-1- 2264608 DATA READ -DEVI CE OF VI DEO MEMORY The present
invention relates to data read devices for video menories in digital image
processing devices. 5 A video.menory is:.a neans fog;recording or storing a
conposi te image signal which has been converted to a digital signal. == O?’
General |y, the conposite image signal is conprised ®f a [um nagse, 1g <& <
signal Y and chrom nance signals R Y and B-Y, and in order to record the
digitalized conposite inage signal in a negory, the said signal is
separated into the |um nance signal Y and chrominance signals R Y and B-Y,
so that data of |um nanwm | Y and B-Y can
be stored separately. 1 ; o t ignal Y and
chrom nance signals R Y and B-Y conprising the conposite inmage signal is ,
4:1:1, which is directly recorded into and read out fromthe video nenory#
20 However , Thenpreseht imeentionfreiatesito damceeadi dpvidesafodt vided nethpFese -
signal having.different ratios are stored to a separate menory by using a
standar di zed dBsigHal BRge Proeessingtdevicesari ses a di sadvantage invol ving a
considéragle waste of nenory. 25 As a result of this, in order to
optim ze capacity of the nenory, the data of |unminance signal Y and _
chrom nance si gnal sp B @1?1(3 SAAY ' % . 1 he I n
proportion to the r‘%’lts ﬂ%é 0 Pﬁbery (}g%p%ééglqgg%ﬁ%%(gﬁ;ﬁl{ ﬁgfﬂ&@gh C&hgsgtérﬁﬁgéé/
signal which has been converted to a digital signal.

Generally, the composite image signal is comprised of a luminance

10  signal Y and chrominance signals R-Y and B-Y, and in order to record the
digitalized composite image signal in a memory, the said signal is separated
into the luminance signal Y and chrominance signals R-Y and B-Y, so that
data of luminance signal Y and chrominance signals R-Y and B-Y can be
stored separately.

15.

Here, a data ratio of the luminance signal Y and chrominance signals
R-Y and B-Y comprising the composite image signal is 4:1:1, which is

directly recorded into and read out from the video memory.

20 However, when the data of a luminance signal and a chrominance
signal having different ratios are stored to a separate memory by using a
standardized conventional memory, there arises a disadvantage involving a

considerable waste of memory.

25 As a result of this, in order to optimize a capacity of the memory, the
data of luminance signal Y and chrominance signals R-Y and B-Y are mixedly
recorded in the video memory in proportion to the ratio of the composite

image signal.
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-2- Preferred enbodinments of the present invention aimto provide a data
read: device of a video nenory i-n which, in order to reduce waste of the
video nenory, RY and B-Y signals n1xed|y recorded in a video rnenory are
read thereby to execute signal processing. 5 According to one aspect of the
present invention, there is provided a data read device for a video nenory,
the device conprising: video nenory neans wherein | um nance signal data and
chrom nance 10 signal data of a conposite2i+mge signal are mxedly
recorded in a predetermned ratio; clock generating neans for generating a
clock signal and a chdaﬁeotedséxgbadiiﬂmts of thie present inverton aanuerproeiiey data

i nputting a reference clock signal a horizontal synchronizing SI%?a|
and a \TE‘H i cal ssadcHewRE0tng \ggmanemandmyﬂnghnm rdergtorseducer waste of

R 15 R R Y D A TR R SRS
separating mean nd outputting the | um nance
signal data and§ez{1d(r){(%1r?1i-n ?é%%'((g{r%%ls%%?g?édﬁgregbonse to the cl ock signal

out put frongthe clock generating nmeans by receiving an input of data output

fromthe video nmenory means, wherein the image data separating 25 means
conpri ses: Accordmg to one aspect of the present invention, there is provided a

data read device for a video memory, the device comprising:

\_ - video memory means wherein luminance signal data and chrominance
10  signal data of a composite image signal are mixedly recorded in a

predetermined ratio;

clock generating means for generating a clock signal and a control
signal having predetermined frequencies by inputting a reference clock signal,

15  a horizontal synchronizing signal and a vertical synchronizing signal;

address generating means for generating an address signal of the video

memory means in response to the control signal generated from the clock
Y generating means; :
20

image data separating means for respectively separating and outputting
the luminance signal data and chrominance signal data in response to the clock
signal output from the clock generating means by receiving an input of data
output from the video lﬁemory means, wherein the image data separating

25 means comprises:

first delay means for delaying by one clock data read out from the

video memory means;
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first delay nmeans for delaying by one clock data read out fromthe video
menory neans; 30 -3- first latch nmeans for conformng an output time of
cl ock-del ayed data fromthe first delay neans to that of undel ayed-data;
second | atch neans for delaying data output fromthe first latch means 5
thereby-to conformthe output ‘tine; first separating neans for separating
the I um nance signal and chrom nance signal data fromthe data output from
t he second del ay neans thereafter to output the sane; and 10 second '
separating nmeans for separating data of RY and B-Y fromthe chrom nance

signal data out pufirst tarch infeankifos confaraiiag iandoutpan finefof cRckidildydd d4taAnal og
converter for converting the |um nance signal data 15 and chriom nance
si gnal dat a fromartheist delgy means tocthat of umdelayadslatay an anal og signal .
‘Preferably, the first delay means conprises: 20 = a first flip-f¥df
whi ch inputs data output fromone of two video nenories and is operated by

Gata out put 1 rom Ry e ey S5 BT fhed SR oyl 81 b BB an
25 5  thereby to conform the output time; - | |
first separating means for separating the luminance signal and
chrominance signal data from the data output from the second delﬁy means
thereafter to output the same; and . o o \JJ
10
second separating means for separating data of R-Y and B-Y from the.

chrominance signal data output from the first separating means; and

‘a Digital-to-Analog converter for'converting the luminance signal data
15 and chrominance signal data from the image data separating means to an

analog signal.
Preferably, the first delay means comprises:

20 a first flip-flop which inputs data output from one of two video

memories and is operated by a clock signal having a first frequency;

a second flip-flop which inputs dafé output from the first flip-flop and
is operated by a first clock and - |
25 '
a third flip-flop which inputs data other than the data input to the first
flip-flop out of the video memories and is operated by a clock signal having

said first frequency.
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athird-flip-flop which inputs data other than the data input to the first
flip-flop out of the video nenories and is operated by a clock signal__ .
having said first frequency. 30 -4- Preferably, the first |latch means
conpri-ses: a fourth flip-flaep. for inputting data output fromthe second
flip-flop and being operated by the second clock; and 5 a fifth flip-flop
for inputting data output fromthe third flip-flop and bei ng operated by

t he second cl ock. Preferably, the second dé ay neans conprises: 10 a ninth
flip-flop for inputting data output fromthe fourth flip-flop and being
operated by a thirdE d‘ﬁ%‘d&b}’atbﬂ‘— irst lafohomeRRs, COPTiseSut t i ng ‘dat a out put from
the fifth flip-flop and 15 bei ng operated by the third clock; a seventh
flip-fFggp for inputting data output fromthe sixth flip-flop and bei ng

oper at: by the thir, d
I nputting data out pudfopk%‘r:nmphﬁ&geven Ettﬂgdan??uﬁi ﬁ%génékcfg%gglal ge%o bz;/n
third cl ock. Pbg{@'gﬁé]medhytﬁég sédondieglotlet amp neans conprises first and

~second mul tipl exers Wwhich |nput data output fromthe ei ghth and ni nth
flip-flopsSand :

a fifth flip-flop for inputting data output from the third flip-flop and
being operated by the second clock.

Preferably, the second delay means comprises:

10
a ninth flip-flop for inputting data output from the fourth flip-flop and
being operated by a third clock;

a sixth flip-flop for inputting data output from the fifth flip-flop and
15  being operated by the third clock;

a seventh flip-flop for inputting data output from the sixth flip-flop and
being operated by the third clock; and

20 an eighth flip-flop for inputting data output from the seventh flip-flop
and being operated by the third clock.

Preferably, the first separating means comprises first and second
multiplexers which input data output from the eighth and ninth flip-flops and

25  operates with a fourth clock as an address signal.

Preferably, the second separating means comprises:
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25 operates with a fourth clock as an address signal. Preferably, the.
second separating neans conprises: 30 -5- atenth flip-flop which inputs
data output fromthe second multiplexer and is operated by a rising edge of
the fifth clock; and an eleventh flip-flop which inputs data output from

t he second 5 mul tiplexer and is operated by a falling edge of the fifth
cl ock. The invention extends to a video nenory provided with a data read
devi ce according to any of the precedi A aspects of the invention. 10

The invention extends also to a digital inmage processing device conprising
a video nenory o tenttefliprfiopryhichriaputsndata. catputfoom. thEsecond antltiplexer
under st andi ng _qof the invention, and to shqow how the sanme nmay be carried
into ef fect andds eperated hy| 2 ristg edgeabithe Bithglockstandianple, 15 to the .y
acconpanyi ng di agranmatic drawings, in which: Figure 1 is a block di agha#
of one exanple of a data read device of a video nenory in accordance wth
the present inventi qg. PSP SR = RS Adts tead L ed. di ags of
one exanpl e of arr%hi %gégga at.%lps%%%rm%né%ﬂﬁs dgganﬁq%%lgfrfg?&eldﬂ}eﬁ %?gﬁ‘?ne 1,
Figure 3a t hivltiplex3s andds bpetatsd by » faliing odgepdfotheffifin clovkge signal - in an
enbodi nent of the present invention; and. 25 Figure 4a through 4f are timng
di agrans of one exanple of a data read . i

The invention extends to a video memory provided with a data read
device according to any of the preceding aspects of the invention.
- .
10 The invention extends also to a digital image processing device

‘comprising a video memory or video memory arrangement as above.

For a better understanding of the invention, and to show how the same
may be carried into effect, reference will now be made, by way of example,

15" to the accompanying diagrammatic drawings, in which:

- Figure 1 is a block diagram of one example of a data read device of a

video memory in accordance with the present invention;

20 Figure 2 is a more detailed diagram of one example of an image data

separating means as illustrated in Figure 1; -

Figure 3a through 3g are data maps of an example of an image signal
“inan embodiment.of the present invention; and
25 |
Figure 4a through 4f are timing diagrams of one example of a data read

device of a video memory in accordance with the present invention.
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device ‘of a video menory in accordancé with the present invention. 30

-6- .The data read device of Figure-l in accordance is provided with neans
conprising: reading neans for reading data froma video.-nenory in'which a 5
conposite image signal of |um nance signal data and chrom nance signal data
Is mxedly recorded in a predeterm ned ratio; and separating nmeans for
separating the read data respectively into | um nance data and chrom nance
data. 10 Figure 1 is a bl ock di agram of - a-data read device of a video
menory in accordance with the_present inventjon. The data read_ devi ce of
Figure 1 conprises: Lbe datairead davige of Figwed in arcordancsl§ PIoVided With misansi n
the | um nance signal. .data and chrom nance signal data of the conposite

i mage ghgnal ar@RI¥BEY recorded in a predeternined ratio; 20 |

cl ock "§&nerating nmeans 12 for generating a clock signal CKn and control

si gnal SC having a predeterm ned frequency by inputting a reference clock

signal, horizontal seagiNgOfieansTofi @adingatstavio @avidepnatensoryz imovisichnal ;
address generating neans 13 for generating address signals of the first 25
and second 5vi deonmpositei iexageGignal of luminanee pignebdata andechrominancesvigmal data

is mixedly recorded in a predetermined ratio; and

separating means for separating the read data respectively into
~luminance data and chrominance data.
10 S
Figure 1 is a block diagram of a data read device of a video rriemory

in accordance with the present invention.

The data read device of Figure 1 comprises:
15 _
a first and a second video memory 10 and 11 wherein the luminance
signal data and chrominance signal data of the composite image signal are

mixedly recorded in a predetermined ratio;

20 clock generating means 12 for generating a clock signal CKn and
control signal SC having a predetermined frequency by inputting a reference

clock signal, horizontal synchronizing signal and vertical synchronizing signal;
address generating means 13 for generating address signals of the first

25 and second video memories 10 and 11 in response to the control signal

- generated from the clock generating means 12; -
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generated fromthe cl ock generating neans 12; 30 -7- inmage. data
separating means 14 for separating respectively and outputting the .
| um nance signal data and chromi nance signal data in response to the clock
signal CKn output fromthe clock generating neans 12 by receiving an input
of data output fromthe first and second video nmenories 10 5 and 11; and
a Digital-to-Analog (D)A) converter 15 for converting the |um nance signal
data and chroni nance signal data separat’ed fromthe i nage data separating
means 14. 10 As shown in Figure 2, the circuit of the inmage data separating
means conpri ses: ifnaget dakal agparating aeanwhl4 hfornpepasaiieg arespeginely rand t he
first and 15 second video nenpries 10 gnd 11, and qQper.ajes.in response to
a first cloortpitgngthe lumgtanpmstgnaﬁé&ﬁasa f %qurﬁ%&m\; ‘ii‘é‘i-H‘B €t rom

ol 20" B AbratPAR e RS RSl Bonf ISR et Bl SRR I R Ky

| atch means r@&}vﬁ]%ajf)%‘i):hghf ﬁaiarblftﬁlgtpﬂﬂﬁﬁhb(ﬁﬁt A §¢tonliGdes highddries 10 St

separati ng nmeans I nput s® data output fromthe second
5 and 11; and - o

a Digital-to-Analog (D/A) converter .15 for convérting the luminance
signal data and chrominance signal data separzite_d from the image data
- separating means 14. : L . o _ UJ
10
As shown in Figure 2, the circuit of the image data separating means

comprises:

first delay means 200 which inputs data output from the first and
15  second video memories 10 and 11, and operates in response to a first clock

signal; -

first latch means 201 which inputs data output from the first delay
means 200 and 'operates in respoﬂse to a second clock signal; - W
20 . : .
second latch means 202 which inputs data output from the first latch

means 201 and operates in response 'to_ a third clock signal;

first separating means 203 which inputs data output from the second

25 delay means 202 and operates in response to a fourth clock signal; and -

a second separating means 204 which inputs data output from the first

separating means 203 and operates in response to a fifth clock signal.
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25 de#ay means 202 and operates. |n response to a fourth clock signal; and
a second separating neans 204 which inputs data output fromthe first ;:
separating neans 203 and operates in response to a fifth clock 5|gnal 30
-8- The D/ A converter 15 converts digital data output fromthe first and
second separating neans 203 and 204 to anal og signals thereafter to output
the sane. 5 The first delay means 200 conprises a first flip-flop
21 whi-ch receives data fromthe first V|ded3nennry and is operated by the
first clock signal, a second flip-flop 22 which receives output data fr

the first flip-flop Pie I cenvastarategomyerindigital datacpeprt §\'Qjﬂéhe HﬁHaB
third flip-flop 23 I ch receives ta ut _fromt eco

11 andFiys opereﬁ@é@n‘gh Ragating Fse@nfiég?aeﬂgb%ﬁeﬁaﬂ%s?}?isﬁeri% ré{)glﬁl?g}g‘iﬁg
201 conPrises g fourth flip-flop 24 which receives output data fromthe
second fli p- flcﬁﬁmaand I's operated by the second clock signal, and a fifth
flip-flop 25 which receives output data fromthe thi rd 15 flip-flop 23
“and is operated by the second clock signal. The second del ay means 202
conprises: % sixth fThefitstalel@6msans 200 sompeises 8 dirsy/fliphBop alrWhmhd@zemegnm

and receives output data fromthe fourth flip-flop 204; a_sev flop
27 which is opeiata &opmyhe Ifk!’sﬁﬁdﬁﬂ TBEIHEKY §P‘6H%PP§@?ed2@ﬁ(§h? é@%ﬁ@ él& ta

data fromthe fifth_ f 5;, an e| ed
by the third cl§eRnd fénﬁl %WZIEE‘% F%eé" hg‘?fr‘?‘ﬁo‘ﬁ?tfﬁ@i ﬁﬁb'h%l’off bitl
is operated by the first clock 51gnal, and a third flip-flop 23 which receives

data output from the second video memory. 11 and is operated by the first

10  clock signal.

The first latch means 201 comprises a fourth flip-flop 24 which
receives output data from the second flip-flop and is operated by. the second
‘clock signal, and a fifth flip-flop 25 which receives output data from the third
15 flip-flop 23 and is operated by the second clock signal.

The second delay means 202 comprises: a sixth flip-flop 26 which is
operated by the third clock signal and receives output data from the fourth
.ﬂip-ﬂop 204; a seventh flip-flop 27 which is operated by the third clock signal

20 and receives output data from the fifth flip-flop 25; an eighth flip-flop 28

' ~ which is operated by the third clock signal and receives output data from the
seventh flip-flop 27; and a ninth flip-flop 29 which is operated by the third
clock signal and receives output data from the eighth flip-flop 28.

25 : .. The first separating. means 203 comprises a first and- a. second
multiplexer 32 and 33 which receive output data from the sixth and ninth flip-
~ flops 26 and 29 and output the data selectively in response to the fourth clock
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seventh flip-flop 27; and a ninth flip-flop 29 which is operated by the
third clock signal and receives output data fromthe eighth flip-flop 28.
25 The first separating means 203 conprises a first:and a*second
nmul.ti pl exer 32 and 33 which receive output data fromthe sixth and ninth
flip- flops 26 and 29 and output the data selectively in response to the
fourth clock signal. -9- The second separating neans 204 conprises a
tenth and an eleventh flip-flop 30 and-®1-which receive output data of the
second mul tiplexer 33 and output the data selectively in response to the
fifth clock signdhe Second separdtingumeatia 204 rcompriss aartmthaaml mmme\mshtkan

i mge signal . Figure 3a represents a state of an inage signal data map

stored in t feplaps30 and 34 sluish recaive owipnb Aataofthe §¢@ﬂﬂ1mu tiplexer 33 and:l @{
3b through 3 e ] datarra 0 ctively fromthe

and second \9ﬁ %% @éeg%v‘ﬂ%dnﬁsl) t?%gﬁfﬂb‘?@?fﬁﬁé%‘ﬁ 200, the first
| at ch neans 201, the second del ay neans 202, the first separating neans 203
and the second separating neans 204. 15 : Figure 4a through 4f are

exanpl eg of tin AigE¥easd difdugh Ighareddita mgmdofiay image Sighale 4a is a
wavef orm drawi ng o%@a seri al gcI cg(;k SC whi ch is out p%t fgrnc?m t he cl ock

generating nmeans 12 thereafter to be supplied to the first ‘and 20 second
video nenories 10 and 11. FI G.4b through 4f are veéormdravmn s of the
first, second, t/igure 3a represents a state Of an image signal data map store in the

first and second video memories 10 and 11.

10 Figure 3b through 3g are image signal data maps output respectively
from the first and second video memories 10 and 11, the first delay means
200, the first latch means 201, the second delay means 202, the first

separating means 203 and the second separating means 204. .

15 Figure 4a through 4f are examples _bf- timing diagrams of the data read

device.

Figure 4ais a waveform drawing of a serial clock SC which is output

from the clock generating means 12 thereafter to be supplied to the first and W

20 second video memories 10 and 11.

- 'FIG 4b through 4f are waveform drawings of the first, second, third,
fourth and fifth clocks, CK1, CK2, CK3, CK4 and CKS5 output from the clock
generating means 12 thereafter to be supplied to the image data separating

25 - means 14.

Accordingly, the clock generating means 12 into which the_ réference

clock, horizontal and vertical synchronizing signals are input as illustrated in
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fourth and fifth clocks, CK1, CK2, CK3, CK4 and CK5 output fromthe clock
generating means 12 thereafter to be supplied-to the image data separating
25 means 14. Accordingly, the clock generating nmeans 12 into -which the
reference clock, horizontal and vertical synchronizing signals are input as
illustrated in 30 10- Figure 1 generates a serial clock as illustrated
in Figure 4a, a first, second, third, fourth and fifth clock (CKn CK1, CK2,
CK3, CK4 and CK5) as illustrated in Figurel®b, 4c,4d, 4e and 4f, and a
control signal _thereby to output the sane.. 5 At this _nonent, the first_and
second vi deo nEigireck generates a serialnclppk @s illnstraiedin Jiigere ddge Tl fgrendy

| um nance signal. Y, .and chrompance. si I - Y and B.Y d ar L xedl
recor dgy in Yn,ﬁnﬁﬁﬁl' f%‘?‘%é %ﬁﬁfﬂ%é‘i&cwé%S%ﬁ’oG@ut%aé@ ?@@p %Syo an
addr es¥ out put ; 1 ener.alq ' ' ock
SC out put frorﬁlil%sg{%‘%&c:g%qﬁgig@gefgﬁ %8’ 4rr§a%§ @ Eﬁn o§ ﬁ?@\%@ﬁggglﬁtlﬁgé#% érzl)lance
signal Yn and gﬁgﬁyp’ RgMesSi gnal - Cm are recorded respectively in the forns
of Y1, Y2, C2, Y5 Y6, (44 ..... and 15 Cl, Y3, Y4, C3, Y7, Y8 ....... at
the first &nd second video nenories 10 and 11 as illustrated in Figure 3a.
When the serial clock SC which has a repeated perjod form of 2: 1:& )

At this moment, the first and second video memories 10 and 11, in
which the composite image signals of luminance signal Y, and chrominance
signals R-Y and B-Y data are mixedly recorded in Yn, Cm forms (n; 1-682,

m; 1-340) output data in response to an address.output from the address
10  generating means 13 and a serial clock SC output from the clock generating

means 12.

In other words, the luminance signal Yn and chrominance signal Cm
are recorded respectively in the forms of Y1, Y2, C2, Y5, Y6, C4 ..... and
15 Cl1, Y3, Y4, C3, Y7, Y8 ....... at the first and second video memories 10

and 11 as illustrated in Figure 3a.

When the serial clock SC which has a repeated period form of 2:1:1
W, as illustrated in Figure 4a is input into the first and second video memories

20 10 and 11, data is output having a form as illustrated in Figure 3b.

Here, a variable n (1 ~682) of luminance signal Yn recorded in the
ﬁrsf and second video memories 10 and 11 is a number wherein 52 us, which
is an image signal period of the horizontal synchronizing signal period, is

25  divided by 76mns, which is an inverse number of sampling rate designed to

‘make a chrominance subcarrier suitable for sampling theory.
In other words, 52 us / 76ns = 682.
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as illustrated in Figure 4a is input into the first and second vi deo
menories 20 10 and 11, data is output having a formas illustrated in
Figure 3b. Here, a variable n (1 -682) of |uminance signal Yn reedrded in
the. first and second video nenories 10 and 11 is ‘a nunber wherein 52 [err],
whi.ch is an image signal period of the horizontal synchronizing signal
period, is 25 di vided by 76ns, which is an inverse nunber of sanpling
rate designed to make a chrom nance subcdr#ier suitable for sanpling
theory. In other words, 52 [err] / 76ns [err] 682. 30 Furthernore, in

t he conposite i maberthegnate, ih¢hmosmpesitaimagessignald becdusefa dite rhtioidnbiice
signal Y and chrom nance si-gnal.s RY and B-Y becones_682:170: 170, a :
vari abl e m (of thebymbrange sighah 5 aadschyeminange sigaalsaBo¥ it B-Yabecomesueof

o " AR 3l o 0, B e, BT
scanning || ageSihi G5 IS SHGRARCHBIRVE 4015199 TH SRaidfeine

correspofidi ngf tie aﬂr&g&csignhmoiﬂese@ 1622 i, rGWs tdidl bacalReDs Ydaa paldress of
4Mbit is needed in case 8-bit data is necessary to display one 10 pi xel .

Meanwhi | e, témrespondingto SiZscanningdinssisufficesnwhenisigrals which havemaothingom t he
first and second ri,es 10,and 11 ip a repeate eriod formof 2:1:1 as
i 11ustrat ed qqﬂ¢w3§» edmage sig etsélgfrﬁﬁteﬂrfﬁ@@ ﬁ?aio scapamg Hnes, @nbedaia 15

14. address corresponding to 512 scanning lines remain, s0 that a memory

capacity of 4Mbit is needed in case 8-bit data is necessary to display one U
10  pixel.

Meanwhile, the luminance signal and’ chrqm_inance signal data output
- from the first and second memories 10 -and 11 in a repeated period form of
2:1:1 as illustrated in Figure 3b are input to the image data separating means

15 14,

The luminance signal and chrominance signal data output from the first
video memory 10 thereafter to be input to the iinage data separating means 14
as illustrated in Figure 3b are input to a first flip-flop 21 of the first delay \J
20  means 200 as illustrated in Figure 2. '

An output of the first flip-flop 21 is input to a second flip-flop 22
which is operated by the first clock CK1 as illustrated in Figure 4b.:

25 Likewise, the luminance signal and chrominance signal data output

from the second video memory 11 as illustrated in Figure 3b are input to a

third flip-flop 23 of the first delay means as illustrated in Figure 2.
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The | unmi nance signal and chroni nance .si gnal : data output fromthe first
video nenory 10 thereafter to be input to the'inmage data separating nmeans
14 as illustrated in Figure 3b are input to a first flip-flop 21 of-the
first delay 20 means 200 as illustrated in Figure 2. An output of the
first flip-flop 21 is input to a second flip-flop 22 which is operated by
the first clock CKl as illustrated in Figure 4b. 25 Li kewi se, the
| umi nance signal and chromni nance signal dalZ-output” fromthe second video
menory 11 as illustrated in Figure 3b are input to a third flip-flop 23 of
the first del ay nmeaddergs berausetthetfizst and sicgnddlip-flow21 and 22 0pernatadedy the

because the first and. s nd flip-flaq 1 and 22 operated, by the first

ol ook Tl as. | ISGEISkIGRE spitystrared iR guik b ate Someratin Yerict AnoORput of
the second fli pef | §: O PN o 1T \ th

third flip-fl ngﬁg@gf;,&é#eﬁg-ﬂ@ﬁ%s%ﬁ*@ﬁhggﬁ&ﬁﬁﬁlg&?% At vg?glfégﬂ%d and
chrom nance si gﬁg.lff(gjigg l%“éﬂé‘bl(fck(?m the second and third flip-flop 22 and
23 of the first delay neans 200, as illustrated in Figure 3C, are output
with the odtput data of the first video nenory 10 bei ng del ayed nore t:han
that of the second video nenor 11 by one clock. The |um nance_ si gnal

10 _
and chroni nance si gdal odigr averdspthe fluginance sigoah @and rehrominange signal slatp2

and 23 of the folu&?&t t‘xj'grlnat\flens%%gr?d %1%) third Idi[')}ffc}prﬁ %gd 23 of the first delay means

200, as illustrated in Figure 3C, are output with the output data of the first

video memory 10 being delayed more than that of the second video memory
10 11 by one clock.

The luminance signal and chrominance signal data output from the
second and third flip-flop 22 and 23 of the first delay means 200 as illustrated
in Figure 3C are input to the first latch means 201.
15
The luminance signal and chrominance signal data input to the first
latch means 201, as illustrated in Figure 4C, are input to a fourth and fifth
flip-flop 24 and 25 operated by the second clock signal having a repeated.
\/ ' period form of 2:1:1.
20 .
The data input to the fourth and fifth flip-flop 24 and 25 of the first
“latch means 201 as illustrated in Figure 3C is output in a form as illustrated

in Figure 3d by the second clock signal as mentioned above.

25 - In other words, an output of fourth flip-flop 24 is output in a form
- delayed more than the output of the fifth flip-flop 25 by 2 clocks. -



in Figure 3C are input to the first latch neans 201. 15 The | um nance
signal and chrom nance signal data input to the first |atch means 201, as .
illustrated in Figure 4C, are input to a fourth and-fifth fiip-fd-op:24 and
25 operated by the second cl ock signal having a repeated period form of -
2:1:1. 20 The data input to the fourth and fifth flip-flop 24 and 25 of the
first latch neans 201 as illustrated in Figure 3Cis output in a formas
illustrated in Figure 3d by the second-dBock signal as nentioned above. 25 -
I n other words, an output of fourth flip-flop 24 is output in a form

del ayed nore t harThékimliopdataodutpuefrond tire fourth dho Fif@bflip-fiops 2dcamd 25 - 13
- The kind of data output fromthe fourth and fifth flip-flops 24 and 25 of
the first | &fdhe firahlatciomesgss 20} astilusteated in Figure3dis tespeasivedy impyIty input

to a sixth and_seventh flipsfl a 7 t he secand del ay, ans 20T 5
oy out ot o S 489 eyenthiHip-fn 28 AR 27 bt the Setprl AdRE w2 0L o 28,
An output of the eighth flip-flop 29 is input to a ninth . flip-flop 29. At
this nonent, a third clock having a constant period as illustrated in 10 _
Figure &l is i npuAntoutpmassrehieisepenthi Miptew 2749 inplt.to 28 €iphth’Aiprfloptn8.second
del ay neans 202. Acco;qgli ngly, the da?g 'V\:%E)Ch 'hasralgone t hrough Ijt)hepseventh, '
eighth and ninth flip-flop 27, 28 and 29 is output in a formdel ayed nore
than that of the

An output of the eighth flip-flop 29 is input to a ninth flip-flop 29.

At this moment, a third clock having a constant period as illustrated in U
10  Figure 4d is input to respective flip-flops 26, 27, 28 and 29 of the second
delay means 202. '

Accordingly, the data which has gone through the seventh, eighth and
ninth flip-flop 27, 28 and 29 is output in a form delayed more than that of the
15  sixth flip-flop 26 by 2 clocks.

Figure 3e represents a data form output from the sixth flip-flop 26 and
ninth flip-flop 29.

20 In other words, an output of the fifth flip-flop 25 which is running
ahead by 2 more clocks than that of the fourth flip-flop 24 at the first latch

means is output from thé second delay means 202 with 2 clocks delayed.
The data output from the sixth and ninth flip-flop 26 and 29 of the

25  second delay means 202 as illustrated in Figure 3e is input to the first and

second multiplexers (MUX)-32 and 33 of the first separating means 203.
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15 sixth flip-flop 26 by 2 clocks. Figure 3e represents a data form
output fromthe sixth flip-flop 26-and ninth flip-flop 29. 20 ~In
other words, an output of the fifth flip-flop 25 which:is runni-ng ahead by
2 noré clocks than that of the fourth flip-flop 24 at the first |atch nmeans
is output fromthe second delay neans 202 with 2 clocks del ayed. The data
output fromthe sixth and ninth flip-flop 26 and 29 of the 25 second

del ay neans 202 as illustrated in Figure 3é4i-s input:to the first and
second mnul ti pl exers (I\/UX) 32 and 33 of the first separating nmeans 203. 30

- 14 - The first andhedatsandsecond mubiplexsas 33andB3, as illustrated in Figure 4e,
Figure 4e, chogse one of the two inputs with the fourth clock as an address
Si gnaIQ her eby “P8O%u Ot ofﬁl%e ﬁﬁ’e?nfg}ts with tﬂeﬁﬂug}xhg{oc RS 8Nt adress signal

.

mul ti plexer 32 ' ctive inputs DI and D2 the outputs of the
R e 8

si xth and nint 29 as illustrated in Figure 3e, and the
second nultipl exer 33 receives as respective inputs D1 and D2 the outputs
of the ninth and sixth flip-flops 29 and 26. 10 : Therefore, the
first nultBpl exer 3In otharrwords,the firsthmultiplexérs32 recaivesgis regmcﬁye(iupmtﬂl t he
| um nance signal ,Y1. Y2 which js input DL in Figure 3¢, and when in a | ow

state, the fir3ndRg theputputs abthe sixiliand: miath flip-feps 26A16n29 ay Hlustrated i h

is an input D2gas ilJustrated in Figure 3e.,. 15 . As seen in the

for egoi ot neFTeE e anfithe Seddhazbtlitear Azurepeives garespective mputs Dl and
D2 the outputs of the ninth and sixth flip-flops 29 and 26.

10 Therefore, the first multiplexer 32, when the fourth clock is in a high
state, outputs the luminance signal Y1, Y2 which is input D1 in Figure 3e,
and when in a low state, the first multiplexer 32 outputs the luminance signal

Y3, Y4 which is an input D2 as illustrated in Figure 3e. -

15 As seen in the foregoing, the first multiplexer 32 selectively. outputs

luminance signals Y1, Y2, Y3, Y4, Y5, ...... ‘as illustrated in Figure 3f.

The second mﬁltiplexer 33 selects one of the inputs D1 and D2 which
\J are inverted by an inverter 11 thereby to output the same.
20
Accordingly, the second multiplexer 33, wﬁen the fourth clock is in a
high state, outputs a chrominance signal Cl1 which is the input D2 as
illustrated in Figure 3e, and when in a low state, the second mulﬁplexer 33
outputs a chrominance signal C2 which is the'input D1 as illustrated in Figure
25  3e.

As seen in the foregoing, the second multiplexer 33 selectively outputs

chrominance signals C1, C2, C3 ..... as illustrated in Figure 3f.
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| um nance signals Y1, Y2, Y3, Y4, Y5 . ...... as illustrated in Figure 3f.
The second nul tiplexer 33 selects one of the inputs DL and D2 which are
inverted by an inverter |11 thereby to output the sanme. 20 Accordingly, the
second mul ti pl exer 33, when the fourth clock is in a high state, outputs a
chrom nance signal Cl which is the input D2 as illustrated in Figure 3e,
and when in a low state, the second nultiplexer 33 outputs a chrom nance
signal C2 which is the input D1 as iIIuslgated in Figure 25 3e. As seen
in the foregoing, the second nultiplexer 33 selectively outputs chroninance
signals C1, C2, cMeanwhileghe signal oatput frommhgsesond mlgiplexer 33 isvimpubhi | e,
t he signal outgut frog1the second nuéﬁ%plexer 33 is input to the second
separat i ng nEaHE KREANGFRABUNGACALAYAt | ng neans 204 conprises a tenthy.
flip-flop 30 which 5 is operated at a rising edge of a fifth clock si-#gnal
and an eleventh flip-flop 31 which is operated at a falling edge, as '

illustrated in Fi que&efbnd Iélﬁ’rﬁﬁ.? lﬁmahb%ﬂﬁib%ﬂipﬁéés%feh@ﬂ%—ﬂo%%ﬁéht he

chrom nance signal Cl is input, delays the chrom nance signal "by 4 clocks

t her eaf t 8r t is eperpted atteeriding edgerof,a fiftl dioek sigaakandan elgventtofli flopvdikenever
t he chrom nance signal C2 is input, delays the chrom_nance signal by 4

cl ocks t her ewhich i eperatasat 2 falling pdgerpg illestaied i Higure 4f.a -dat'a form

i nput to the D/A converter 15. : _ '

Therefore, the tenth flip-flop 30, whenever the chrominance signal C1
is input, delays the chrominance signal by 4 clocks thereafter to output the o
10  same, and the eleventh flip-flop 31, whenever the chrominance signal C2 is

input, delays the chrominance signal by 4 clocks thereafter to output the same.
Figure 3g represents a data form input to the D/A converter 15.

15 . In other words, the luminance signal Yn output from the first
multiplexer 32 of the first separating m_eans'203 and the chrominance signal
Cm output from the tenth and eleventh flip-flops 30 and 31 of the second

separating means 204 are input to the D/A converter 15.

20 In Figure 3g, the luminance signals, Y1, Y2, Y3 .... are the luminance

signals of the composite image signal.
The chrominance signals C1,C3 ...... are R-Y signals,of the composite

image signal and the chrominance signals C2, C4 ..... are B-Y signals of the

25 composite image signal.
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15 . I n other words, the lumnance signal Yn output from the first
mul.tipl exer 32 of the first separating nmeans 203 and the chrom nance, si gnal
Cmoutput fromthe tenth and eleventh flip-flops 30 and 31 of thersecond
separating nmeans 204 are input to the DA converter 15. 20 In
Figure 3g, the lum nance signals, Yl, Y2, Y3 .... are the |um nance signals
of the conposite image signal. The chrom nance signals C1, C3 ...... are
R-Y signal s, of the conposite.imge signat 1&md thechrom nance signals C2,
A ... are B-Y signals of the 25 conposi te image signal. 30 -16- The
D/ A converter 15, aﬁa@@léi eenvertert he, Asoesplainedy én t thet Abo¥xpgpaverds the

| um nance signal and, chrom nance ﬁiaana t 0. anal O?g SL nal thereqé t o gut put
the spye. 5 Separate mance stgnaf afid chrominggee sisna 8 BRI 8P ¥ent s

of the& present,.i } Ep@é/e an effect of outputting and processing the
conposite irratgtgogll nalllhgzka a'mxedly recorded in the video nenory in the

sane formas it is stored in the initial video nenory in order to reduce

waste of nenory. 10 . Al t hough presently preferred enbodi ments of the
i nventi onShave beerAsidepictdddn the foregeing, dhedescribedwnibodimentsief therdseny one
of ordinary skill in the art that various nodifications can be nade,

wi t hout depar HRYRAtGM have anselfed off outputting and ipyacessing the composite image
signal data mixedly recorded in the video memory in the same form as it is

stored in the initial video. memory in order to reduce waste of memory.

10 Although presently preferred embodiments of the invention have been
described in detail above, it will be understood by one of ordinary skill in the
art that various modifications can be made, without departing from the scope |

of the invention.



- 17 - CLAIMS 1. A data read device for a video nenory, the device

conprising: 5 vi deo nenory neans wherein | um nance signal data
chrom nance signal data of a conmposite . inmage signal are m'xedly record
a predeterm ned ratio; clock generating nmeans for generating a clock s

and a control

10 signal having predeterm ned frequencies by inputtin

ref erence clock signal, a horizontal synchronizing signal and a vertic
synchroni zi ng signal; address generating Ifeans for generating an addre
signal of the video nmenory neans in response to the control signa
gener at ed fr@QLAIMSI| ock 15 generating neans; i nage data separating
for respectively separating and outputting the |'um nance signal data a
chrom nance signal data in response to the clock signal output fromth
cl ock generat,j ng a b cel vi an . nput of data, 20 out put from
Vi deo meory freansiiiis dtad fREice fa0a Vided Memahy, the dievics comBRSME e
del ay neans for delaying by one clock data read out fromthe video nenory
means; 25 first latch nmeans for conform ng an output tinme of clock-del ayed

data frorg the firstidéensémoBaafeahs wheréindumingadersigfaldddta andhrominance

signal data of a composite image signal are mixedly recorded in a

10

predetermined ratio;

clock generating means for generating a clock signal and a control

signal having predetermined frequencies by inputting a reference clock signal,

‘a horizontal synchronizing signal and a vertical synchronizing :signal;

15

20

25

3

L]

address generating means for generating an address signal of the video
memory means in response to the control signal generated from the clock

generating means;

image data separating means for respectively separating and outputting
the luminance signal data and chrominance signal data in response to the clock
signal output from the clock generating m_eahs by receiving an input of data
output from the video memory means wherein the image data separating

means comprises:

first delay means for delaying by one clock data read out from thé

video memory means;

first latch means for conforming an output time of clock-delayed data

from the first delay means to that of undelayed data;

-

VR

and .
ed in
i gnal
g a
al
SS

nmeans
nd

e¢ Y.

) .
first’



- 18 - *second | atch neans for del aying data output fromthe first latch.
nmeans thereby to conformthe output 'ting; first separating means for
separating the |um nance signal and 5 chrom nance si‘gnal data fromthe
data output fromthe second del ay neans thereafter to output the sane; and
second separating nmeans for separating data of RY and B-Y fromthe

chrom nance signal data output fromthe first separating neans; and 10 a
Di gi tal -to- Anal og converter .f.or convertingl8he | uniinance signal data and
chroni nance signal data fromthe i nage data separati ng means_to an anal og
signal . 15 2.  Asgserd lately mpaps der delaping ¢aja oytpurt sTom the Wirsk laich meens

first delay neans conpri ses: first flip-flop which inputs data out put
from gng of tmgﬂ%eﬁxggr@?g?ﬁzhﬁﬁH W tHer ated by a cl ock signal having a
first ‘Frequency; 20 a second flip-flop which inputs data output fromthe
first flip-flop and is operated by a first clock and a third flip-flop

which inputs data otfy@t deparatine Maafs ifopUsepafating thier fimadancel kigirl | £ out
of the video nenories and’'is operated by a ¢l ock signal having sald first
f requency. 530 chrominance signal data from the data output from the second delay means

thereafter to output the same; and

second separating means for separating data of R-Y and B-Y from the
chrominance signal data output from the first separating means; and
10
a Digital-to-Analog converter for converting the luminance signal data
and chrominance signal data from the image data separating means to an

analog signal.

15 2. A data read device according to claim 1, wherein the first delay means

comprises:

a first flip-flop which inputs data output from one of two video
memories and is operated by a clock signdl having a first frequency;
20 , :
a second flip-flop which inputs data output from the first flip-flop and'
is operated by a first clock and

a third flip-flop which inputs data other than the data input to the first
25  flip-flop out of the video memories and is operated by a clock signal having

.- said first frequency.

o ‘R RO O



- 19 - 3.
| at ch nmeans

A data read device according to claim2, wherein the first

conprises: a fourth flip-flop for inputting data output from

the second flip-flop and 5 bei ng operated by the second clock; and a
fifth flip-flop for inputting data output fromthe third flip-flop and
bei ng operated by the second clock. 10 4. A data read device according
wherein the second del ay nmeans conprises: a ninth flip-flop for

to claim 3,

inputting data output fromthe fourth +~i9=fl op and bei ng operated by a

third cl ock;

flip-flop and bei Agdetpdead dgvisp acperding teic
inputting data output fromthe sixth flip-flop and 20
GURPTISEY] an ei ghth flip-flop for inputti-ng data output fror
seventh flip-flop and being operated by the third clock. 25 5. = A da¥a

the third cl

read device
conprises fi

signal. 30

10

15

20

25

30

15 a sixth flip-flop for inputt.ing data output fromthe fifth

according to claim4, wherein the first separating neans

st agdoses MeLI0p for igineing dabi GltpinnRYin 6! Roond Aig-flopand he

eighth and ninth flip-flops and operatées w

being operated by the second clock; and "

a fifth flip-flop for inputting data output from the third flip-flop and
being operated by the second clock. '

4, A datzi read device according to claim 3, wherein the second delay

means comprises:

a ninth flip-flop for inputting data output from the fourth flip-flop and
being operated by a third clock;

a sixth flip-flop for inpﬁtting data output from the fifth flip-flop and
being operated by the third clock;

a seventh ﬂip—ﬂdp for inputting data output from the sixth flip-flop and
being operated by the third clock; and

an eighth flip-flop for inputting data output from the seventh flip-flop
and being operated by the third clock.

3. A data read device according to claim 4, wherein the first separating
means comprises first and second multiplexers which input data output from
the eighth and ninth flip-flops and operates with a fourth clock as an address

signal.

AL 0 R

1, wheredny #he first|latshimegnst or
bei ng operated by
-he

a fourth clock as an address

W



£ 20 -+6. A data read device according to clains 1 and 3, or to claim4
or 5 as appendant thereto, wherein the Secorid separating means conprises: a
tenth flip-flop which inputs data output fromthe second nultiplexer 5

and is operated by a rising edge of the fifth clock; and an el eventh
flip-flop which inputs data output fromthe second mul ti pl exer and is
operated by a falling edge of the fifth clock. .10 7. A data read device
substantially as hereinbefore described wi20h-reference to Figure 1 of the
acconpanyi ng draw ngs. 8. A data read device substantiall y as

her ei nbef ore d@scr i Aedtairead device @ncerding Fo glaims llandd, Drdo diigudesr 3 aso 4
of the acconpanying draw n Vi rrem)ry rovided,wth a.data

r ead=deyi ce ac%ﬂﬂeﬂa there! y“@?fﬁlﬁéhﬁrsﬁ%‘ﬁfﬁ@aéﬂtém&ﬁn ang COMPTIRCS; t al | mage
pr oceSi ng device conprising a video nenory or video 20 menory
arrangenment according to claim9.

a tenth flip-flop which inputs data output from the second multiplexer

5  and is operated by a rising edge of the fifth clock; and

-~ an eleventh flip-flop which inputs data output from the second

multiplexer and is operated by a falling edge of the fifth clock.

(Y
' 10 7. A data read device substantially as hereinbefore described with
reference to Figure 1 of the accompanying drawings.
8. A data read device substantially as hereinbefore described with
reference to Figures 1 and 2 or Figures 1 to 4 of the accompanying drawings.
15 |

9. A video memory provided with a.data read device according to any of
the preceding claims.

W -10. A digital imége processing device comprising a video memory or video

20 memory arrangement according to claim 9.
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