont at—Resotution/ 2 ... (7) 20 When t he above equation (7) is

satisfied, the conparator outputs the control signal 12 to the
mul ti pl exer”: |H u a'_ (rull the multiplexer 2 to select the reference
si gnal 9. Lile e control signal 12, the multiplexer 2 selects

the reference signal 9 corresponding to the control signal for output to
the 25 A/ D converter 3. Once receiving the reference signal 9, the A/D 50
converter Swehnipldsem te that @etdetidoheiywal datputtetheroml saidisbmrri gnal
region is always outputted fromthe first phase data. Therefore, once
retai nggg theadimd @ddtatadteetionadcdakbaits ahgays outputted fromthe first
phase data, simlar to the case in the 5 first enbodinment, the present

video signal progesshparatss o Sampariny shaa B4ck ARG BbLiod and
thereafter. Next, in ?he case as sho&v\f\iidnsFl Gfglflé(]ﬁ) ,gct F\be heag dé(t)aa(ndata

di splayed of{d&dddia PaLkCPoris fedRbaY) afla! #ndiCsyPd | #414108%ck porch

period is longer than said second back porch period, determining

that head data in the valid video signal region in said video signal
30 is not included in said first phase data, and outputting a signal
for controlling said multiplexer to switch an output signal

therefrom.

2. The video signal processing device according to claim 1,
wherein said first back porch detection circuit detects said first
back porch period by using the number of clocks in said video signal,
and

5 said second back porch detection circuit detects said
second back porch period by using the number of clocks in said

video signal.

3. The video signal processing device according to claim 1,
further comprising a first minimum value retention circuit for
inputting, into the comparator, a minimum value of said first back
porch periods outputted from said first back porch detection

5 circuit as another first back porch period, and
a second minimum value retention circuit for inputting,

into the comparator, a minimum value of said second back porch
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signal region is included in the second phase data 11. 10 Accordingly,
data b second fromthe head is included in the second phase data 11 at a

position 11 having the one-cl ock-del ayed phase relationship with the

position of a in the first ph
subj ects 20 pieces of data fra

TR 05 0 coneress °

processing. 15 The | eadi ng edge®and t*he falling edge of the

detection signal

t he

generated in the valid video period detection circuit 17

coi nci de wpelribdeohepdt tgd efigmm afaildhsesondnbagib gxerataidetettdod thecaat! i ng
edge of the first phase data 10, respectively. Accordingly, the data a

bei ng the R@gadnédhari Betbed SPEEW bias pefiodlata 11 and the data t being
the last data in the first phase data 10 both fit

wi dt h of" the detection signa

in a range of the pul se
generated in the valid video period detection

circuit 17. If this is the case, as shown in FIG 11(b), such relationship

as an equaty o (el A ADLESBELs DY WROIK I WIBE aplndl K612 adEbeRLSd 25

by the valid vidéo perio

10

15

20

tection Tircult tizonta

every pixel in a video signal inputted from an image signal source,
the device comprising:

a clock delay circuit for receiving a reference signal, and
delays the reference signal by the odd number of clocks for output;

a multiplexer for selecting either said reference signal
or an output signal from said clock delay circuit for output;

an A/D converter for converting said video signal into a
digital signal for two-phase output as first phase data and second
phase data with reference to an output signal from said
multiplexer;

a leading edge detection circuit for detecting, in a
predetermined manner, a leading edge of a valid video signal
region in either predetermined said first phase data or said
second phase data, and outputs a detection signal corresponding
thereto;

a back porch detection circuit for detecting a back porch
period starting from the output signal from said multiplexer to
the detection signal outputted from said leading edge detection
circuit;

a storage part for receiving said back porch period, and

storing and outputting in a manner each corresponding to said
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resol ution. Detected Number of Pixels = (Horizontal Resolution/2) + 1
(8) Since such equation (8) as in the above I s established, by 5 taki ng

t he above-described equation (7) into consideration, the
detected by the valid video period detection ci rcuit 17 a umm"mlﬁﬂm“m
resol uti on have such rel ationship therebetween as an equat*on¢ (Y

above equation (8) is expressed by the inequality. 10 Det ect ed
Nunber of Pixels > Horizontal Resolution/2 ... (9) Wen the above equation

(9) is satirdfexknddgignanaselectdd amd putputbed aynsadd muitipldert anidne
mul tiplexer 2 so as to bring the nultiplexer 2 to select the signal from

the one- cl ogie daltEptt] BighalC¥iromlsalil EE68RNEELAP dixecwit rfla signal 12,
the nultiplexer 2 switches its output signal. Once the signal fromthe

one-cl ggk delay ¢r @Hnba%%o%el %Si:edouwﬁtﬂﬂb CopVekdffrol Stdldnall egqdi ng
a signal whose phase i s delayed by one clock as a reference, retaining a

state that é&?tf@?ﬂ.xfbatsaalf rﬂli?ﬁl\fﬁ.éﬁrv't%e%vﬁ' %ala signal selected and

outputted therefrom so that said storage part outputs a back porch
period each corresponding to the signal selected and outputted
from said multiplexer, comparing the corresponding back porch
30 periods outputted from said storage part with each other, and when
the back porch period corresponding to said reference signal is
equal to or shorter than the back porch period corresponding to
the output signal from said clock delay circuit, determining that
head data in the valid video signal region in said video signal
35 is included in said first phase data, and outputting said control

signal again.

5. The video signal processing device according to claim 4,
wherein said back porch detection circuit detects said back porch

period by using the number of clocks in said video signal.

6. Avideo signal processing device for displaying, on a display,

every pixel in a video signal inputted from an image signal source,
the device comprising:

a clock delay circuit for receiving a reference signal, and

5 delays the reference signal by the odd number of clocks for output;

a multiplexer for selecting either said reference signal
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20 region is always outputted fromthe first phase data. Therefore, once
retaining the state that the head data i satrways outputted—fromthe first
phase data, simlar to the case in the first_ enbodinent, the present video
signal processing circuit basically has noi _lﬁmj“ W |t hereafter. 25
Note herein that, even if the head data i n'tHES &} ¥Ee WA 52 si gna
region is started to be outputted fromthe second phase data in operation,
simlarly to the case in the first enbodi nent, the present video signa
processi ng dgVvaficoa8put ebgmal heren adfid Alodkh@ehagd cdetaitnfoheoutput;
video signal region is always 5 outputted fromthe first phase data. In

FIGS. 11, describgfl Rfextcdivert@ds Eorhebhvast fiyidd Al WwileersighaPFinté state
that the video signal 24 is always one pixel short on the display is

observed on ls:%gwesm dimAPYE t%gghhge Amtsaé %t:ﬁ%fti Pihse dta dnd DEEHG e

such pixel shortage I's not 10 serve en the head or the last of the
vi deo df(;a bﬁakg t&‘fta with reference to an output signal from said

multiplexer;

a leading edge detection circuit for detecting a leading
edge of a valid video signal region in said f£irst phase data, and
outputs a detection signal corresponding thereto;

15 a falling edge detection circuit for detecting a falling
edge of a valid video signal region in said second phase data,
and outputting a detection signal corresponding thereto;

a valid video period detection circuit for detecting a valid
video period starting from the detection signal outputted from

20 said leading edge detection circuit to the detection signal
outputted from said falling edge detection circuit; and

a comparator for comparing a value half of an inputted
horizontal resolution with said valid video period, and when the
value half of said horizontal resolution is larger than said valid

25 video period in value, determining that head data in the valid
video signal region in said video signal is not included in said
first phase data, and outputting a signal for controlling said

multiplexer to switch an output signal therefrom.

7. The video signal processing device aécording to claim 6,

wherein sald valid video period detection circuit detects said
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bl ack | evel, but the video data needs to be ON at both ends in order to

satisfy the equation (9). Thus;—wher—an equation (10) is satisfied, the
conparator 18 retains themﬁwyut state fromthe nmultiplexer 2 for output to

15 the A/D converter wt Det ected Nunber of Pixels [err]
Hori zontal Resol ution/?2 El” e above-descri bed equation (9) is

satisfied, the 18 conparator 18 odfputs*the control signal 12 so as to
switch the 20 output fromthe nmultiplexer 2. Wth such operation of the
conpar at or vdlLid Reqeee petiodi BgousSindathe) b2 6§ dRucRs DRrsdid vgdee

di splay to display a video w thout pixel shortage. As described in the

f or egoi ng, ©ing to such structured present video signal processing
device that the valid video period 25 detection circuit 17 where receiving
detection pul ses detected 53

8. Avideo signal processing device for displaying, on a display.
every pixel in a video signal inputted from an image signal source,
the device comprising:

a clock delay circuit for receiving a reference signal, and

5 delays the reference signal by the odd number of clocks for output;

a multiplexer for selecting either said reference signal
or an output signal from said clock delay circuit for output:

an A/D converter for converting said video signal into a
digital signal for two-phase output as first phase data and second

10 phase data with reference to an output signal from said
multiplexer;

a leading edge detection circuit for detecting a leading
edge of a valid video signal region in said second phase data,
and outputs a detection signal corresponding thereto;

15 a falling edge detection circuit for detecting a falling
edge of the valid video signal region in said first phase data,
and outputs a detection signal corresponding thereto;

avalid video period detection circuit for detecting a valid
video period starting from the detection signal outputted from

20 said leading edge detection circuit to the detection signal
outputted from said falling edge detection circuit; and

a comparator for comparing a value half of an inputted
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by the | eadi ng edge detection circuit 40 and the falling edge detection
circuit 16 detects the nunber of pixel's, and the conparator 18 receives the

det ect ed nunber of pixels L 3 of the horizontal resolution for
'Fﬁ” ﬂﬁ iiHp! ay every video signal thereon
e 19 in the first enbodinent, the

conmpari son, a display canu

In this enbodi nent, siml

one-clock delay circuit 1 may be any type of circuit as far as the
reference signal 9 is delayed by the odd number of clocks therein. Also,
the A/ D corhrizmmthlmagsbruthen Mitlosaidaradidigided pearitodphand pherdds ng
or six-phase processing, which can easily operate in a simlar manner.
(Fifth Enbogixmnthalll Gf kaiids harhikefkalli agsenution 1§ dnnel B WHan e&sadfd a
vi deo signal processing device according to a fifth enbodi ment of the 15

presenigsi NwRti®Rrided PefhiEd iR, valge Prastitninide0 thhENBbad! @LES i GHEEVi ce

I's alnost identical in structure to the above-described video signal

processi ng ey £ & 1¢fed Qgghgirgeﬁgg@qiMid R}iﬁbgegz%nta'ﬁbiQ I;(h.atill}él ed

present video si gnal procCessing Ice IS provi a first |eadl ng
edge det eCtirP ga}.ﬁ first phase data, and outputting a signal for controlling

said multiplexer to switch an output signal therefrom.

9. The video signal processing device according to claim 8,
wherein said valid video period detection circuit detects said
valid video period by using the number of clocks in said video

signal.

10. Avideo signal processing device for displaying, onadisplay,

every pixel in a video signal inputted from an image signal source,
the device comprising:

a clock delay circuit for receiving a reference signal, and

5 delays the reference signal by the odd number of clocks for output:;

a multiplexer for selecting either said reference signal

or an output signal from said clock delay circuit for output:;

an A/D converter for converting said video signal into a

digital signal for two-phase output as first phase data and second

10 phase data with reference to an output signal from said

multiplexer;
a first leading edge detection circuit for detecting a

leading edge of a valid video signal region in said first phase
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20 circuit 4, a first falling edge detection circuit 16, and a first valid
vi deo period detectiomcirtcuit 20 instead of the | eading 16 edge detection
circuit 40 he falling edge detection circuit 16, and the valid video

peri od deﬁgmmummr' H 1' 7in FIG 7. And therein, a second | eadi ng edge
det ecti on R ond 25 falling edge detection circuit 21, and a
second valid video period 54 detection circuit 22 are additionally

provi ded. These are the differences fromthe above-described vi deo signal
processi ng @eva ceard dutputy rad geteedionnkigial Scornespendines ettendtoeo
signal processing device, any constituent identical to that in the video 5

si gnal j1processi Nty dsddiRl Aleddingt Bage asbedtiBt cifcunEiefort eted®ing a
reference nuneral, and is not described again. Herein, a conparator 23 is

di fferent figgaixtge reggat)ﬁfaé Y2133 vDaé6 SRR raYTBh Y n Hal@Css868E \PHYEE

signal different ( e one thereto. Focusing on a signal applied to the
| eadi ng edg&agg:[ CSld Qutputs a detection signal corresponding thereto;

a first falling edge detection circuit for detecting a

falling edge of the valid video signal region in said second phase
20 data, and outputs a detection signal corresponding thereto;

a second falling edge detection signal for detecting a
falling edge of the valid video signal region in said first phase
data, and outputs a detection signal corresponding thereto;

a first valid video period detection circuit for detecting

25 a first valid video period starting from the detection signal
outputted from said first leading edge detection circuit to the
detection signal outputted from said first falling edge detection
circuit;

a second valid video period detection circuit for detecting

30 a second valid video period starting from the detection signal
outputted from said second leading edge detection circuit to the
detection signal outputted from said second falling edge
detection circuit; and

a comparator for comparing said first valid vide period and

35 said second valid video period, and when said second valid video
period is longer than said first valid video period, determining
that head data in the valid video signal region in said video signal

is not included in said first phase data, and outputting a signal
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10 circuits, thefallingedge detection circuits, and the validvideo period

detection circuits, the present video signal processing-device may-be-a——

conbi nation, in structure, of the video signal processing device of the
above-described third enbodiment in FIG 7 and the vi deo SEKM u ﬂl“?
devi ce of the above-described 15 fourth enbodi nent in Flmmﬁ lllmﬂm I e
descri bed bel ow. As described in the foregoing, the video %idgnal~ pfocessing
devices of the third and fourth enbodi nents have to detect the horizontal
resol uti on Eort hentreddinggsaid smitdiplexefhited hwitohntad owsmitsbgnab the
| mage signal source can be estimated 20 by detecting, generally, the
frequengg estpbrbieoRQri zontal synchroni zing signal and the vertical
synchroni zing signal fromthe respective inmage signal sources. In the

recent market, however, such estimation of the horizontal resolution in the
frequenci es of the horizontal synchronizing signal and the 25 verti cal

synchroni zi Eg.Si'ﬂ@lvf@'o %‘:ltgnlag. ﬁBBEggéﬂlg &&m&&&gﬂngsto claim 10,
wherein said first valid video period detection circuit detects
said first valid video period by using the number of clocks in
said video signal, and

5 said second valid video period detection circuit detects
sald second valid video period by using the number of clocks in

said video signal

12, Avideo signal processing device for displaying, on adisplay,
every pixel in a video signal inputted from an image signal source,
the device comprising:

an A/D converter for converting said video signal into a

5 digital signal for two-phase output as first phase data and second
phase data with reference to an incoming reference signal;

a clock delay circuit for receiving salid second phase data,
and delays the second phase data by the odd number of clocks for
output;

10 a first multiplexer for selecting either said first phase
data or an output signal from said clock delay circuit for output;

a second multiplexer for selecting either said second phase
data or sajid first phase data for output

a first leading edge detection circuit for detecting a
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signal sources. Therefore, in order to bring the display deal with such
| mge signal sources, the device neem‘f‘f‘@r‘ernﬁ—y structured so as

to recogni ze such i nage signal sources |f such i mage si gnal
sources vary in type, the device thus w , Ctured becones | arger
en

in size, enlarging the circuit inits . ng t hese into

consi deration, the video signal proceSS|ng deV|ce of this enbodi nent can
easily clear the 10 above-descri bed problens with the structure as shown in
FI G 1215 Neieadéhgnedgdeodpreralidnvided iguads eeyivnden saighd&instophaseng
device is described by referring to FIGS. 13. FIGS. 13 are tinme charts

showi ng t he ga¢hat hﬁasbﬁﬁgaﬂynﬂ ddecdetairtd gh 8l Pedlresponaiayedneretbe valid
vi deo period detection 1 circuits 20 and 22, the first phase data 10, and

the second phase Haéécéﬁa Posaidd C@d%é’ déi!e%tijo%( B rAs farcaéﬁe&’eihs ghe

head data (data on the left end on t display) in the valid video signal
0" e IS8 Ll 12 ARSI NGRS helo octld BRELE.
of the A/D %gﬁgergﬁd gutputs a detection signal corresponding thereto;

20 a first back porch detection circuit for detecting a first
back porch period starting from said reference signal to the
detection signal outputted from said first leading edge detection
circuit;

a second back porch detection circuit for detecting a second

25 back porch period starting from said reference signal to the
detection signal outputted from said second 1leading edge
detection circuit; and

a comparator for comparing said first back porch period and
‘said second back porch period, and when said first back porch

30 period is longer than said second back porch period, determining
that head data in the valid video signal region in said video signal
is not included in said first phase data, and outputting a signal
for controlling said first and second multiplexers to switch an
output signal each therefrom simultaneously, wherein

35 right after activation, the first multiplexer selects the
first phase data for output, and the second multiplexer selects

the second phase data for output.

13. The video signal processing device according to claim 12,
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In FIGS. 13, ato t denote data—included in the video signal 24 provided to
the A/D converter 3. For conveni ence, each of atot is assuned to be ON

First, as shown in FIG 13(a), ata on the 25 left end on

t he d| splay) a in the valid vi Uumnllﬂﬂﬂmuﬁ is 56 i ncluded in the
first phase data 10. Thus, the Hatta B which is the second fromthe head is
i ncluded in the second phase data 11 at the sane phase position as a in the
first phase data. In this manner, the A/D converter 3 subjects 20 pieces of
dat a from dwiieréimsanddirst bdck pbechdietelddenprixmasidi dgtedte shaddiinptedge
and falling edge of the detection signal generated in the valid video
period det ega¢i0BosthPeriolibEabnfydheinbdNEE lcAatkBairsged ot debas fgria,
phase data 10 and the falling edge of the second phase data 11,
respectivelyngThis is the same 10 operation as the video signal processing
devi ce of the third enbodinent, that is, the sane as the above-descri bed

case shown said second back porch detection circuit detects said

5 second back porch period by using the number of clocks in said

video signal.
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in FIG 9 (a). The leading edge and falling edge of the detection signal
generated in the valid video period detection circuit 22 coincide wth the
| eadi ng edge of the second phase data 11 and 15 the falling edge of the
first phase data 10, respectively. This is the sane operation as the video
signal processing device of the fourth enbodinent, that is, the same as the
above-descri bed case shown in FIG 11(a). Therefore, as shown in FIG

13(a), such relationship as an 20 equation (11) below is established
between a pulse width PWM of the det ABSTRACH gnal generated in the valid

vi deo period detection circuit 17 and a pulse wwdth PW2 of the detection
signal generated in the valid video period detection circuit 22. PWM = PW2

(11) 25 When the above equation (11) is satisfied, the

conparator 57 13 18Upouk oL b 28t 2lasuiey, o3 mpié:hgl%hy B&'Eix el SO
as to bring the nultiplexer 2 to select the reference signal 9. In fesponse
in number for display, display every video signal with a simple
5 circuit structure.
A one-clock delay circuit (1) delays a reference signal (9)
by one clock for output, a multiplexer (2) switches between the
one-clock-delayed signal and the reference signal {9) for output,
an A/D converter (3) subjects a video signal (24) to two-phase
10 processingwith reference to an output signal from the multiplexer
(2), and a comparator (8) outputs a control signal (12) to the
multiplexer (2) to let the multiplexer (2) to select the one-
clock delayed signal when determining, based on a result obtained
by detection in the first and second back porch detection circuits

15 (6) and (7), that a head of video data is not included in first

phase output data.
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to the control signal 12, the nultiplexer 2 selects the reference signal 9
corresponding to the control signal for output to the 5 A/D converter 3.
As such, once receiving the reference signal 9, the A/D converter 3 can
retain a state that the head data in the valid video signal region is
al ways outputted fromthe first phase data. Therefore, once retaining the
state that the head data is always outputted fromthe first phase data, the
present 10 video signal processing circuit basically has no need to
operate thereafter. Next, as shown in FIG 13(b), the head data (data on
the left end of the display) a in the valid video signal region is included
in the second phase data 11. Thus, the data b second 15 fromthe head is
i ncluded in the second phase dataiil &E a position having the
one- cl ock- del ayed phase rel ati onshSp V&th the position of a in the first
phase data. As such, the A/ D congggit %rggS subj ects 20 pieces of data from
data a to data t to the two-phasgBrgcEssi ng. The | eading edge and falling
edge of the detection signal 20 “g%ﬁé‘hggd in the valid video period

t

detection circuit 17 coincide w t hbA4A—eadi ng edge of the first phase data
10 and the falling edge of the seqond}phase data 11, respectively. This is
t he sane
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operation as the video signal processing device of the third enbodi nent,
that is, the same as the above-described case showmn 25 in FIG 9 (b). The
| eadi ng edge and falling edge of the detection REPLACEMENT SHEET si gnal
generated in the valid video period detection circuit 22 coincide with the
| eadi ng edge of the second phase data 11 and the falling edge of the first
phase data 10, respectively. This is the sane operation as the video signal
processi ng device of 5 the fourth enbodinent, that is, the sanme as the
above-described 11 case shown in FIG 11(b). Therefore, as shown in FIG
13(b), such relationship as an equation (12) below is established between a
pul se width PWM of the detection signal generated in the valid video period
detection 10 circuit 17 and a pulse width PW2 of the detection signal
generated in the valid video period detection circuit 22. PWM < PW2

(12)
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When the above equation (12) is satisfied, the conparator 23 23 outputs the
control signal 12 to the nmultiplexer 2 so as to let 15 the nmultiplexer 2
select the signal fromthe one-clock delay circuit 1. In response to the
control signal 12, the nultiplexer 2 switches its output signal. To be
specific, the nmultiplexer 2 selects the signal fromthe one-cl ock del ay
circuit 1 for output to the nultiplexer 2. Once the signal fromthe
one-clock delay 20 <circuit 1 was selected, the A/D converter 3 regards a
si gnal whose phase is delayed by one clock as a reference, and thus, such
state that the head data in the valid video signal region is always
outputted fromthe first phase data can be retained. As such, simlarly to
the case in the first enbodi nent, the present video 25 signal processing
circuit has no need to operate oncg sufh state 59 that the head data is

al ways outputted fromthe first ph&se &ata is retained.
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Note herein that, even if the head data in the valid video signal region is
started to be outputted fromthe second phase 5 data in operation,
simlarly to the case in the first enbodi nent, the present video signa
processi ng device can retain the state that the head data in the valid
video signal region is always outputted fromthe first phase data. Next, in
FIG 13(a), described is a case where only the video 10 data a and t is
OFF. In such case, the head data is not included in the first phase data
10, and the last data of the video data is not included in the second phase
data 11. That is in the same state as in FIG 11(b). Wth the above
equation (12) established, the conparator 23 thus outputs the control

signal 12 to the 15 Bl t|lipleder 2 |so as to bripg the¢ mul tji plexer 2 to
select the signal fr&mtHe ond-clock delay circfiit 1 In fesponse to the
control signal 12, t myl tipl s output gigng. To be
specific, the nultipkexer] 2 sqg rom q he ore-c%%ck del ay
circuit 1 for output o tlhe A/ ce the 20| signal fromthe

one-clock delay circott 1, the egar@ls a gign whose phase
is del ayed by one clocNgs a r 5, the statle té?t t he head
data in the valid video Tgngl ~
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region is always outputted fromthe first phase data. At this tinme, the
head data a in the video signal 24 is 25 included in the second phase data
11. This may sound that the 60 status is not ideal. However, since the
video data a and t is the black data, the data has pixel shortage fromthe
begi nni ng, and thus does not cause such problem as described in the
foregoing if shown on the display as it is. In FIG 11(b), when only the 5
video data a and t is OFF the simlar description is applicable. Further,
in FIG 13(a), it is described a case where any arbitrary pixel excepting
for the video data a and t is OFF. In this case, when the video data b or s
is the black data, PW becones Iargeq;trQE P??. Accordi ngly, when the
foll owi ng equation (13) 23 10 is establishe ,f¥he conparator 23 retains
the output state of the multiplexer 2, and outputs the sanme to the

mul tiplexer 2 as it is. t1 t2 t3 t4 tb t6 t7

VIDEQ SIGNAL 24

o oy

OUTPUT SIGNAL FROM

MULTIPLEXER 2 |
i
1
| 1
FIRST PHASE DATA 10 1 Do
- T s D
|
' J
SECOND PHASE DATA 11 | ' m b L g
| R R P

VIDEO SIGNAL 24 _'EQ;- a
1 [
) 1
|

OUTPUT SIGNAL FROM
MULTIPLEXER 2

FIRST PHASE DATA 10

SECOND PHASE DATA 11
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PWM [err] PW ... (13) In FIG 13(b), when any arbitrary pixel
excepting for the 15 video data a and t is OFF, the above equation (12) is
applicable. As is known fromthe above, when the above equation (13) is
satisfied, the conparator 23 does not output the control signal 12 to the
mul tipl exer 12 so that the state for the output signal in the nultiplexer 2
is retained. Wien the above equation (12) 20 is satisfied, the conparator
23 outputs the control signal 12 to the nultiplexer 2 so as to bring the
mul tiplexer 2 to switch its output signal. By such operation, the present

vi deo signal processing device can always let the display display the video
w t hout pixel shortage. 25 be%*ﬂg(iﬂ ixs enbodinent, simlarly to
the case in the 61 first enbodi ment, the one-clock delay circuit 1 may
be any type of circuit as far as the reference signal 9 is delayed by the
odd nunber of clocks therein. Still fuitheZ, the #/ D idonuértey 3igmay

VIDEO SIGNAL 24 Q‘;IEA atbicid!.

e S . e e e e e

OUTPUT SIGNAL FROM
MULTIPLEXER 2

FIRST PHASE DATA 10

SECOND PHASE DATA 11 | .J a Lo
FIG. 6B
tl t2 t3 t4 th 16 t7 t8
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SECOND PHASE DATA 11 n LA b 't d
I 1 T S
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be the one carrying out four-phase processing or six-phase 5 processing,
resulting in the simlar operation. As is known fromthe above, according
to the structure of the video signal processing device of this enbodi nment,
the display can assuredly display every video signal thereon wthout
detecting the horizontal resolution in the imge signal source. 10 (Sixth
Enbodinent) FIG 14 is a bl ock diagram show ng the structure of a video

si gnal processing device according to a sixth enbodi nent of the present

i nvention. In FIG 14, the present video signal processing device is

al nrost identical in structure to the 15 above-described video signal
processing device of the first embodinent in FIG 1. The present video
signal processing device is not pEpvifged with the nultiplexer 2 and the
one-clock delay circuit 1, but is#h provided with nultiplexers 26 and
27, and a one-cl ock del ay circuifg & urther, signal input/output is 20
different therein. These are théﬁdﬁ%ﬁé&ences fromthe above- descri bed

vi deo signal processing device 6ﬁk thTLJSt enbodi ment. Thus, in the

present video signal processing devigesr—any constituent identical to that
in the video signal processing
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device of the first enbodinent is under the sane reference nuneral, 25 and
is not described again. 62 On conpari son between the video signal
processi ng device of the above-described first or fifth enbodi nent, the
present video signal processing device is characterized in the position of
t he one-clock delay circuit 25. Next below, the reason for 5 such
characteristic is described. In the video signal processing device of the
first or the fifth enbodi ment, the phase of the pul se outputted fromthe
mul tiplexer 2 is changed in response to the video signal 24 so that the

di splay can assuredly display every video signal thereon. 10 Herein, the
one-clock delay circuit 1 provided in those video signal processing devices
del ays a signal froman inage sijgnal source only by one pixel. Accordingly,
when dealing with an i mage signgl source whose resolution is in super high

| evel , the one-clock delay circyit 1 |needs| to be s{ructured by very high
speed

FIG. 8
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15 elenents. |If this is the case, problematically, the cost thereof is

i ncreased, and the consunption electricity is also increased. Therefore,
the present video signal processing device is so structured as shown in
FIG 14 to easily clear the above problens. In detail, in FIG 14, the
one-clock delay circuit 25 receives 20 the second phase data 11, and then
del ays the data by one clock through the two-phase processing (that is,
originally two clocks fromthe i mage signal source). Accordingly, the
one-cl ock delay circuit 25 can deal with the inmage signal source having the
super high resolution w thout being structured by the super fast 25

el emrents. 63 Next, in the present video signal processing device, the
mul ti pl exer 26 receives the first phase data 10, and a signal outputted
fromthe one-clock delay circuit 25 where receiving the second phase data
11, that is, the one-clock del ayed second phase 5 data 11. The nulti pl exer
27 receives the first phase data 10 and
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t he second phase data 11. When the present video signal processing device
is activated, the multiplexer 26 selects the 27 first phase data 10 for
output, while the multiplexer 27 selects the second phase data 11 for

out put. Thereafter, in response to 10 the control signal 12 outputted from
the conparator 8, the nmultiplexer 26 switches itself to select the

one-cl ock-del ayed 27 second phase data 11 for output, while the nultiplexe
27 switches itself to select the first phase data 10 for output. On

conpari son between the video signal processing device 15 of the first
enbodi nent, the operation of such structured video signal processing device
of this enbodinent is described by referring to FIGS. 15. FIGS. 15 are
schematic diagranms showi ng the refptignship anong the first phase data 10,

t he second phase data 11, an outpgg 2& signal 28 fromthe nultiplexer 26,
and an output signal 29 fromthe puEdpl exer 27. In FIGS. 15, a to t denote
data included in the video signdt %gcl)\,inng to the A/D converter 3.
Specifically, FIG 15(a) shows 5& ere the head data (data displ ayed
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the left end on the display) in the valid video signal region is 25
included in the first phase data 10 fromthe A/D converter 3, while
REPLACEMENT SHEET 64 FIG 15(b) shows a case where the head data is
included in the second phase data 11 fromthe A/D converter 11. First, in
such case as shown in FIG 15(a), the conparator 8 operates in a simlar
manner to the video signal processing 5 device of the first enbodi nent.
That is, as described in the foregoing, when the above equation (1) is
satisfied, the conparator 8 does not output the control signal 12 to the
mul tipl exers. Accordingly, as described in the foregoing, the nmultiplexers
26 and 27 select, without going through its swtching 10 operation, the
first phase data 10 and the second phase data 11 outputted fromthe A/D
converter 3, respectively, for output. In this manner, the present video
signal processing device can retain the state that the head data in the
valid video signal region is
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al ways outputted fromthe first phase data. Therefore, once 15 retaining
the state that the head data is always outputted fromthe first phase data,
the present video signal processing circuit basically has no need to
operate thereafter. Next, simlarly in such case as shown in FIG 15(b),
the conparator 8 operates in the sane manner as the video signal 20
processi ng device of the first enbodinent. To be specific, as described in
t he foregoing, when the above equation (2) is satisfied, the conparator 8
out puts the control signal 12 to the multiplexers. Accordingly, in response
to the control signal 12, 26 27 the multiplexers 26 and 27 goi ng

t hrough the above-described 2% s® tching operation. |In detail, the

mul ti pl exer 26 switches 65 HtsBIf to select the one-clock del ayed second
phase data 11 for output, whikeSdhe nultiplexer 27 switches itself to

select the first phase datagggo% output. In such manner, the present
vi deo 23wl 754w
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signal processing device can retain the state that the head data 5 in the
valid video signal region is always outputted fromthe first phase data.
Therefore, once retaining the state that the head data is al ways out putted
fromthe first phase data, the present video signal processing circuit
basically has no need to operate thereafter. 10 Not e herein that,
even if the head data in the valid video signal region is started to be
outputted fromthe second phase data in operati Ofs—tfre~ T €0 signa
processing device can retain the state that the 1353333aaﬂﬁﬁgﬁﬁihvalid
video signal region is always outputted fromthe flrstREﬁégaldata. 15

As is known fromthe above, the video signal pro STng device of this
enbodi ment can deal with an inmage signal source having higher resolution
and can assuredly let the display display every video signal thereon. Note
herein that, the video signal processing device of this 20 enbirinent can

be provided with first and second flalling edge detection c{rcui{s instead
of the first and second | eadi ng edde detlection circuits 4 and 5| Wth such
structure, the first and second badk porlch detection circu|ts and 7

operate to detect C)
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a period including the back porch period and the valid video signal 25
period. Thus, with such structure, the video signal processing 66 devi ce
of this enmbodi nent can also operate in a simlar manner. Further, for the
sake of clarity, the video signal processing device of this enbodinment is a
nodi fication in structure of the video signal processing device of the
first 5 enbodinent. Here, the video signal processing device of this

enbodi ment can be a nodification of the video signal processing device of

t he above-descri bed second or the fifth enbodinment. |In detail, the control
signal 12 controlling the nultiplexer 2 provided in the video signa
processi ng device of the above- 1 descri bed second or the fifth

enbodi nent can be used as a contr
and 27 provided in the present &4
structure, the video signal proce
easily realized by nodifying t 0 Si

rocessi ng device. Wth such
of this enbodi nent can be
ocessi ng device of the
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15 second or the fifth enbodinent. Further, in this enbodi nent, the

one-clock delay circuit 1 may be any type of circuit as far as the
reference signal 9 is delayed by the odd number of clocks therein. Stil
further, the A/D converter 3 may be the one carrying out four-phase
processi ng 20 or six-phase processing, resulting in a simlar operation.
(Seventh Enbodinment) FIG 16 is a block diagram showi ng the structure of a
vi deo signal processing device according to a seventh enbodi ment of the
present invention. In FIG 16, the present video signal 25 processing
device is alnost identical in structure to the 67 above-descri bed video
signal processing device of the first enbodinent in FIG 1. The present

vi deo signal processing device is newy provided with first and second

m ni mum val ue retention circuits 30 and 31, and this is the difference from

the 5 above-described video signal processing device of the first

© OO
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T

enbodi nent. Thus, in the present video signal processing device, any
constituent identical to that in the video signal processing device of the
first enbodiment is under the same reference nuneral, and is not described
again. Next below, it is described the reason 10 why the first and second
m ni rum val ue retention circuits 30 and 31 are newy provided. The video
signal processing device of the first enbodinent is so structured that the
back porch periods each outputted fromthe first and second back porch
detection circuits 6 and 7 go to 15 the conparator 8, and accordingly |et
the display display every video signal thereon. Wth such structure, no
probl em occurs if any arbitrary line in the video signal 24 can be
extracted for operation such as st | image. However, if the video signal
24 is a noving inage, the back pezchzperiod does not stay the same. 20
Thus, the phase of the line on dLhe&pnge is frequently shifted. In this
respect, the video signal procé&%%g% evi ce does not operate in a nornal
manner. Thus, the video signal @ i ng device of this enbodi nent can
clear easily the above-describedfprdblLEm by using, as shown 25 in FIG 16,
the first ninimumvalue retentioh ciffcuit 30 for
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68 receiving the back porch period detected by the first back porch
detection circuit 6, and detecting the m ni num val ue thereof, and the
second m ni mum val ue retention circuit 31 for receiving the back porch
peri od detected by the second back porch detection 5 circuit 7, and
detecting the m ninumval ue thereof. Next below, the operation of the
present video signal processing device is described by referring to FIG
16. In FIG 16, the first and second m nimum val ue retention circuits 30
and 31 are circuits for detecting, respectively, the 10 m ni num val ue of
t he back porch periods successively outputted fromthe correspondi ng back
porch detection circuits 5 and 7. The first and second m ni mum val ue
retention circuits 30 and 31 typically store the m ni num val ue, conpare the
recei ved back porch period with the m ninumvalue in storage, and operate
to update 15 the m ni num val ue. Thanks tq:thqﬁfirst and second m ni num

val ue retention E =
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circuits 30 and 31, the present video signal processing device can fixedly
recogni ze the back porch period of the video signal 24 by utilizing the

m ni nrum val ue thereof. In such manner, the 20 present video signal
processi ng device can operate in a stable manner for detection in the
novi ng i mages. Further, with the first and second m ni num val ue retention
circuits 30 and 31, detection of the back porch period can be carried out
real tinme. Thus, the present video signal processing device can |let the 25
di spl ay display every pixel of the video signal 24 thereon 69 regardl ess
of the types of the video signal 24 provided fromthe image signal source.
As described in the foregoing, the video signal processing device of this
enbodi ment can deal with the case, with ease, that 5 a video signal from
the image signal source is a noving imge, and can assuredly let the

di spl ay display every video signal thereon

FIG. 18

VIDEO SIGNAL _l }
24 T
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REFERENCE SIGNAL
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FIRST PHASE DATA
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11
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For the sake of clarity, the video signal processing device of this

enbodi nent is provided with the first and second m ni num 10 val ue
retention circuits 30 and 31 in addition to the video signal processing
device of the first enbodinment. Here, the video signal processing device of
this enbodi nent may be provided with first and second maxi mum val ue
retention circuits instead of the first and second m ni num val ue retention
circuits 30 and 31, and the 15 first and second falling edge detection
circuits instead of the first and second | eadi ng edge detection circuits 4
and 5. In such structure, the first and second back porch detection
circuits 6 and 7 operate to detect a period including both the back porch
period and the valid video signal pEPﬂoGi.TﬂuQ, even with such 20
alternative structure, the video signal processing device of this

enbodi nent can ogerate jn sint | ar maprRer, ~| hi s enbod] t,~simlarly

to the cases in €ﬁ§?5§6$%pgg§9ribed engghi@anzgj t he on@gtﬂzgk(ﬁklay

circuit 25 may bSECANY PHASEeDATH Ll r cui t f @theuref@ gtpnal 9 is
AI'D

del ayed 25 by the odd nunber qf _clocks Therein” Also,  the
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may be the one carrying out fourREﬂhA@E\ﬂENToSH&E‘ ng or six-phase processing,
resulting in the same operation. Pyl CABI LI TY 5 Wth the

present.d nvention a display of reg fi ' lﬁr L
di spl ayn@aﬁ“’dl spl ay every videg i-mag?egiagga{j 0 rocg0 S
by detecting a back porch

connected to.-a video signal pr¢c
period or a valid video signal jperiod in data varied in phase outputted

f A/ D SVET] h

esol ut i on, 1EAEIES %ﬁsgy&gsﬁcﬂﬂswewié B RaToE 8 e neddin nés?e groeae "
swi t chi ng _out ut data varied in phase fromthe A/D convert 7 ﬁ\l VS
1. Avi deosi Gk %r‘fié’@&Fﬁgﬁé%'l’iﬁﬂj&’ﬁilgpﬂr%?yvﬁSSHaﬁ%]aﬁ e $° pitha PRf

vi deo signal inputted froman image signal source,
porch detection circuit 60 detects the back porch period in a

similar manner to the above. The back porch period thus detected
5 is provided to the storage part 13. The storage part 13 then
:irovides both the received back porch period and the stored back
porch period to the comparator 15. Herein, the received back
porch period may be once stored into the storage part 13.
When detecting an input of those two back porch periods,
10 the comparator %etennines whether or not outputting the control
signal 12 again based on a result obtained through determination
logic, which will be later described. If the control signal 12
is inputted, the multiplexer 2 switches its output signal between
the output signal from the one-clock delay circuit 1 and the
15 reference signal 9.

Next, it is described the determination operation of the
comparator :é’]%n detail by referring to FIGS. 4 to 6. FIGS. 4 are
time charts showing the relationship between the reference signal
9 and the output signal from the storage part 13. Specifically,

20 FIG. 4(a) shows a case where head data (data on the left end on
the display) in the valid video signal region is outputted from
the first phase of the A/D converter 3, while FIG. 4(b) shows a

case where the head data is outputted from the second phase of

the A/D converter 3.

25 FIGS. 5 are time charts showing the flow of data for a case

32
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t he device conprising: a clock delay circuit for receiving a reference
signal, and 5 delays the reference signal by the odd nunmber of clocks for
output; a nultiplexer for selecting either said reference signal or an

out put signal fromsaid clock delay circuit for output; an A/ D converter
for converting said video signal into a digital signal for two-phase output
as first phase data and 10 second phase data with reference to an out put

detect i ng amPULuPREReBgets Rt ur 1" HEES o g R E6 e do bt
Second | cadPfgiRRRE QR RCEIBR £ die A7 B CORTEEk g EPERE, e dgerhpcd
valid video signal region in said second phase data, and outputs a
detecti on spyosessdngespuhankg dnsacdenosed| byt thec Plaskenede FERATSE, and
circuit for detecting a first back porch period starting fromthe output
si gnal fromtsdianig2e abutimeltekemndooutputist the ividen data guandt® &t tise
said first | eading edge detection circuit; a second back porch detection
circuit $or tdet esineg anlyethedfirst phase data 10 goes to the leading edge
detection circuit 40 in the video signal processing device of this
embodiment, the leading edge of the output signal from the leading
edge detection circuit 40 is found at time t6. It is thus known
that the back porch number M2 between times t2 and té is 4, and
10 rendering M2 always smaller than M1 in value. As such, such
relationship as the above equation (4) is established.

When the above equation (3) is satisfie;lc, the comparator
j’l’%gain outputs the control signal 12 to the multiplexer 2. 1In
response thereto, the multiplexer 2 again goes through its

15 switching operation so as to output the reference signal 9. Once
the reference signal 9 was inputted, the A/D converter 3 can
retains a state that the head data in the valid video signal region
is outputted always from the first phase data. Therefore,
similarly in the first embodiment, the present video signal

20 processing circuit basically has no need to operate once such
state that the head data is outputted always from the first phase
data is retained.

When the above equation {4) is satisfied, the comparator

1 -
,&'%oes not output the control signal 12 to the multiplexer 2 so

25 as to let the multiplexer 2 keep selecting the signal from the
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back porch period starting fromthe output signal fromsaid 72

mul tiplexer to the detection signal outputted fromsaid second 25 |eading
edge detection circuit; and a conparator for conparing said first back
porch period and said second back porch period, and when said first back
porch period is |longer than said second back porch period, deternining t hat
head data in the valid video signal region |n sai d video signal I S not

i ncluded in,said first ha&e dat a, and out Ln g t in
sa il 1 piBxcPe ot BopPciiare, s Bhee oiah (her SpBaty %%@%&ﬁo%’éna?
processing device according to claim]l, mhereln said . first bac
detecti on cfregrengies s asHPHiFPPE?lb%ﬁfWW% S&dnd %‘fﬁgvgﬁgiﬁﬁﬂber
of clocks in said video signal, and 5 sai d second back porch
det ecti on cB¥YBghropbziRgss %Ils}libw Bec kbgoimagp s igRAbSAWGRy t B@SBtnber
of clocks in said

on a result obtained by subjecting each received value to a

5 predetermined determination logic, the comparator 18 outputs the
control signal 12 to themultiplexer 2. Inresponse to the control
signal 12, the multiplexer 2 switches its output signal between
the output signal from the one-clock delay circuit 1 and the
reference signal 9. Herein, if the comparator%g"decided not to

10 output the control signal 12 according to the result obtained by
the determination logic which will be later described, the
multiplexer 2 surely does not go through its switching operation.

Next, it is described in detail the determination operation
of the comparator%g‘ by referring to FIGS. 9. FIGS. 9 are time

15 charts showing the relationship among the detection signal
generated in the valid video period detection circuit 17, the
first phase data 10, and the second phase data 11. Specifically,
FIG. 9{a) shows a case where head data {data on the left end on
the display) in the valid video signal region is outputted from

20 the first phase of the A/D converter 3, while FIG. 9(b) shows a
case where the head data is outputted from the second phase of
the A/D converter 3.

In FIGS. 9, a to ¢t denote data included in the video signal
24 provided to the A/D converter 3. For convenience, each of a

25 to # is assumed to be ON. In this embodiment, needless to day,
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video signal. 3. The video signal processing device according to claim1,
further conprising a first mninmumvalue retention circuit for inputting,
into the conparator, a mnimmvalue of said first back porch periods
outputted fromsaid first back porch detection 5 circuit as another first
back porch period, and a second m ni numvalue retention circuit for

I nputting, into the conparator, a m ninmum val ue of said second back porch

73 e CLOG R e A SR SEERN SRRk DO B! S8 ANRERER WAy D

anot her second eri o processi ng device

di spl ayi ng, on a display, every Rix I n I deo_signal ,i.nputted .framan
i mage si gnal sourgéfgf:heéﬁe%%‘é’ @%g&ﬁsi ﬂg@yaqb?%‘ilé&a é?agprgﬁi’fhﬁ Sft
receiving a reference_signal, and 5 delays the reference signal by the odd
nunber of clekkenfide BiEpLAY) # iitheVakef wislea glgeal Rpaianis inglnded

ref erence si gnal
in the first phase data 10. Thus, the data » which is the second

5 from the head is included in the second phase data 11 at the same
phase position as a in the first phase data. In this manner, the
A/D converter 3 subjects 20 pieces of data from data a to data
t to the two-phase processing.

The leading edge and the falling edge of the detection
10 signal generated in the valid video period detection circuit 17
coincide with the leading edge of the first phase data 10 and the
falling edge of the second phase data 11, respectix;ély.
Accordingly, the data a to data ¢ £it in a range of a pulse width
of the detection signal generated in the valid video period
15 dJdetection circuit 17. If this is the case, as shown in FIG.:%"(a) R
such relationship as an equation (5) is established between the
number of pixels detected by the valid video period detection

circuit 17 and the horizontal resolution.
Detected Number of Pixels = Horizontal Resolution/2 ... (5)
20 When the above equation (5) is satisfied, the comparator
,B";g'oes not output the control signal 12 to the multiplexer 2. The
multiplexer 2 thus outputs the reference signal 9 without going
through its switching operation. Once the reference signal 9 was
inputted, the A/D converter 3 can retain such state that the head

25 data in the valid video signal region is outputted always from
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or an output signal fromsaid clock delay circuit for output; an A/D
converter for converting said video signal into a digital signal f or
t wo- phase out put as first phase data and second 10 phase data with
reference to an output signal fromsaid nultiplexer; a |eading edge

detection circuit for detecting, in a predeterm ned manner, a |eadi ng edge

of a valid video signal region in either predetermned said first phase

data or sai Sea dat '!{)S%!EEPU ; ' S| |
correspondi S]:éﬂat ﬁé?%?%@%g%%aﬁqug%c%@fﬁec |o'n%§fn?%§?f&9fc%dr’ q£Sleet g%tg?n]gne; eack
porch period..starti f.romthe output sjignal fromsai d nultinplexer. t.he
det ection s?fdﬁéﬁ% Sﬂ'?’%&ﬂ"g&tf‘r Fhes ?83?%‘33% e%d%’eg% e%ﬁ?co%ss%‘&(c"ﬁ%cﬁ“llt%] a
storage part for receiving said_back porch period, and storing and

out put ti ng i.‘?‘i‘s&q‘?‘%-}ﬁfepaéagﬂ ReRd e%&‘%rﬁd:q g’né’?fi gugh state tnat the head

data is always outputted from the first phase data is retained.

5 Next, as shown in FIG. 9(b), the head data (data on the left
end of the display) @ in the valid video signal region is included
in the second phase data 11. Thus, the data b5 second from the
head is included in the second phase data 11 at a position having
the one-clock-delayed phase relationship with the position of a

10 in the first phase data. As such, the A/D converter 3 subjects
20 pieces of data from data a to data £ to the two~-phase processing.
Here, the leading edge and the falling edge of the detection

signal generated in the valid video period detection circuit 17
¢oincide with the leading edge of the first phase data 10 and the

15 falling edge of the second phase data 11, respectively.
Accordingly, the phase of the data @ which is the head data in

the second phase data 11 is delayed by one clock from the leading
edge of the first phase data 10, while the phase of the data ¢
which is the last data in the first phase data 10 is delayed by

20 one clock from the falling edge of the second phase data 11. Thus,
neither data fits in the range of the pulse width of the detection
signal generated in the valid video period detection circuit 17.

9{b).
If so, as shown in FIG. 8+¢a), the number of pixels detected by

the valid video period detection circuit 17 and the horizontal

25 resolution has such relationship as an equation (6) next below.
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ref erence signal selected and outputted by said nultiplexer and the out put
signal fromsaid clock delay circuit; and 25 a conparator for
outputting a control signal for controlling said multiplexer to switch
a signal selected and outputted therefromso that said storage part outputs
a back porch period each corresponding to the signal selected and outputted
fromsaid nmultiplexer, conparing the correspondi ng back porch 30 periods

outputted from Saidét%t&rei‘ﬂ% r %?ewift Biﬁéig at bﬁ&ri%ﬁ’g?#gﬂ%%‘;@ﬂ%’;ffrgh

period corresponding to sail rence signal '1s e han
t he back ponh perigﬂ]corresponding to the output signal fromsaid clock
del ay circui ,'détér I ning that head data in the valid video signal region
in said video sign a, and

outputting said co Fgftgé}@r{’c%&%%%tlig’.ns%g {é:f}&j%@g'sﬁa'dgﬁﬁc‘é%‘@?@a%i ce
accordi ng tgfﬁiajn14, wherei n sai d back porch detection circuit detects
sai d back pdt CHtBEERIh e gontra) shisradukddio bhe auddipleres3 go\agi&e Rripm| .
6. A video signal processing device for displaying, on a display, every
pi xel ind%a hfedulitdndiexest ted selestan shagalsfyoml theore; cloek dislay
conpri Stng: circuit 1. In response to the control signal 12, the multiplexer
2 switches its output signal. To be specific, the multiplexer
2 selects a signal from the one-clock delay circuit 1 for output
to the A/D converter 3. Once the signal from the one-clock delay
10 c¢ircuit 1 was selected, the A/D converter 3 regards a one-
clock-delayed signal as a reference, retaining the state that the
head data in the valid video signal region is always outputted
from the first phase data. Therefore, similar to the case in the
first embodiment, the present video signal processing circuit
15 ©basically has no need to operate once the state that the head data
is always outputted from the first phase data is retained.
Note herein that, even if the head data in the valid video
signal region is started to be outputted from the second phase
data in operation, similarly to the case in the first embodiment,
20 the present video signal processing device can retain the state
that the head data in the valid video signal region is always
outputted from the first phase data.
As described in the foregoing, according to such structured

video signal processing device of the present invention that the

25 valid video period detection circuit 17 where receiving pulses
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a cl ock de

ay circuit for receiving a reference signal, and 5 del ays the

reference signal by the odd nunber of clocks for output; a multiplexer for
selecting either said reference signal 75 or an output signal from said
clock delay circuit for output; an A/D converter for converting said video
signal into a digital signal for two-phase output as first phase data and

second 10
mul ti pl exer
of avalid

phase data with reference to an output signal fromsaid

thd b&ﬁﬂkﬂge%€ﬂewgﬁieﬁéi&Qﬁ&#iﬁéﬁtl Qy detecting a | eadi ng edge

video signal region in sal I rst phase data, and outputs a

detection signal ?REE%SF’?]Q?#}IE‘Q 448 eatso]ishé@\l}afiln FIeD If‘{séldg ﬂQir?ed%eea%Etd%‘"t%{ on

circuit for

detecting & ng edge o VI deo alrégioninsaid

2 Vel o' vi adgena Pt Brome Red and o5, i alediRy 2 TATHE Vb8 videos”

starting fr

10

15

20

25

omthe detection_signal outputted from
signal region is included in the first phase data 10. Therefore,

the data b second f£from the head is included in the second phase
data 11 at the same phase position as the first phase data a. As
such, the A/D converter 3 subjects 20 pieces of data from data
a to data ¢ to the two-phase processing.

The leading edge and the falling edge of the detection
signal generated in the valid video period detection circuit 17
coincide with the leading edge of the second phase data 11 and
the falling edge of the first phase data 10, respectively.
Accordingly, the data @ to data # fit in a range of the pulse width
of the detection signal generated in the wvalid video period
detection circuit 17. If this is the case, as shown in FIG. 11(a}),
such relationship as an equation (7) is established between the
number of pixels detected by the valid video period detection
circuit 17 and the horizontal resolution.

Detected Number of Pixels = Horizontal Resolution/2 ...(7)

When the above equation (7) is satisfied, the comparator
,Bl’%utputs the control signal 12 to the multiplexer 2 so as to bring
the multiplexer 2 to select the reference signal 9. In response
to the control signal 12, the multiplexer 2 selects the reference
signal 9 corresponding to the control signal for output to the

A/D converter 3. Once receiving the reference signal 9, the A/D
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20 said | eading edge detection circuit to the detection signal outputted
fromsaid falling edge detection circuit; and a conparator for conparing a
val ue half of an inputted horizontal resolution with said valid video
period, and when the value half of said horizontal resolution is |arger
than said valid 25 video period in value, determ ning that head data in
the valid video signal region in said video signal is not incbude? inlsaid
first phase ' outputting a signal for controlling said nultiplexer
to smﬁfch aﬁggﬁggﬂﬁng?gnal therefrom 7. The video signal processing device

according to clai , rei idovglid,videp period detection cirguit
detects gai d 76 'Be&glcl ‘aw ega%ergFoglﬁﬁlﬁsTngﬂgﬁéz‘ﬁﬂ%d:grﬁ% oﬁ‘f?(:w'%n %ai d
video signal. 8. A ﬂs?eo si gnal processing device for displaying, on a

di spl ay, evé#y prxe n a video signal inputted froman inage signal

source, the device conprising:
Sincrépsuch egquation (8) as in the above is established, by

5 taking the above-described equation (7) into consideration, the
number of pixels detected by the valid video period detection
circuit 17 and the horizontal resolution have such relationship
therebetween as an equation {(9) if the above equation (8) is
expressed by the inequality.

10 Detected Number of Pixels > Horizontal Resolution/2 ...
(9)
When the above equation (9) is satisfied, the comparator
A outputs the control signal 12 to the maltiplexer 2 so as to bring
the multiplexer 2 to select the signal from the one-clock delay
15 circuit 1. In response to the control signal 12, the multiplexer
2 switches its output signal. Once the signal from the one-clock
delay circuit was selected, the A/D converter 3 starts regarding
a signal whose phase is delayed by one clock as a reference,
retaining a state that the head data in the valid video signal
20 region is always outputted from the first phase data. Therefore,
once retaining the state that the head data is always outputted
from the first phase data, similar to the case in the first
embodiment, the present video signal processing circuit basically
has no need to operate thereafter.

25 Note herein that, even if the head data in the valid video
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a clock delay circuit for receiving a reference signal, and 5 delays the
reference signal by the odd nunber of clocks for output; a multiplexer for
selecting either said reference signal or an output signal fromsaid clock
delay circuit for output; an A/D converter for converting said video signal
into a digital signal for two-phase output as first phase data and second
10 phase data with reference to an output signal fromsaid nmultiplexer; a

| eadi ng edge,. ction cirtguj etecti dj e i

vi deo signa%lg§glp%e§g°§ai% %%%%ﬁ%igﬁh§% 89?8?#%%@ %ﬁ@%ﬁ@%ﬁ;ﬂ%gﬁgﬁ_,g%e
o ot S RIS othiarvn ol el R PELFEDEE .
phase data, and outputs a detection signal corresponding thereto, a valid
vi deo peri odFhecPEeseBh ¥ldeqisiongl pEpEessiRg Aepiqe cangeatpdnithe stats ng
fromthe detection signal outputted from 20 said | eadi ng edge detection
circuit to tthatddhechesd dpgmalinobtheuvabidfvides sfignal |Tegiaids @dMans on

circuit; and a conparator for conparing a value half of an inputted 77
5 outputted from the first phase data.

In FIGS. 11, described next is a case where an arbitrary
pixel is OFF. A state that the video signal 24 is always one pixel
short on the display is observed only when the above equation (9)
is satisfied. This is because, such pixel shortage is not

10 observed when the head or the last of the video data is in the
black level, but the video data needs to be ON at both ends in
order to satisfy the equation (9).

Thus, when an equation (10) is satisfied, the comparator

%f‘etains the output state from the multiplexer 2 for output to
15 the A/D converter without any change.

Detected Number of Pixels = Horizontal Resolution/2 ...
(10)

When the above-described equation (9) is satisfied, the
con’tparator,g%)utputs the control signal 12 so as to switch the

20 output from the multiplexer 2. With such operation of the
comparator,%’%' the present video signal processing device can bring
the display to display a video without pixel shortage.

As described in the foregoing, according to such structured

present video signal processing device that the valid video period

25 detection circuit 17 where receiving detection puls tected
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resolution with said valid video period, and when the val ue half
I zontal resolution is smaller than said 25 valid video period
etermning that head data in the valid video signal region in
signal is not included in said first phase data, and outputting
r controlling said nultiplexer to switch an output signa

9. The video signal processing devi ce according to claima8,

S BRSSO e i
es devi ce for d| sp Ia¥§p A |th§0[}$l{§§%1fa%<’éfg\ég¥éégl Xg&d: n"r}?af‘g'

a eo S Ca
circuit for receiving a reference signal, and 5 delays the
igpreparatahd 8orelceige thef deteeked %sm phtpizels landop cv@lug or
Ither said reference signal or an output signal fromsaid clock
ia¥Hrofothpuborizontal resolution for comparison, a display can
assuredly display every video signal thereon.

In this embodiment, similarly to the case in the first
embodiment, the one-clock delay circuit 1 may be any type of
circuit as far as the reference signal 9 is delayed by the odd
number of clocks therein. Also, the A/D converter 3 may be the
one carrying out four-phase processing or six-phase processing,
which can easily operate in a similar manner.

{(Fifth Embodiment)

FIG. 12 is a block diagram showing the structure of a video
signal processing device according to a £fifth embodiment of the
present invention. In FIG. 12, the present wvideo signal
processing device is almost identical in structure to the
above-described video signal processing device of the third
embodiment in FIG. 7. Note that, the present video signal
processing device is provided with a first leading edge detection
circuit 4, a first falling edge detection c1rcu1t.1»]é§0" and a first
valid video period detection circuit 20 instead of the leading
edge detection circuit 40, the falling edge detection circuit 1«%%"
and the valid video period detection circuit 17 in FIG. 7. And

therein, a second leading edge detection circuit 5, a second

falling edge detection circuit 21, and a second valid video period
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an A/ D converter for converting said video signal into a digital signal for

t wo- phase output as first phase data and second 10 phase data with
reference to an output signal fromsaid nultiplexer; a first |eading edge
detection circuit for detecting a |eading edge of a valid video signal
region in said first phase 78 data, and outputs a detection signal
correspondi ng thereto; 15 a second | eadi ng edge detection circuit

o er s hfbd R 04,2098 9 BrdAUadietdin Y WalviRY O irhdss b AAHON

phase dat a, put’s™e teéctron signal cor _ thereto; a first
Vi deo Si gnarHETRASaF SHAP oo S Lied e St AT on
detoct i ng o AGEnGE Abgoriod REDPRARERYT A H ot LT GReR T videl Sl
phase data, and outputs a detection signal correspondi ng thereto;
processing device, any constituent identical to that in the video
5 signal processing device of the third embodiment is under the same
reference numeral, and is not described again. Herein, a
comparator 23 is different from the comparator,%.%‘ in reference
numeral since receiving a signal different from the one thereto.
Focusing on a signal applied to the leading edge detection
10 circuits, the falling edge detection circuits, and the valid video
period detection circuits, the present video signal processing
device may be a combination, in structure, of the video signal
processing device of the above-described third embodiment in FIG.
7 and the video signal processing device of the above-described
15 fourth embodiment in FIG. 10. Details are described below.
As deséribed in the foregoing, the video signal processing
devices of the third and fourth embodiments have to detect the
horizontal resolution in the 1image signal source. This
horizontal resolution in the image signal source can be estimated
20 by detecting, generally, the frequencies of the horizontal
synchronizing signal and the vertical synchronizing signal from
the respective image signal sources. In the recent market,
however, such estimation of the horizontal resolution in the

frequencies of the horizontal synchronizing signal and the

25 wvertical synchronizing signal may not be applicable to some image
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a first valid video period detection circuit for detecting 25 a first
valid video period starting fromthe detection signal outputted fromsaid
first | eading edge detection circuit to the detection signal outputted from
said first falling edge detection circuit; a second valid video period
detection circuit for detecting 30 a second valid video period starting
fromthe detection signal outputted fromsaid second | eadi ng edge detection
circuit to the q%{%%tion signal outputted fromsaid second falling edge

det ection ciTteR

% onparator for comparing said first valid vide

period and 35 said second valid video period, and_when said secpond val.id
video period is | ompeetiorer 48 @TOers %BFFBQVFﬁﬁodbﬁpgﬁ,é%fe‘? i SR hat
head data in the valid video signal region in said_video signal is not

i ncl uded in wage f SignaghSQUERRS, Xhe ARVIAR i A§edSsithabe7odiffexently
controlling said nultiplexer to swtch an output signa
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structured so as to recognize such image signal sources. Moreover,
if such image signal sources vary in type, the device thus
differently-structured becomes larger in size, enlarging the
circuit in its entirety.

By taking these into consideration, the video signal
processing device of this embodiment can easily clear the
above-described problems with the structure as shown in FIG. 12.
Next below, the operation of the present video signal processing
device is described by referring to FIGS. 13.

FIGS. 13 are time charts showing the relationship among the
detection signals generated in the valid video period detection
circuits%%’and 22, the first phase data 10, and the second phase
data 11. Specifically, FIG. 13(a) shows a case where the head
data (data on the left end on the display) in the valid video signal
region is included in the first phase of the A/D converter 3, while
FIG. 13(b) shows a case where the head data is included in the
second phase of the A/D converter 3.

In FIGS. 13, a to t denote data included in the video signal
24 provided to the A/D converter 3. For convenience, each of a
to £ is assumed to be ON.

FPirst, as shown in FIG.‘iE%a), the head data (data on the

left end on the display) a in the valid video signal region is
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40 therefrom 11. The video signal processing device according to claim 10,
wherein said first valid video period detection circuit detects said first
val id video period by using the nunber of clocks in said video signal, and
5 said second valid video period detection circuit detects said
second valid video period by using the nunber of clocks in said video
signal 12. ;Féideo signal processing device for displaying, on a display,

; 2
every pixel 2 ngﬁfgﬁ%ﬁsﬁgﬁﬁ% %E%Hﬁﬁdﬁ rt%@l?é'mhﬂ@?léggﬂai so U ESath.IJ.rlﬁ

devi ce conp converting vi deo sign

5 digital sjignal Lwo- phas 88 first phase d sec hase
data with req‘ EW&&J‘P%egﬁ % Segg ﬁ:ggegle SI sl%n%a# %c g%l%ﬁ/s Ui t
for receivin d seco d has data an del ays the second hase_data by
the odd nuntd pJER8T T TnoGmin o8ion DraslGiie rhPasarertce

sel ecting either sald first phase data or an output signal fromsaid clock
del ay circuigignal &%F33§°§€éﬁﬁdt?ruﬂﬁ prataols glgnalefornguipahcto sl

second phase
5 A/D converter 3. As such, once receiving the reference signal

9, the A/D converter 3 can retain a state that the head data in
the valid video signal region is always outputted from the first
phase data. Therefore, once retaining the state that the head
data is always outputted from the first phase data, the present

10 wvideo signal processing circuit basically has no need to operate
thereafter.

Next, as shown in FIG. 13(b), the head data (data on the
left end of the display) & in the valid video signal region is
included in the second phase data 11. Thus, the data b second

15 from the head is included in the second phase data 11 at a position
having the one-clock-delayed phase relationship with the position
of 2 in the first phase data. As such, the A/D converter 3 subjects
20 pieces of data from data a to data £ to the two-phase processing.

The leading edge and falling edge of the detection signal

20 generated in the valid video period detection circuit 17 coincide
with the leading edge of the first phase data 10 and the falling
edge of the second phase data 11, respectively. This is the same
operation as the video signal processing device of the third
embodiment, that is, the same as the above-described case shown

25 1in FIG. 9 (b). The leading edge and falling edge of the detection
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data or said first phase data for output a first |eading edge detection

circuit for

detecting a 80 15 | eading edge of a valid video signal

region in said first phase data, and outputs a detection signal
correspondi ng thereto; a second | eadi ng edge detection circuit for

detecting a
phase data,
a first backg

| eadi ng edge of a valid video signal region in said second
and outputs a detection signal corresponding thereto; 20

' back.,
ol o star (TIED RASEN 1 (8 ar i LSS, glﬁe%tt&°§f5ﬁ§§{lip 22
o o et oo TOlAE 4o e (ﬁb 398@&5%3%%2%%@0%%0 bhasendata; b and

starting fro

said second ¥

to the detection signal outputted from

saj d _reference si E
r%"aéﬁ aldiaggedge e F?‘Snf’t? $tmhase data M&F&P&FiVG YeorfRis ng

said first Q?ck porch period and
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the same operation as the video signal processing device of
the fourth embodiment, that is, the same as the above-described

11
case shown in FIG. 81b).

Therefore, as shown in FIG. 13 L%‘l such relationship as an
equation (12) below is established between a pulse width PW1 of
the detection signal generated in the valid video period detection
circuit 17 and a pulse width PW2 of the detection signal generated
in the valid video period detection ‘circuit 22.

PW1 < PW 2 ... (12)

When the above equation (12) is satisfied, the comparator
,ﬂ"z'g"utputs the control signal 12 to the multiplexer 2 so as to let
the multiplexer 2 select the signal from the one-clock delay
circuit 1. In response to the control signal 12, the multiplexer
2 switches its output signal. To be specific, the multiplexer
2 selects the signal from the one-clock delay circuit 1 for output
to the multiplexer 2. Once the signal from the one-clock delay
circuit 1 was selected, the A/D converter 3 regards a signal whose
phase is delayed by one clock as a reference, and thus, such state
that the head data in the valid video signal region is always
outputted from the first phase data can be retained. As such,
similarly to the case in the first embodiment, the present video

signal processing circuit has no need to operate once such state
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sai d second back porch period, and when said first back porch 30 periodis
| onger than said second back porch period, determ ning that head data in
the valid video signal region in said video signal is not included in said
first phase data, and outputting a signal for controlling said first and
second multiplexers to switch an output signal each therefrom

si nul t aneously, wherein 35 right after activation, the first

mul ti pl exer é%@%% hA8alddsd &@Sﬁiﬁaggtoqlﬁ%q{tt%t& ?gh{“ﬂ% i %etsglﬁggg data

mul ti pl exer ects the secon ase data ftor ou €0 Sigha

processi ng dfgizceetaaﬁ{:c%{ ding to claim12, 81 wherein said first back
d.

porch detectrTon Ci FClit detects said first back porch period by using the

nunber of clocks ip said video signal, and said second back porch_detection
circuit detects sei‘{]q;%he§8&8nﬁ‘%’éc evedy Lh e beadygataiin theevalideridgo

clocks in said video signal
signal region is started to be outputted from the second phase

5 data in operation, similarly to the case in the first embodiment,
the present video signal processing device can retain the state
that the head data in the valid video signal region is always
outputted from the first phase data.

Next, in FIG. J);Ii'(a) , described is a case where only the video

10 data @2 and £ is OFF. In such case, the head data is not included

in the first phase data 10, and the last data of the video data

is not included in the second phase data 11. That is in the same

state as in FIG. 11(b). With the above equation (12) established,

the comparator.ﬁg%hus outputs the control signal 12 to the

15 multiplexer 2 so as to bring the multiplexer 2 to select the signal

from the one-clock delay circuit 1. 1In response to the control

signal 12, the multiplexer 2 switches its output signal. To be

specific, the multiplexer 2 selects the signal from the one-clock

delay circuit 1 for output’“to the A/D convérter 3. Once the

20 signal from the one-clock delay circuit 1, the A/D converter 3

regards a signal whose phase is delayed by one clock as a reference,

and thus, the state that the head data in the valid video signal
region is always outputted from the first phase data.

At this time, the head data & in the video signal 24 is

25 1included in the second phase data 11. This may sound that the
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status is not ideal. However, since the video data a and ¢ is
the black data, the data has pixel shortage from the beginning,
and thus does not cause such problem as described in the foregoing
if shown on the display as it is. In FIG. 11(b), when only the
video data @ and ¢ is OFF, the similar description is applicable.

Further, in FIG. .1%1"1(' a), it is described a case where any
arbitrary pixel excepting for the video data @ and ¢ is OFF. 1In
this case, when the video data b or s is the black data, PW1 becomes
larger than PW2. 'Accordingly, when the following equation (13)
is established, the comparator ,i%;fetains the output state of the
multiplexer 2, and outputs the same to the multiplexer 2 as it

1s.

PW1 = PW2 ee. (13)
A3
In FIG. .21(b), when any arbitrary pixel excepting for the
video data a and ¢ is OFF, the above equation (12) is applicable.
As is known from the above, when the above equation (13)
is satisfied, the comparator,a'z%ioes not output the control signal
12 to the multiplexer 12 so that the state for the output signal
in the multiplexer 2 is retained. When the above equation (12)
is satisfied, the comparator,s"zg'utputs the control signal 12 to
the multiplexer 2 so as to bring the multiplexer 2 to switch its
output signal. By such operation, the present video signal
processing device can always let the display display the video

without pixel shortage.

Herein, in this embodiment, similarly to the case in the
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Next, in the present video signal processing device, the
multiplexer 26 receives the first phase data 10, and a signal
outputted £from the one-clock delay circuit 25 where receiving the
second phase data 11, that is, the one-clock delayed second phase
data 11. The multiplexer 27 receives the first phase data 10 and
the second phase data 11. When the present wvideo signal
processing device is activated, the multiplexer 26 selects the
first phase data 10 for output, while the multiplexer%zzﬁ"selects
the second phase data 11 for output. Thereafter, in response to
the control signal 12 outputted from the comparator 8, the
multiplexer 26 switches itself to select the one-clock-delayed
second phase data 11 for output, while the multiplexer% switches
itself to select the firét phase data 10 for output.

On comparison between the video signal processing device
of the first embodiment, the operation of such structured video
signal processing device of this embodiment is described by
referring to FIGS. 15.

FIGS. 15 are schematic diagrams showing the relationship
among the first phase data 10,” the second phase data 11, an output
signal 28 from the multiplexer 26, and an output signal 29 from
the multiplexer 27. In FIGS. 15, a to £ denote data included in
the video signal 24 going to the A/D converter 3. Specifically,
FIG. 15(a) shows a case where the head data (data displayed on
the left end on the display)} in the valid video signal region is

included in the f£irst phase data 10 £rom the A/D converter 3, while
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FIG. 15(b) shows a case where the head data is included in the
second phase data 11 from the A/D converter 11.

First, in such case as shown in FIG. 15(a), the comparator
8 operates in a similar manner to the video signal processing
device of the first embodiment. That is, as described in the
foregoing, when the above equation (1) is satisfied, the
comparator 8 does not output the control signal 12 to the
multiplexers. Accordingly, as described in the foregoing, the
multiplexers 26 and 27 select, without going through its switching
operation, the first phase data 10 and the second phase data 11
outputted from the A/D converter 3, respectively, for output. In
this manner, the present video signal processing device can retain
the state that the head data in the valid video signal region is
always outputted from the first phase data. Therefore, once
retaining the state that the head data is always outputted from
the first phase data, the present video signal processing circuit
basically has no need@ to operate thereafter.

Next, similarly'in such case as shown in FIG. 15(b), the
comparator 8 operates in the same manner as the video signal
processing device of the first embodiment. To be specific, as
described in the foregoing, when the above equation (2) is
satisfied, the comparator 8 outputs the control signal 12 to the
multiplexers. Accordingly, in response to the control signal 12,
the multiplexers ﬁg’and é%;going through the above-described

switching operation. In detail, the multiplexer 26 switches
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itself to select the one-clock delayed second phase data 11 for
output, while the multiplexer :22%' switches itself to select the
first phase data 10 for output. In such manner, the present video
signal processing device can retain the state that the head data
in the valid video signal region is always outputted from the first
phase data. Therefore, once retaining the state that the head
data is always outputted from the first phase data, the present
video signal processing circuit basically has no need to operate
thereafter.

Note herein that, even if the head data in the valid video
signal region is started to be outputted from the second phase
data in operation, the present video signal processing device can
retain the state that the head data in the valid video signal region
is always outputted from the first phase data.

As is known from the above, the video signal processing
device of this embodiment can deal with an image signal source
having higher resolution, and can assuredly let the display
display every video signal thereon.

Note herein that, the video signal processing device of this
embodiment can be provided with first and se_:cond falling edge
detection circuits instead of the first and second leading edge
detection circuits 4 and 5. With such structure, the first and
second back porch detection circuits 6 and 7 operate to detect
a period including the back porch period and the valid video signal

period. Thus, with such structure, the video signal processing
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