i ANALOG DELAY ClIRCU T BACKGROUND OF THE_EN%ENTMQQ:)
1. Field of the Invention This invention relates to an anal og

delay.circuit and a clock generation circuit for use with an ar@?gd:@@% -7_
efays' d

circuit, and nore particularly to an anal og delay circuit which

anal og signal by repetitively performing witing/reading of information in
a predetermined wite/ read cycle into and fromnenory capacitors of
menory cells arranged two-dinensionallylin a matrix and a clock

generation circuit for use with an anal og del ctrcuit. 2. Description of
the Related Arts A del ANALOG RELAY IThal og signal is required
to delay a color signal by 1 H (horizont sweep period), for exanple, in
a color signal denodulation circuit of a color television receiver of the
PAL (Phase Alternation by Line)

B_ACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to an analog delay circuit
and a clock generation circuit for use with an analog delay
circuit, and more particularly to an analog delay circuit
which delays an analog signal by repetitively performing
writing/reading of information in a predetermined write/
read cycle into and from memory capacitors of memory cells
arranged two-dimensionally in a matrix and a clock
gener;tion circuit for use with an analog delay circuit.
2. Description of the Related Arts

A delay circuit for an analog signal is required to
delay a color signal by 1 H (horizontal sweep period), for
example, in a color_signal demodulation circuit of a cﬁlor
television receiver of the PAL (Phase Alternation by Line)
system. 1In particular, in the PAL system, since a
modulated signal from two color signals_is transmitted
reversing the polarity thereof for each one scanning line,
the color signal demodulation circuit requires a 1 H delay

time in order to establish line correlation. The analog



system In particular, in the PAL system since a nodulated signal from
two color signals is transmtted reversing the polarity thereof for each
one scanning line, the color signal denodulation circuit requires a 1 H
delay time in order to establish line correlation. The anal og

2 delay circuit has, for exanple, such a circuit construction as shown in
FIG 1. Referring to FIG 1, a wite switch S1 and a read swtch
S2 are connected in series between a ciréuit input termnal 6 and the
inverting (-) input termnal of an operational anplifier A. The

non-i nverti rdplay) cimputit hespi fiar etamplke ppsrch irEHlrcnd idonstrakctien
grounded, and the output termnal of the operational anplifier A is -
connect ed t A shiowallih ggpuy . terminal 7, and a read capacitor Co and a
reset swwtch S3 are connected in parallel between the inverting input

ternjnal and the Referring to FIG. 1, a write switch S1 and a read
_ switch S2 are connected in series between a circuit input
terminal 6 and the inverting (-) input terminal of an
operational amplifier Al. The non-inverting (+) input
terminal of the operational amplifier Al is grounded, and
the.output terminal of the operational amplifier Al is
connected to a circuit output terminal 7, and a read
capacitor Co and a reset switch S3 are connected in
parallel between the inverting input terminal and the
output terminal of the operational amplifier Al. ‘Further,
N selection switches S(N) and N memory capacitors C(n) are
connected between a junction P of the switches S1 and S2
and the ground.
FIG. 2 is a timing chart of operations of the
switches S1 to S3. Referrind to FIG. 2, within a period
'T1, the write switch S1 and the reset switch S3 are open
aﬁd the read éwitch S2 is closed, and consequently, charge
of the nth memory dapacitor C(n) is transferred to the read
capacitor Co. The charge in this instance is charge which

was written prior by one cycle (N clocks). Within another



output termnal of the operational anplifier Al. Further, N selection
switches S(N) and N nenory capacitors C(n) are connected between a
junction P of the switches S1 and S2 and the ground. FIG 2is a
timng chart of operations of the switches S1 to S3. Referring to FIG 2,
within a period T1, the wite switch S1 and the reset switch S3 are open
and the read switch S2 is closed, and consequently, charge of the nth
menory capacitor C(n) is transferred to he read capacitor Co. The charge
in this instance is charge which was witten prior by one cycle (N

cl ocks). W tpermicth@hherthe read switch S2 is open and the write s@itphri od
T2, the read switch S2 is open and the wite swtch S1 and the reset

switch S3 argl e athe THiset switehi §8hafd cYbséd®s Arhd RAtilteSisgiadlnt 81t he
circuit input termnal 6 into the nenory capacitors C(n), and the reset
switch S3 reselses tWIf Al G39AGH1 06 Che SLALAAL! dnptt Wi thihale RgkoPeT i O
the memory capacitors C(n), and the reset switch S3 resets |
the read capacitor Co. Similarly, within a further period‘
T3, charge of the memory capacitor C(n+l) is read out, and
within a still further period T4, the input signal is
| written. |
FIG. 3 is a diagrammatic view of the concept of an
analog delay. Referring to FIG. 3, n memory capacitors Cn |
are arranged, and information written in the last cycle
into the ith memory capacitor Ci is read out and then

information in the present cycle.is written into the memory
capacitor Ci. such operation is successively performed for
Ci - Ci+l —> ... —> Cn and then for Cl. Here, if the
read/write cycle is represented by T; a delay of nT is
produced between the written information and the read
information. Therefore, a delay circuit for an analog
signal can be realized.

FIG. 4 is a circuit diagram showing a detailed
construction of an analog value memory circuit which

includes memory capacitors C(n) and selection switches



T3, charge of the nenory capacitor C(n+l) is read out, and wthin a stil
further period T4, the input signal is witten. FIG 3 is a

di agranmatic view of the-concept of an analog delay. Referring to FIG 3,
n menory capacitors Cn are arranged, and information witten in the |ast
cycle into the ith nenory capacitor G is read out and then information
in the present cycle is witten into th% menory capacitor C . Such
operation is successively perforned for " G ->C+1 -> ... -> Cn and then
for Cl. Here, if the read/wite cycle is represented by T, a delay of nT
i's produceg(myt.weRaféebeingi tb eFIGNnfo; mEmoyy wedlsh€ormed fromor mati on.
Therefore, a delay circuit for an analog signal can be realized.

CFIG 4 is agg ki di ' j UG O nal og
val ue nennrﬁggﬁggg?? &ﬂ?gﬁﬂé?ggpggggfnennr Sg%g%??§?§ g?ﬁ)egﬂ egg?gction

sw t ches . . . -
in series between row lines RLn and the ground are arranged

in a matrix of u columns and v rows. The selection

switches S11 to Sul, S12 to Su2, ..., and Slv to Suv of the
u - v memory cells are selectively controlled by column

selection signals X1 to Xu outputted from an X direction
scanning circuit 11 and row selection signals Y1 to Yv
outpﬁtted from a ¥ direction scanning circuit 12.

Those selection switches S11 to Sul, S12 to Su2,
esey Slv to Suv can be formed from MOSFETs, JFETs (junction
type FETs) or bipolar transistors. A construction of
ﬁemory cells of i columns and j rows where, for example,
MOSFETs are used for the selection switches is shown in
FIG. 5. Referring to FIG. 5, the anode of a diode Dij and

'a terminal of a resistor Rij are connected to the gate
electrode of a MOSFET Qij serving as a selection switch. A
column selection signal Xi is applied to the other terminal
of the register Rij and a row selection signal Yj is
applied to the cathode of the diode Dij, and only when both
of the column selection signal Xi and the row selection

signal Yj have a high potential, read/write from/into the



4 S(N). Referring to FIG 4, nmenory cells formed from selection swtches
Smm and nenory capacitors Cm connected in series between row lines RLn
and the ground are arranged in a matrix of u colums and v rows. The
selection swtches S11 to Sul, S12 to Su2, ..., and Slv to Suv of the u v
menory cells are selectively controlled by colum selection signals X1 to
Xu outputted froman X direction scanni circuit 11 and row sel ection
signals Yl to Yv outputted froma Y direction scanning circuit 12.

Those sel ection switches S11 to Sul, S12 to Su2, ..., Slv to Suv can be
forned frommemerw¥Tselir€id ipuapabled. type FETs) or bipolar transistors. A
construction of nenory cells of i colums and j rows where, for exanple,
MOSFETs are used foopeltatiehewavefiorms tafieshe scigtowirt iof FEGG 45ar&ef erri ng
to FIG 5, the anode of a diode Dij and a termnal of a resistor Rij are

connect ed t gHow 9t FIGS! 65t I RéLePtifng METTC. 4, IR Mendted acbesbion

swtch. A colum selection signal Xi~is applled to the other termnal of

Ay SR Rt R N LR

the rOMISE|%ﬁii%%LK denotes a clock signal to be inputted to the Y
direction scanning circuit 12, X1 to Xu denote column
selection signals, and Y1 to Y3 denote row selection
signals. It is to be noted thaﬁ the clock signal YCLK ﬁas
a period equal to u times that of the clock signal XCIK,
and within one cycle of the clock signal YCLK, reading/
writing is performed from the first to the nth éolumns.
After the one period comes to an end, the row for read-
ing/writing changes from the jth row to the j+lth row, and
then'reading/writing is performed from the first to the uth
columns similarly.

Here, operation for the jth row will be described

with reference to a waveform diagram of FIG. 7. It is to
-be noted that enlgrged waveforms of the row selection
;Siénal Yj and the column selection signals X1, X2 and Xu
are shown in FIG. 7. First, for the memory cells in the

first column, the column selection signal X1 and the row

selection signal Y1 rise simultaneously. On the other



signal Y] have a high potential, read/wite fronmfinto the

5 nenory cell G j is enabled. Operati on waveforns of the circuit
of FIG 4 are shown in FIG 6. Referring to FIG 6, XCLK denotes a clock
signal to be inputted to the X direction scanning circuit 11, YCLK denotes
a clock signal to be inputted to the Y direction scanning circuit 12, X1
to Xu.denote colum selection signals, gnhd Y1 to Y3 denote row sel ection
signals. It is to be noted that the clock signal YCLK has a period equal
to u tinmes that of the clock signal XCLK, and within one cycle of the

cl ock si gnalha#d K fareahengemonyi ¢ehls i in pehé anthe dcdlumm,t Hehef icodumho t he nth
colums. After the one period cones to an end, the row for read- '

i ng/ writing gaasSon 's3@nalle Xt And O¥hé OrbiesédddicP Wighad viheall
reading/witing is perforned fromthe first to the uth”™ colums simlarly.

simultaneously. For the memory cells in the second to (u-
1)th columns, the row selection signai Yj is in a steady
state, and a selection operation is performed only in
response to the column selection signals X2 to Xu-l.

in other words, the first column, the uth column
and the otﬁer columns-are driven in different conditions
from one another. Accordingly, the gate electrode waveform
of the MOSFET Qij as the selection switch shown in FIG. 5
is not exactly same among the first row, the uth row and
the other rows. This is because the column selection
signals X1 to Xu and the row selection signals Y1 to ¥v are
delicately different in waveform or delay time and the
diode Dij and the resistor Rij shown.in FIG. 5 have
parasitic capacitances and so forth.

FIG. 8 illustrates parasitic capacitances of a
MOSFET in an éxample of the related arts wherein, for
example, a MOSFET is used as a selection switch. Such
parasitic capacitances Cgs, Cgd, Cés and Cds as seen in
FIG. 8 are present between the source and drain which are

poles of the switch and the gate and a substrate (or well).



Here, operation for the jth roww Il be described wth reference to a
waveformdiagramof FIG 7. It is to be noted that enl arged waveforns of
the-row selection signal Yj and the colum selection signals X1, X2 and Xu
are shown in FIG 7. First, for the menory cells in the first colum, the
. colum selection signal X1 and the row selection signal Y1 rise

si mil.t aneously. On the other - , 6
- hand, for the nmenory cells in the uth col um, the colum sel ection si gha
Xu and the row selection signal Y} fall sinultaneously. For the nenory

cells in tiwheres ailtbde dapacitaniresolysnscglheCsovame |G iaxe siegyal Yj is in
a steady state, and a selection operation is perforned only in response

7ot oo AATBE PR O SUANG Sefechy Hindeal adne of oA OG L1e
conditions ,1rom Ol ¥ Too o°3008b" i echds ARbdnd 8L T apRYeT o m

or occasionally to 100 times the memory capacitors C(n).
This problem similarly applies even where the switch
élement is formed from a JFET or a bipolar transistor
although some difference is present in structure in which
capacitances are formed.

Subsequently, it will be described what bad
influence such parasitic capacitances havé on operation of
an analog delay circuit. The influence of the parasitic
capacitances vary a little depending upon the structure of
the'analog delay circuit or the type of the switch
elements, and this will be described below by way of an
example of the circuit of FIG. 6. FIG. 9 shows an analog
delay circuit which includes a single capacitor Cm and a
single selection switch Sm in place of the N memory
éapacitors C(n) and selection switches S(Nf of FIG. 6,
fespectively, and additionally includes a parasitic
capacitance Cp.

The first problem resides in that, where a case

wherein charge written in in the last cycle is read out is



of the MOSFET Qj as the selection switch shown in FIG 5 is not exactly
sane anong the first row, the uth row and the other rows. This is because
‘the tolum selection signals X1 to Xu and the row selection signals Yl to
Yv are delicately different in waveformor delay tine and the * di ode Dij
and the resistor Rij shown in FIG 5 have parasitic capacitances and so

forth FIG 8 illustrates paras8tic capacitances of a MOSFET in
an exanple of the related arts wherein, for exanple a MOSFET is used as a
selection switch. Such parasitic capacitances Cgs, Css and Cds as

seen in Fl GongidexedyeaBninBat wektage %%&ﬁ?ﬂ?e%ﬂ?ﬁﬂ%ﬁq?thPEﬁ°£r§° pol es

of the switch and the gate and a substrate (or well).

7 \Were thahencdsastoxrdeinCybe pamasidsic arapaitance Cpr.y Asnall with a

single switch, a total value of parasitic capacitances of 100 to 1,000

switches anaggudt!,0th@ thBB§e read out to the read capacitor Co is the
sﬁm of the original charge accumulated in the memory
capacitor Cm and the charge accumulated in the parasitic
capacitance Cp.l The cha;ge of the memory capacitor Cm has
undergoné a predete;mined delay whereas the charge of the
parasiéic capacitance Cp has undergone little delay.
Acéordingly, the parasitic capacitance Cp gives rise to a
side effect of 1eaking'a signal free from a delay to the
output.

One of possible countermeasures against the side
effect.is to control £he individual switches at somewhat
complicated timings. 1In particular, it is required to
prevent the side effect described above by performing.such
complicated timing control as.to set a time for discharging
the charge of the parasitic capacitance Cp by closing the
reset switch S3 and the read switch S2 before the charge of
the memory capacitor Cm is read out.

Another problem, whichlis more fatal, resides in

that the settling time of the output is extended. Where

the band of the operational amplifier Al is represented by



or occasionally to 100 tines the nenory capacitors C(n). This problem
simlarly applies even where the swwtch elenent is formed froma JFET or a
bi pol ar transistor although sone difference is present in structure in

whi ch capacitances are forned. Subsequently, it will be described
what bad influence such parasitic capacitances have on operation of an
anal’'og delay circuit. The influence of ®he parasitic capacitances vary a
littl e dependi ng upon the structure of the analog delay circuit or the
type of the switch elenments, and this will be described bel ow by way of an

exanpl e of td)@, CiheUirbspbnféGife €6 @ HWifpudn idnadl ¢u11debadbaékcui t
whi ch includes a single capacitor Cmand a single selection swwtch Smin

pl ace of the N nemory  capacitors C(n) and selection switches S(N) of FIG
6, respectiGNditian ifd t T ohbWos | ¥ raifathei PREASER}ACI t ance Op.
The first problemresides in that, where a case wherein charge witten in

in the last cyelfdahdef?P Q4! présent, then the feedback ratio B is
| 'given by
8 =1)(1+Cp/Co) ceccessess (1)
Thus, the bandﬁidth of the loop decreases to Swo and also
the time consfant of the transient response changes to 7'

= 1/8 - T. Accordingly, if the cépacitance value of the
parasitic capacitance Cp is high, then this remarkably
decreases the feedback ratio of the operational amplifier
Al when the charge accumulated in the memory capacitor Cm
is read out, which makes high speed reading out difficult.
In order to eliminate this, the band of the operational
amplifier Al should be designed to be véry wide. This,
however, is not practical. |

In the analog delay circuit of the related art
described above, when the memory cells of the matrix are
scanned to select them, since such raster scanning as
scanning of a television-signal is performed as indicated
by arrow marks in FIG. 10, where the gate electrode

waveform of the MOSFET Qij is different among the first



8 considered, an input voltage witten imuediately prior to then is
stored in the parasitic capacitance Cp. As a result, the charge read out
to the read capacitor Co is the sumof the original charge accumulated in
the nenory capacitor Cmand the charge accunulated in the parasitic

capaci tance Cp. The charge of the nenory capacitor Cm has undergone a
predeternm ned del ay whereas the charge¢f the parasitic capacitance Cp has
undergone little delay. Accordingly, the parasitic capacitance Cp gives
rise to a side effect of leaking a signal free froma delay to the

out put. column PNEhef u W scdhinth GHA he"BRBEECEORGRNSSt thee side effect
Is to control the individual switches at sonmewhat conplicated timngs. In

particular, d&%ﬁééeﬁ@&”iﬁ gf%i%&telg&%e W&%F%Bﬁﬁ 8{:-%8&1:5 difécéi bed above by

perform ng suc conplic 'mng control as to"set a tine for
eset sui { ofHLE8SERRCE HEn Bt &4 (i ABEGEY GREDRHCCEAEARESEISCETE Hemr y
capacitor Cmis read out.
writing/reading or in offset characteristic via parasitic
capacitances of the MOSFETs or arising from delicate
differences in conducting state. Or in other words, there
is a problem that noise of a fixed pattern is produced.
ﬁy the way, in such an application, as an
application of an analog delay circuit, wherein an echo is
applied, for example, to an audio signal, a high degree of
accuracy is not réquired for the delay time. On the other
hand, in a color signal demodulation circuit for a color
television receiver 6f the PAL system, a delay time which
conforms exactly with a horizontally synchronizing period
is required. An example of a construction of a clock
generation_circuit in such an application as just described
is shown in FIG. 11.
Referring to FIG. 11, the clock generation circuit
shown has a PLL (Phase Locked Loop) circuit construction
which includes a voltage controlled oscillator 21, a

divider 22 for dividing the oscillation frequency of the

voltage controlled oscillator 21 to 1/u, a divider 23 for



Anot her problem which is nore fatal, resides in that the settling tinme of
the output is extended. Wiere the band of the operational anplifier A is
represent ed by _ : 9 [err]o, the
response tinme to a step input in a full feedback conditionis [err] =
1/[err]o. However, if the parasitic capacitance Cp is present, then the
feedback ratio [err] is given by [err] = 1/(1 + Cp/ Co)

.......... (1) Thus, the bandwi dth ofllthe | oop decreases to [err] [err]o
and also the tinme constant of the transient response changes to [err]' =

1/ [err] [erghrtRegodiviging the tdity TSIt ifradieney b ehet Aevigeragitic
capacitance Cp is high, then this remarkably decreases the feedback ratio

of the operati I | Lfl h t [ menory
capaci tor C%% ?Z?fegﬁao%;#ﬁéﬂ??% eékﬁféﬁ ?%%ggaﬁ@éthS gﬂ? ﬁ?%%?cult.
'noorder to gl LEE"GiS1 8008 sidudidy oF Y dRTRY 93%hna a
horizontal synchronizing frequency FH with each other and
supplying the phase difference output thereof as a control

input to the voltage controlled oscillator 21. The voltage
controlled oscillator 21 is locked with an oscillation
frequency equal to u X v times with reference to the
horizontal synchronizing frequency FH to obtain a clock
signal XCLK for tﬁe X direction scanning circuit 11, and
the clock signal XCLK is divided to 1/u to obtain a ciock
signal YCLK for the Y direction scanﬁing circuit 12.
However, with the clock generation circuit of the
construction described above, since a large number of
counters are required to construct the PLL circuit, there
. is a problem that, where the clock generation circuit is
formed into an IC, the counters occupy a large areé of the
chip or consume much current. Further, where the phase
difference between £he clock signal XCLK and the clock
signal YCLK is large, this increases the fixed pattern
noise mentioned above. In or@er to keep the phases of the

two clock signals exactly, such a countermeasure as to form



anplifier Al should be designed to be very wide. This, however, is not
practical . In the analog delay circuit of the related art

descr.i bed above, when the nenory cells of the matrix are scanned to sel ect
them since such raster scanning as scanning of a television signal is
performed as indicated by arrow marks in FIG 10, where the gate el ectrode
wavef.orm of the MOSFET.Qj is different anong the first

10 colum, the uth colum and the oth%? colums, the difference in gate
el ectrode waveform appears as a difference in gain of the input/output

char act eri sthes dividerst 2Rgan@aZB NBrami synaHdciRiusC touateesi 6ki Eovi a
parasitic capacitances of the MOSFETs or arising fromdelicate

ci 1 er ences 1 cHORRUCRGueLal o160k | LGRS XQandl BRER «bo @ probl em

that noise o fixed pattern is produce way, in such an

application, as.an . . .
PP synchronize them is required.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
an analog delay circuit wherein the influence of a
parasitic qapacitance is reduced to allow charge
aécumulated in a memory capacitor to be read out at a high
speed.

It is another object of the present invention to
providé an analog delay circuit wherein a same selection
condition is applied to all memory cells without depending
upon the positions of the memory cells to prevent
production of fixed pattern noise.

It is a further object of the present invention to
provide a clock generation circuit for a system employing a
clock signal synchronized with an external reference siénal
wherein a PLL can be constructed without the necessity for
such a circuit as a divider.

In order to attain the objects described above,
according to an aspect of the present invention, there is

provided an analog delay circuit, comprising an analog



application of an analog delay circuit, wherein an echo is applied, for
exanple, to an audio signal, a high degree of accuracy is not required for
the delay tine. On the other hand, in a color signal denodul ation circuit
for a color television receiver of the PAL system a delay tine which
conforns exactly with a horizontally synchronizing period is required. An
exanmple of a construction of a clock geﬂgration circuit in such an
application as just described is shown in FIG 11. Referring to
FIG 11, the clock generation circuit shown has a PLL (Phase Locked Loop)

circuit consvadlué imsmompicitcuit! ideludingl dagturanity! oL dnemoryt loafldis 21, a
divider 22 for dividing the oscillation frequency of the voltage

control | ed oggiy! ﬁ{ﬁuﬁ%eg; 36%?}“?‘ %Eéﬁéﬁ&_ lgg‘rri% a terminal cdnfddiel

di viding the division 0 e divi to 1/v, and a phase

comparat or Zébfé"céék é%&d&in@h%o%h ifie and a memory capacitor

connectéd to the other terminal of the switch element, the
memory cells being arranged in a matrix of u columns and v
rows, u and v being natural numbers, v row switches
arranged for the individual columns and each connected at a
terminal thereof to a common input/output node and at the
other terminal theredf to a terminal of the cbrresponding
row line, a first scanning circuit for outputting column
selection signals for i columns fo drive the switch
elements of the memory cells for the_individual columns, i
being equal to or larger than 1. but equal to or smaller
than u, and a second scanning circuit for outputting row
selection signals for j rows to drive the switch elements
of the memory cells and the row switches for the individual
rows, j being equal to or larger than 1 but equal to or
smaller than v.

In the analog delay circuit of the construction
described above, when both of the columh selection signal
for the ith column and the row selection signal for the jth

row are rendered active, the memory cell in the ith column



of the division frequency of the divider 23 and a horizontal synchronizing
frequency FH with each other and supplying the phase difference output
thereof as a control input to the voltage controlled oscillator 21. The
voltage controlled oscillator 21 is locked with an oscillation frequency
equal tou X v times wth reference to the horizontal synchronizing

frequency FH to obtain a clock signal K for the X direction scanning
circuit 11, and the clock signal XCLKTs divided to 1/u to obtain a clock
signal YCLK for the Y direction scanning circuit 12. However, with

t he cl ock gemst &heodtbi rowi ofothehanalemsvalugr imemorys GircudtaB8ve, since a
| arge nunber of counters are required to construct the PLL circuit, there

is a probl esdleaited)hand the switshoshefiait WE dbec widmory cedlned pato an
I C, the counters occupy a |arge area of the chip or consunme nuch current.

Further, wh rﬁgqaﬁcggapetiﬁbfgﬁisgé&) betyeen tdnale o%'gqga t§ELEognd the

clock signa ar ge, I'S I ncreases the ft1Xxed patt fL noi se

rent) oned 2 on MALCLAET 518 K56 14 "o hReR ffa ik B g ok sianals
conducting state. 1In this selection condition, only the
switch elements of the memory cells in the jth row are
connected to the input/output node; and writing/reading out
of charge.is performed for that one of the memory
capacitors of the memory cells of the jth row which is in
the ith column.

According to anothe; aspect of the present

invention, there is provided an analog delay circuit,
comprising an analog value memory circuit including a
plurality of memory cells each including a switch element
having a terminal connected to a.corresponding row line and
a memory capacitor connected to the other terminal of the
swﬁtch elemeﬂt, the memory cells being arranged in a matrix
of u columns and v rows, u and v being natural numbers, a
first scaﬂning circuit for successively outéutting u column
selection signals to drive the switch elements of the
memory cells for the individual columns, a second séanning

circuit for successively outputting v row selection signals



12 the dividers 22 and 23 from synchronous counters or to latch the

outputted clock signals XCLK and YCLK to

synchroni ze themis required.

~ SUMMARY OF THE | NVENTI ON It is an object of the present invention
an anal og delay circuit wherein the influence of a parasitic

to provide

capacitance is reduced to allow charge

to be. read

out at a high speed. It 15 another object of the

present invention to provide an analog d&l ay circuit wherein a sane

sel ecti on

the positi ongoOdrive tRIDEWitc lel dnfentist V&N thePhBRlY

noi se.

condition is applied to all nmenory cells w thout depending

accunul ated in a nenory capacitor

upon

i@glpg foxadgattern

It is a further object of the preseﬁ? I nvention to providé

a cl ock geneiﬁ&%ﬁfd&éi Cx‘{BvSs f {dnd & @tﬁ;@eﬂ %%gﬁﬂgnaci%ﬁ% pignal

synchroni zed™W

an exter nal

supplying a same clock signal to the first and second
scanniné circuits, the numbers u and v of the first and
second scanning circuits being set so as to have no common
divisor other than 1.

In the aﬂalog delay circuit of the constructioﬁ
described above, the first and second scanning circuits are
driven with the same clock frequency by the same clock
signal. Further, since the numbers u and v of the first
and second scanning circuits do not have a common divisor
other than 1, the addfesses in the two X and ¥ directions
vary for each clock when the memory cells are to be
selectively scanned. Conseguently, not raster scanning,
but scanninglof all of the memory cells is performed in
accordance with a certain rule. As a result, the colﬁmn
selection signal and the row selection signal have a one
clock width for any of the memory cells and provide a same
selection condition to all of the memory cells.

According to a further aspect of the present
invention, there is provided a clock generation circuit for

an analog delay circuit which includes an analog value



wherein a PLL can be constructed w thout the necessity for such a circuit
as a divider. In order to attain the objects described above,
according to an aspect of the present invention, there is provided an
anal og delay circuit, conprising an anal og

13 value nenory circuit including a plurality of nmenory cells each

I ncl'uding a switch el enment having a ternjpnal connected to a correspondi ng
row |l ine and a nenory capacitor connect to the other term nal of the
switch elenent, the nenory cells being arranged in a matrix of u columms -

and v rows methodRd cirbali80inélvd fhg NalPRIal ity @F iniciietelas agehd for
t he individual colums and each connected at a termnal thereof to a

common i nputs/ d ] . 1 her r gi nal
of the corré&s) %g'ﬁl@# h&n 3r gﬁﬁglﬁgél%ﬁ%}: g%gf%%iﬁ# nmgélg'lhr&cét} tc%?)t(])‘re Egﬁta p{'jts t |g1ng
columm selection signals for colupms to drive the switch elements of

L .
the memory GOTFESPORIIAG FAHi J1BG RN AFMOTY cCapacitor connectéd to

the other terminal.of the switch element, the memory cells
being arranged in a matrix of u columns and v rows, u and v
being natural numbers, a first -scanning circuit for
successively outputting u column selection signals to drive
the switch elements of the memory cells for the individual
_columns, and a second scanning circuit for successively
outputting v row selection signals to drive the switch
elements of tﬁe memory cells for the individual rows, the
clock generation circuit sﬁpplying a same clock signal to
the first and second scanning circuits, the clock
generation circuit comprising a logic operation circuit for
logically operating one of the column selection signals of
the first scanning circuit and one of £he row selection
.signals of the second scanning circuit, a phase comparator
for comparing a phase of an output signal of the logical
operation circuit and a phase of a reference signal
provided from the output with eéch other, and a voltage
controlled oscillator for receiving a comparison output of

the phase comparator as a control input for an oscillation



being equal to or larger than 1 but equal to or smaller than u, and a
second scanning circuit for outputting row selection signals for j rows to
drive the switch elements of the nenory cells and the row switches for the
i ndi vidual rows, j being equal to or larger than 1 but equal to or

smal l er than v. In the anal og delay circuit of the construction
descri bed above, when both of the col um sel ection signal for the ith
colum and the row sel ection signal for the jth row are rendered active,

the menory cell in the ith colum 14
and the jthfreguencyhandnaveplytnq e Rkasl sdigna@li ofj $hesepeildatiang t he
switch elenent of the nmenory cell is put into a conducting (closed) state.

Si mul t aneougiregueheyr coammendy cto fthe tfirgt andwecondelseanadngnd put into a
conducting state. In this selection condition, only the swtch elenents of
the menory e8kbgikg.the jth row are

In the clock generation circuit of the construction
described above, one of the column selection signals of the
first scanning circuit and one of the row selection signals
of the second scanning circuit are logically operated, and
the phase of the operation output signal is compared with
the phase of an external reference signal by the phase
comparator. Then the oscillation frequency of the Qoltage
controlled oscillator for producing the clock signal common
to the first and second scanning circuits is controlled in
response to the phase difference. Consequently, the first
and second scanning circuits act as a divider which.divides
the oscillation frequency of the voltage controlled
oscillator.

The abové and other -objects, features and
advantages of the present invention will become apparent
from the following description and the appended claims,
taken in conjunction with the accompanying drawings in
which like parts or elements are denoted by like reference

characters.



connected to the input/output node, and witing/reading out of charge is
performed for that one of the nenory capacitors of the nenory cells of the
jthrow which is in the ith col um. Accordi ng to anot her aspect of
the present invention, there is provided an analog delay circuit,
conprising an anal og value nenory circuit including a plurality of nenory
cell's each including a switch elenent haying a termnal connected to a
correspondi ng row line and a nenory capacCitor connected to the other
termnal of the switch elenent, the nmenory cells being arranged in a
matri x of BRIBFUDBSCREHTYONOOE, THE :DRERWINGS ng natural nunbers, a first
scanning circuit for successively outputting u colum selection signals to

drive the switch el prents 9§ &Neird®IPdiddtdm JHUwiFd%eai Bﬁ%‘ﬂcdH?fcﬁﬂ:U”“S’
a second scanning circuit for successively outputting v row selection
signal s construction of an analog delay circﬁ%i as a related art;

FIG. 2 is a timing chart of operations of switches
employed in the analog delay circuit of FIG. 1;

FIG. 3 is a diagrammatic view iliustrating a
concept of an analog delay;

FIG. 4 is a circuit diagram showing a related art
of an analog delay circuit; |

FIG. 5 is a circuit diagram showing an example of a
related art of a construction of memory cells where a
MOSFET is employed as a selection switch;

FIG. 6 is a wavéform diagram illustrating operation
of an analog value memory circuit according to a related
art;

FIG. 7 is an enlarged waveform diagram of row and
column selection signals;

FIG. 8 is a circuit diagram illustrating parasitic
capacitances of a MOSFET;

FIG. 9 is a circuit diagram of an analog delay
circuit of a related art which includes a parasitic

capacitance;



to drive the switch elenments of the nmenory cells for the individual rows,
and a clock generation circuit for supplying a sane clock signal to the

first.and second scanning circuits, the nunbers u and v of
second scanning circuits being set so as to have no conmon

the first and
di vi sor ot her

than 1. In the analog delay circuit of the construction described-
above; the first and second scanning circldts are driven with the sane
cl ock frequency by the sane clock signal. Further, since the nunbers u and

v of the first and second scanning circuits do not_have a conmon divi sor
other than 1, the adf¥®ssk} ish a fdagrempaiig vigwr silngksating@for each

cl ock when the nenory cells are to be selectively scanned.

Consequent |y,

not raster scancepy,of haitscaramimogredhaod bfoh redatedoaytgells is perforned

in accordance with a certain rule. As a result, the colum

sel ecti on

signal and the row spt@fti PnisidMlock’ ddagrafcorchoekovk dgénépatvsty of the

menory cells and provide a same selection condition to all
fﬁl I's. cia@\gferg#ng f&&édjratﬁqr aspect of the present
ere is providéd a C
whi ch i ncl I I
i ch includes an anﬁqlg.g ]\./261 jl:lse

of the nmenory
i nventi on,

ock generatioff circuit for an analog delay circuit

a circuit diagram of an analog memory

delay circuit of a first preferred embodiment of the

present invention;

FIG. 13 is a block diagram showing an example of a

construction of a color signal demodulation circuit for a

color television receiver of the PAL system in which a

delay circuit according to the present invention is

employed for a 1 H delay line and showing a second

preferred embodiment of the present invention;

FIG. 14 is a detailed circuit diagram of an analog

delay circuit showing a third preferred embodiment of the

present invention;

FIG. 15 is a circuit diagram of an analog delay

circuit showing a fourth preferred embodiment of the

present invention;

FIG. 16 is a circuit diagram of an analog delay

circuit showing a fifth preferred embodiment of the present

invention;



16 nmenory circuit including a plurality of nenory cells each including a
switch elenent having a term nal connected to a corresponding row |line and
a menory capacitor connected to the other termnal of the switch el enent,
the nenory cells being arranged in a matrix of u columms and v rows, u and
v being natural nunbers, a first scanning circuit for successively
outputting u colum selection signals to_drive the switch elenents of the
menory cells for the individual colunns? and a second scanning circuit for
successively outputting v row selection signals to drive the switch

el ements of the nmembIG.call isf ar waheformi diagmam rildsystdetimg ock generation
circuit supplying a sane clock signal to the first and second scanni ng

circuits, thpeiladGlon @ENAhARhATOG! vaVEE HERBFY Sé{cwit UHEWIPRY #TiRn
circuit for “logically operating one of the colum selection signals of
the first sqgﬂning circuit and one of the row selection

r

FIG. 18 is a diagfammatic view illustrating a
concept of a scanning method according to a sixth preferred
embodiment of the present invention; and

FIG. 19 is a block diagram of a clock generation
circuit showing a seventh preferred embodiment of the
present invention.

DETAILED' DESCRIZ?TION OF THE PREFERRED EMBODIMENTS

In the following, preferred embodiments of the
present invention will be described in detail with
reference to the accompanying drawings. FIG. 12 is a
circuit diagram showing a first preferred embodiment of the
present invention. In FIG. 12, only a circuit construction
of an analog value memory circuit which is essential part
of the present invention is shown. The analog value memory
circuit shown corresponds to the circuit of FIG. 1 which
includes the N selection switches.S(N) and memory
capacitors C(n).

Referring to FIG. 12, memory cells formed from

memory capacitors Cmn and selection switches Smn connected



signals of the second scanning circuit, a phase conparator for conparing a
phase of an output signal of the logical operation circuit and a phase of
a reference signal provided fromthe output with each other, and a voltage
controlled oscillator for receiving a conparison output of the phase
conparator as a control input for an oscillation

17 “frequency and supplying a clock signal of the oscillation frequency
commonly to the first and second scannirfdt circuits. In the cl ock
generation circuit of the construction described above, one of the colum
sel ection siimaeries betweenr rowsiinesnBLej arditheyrgronns @re Rsrasged

sel ection signals of the second scanning circuit are logically operated,

and the phage pindt18x0RE" &l c8TuHEPHhd ST IPGws | S FEYTRAUGAE W L § méhSrphase
of an external reference signal by the phase conparator. Then the

oscillation frequency of .the voltage
capéﬁitofé Cl1 to Cuv, %riting/reading out of charge is

performed by driving control of the selection switches S11
to Suv with column selection signals X1 to Xu for the X
direction and row selection signals Y1 to Yv for the Y
direction. The column selection signals X1 to Xu are
outputted from an X direction scanning circuit 51, and the
row selection.signals ¥l to Yv are outputted from a ¥
directioh scanning circuit 52. The X direction scanning
circuit 51 and the Y direction scanning circuit 52 are
fofmed, for example, frém shift registers.

The analog delay circuit which includes the analog
value memory circuit formed from the u - v memory cells
(memory capacitors Cll to Cuv and selection switches S11 to
Suv) arranged two-dimensionally in a matrix has, in the
present embodiment, a construction wherein row switches SYl
to SYv are provided for the individual rows. In
particular, one.terminal of each of the row switches SY1 to
SYv is connected to a common node A serving as an input/
output node while the other terminal is connected to a

terminal of a corresponding one of row lines RL1 to RLv.



controlled oscillator for producing the clock signal cormon to the first
and second scanning circuits is controlled in response to the phase

di ff-erence. Consequently, the first and second scanning circuits act as a
di vider which divides the oscillation frequency of the voltage controlled
oscill ator. The above and ot her objects, features. and advantages
of the present invention will becone apparent fromthe follow ng
description and the appended clains, tak®n in conjunction with the
acconpanying drawings in which |like parts or elenents are denoted by I|ike

reference ot afdwswitches SYl to SYv are driven by the columd8 BRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a circuit diagramshow ng a

pasic clf cUi fo1 GO Uigl D K1ARAKY JUePURLACEEGH' En8SxQLPEBEEN AT LS
g chart™ of operations of
scanning circuit 51 and the row selection signals Y1 to ¥Yv
outputted from the Y direction scanning circuit 52,
respectively.

In the analog delay circuit according to the
present embodimen£ having the construction described above,
if it is assumed that the ith column and the jth row are
selected now, then the column selection signal Xi outputted
from the X direction scanning circuit 51 and the row
selection signal Yj outputted from the Y direction scanning
circuit 52 are both rendered active so that the selection
switch Sij in the ith column and the jth row is sélected
and put into a closed (on) state. Simuitaneously, from
among the row switches SY1 to SYv added newly, only the row
switch SYj for the jth row is selected and put into a
closed state.

If the analog value memory circuit side is viewed
from the node A in this selection condition, then only the
jth column is connected to the node A while the remaining
rows, that is, all of the first to j-1th rows and the j+lth

to vth rows are disconnected from the node A. As a result,



enpl oyed in the analog delay circuit of FIG 1; FIG 3is a .
diagrammatic view illustrating a concept of an anal og del ay; Fl G
4 is-a circuit diagramshowing a related art of an analog delay circuit;
FIG 5 is a circuit diagramshow ng an exanple of a related art of a
construction of nmenory cells where a MOSFET is enpl oyed as a sel ection
sw 't th; FIG 6 is a maveforn1dgﬁgran1iIIustrating operation of an
anal og value nmenory circuit according t related art; FIG 7 is
an enl arged waveform di agram of row and colunmm sel ection signals;
FIG 8 is a anlyxuitv difagthemsiellegcsiont switehrgsoup o(SkhgaxiSunicef chea
MOSFET; FIG 9 is acircuit diagramof an analog delay circuit of
a rel ated arg odlivihs lddde ¥ RPoWwdSibi 6onkéPesd e Gie node A. In '

this instance, since the parasitic capacitances of the

column of row switches SY1 to SYv increase newly, the total

parasitic capacitance does not reduce simply to 1/V, but

becomes substantially egual to 1/V. Consequently, the

total parasitic capacitance decreases very much comparing

with that of the related art.

As described hereinabove, since an analog value

memory circuit wherein memory capacitors Cmn and selection

switches Smn for the memory capacitors Cmn are arranged

two-dimensionally in a matrix includes row switches SY1 to

SYv provided for the individual rows so that the selection

switches Smn may be selected divisionally for the

individual rows, the parasitic capacitance connected to the

node A is a total parasitic capacitance of the selection

switches Smn for one row. Consequently, the capacitance

value of the parasitic capacitance can be reduced

remarkably comparing with that of the related art wherein

the parasitic capacitances of all of the selection switches

S(N) are connected to the node.

As a result, the problem of the related art that,



19 FIG 10 is a diagrammatic view illustrating a concept of a

scanning nethod of a related art; FIG 11 is a block diagramof a
cl ock generation circuit of a related art; FIG 12 is a circuit
di agram of an anal og nenory delay circuit of a first preferred enbodi nent
of the present invention; FIG 13 is a block diagram show ng an

exanmpl e of a construction of a color sigpal denodulation circuit for a
color television receiver of the PAL systemin which a delay circuit
according to the present invention is enployed for a 1 H delay Iine and
showi ng a ségyoam ipfdhencedo€&nbhdi panasibtic heapaeienica nwhe ifeedback

FIG 14 is a detailed circuit diagramof an analog delay circuit showing a

third preferfd cBF0¢neeBhefhtiffal PARSELEiePVED! {R¥er to FIG. THG 15 is a
circuit diagramof an analfog delay <ciftcuit showhg a fourth preferred

g][rb ggi gﬁglt Ogjh&érhgzg}a%rggs %r%t thgv 3}&:9{}; capacitors Féx% i]s6 fe%cfj‘ o(ﬁitr %.léi t diagram
~ reduced remarkably and this makes high speed reading
difficult can be eliminated. Further, since also the
amount of unnecessary charge accumulated in the parasitic
capacitance almost without being delayed decreases, also
disturbance to the output by such unnecessary charger can
be decreased.:

Subsequently, a second preferred embodiment of the
present invention will be described. The analog deley
circuit according to the embodiment described above is:

- . employed, for example, in a color signal demodulation
circuit for a color television receiver of the PAL system.
An example'of a construction of the color signal
demodulation.circuit is shown in FIG. 13. Referring to
FIG. 13, a color signal of the PAL system is supplied to a
Y/C_separation circuit 61, by which it is separated into a
brightness (Y) signal Exr' and a chroma (C) siénal. The
color signal is applied also to a synchronizing separation
circuit 62, by which a horizontal_synchronizing signal HD

is separated from it. The separated chroma signal is



circuit showng a fifth preferred enbodi mrent of the present invention; -

20 FIG 17 is a waveformdiagramillustrating operation of an
analag val ue nenory circuit shown in FIG 16; FIG 18-is a
diagrammatic view illustrating a concept of a scanning nethod according to
a sixth preferred enbodinent of the present invention; and FI G

19 i's a bl ock di agram of a cl ock generat'gn.'circuit showi ng a seventh
‘preferred enbodi rent of the present invention. DETAILED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS In the follow ng, preferred enbodi nents
of the presimputiedtio onerdf inputdetermtindlsnoficani adder h63 raaideriance to
t he acconpanying drawings. FIG 12 is a circuit diagramshow ng a first
preferred enpoed g tifutit®d to the other input terminal of the adder
63 and one of input terminals of another adder 65 after it
is delayed by 1 H by a 1 H delay line 64. The chroma
signal is further inputted to the other input terminal of
the adder 65 after it is reversed in polarity by a polarity
reversal circuit 66.
The chroma signal is supplied also to a burst phase
" discrimination circuit 67. The burst phase discrimination
circuit 67 extracts a burst signal inserted in a back porch
of the horizontal synchronizing signal HD and supplies the
burst signal to a subcarrier generation circuit 68 and a
flipflop 69. The subcarrier generation circuit 68 produces
a subcarrier of 4@43 MHz in response to the burst signal.
The subcarrier is successively shifted to subcarriers
having phase differences of 0 degree, 90 degrees and 180
degrees by a phase shifter 70; Then, the subcarrier of the
~phase difference of 0 degree and the subcarrier of the
phase difference of 180 degrees are outputted alternatively
by a change-over switch 71.

The change-over control of the change-over switch

71 is performed by the output of the flipflop 69 which



present invention. In FIG 12, only a circuit construction of an anal og
val ue nmenory circuit which is essential part of the present invention is
shown. The anal og value nmenory circuit shown corresponds to the circuit of
FIG 1 which includes the N selection switches S(N) and nenory capacitors
C(n). Referring to FIG 12, nmenory cells formed from nenory
capaeitors Chm and sel ection switches Stm connect ed

21 in series between row lines RLn and 26e ground are arranged in-a
matrix of u colums and v rows. For those u . v nenory capacitors Cl1 to
Cuv, writi nglivdsitisndheuhoafizohtalesyschpenizingdsignalk iHD iy do'2 dal of the
sel ection switches S11 to Suv with columm selection signals X1 to Xu for

the X direcymhrondsmOowitdl eabi Barstosagfial]l tMeafwhile | RéheY addiirdeini On.
The col umm sel ection signals X1 to Xu are outputted froman X direction

scanni ng ci IGHideal o2 %e! B8ders 63 and 65 are supplied to

synchronizing detection circuits 72 and 73, respectively.
The synchronizing detection circuit 72 performs detection
in synchronism with the subcarrier of the phase difference
of 90 degrees while the synchronizing detection circui£ 73
performs detection in synchronism with the subcarrier of
the phase difference of 0 degree or 180 degrees. The
detection output of the'synchronizing detection circuit 72
‘passes through a low-pass filter 74 of 1.3 MHz to make a
color difference signal Eb' - Ey'. The detection output of
the synchronizing detection circuit 73 passes through
another low-pass filter 75 of 1.3 MHz to make another color
difference signa; Er' - Ey'.

In the color signal demodulation circuit for a
color television receiver of the PAL system described
above,.line correlation is taken using the 1 H delay line
64 to effect correction for a DP (differential phase)
error, that is, a hue distortion, produced in a
transmission line or in the inside of the receiver. 1In the

color signal demodulation circuit, the analog delay circuit



r-ow sel ection signals Y1 to Yv are outputted froma Y direction scanning
circuit 52. The X direction scanning circuit 51 and the Y direction
scanning circuit 52 are formed, for exanple, fromshift registers.

The anal og delay circuit which includes the analog value nmenory circuit
formed fromthe u v nenory cells (nmenory capacitors Cl1 to Cuv and

sel ection switches S11 to Suv) arranged go-dinensionally in a matrix has,
in the present enbodi nent, a construction wherein row switches SY1 to SYv
are provided for the individual rows. In particular, one term nal of each
of the row sact¢aidtingSto tthe Presentcembodiment ois wsedoas ndee JABKervi ng as
an input/ output node while the other termnal is connected to a termnal

of a correspgarhyd G 6f. ' @4nde"eheRhhal8gRi¥lay circuit according to
22 The row switches SY1 to SYv are driven by the colum selection signals

X1 to Xu OUtEﬁ@t§¥E§éﬁ¥néﬂﬁ%dﬁﬁgnEeghbiﬂdes an analog value memory

circuit of the circﬁit construction wherein writing/reading
out of charge is performed for memory capacitots arranged
two-dimensionally in a matrix, it is possible to foim the
analog delay circuit in an integrated relationship with a
color signal demodulation circuit on a chip for the color
signal demodulation circﬁit.

It is to be noted that the application of the
analog delay circuit according to the present embodiment is
not limited to that wherein a color signal is delayed by 1
H in a color signal demecdulation circuit for a color
television receiver of the PAL system, and the analog delay
circuit can be applied also to a circuit which delays a
brightness signal by 1 H or which is used as a delay
circuit for an éudio signal.

Subsequently, a detailed embodiment of an analog

' value memory circuit according to a third or fourth
preferred embodiment of the present invention wherein a
MOSFET or a JFET is used as a switch element will be

described.



scanning circuit 51 and the row sel ection signals Y1 to Yv outputted from

the Y direction scanning circuit 52, respectively. In the anal og
delay circuit according to the present enbodi nent having the construction
descri bed above, if it is assumed that the ith colum and the jth row are

sel ected now, then the columm selection signal Xi outputted fromthe X
direction scanning circuit 51 and the row selection signal Y] outputted
fromthe Y direction scanning circuit 528are both rendered active so that
the selection switch Sij inthe ith colum and the jth rowis selected

and put into a closeid.ony dlsakecibemitt diagramyshéwing em®nghide row
swtches SY1 to SYv added newly, only the row switch SYj for the jth row

i's selected élﬁl?od)%ﬁeﬂ{'%e%ei @S HOsFER §s ysed as H%é 5V £ Eh B Rinatitl Ue

nmenory circuit side I's viewe fromthe node A I's selection condition,
Lo o, ek Tk ST SRS ESRRAE, G 6r he R o
are di sconnected fromthe node A. As a result,
for the row switches SY1 to SYv, and the drains of the
MOSFETs Q1 to Qv are connected to a node A while the
~sources are connected to one terminals of the row lines RL1
to RLv, respectively. Further, the gates of the MOSFETs Q1
to Qv are connected to.row selection lines RSL1 to RSLv,
respectively. Thus, row selection signals Y1 to ¥Yv are
applied to the gates of the MOSFETs Q1 to Qv via the row
selection lines RSL1 to RSLv, respectively.
In the first row, the drains of n-channel MOSFETs
Ql1l to Qul as selection switches are connected to the row
line RL1. One terminals‘of the memory capacitors Cll to
Cul are connected to the sources of the MOSFETs Qll1 to Qul,
and the other terminals of the memory capacitors Cll to Cul
are grounded. The anodes of.diodes D11 to Dul and one
terminals of resistors Rll to Rul are connected to the
gates of tﬁe)MOSFETs Q11 to Qul, respectively. The
cathodes of the diodes D11 to Dul are connected to column

selection lines CSL1 to CSLu, respectively, and the other

terminals of the resistors R1l1l to Rul are connected to the



23 only 1/v of the selection switch group (S11 to Suv) of the wu columms
and the v rows is connected to the node A In this instance, since the
parasi-ti c capacitances of the colum of row switches SY1 to SYv increase
newy, the total parasitic capacitance does not reduce sinply to 1/V, but
beconmes substantially equal to 1/V. Consequently, the total parasitic
capacitance decreases very nuch conparingsgWith that of the related art.

As described herei nabove, since an anal og value nenory circuit wherein
menory capacitors Cm and selection switches Sm for the nenory capacitors
Cm are arrampa selwotdonehinesaaRsSLl i ¥o RS s ivespesttived y.ow swi t ches SY1
to SYv provided for the individual rows so that the selection swtches

S may be sel ected @dngbsianahéyséesnd eow) netie/iditiding @fs thehHOBRERSi ti C
capaci tance connected to the node Ais a total parasitic capacitance of

the selectiony; SWd ¢fi9S arB"cbhe8PEa 08" t KL RRAUSHE k.2t RimG3HREYL aNCE
. One terminals of the memory capacitors Cl2 to Cu2 are

connected to the sources of the MOSFETs Q12 to Qu2,
respectively, and éhe'other-terminals of the memory
qapacitors Cl2 to Cu2 are grounded. The anodes of the
diodes D12 to Du2 and one terminals of the resistors R12 to
Ru2 are connected to the gates of the MOSFETs Q12 to Qu2,
respectively. The cathodes of the diodes D12 to Du2 are
connected to the column selection lines CSL1 to CSLu,
respectively, and the other terminals of the resistors R12
to Ru2 are connected to the row selection lines RSL1 to
RSLv, respectively.

Further, also in the vth row, the drains of the n-
channel MOSFETs Qlv to Quv are connected to the.row line
RLv similarly. One terminals of the memory capacitors Clv:
to Cuv are connected to the sources of the MOSFETs Qlv to
Quv, respéctively, and the other terminals of the memory
capacitors Clv to Cuv are grounded. The anodes of the
diodes Dlv to Duv and one terminals of the resistors Rlv to

Ruv are connected to the gates of the MOSFETs Qlv to Quv,



val ue of the parasitic capacitance can be reduced remarkably conparing
with that of the related art wherein the parasitic capacitances of all of
the selection switches S(N) are connected to the node. , As a
result, the problemof the related art that,

24 by an influence of the parasitic capacitance, the feedback ratio of
the vperational anplifier Al (refer to FI3d 1) when charge of the nenory
capacitors Cm is read out is reduced remarkably and this nmakes hi gh speed
reading difficult can be elimnated. Further, since also the anpount of

unnecessary réespeetivelyul Xt dathddespafathel diodepablvahoeDavnase wi t hout
bei ng del ayed decreases, also disturbance to the output by such

unnecessary &6ahé€tedafo €ife I AEPYblection linekbeshucebl gsra, second

preferred enbodi nent of the present invention will be described. The

anal og delayrespectively, and the other terminals of the resistors Rlv
to Ruv are connected to the row selection lines RSL1 to
RSLv, respectively.

Circuit operaiion of the analog delay circuit
having the construction described above when, for example,
the memory capacitor Cll is selected will be examined. 1In
this instance, in the X direction, only the column
selection signal X1 has a high potential while the others
have a low potential. Meanwhile, in the Y direction, only
the row selection signal Y1 has a high potential while the
others have a low potential. Since the MOSFETs Qij which
serve as selection switches are controlled at the gates
thereof by signals of a matrix formed from the diodes Dij
and the registers Rij, the gate of the ﬁOSFET Q11 exhibits
a high potential and the MOSFET Q11 is put into an on-
state, and consequently, the memory capacitor Cl1l is
selected.

Simultaneously with this, the MOSFET Q1 in the row

switch column of the MOSFETs Ql to Qv is driven directly by

the row selection signal Yl. Consequently, since only the



circuit according to the enbodi nent descri bed above is enployed, for
exanple, in a color signal denodulation <circuit for a color television
recei-ver of the PAL system An exanple of a construction of the color
si.gnal denodul ation circuit is showm in FIG 13. Referring to FIG 13, a
color signal of the PAL systemis supplied to a Y/ C separation circuit 61,
by which it is separated into a brightness (Y) signal Er' and a chroma (C)
signal. The color signal is applied aldb to a synchronizing separation
circuit 62, by which a_horizontal synchronizing signal HD is separated

fromit. Tha Qloyhdehods 3i §AW| syitch for the first row is put
25 inputted to one of input termnals of an adder 63 and is further

i nputted to int® @mhen-isage,t enkiynkhe ofirates aoificthe AOSHETs0Pd lotoi Qpiit
termnals of another adder 65 after it is delayed by 1 Hby a 1 H delay

line 64. ThespitPie Hhgnaklestivht 5GitENes 6L MRS £HROURRYF araput term nal
of the adder 65 after.it is reversed in polarity by a polarity
connected to the node A via the MOSFET Q1.

FIG. 15 is a circuit diagram showing the fourth

. embodiment wherein a JFET is used as a switch element. 1In
the present fourth embodiment, read switches and write
switches are provided as the row switches SYl1 to SYv, and
n-channel JFETs QIR to QvR and QIW to QuW are used as the
switches.

In particular, referring to FIG. 15, the drains of
the read JFETs Q1R to QVR are connected to a node R, and
the sources of them are connected to one terminals of row
lines RL1 to RLv. The anodes of diodes D1R to DvR and one
terminals of resistors RIR to RVR are connected to the
Qates of the JFETs QIR to QVR, respectively. The cathodes
of the diodes DIR to DvR are connected to a read control
line RCL, and the other terminals of the resistors RIR to
RVvR are connected to row selection lines RSL1 to RSLv,
respectively. |

Similarly, the drains of the write JFETs QlW to QVW

are connected to a node W, and the sources of them are



reversal circuit 66. The chroma signal is supplied also to a burst
phase discrimnation circuit 67. The burst phase discrimnation circuit
67 -extracts a burst signal inserted in a back porch of the horizontal
synchroni zing signal HD and supplies the burst signal to a subcarrier
generation circuit 68 and a flipflop 69. The subcarrier generation circuit
68 "‘produces a subcarrier of 4.43 MHz in_response to the burst signal. The
subcarrier is successively shifted to suB@arriers having phase differences
of O degree, 90 degrees and 180 degrees by a phase shifter 70. Then, the
subcarri er ctorndertgihane derivinaldseofif thedegweines RLE tsolRIw s i er of the
phase difference of 180 degrees are outputted alternatively by a

change- over yadd é“ch:ﬁi’elg The anE'&%sCBQnaioaéSrDWnﬁévaWfaﬂ&‘Q)rfé‘ange over
switch 71 is performed by the output of the flipflop 69 which
26 terminals of resistors RIW to RvW are connected to the
gates of thé JFETs Q1W to QvW, respectively. The cathodes
of the diodes DIW to DVW are connécted to a write control
line WCL, and the other terminals of the resistors R1W to
RvW are connected to the row selection lines RSL1 to RSLv,
respectively.

In the first row, the drains of n-channel JFETs Q11
to Qul which serve as selection switches are conneéted to
the row line RLl. One terminals of the memory capacitors
€11 to Cul are connected to the sources of the JFETs 011 to
Qul, respectively, and the other terminals of the memory
capacitors Cll to Cul are grounded. The anodes of the
diodes D11 to Dul and one terminals of the resistors R1l1l to
Rul are connected to the gates of the JFETs Qll £o Qul,
respectively. The-éathodes of the diodes D11 to Dul are -
connected to the column selection lines Cshl to CSIu,
respectively, and the other terminals of the resistors R1ll
to Rul are connected to the row selection lines RSL1 to

RSLv, respectively.

Also in the second row, the drains of n-channel



di vides the horizontal synchronizing signal HDto 1/2 in synchronismwth
the burst signal. Meanwhile, the addition outputs of the adders 63 and 65
are-supplied to synchronizing detection circuits 72 and 73, respectively.
The synchroni zing.detection circuit 72 perforns detection in synchronism
with the subcarrier of the phase difference of 90 degrees while the
synchroni zing detection circuit 73 perforns detection in synchronismwth
the subcarrier of the phase difference 38 0 degree or 180 degrees. The
detection output of the synchronizing detection circuit 72 passes through
a | ow pass JFETerQV2 ©wh On23 witich sersecas sebeéotionfs$eitches simmal Eb' -
Ey'. The detection output of "the synchronizing detection circuit 73 passes

t hr ough anebhﬁéciwwsalé itdwelifle Rt.zlssmﬂztarlp Medie AP a 10 ¥

di fference signal Er' - In the color signal denopdul ation

circuit for QGel.ye ri bed
albovgI i ne corﬁé*6¥¥ éﬁﬁ%ﬂq?%qqy% hé FH Tkéiﬁgﬁﬁeéglne qgﬁfo ef f ect
correction for differential. _phase erro a_ hue distortion,
produced i nSQur ‘F?%r%én*s%‘? qu'I{%@laftPnQ%‘ﬁe Fﬁ%Pﬁ‘éthehﬁe ?‘E‘%e‘?hﬁer In the

other terminals of the memory capacitors Cl2 to Cu2 are
grounded. The anodes of the diodes D12 to Du2 and one
terminals of the resistors R12 to Ru2 are connected to the
gates of the JFETs Q12 to Qu2, respectively. The cathodes
of the diodes D12 to buz are connected to the column
selection lines CSL1 to CSLu, respectively, and the other
terminals of the resistors R12 to Ru2 are connected to the
row selection lines RSL1 to RSLv, respectively.

Also in the vth row, the drains of n-channel JFETs
Q1lv to Quv which serve as selection switches are connected
to the row line RLv similarly. One terminéls of the memory
capacitors Clv to Cuv are conneéted_to the sources of the
JFETs QlV to Quv, respectively, and the other-terminals of
the memory capacitors Clv to Cuv are grounded. The anodes
of the diodes Dlv to Duv and one terminals of the resistors
Rlv to Ruv are connected to the gates of the JFETs Qlv to
Quv, respectively. The cathodes of the diodes Dlv to Duv

are connected to the row selection lines CSL1l to CSLu,



color signal denodulation circuit, the analog delay circuit

27 according to the present enbodinent is used as the 1 H delay |
Since the anal og delay circuit according to the present enbodi nent

i ncl udes an anal og value nmenory <circuit of the circuit construction
wherein witing/reading out of charge is perforned for nenory capaci

arr anged

two-dinmensionally in a matrix, it is possible to formthe

delay circuit in an integrated relationsBfp with a color signal
denodul ation circuit on a chip for the color signal denodul ation cir
It is to berespectively) ndpiie cdlienn tefrrtinal saoél ehedebsystors R1v
according to the present enbodinent is not limted to that wherein a color
signal is debaxed De lcothddtell 4 UhesivihAlseleiRdBhat iABsCRERY tofOr a
color television receiver of the PAL system and the analog delay c
can be applkggvaléo to a.cifcuit whi ch del ays a
’ .

espective

ne 64.
tors
anal og

cuit.

ircuit

Where the construction wherein the row switches SY1°

to SYv are divided into the read JFETs QlR to QvR and the
write JFETs Q1W to QvW and the switches are driven by
matrix diving with the write signal W and the read signal R
as well as the row selection signals Y1 to ¥v for the ¥
direction as described above is applied to the circuit of
FIG. 1, it can be considered that it integrates the
functions of the selection switches S(N) for the memory
capacitors C(n), the write switch S1 and the read switch
S2.

Further, where a JFET is used for a switch element,
the circuit can be produced by a bipolar process almost
without any additional step. Besides, also the effect that
it can be formed in ihe same steb as that- for a high.
current amplification ratig transistor (so-called LEC
transistor) is achieved.

It is to 5e noted that the construction wherein the
row switches SYl to SYv are divided into row switches for

reading out and row switches for writing is not limited to



bri ghtness signal by 1 Hor which is used as a delay circuit for an audio
si gnal . Subsequently, a detailed enbodi nent of an anal og val ue
menory circuit according to a third or fourth preferred enbodi ment of the
present invention wherein a MOSFET or a JFET is used as a switch el enent

wi ||l be described. 28 FI G
14 i's a circuit diagramshowing the third enbodi ment wherein a MOSFET is
used as the switch element. Referring t83FI G 14, n-channel MOSFETs QL to
Qv are used for the row switches SYL to SYv, and the drains of the

MOSFETs QL ta Girenit ohhergind JFEL dsduseduas| a switch wkerentar dudonnect ed
to one termnals of the rowlines RL1 to RLv, respectively. Further, the
gates of thecASatherdlly the %ppa.rl(edcsmaheniyt tor anothératirpuit nes RSL1 to

RSLv, respectively. Thus, row selection signals Yl to Yv are
wherein a MOSFET is used as a switch element as described
above in connection with the first embodiment or a furﬁher
circuit wherein a bipolar transistor is used as a switch
circuit.

Subsequently, an analog delay circuit according to
a fifth preferred embodiment of the present invention will
be described. 1In FIG. 16, only a circuit construction of
an analog value memory circuit which is essential part of
the present invention is shown. The analog value memory
circuit shown corresponds to the circuit of FIG. 1 which
includes the N selection switches S(N) and memory
capacitors C(n).

Referring to FIG. 16, memory cells formed from
selection switches Smn and memory capacitors Cmn connected
in series between row lines Rin and the ground,
rgspectively, are arranged in a matrix of u columns and v
rows. In particular, in the memory cells of the first
column, one terminals of selection.switches S1l1 to Sul are

connected to an input/output node A via the row line RL1,

and memory capacitors Cll to Cul are connected between the



applied to the gates of the MOSFETs QL to Qv via the row selection |lines

RSL1 to RSLv, respectively. In the first row, the drains of
n-channel MOSFETs Q11 to Qul as selection switches are connected to the
row line RL1. One termnals of the nenory capacitors Cl1 to Cul are-

connected to the sources of the MOSFETs QL1 to Qul, and the other
termnals of the nenory capacitors Cl1 §g Cul are grounded. The anodes of
di odes D11 to Dul and one termnals of resistors Rl1 to Rul are connected
to the gates of the MOSFETs QL1 to Qul, respectively. The cathodes of the
di odes D11 obthéxlterminalsezf dthe seleation sstitchesnSlinte &8lland CSLu,
respectively, and the other termnals of the resistors Rl1 to Rul are

connect ed t ghéh§round. 29 row selection
lines RSL1 to RSLv, respectively. Also in the second row, the

drains of the MXEFE[$s, %01%19? ﬁ!{a&nnogzx EAVE L L0 s%%%ntﬁg!é’ggﬂ NEp&-2

simlarly. One termnal’s ry capacitors > are

terminals of the selection switches S12 to Su2 are
connected to the input/output node A via the row line RL2,
and memory capacitors Cl12 to Cu2 are connected between the
other terminals of the selection switches S12 to Su2 and
the ground. Further, also in the memory gells of the vth
row, one terminals of the selection swiféhes Slv to Suv are
connected to the input/output node.A via the row line RLv,
and memory capacities Clv to Cuv are connected between the
other terminals of the selection.switches Slv to Suv and
the ground.

The u - v selection switches S11 to Suv can be
formed from MOSFETs, JFETs or bipolar transistors similarly
as in the related art. Writing/reading out of charge is
performed for the u-v memory capacitors Cll to Cuv by
driving control of the selection switches S11 to Suv with
column selection signals X1 to Xu for the X direction and
row selection signals Y1 to Yu for the Y direcﬁion. The
column selection signals X1 to Xu are outputted from an X

direction scanning circuit 81 while the row selection



connected to the sources of the MOSFETs QL2 to Qu2, respectively, and the
other termnals of the nenory capacitors Cl2 to Cu2 are grounded. The
anodes of the diodes D12 to Du2 and one termnals of the resistors R12 to
Ru2 are connected to the gates of the MOSFETs QL2 to Qu2, respectively.
The cat hodes of the diodes D12 to Du2 are connected to the colum

sel ection lines CSL1 to CSLu, respectiveglsy, and the other terminals of the
resistors Rl12 to Ru2 are connected to the row selection lines RSL1 to
RSLv, respectively. Further, also in the vth row, the drains of

t he n- charﬁvegna{gsmﬂ_lTsmw aFeQoutpnttednfivercy ¥ cdiyectinn |sgannimigy
simlarly. One termnals of the nenory capacitors Clv to Cuv are connected
to t.he sour cebrefit 182 MOSFETs Qlv to Quv, respectively, and the other
termnals of the nenory capacitors Clv to Cuv are grounded. The anodes of

the diodes Dlv to RQye Q?Q‘ti%@%ttieh%eaﬁeﬁ§0&g°v‘?f§'ﬁq§ fomdd £ are

connected to the gates ne MOGFETSs
u stages of shift registers XSR1 to XSRu the number of

which is equal to the number u of columns of the cell
matrix._ Meanwhile, the Y direction scanning circuit 82 is
formed from v stages of shift registers YSR1 to ¥YSRv the
number of which is equal to the number v-of rows of the
cell matrix. A same clock signal CLK generated by a clock
generation circuit 83 is supplied to the X direction
scanning circuit 81 and the Y direction scanning circuit
82. In other words, the two scanning circuits 81 and 82
are driven with an equal clbck frequency.

In the X direction scanning circuit 81 and the Y
direction scanning circuit 82, the number u of the shift
registers XSR1 to XSRu and the number v of the shift.
registers_YSRl to ¥YSRv corresponding to the numbers u and v
of columnn and rows of the cell matrix are set so that they
have no common divisor other than 1.

FIG. 17 shows operation waveforms of the analog
value memory circuit of the construction described above.

Referring to FIG. 17, CLK denotes a clock signal common to



30 respectively. The cathodes of the diodes Dlv to Duv are connected to
the columm selection lines CSL1 to CSLu, respectively, and the other
term-nals of the resistors Rlv to Ruv are connected to the row sel ection
lines RSL1 to RSLv, respectively. Circuit operation of the anal og
delay circuit having the construction descri bed above when, for exanple,
the rmenory capacitor Cl1l is selected wllzghe examned. In this instance,
in the X direction, only the columm selection signal X1 has a high
potential while the others have a |ow potential. Meanwhile, in the Y

direction, @ReYX difetOiORsCHnDy UfAlitY Blhamdn thiedly Aerestieh while the
others have a |low potential. Since the MOSFETs Q] which serve as

e T A RESEIL 0L g il ], ¢

matri x forne a e registers e gate of the
LT S BARRCee P, B 2, B
respectively, and Y1, Y2.and Yv are row selection signals
for the first, second and vth rows, respectively. The
column selection signals X1 to Xu repetitively appear after
each u clock signals CLK whereas the row sélection signals
Y1 to Yv repetitively appear after éach v clock signals
CLK. The column selection signal Xi and the row selection
signal Yi are clock signals shifted by one clock from the
column selection signal Xi-1 and the row selection signal
Yi-1, respectively.
Subsequently, a sixth embodiment of the present
invention will be described.
As described above, where the X direction scanning
circuit 81 and the Y direction sganning circuit 82 are
driven with an equal cloék frequency and the-numbers u and
v of the registers are set so that they have no common
divisor other than 1, the addresses in.both of the X and Y
directions vary for every one clock. Consequently, where a

cell matrix of, for example, u = 7 columns and v = 5 rows

is taken as an example, the scanning is not such raster



Si mul taneously with this, the MOSFET QL in the row switch colum of the
MOSFETs QL to Qv is driven directly by the row selection signal Yl.
Consequently, since -only the ’ 31.
MOSFET QL which is a row switch for the first rowis put into an on-state,
only the drains of the MOSFETs Ql1 to Qul which are the selection swtches
of the first row are connected to the ggde A via the MOSFET QL.

FIG 15 is a circuit diagramshowi ng the fourth enbodi nent wherein a JFET
is used as a switch elenent. In the present fourth enbodi nent, read
swi t ches an&canning asi of htelevisiom\sqanning ignads {weferesoFIGio Syv,
and n-channel JFETs QIR to QVR and QIWto QvW are used as the sw tches.

I n particul ao),r sher isnguth €hdt a3 ndmory deldsoflaret beanned IRETs QLR to

QVR are connected to a node R, and the sources of themare connected to
one term nalg-Bdhfi¥ with a certain rule as seen from arrow marks in
FIG. 18.

As a result, in FIG. 5 which shows the construction
of a mempry cell wherein a MOSFET is used as a selection
switch, the co;umn selection signal Xi and the row
selection signal Yj have a one clock width for any of the
memory célls and give a same selection condition to all of
the memory cells, and consequently, production of fixed
pattern noise which is a subject of the related art is
prevented. The essential requirement for the present
embodimen£ is that the column number u and the row number v
have no common divisor as described hereinabove, and it is
necessary to select the column number u and the row number
v as such. Where, for example, the case of u = v is
examined, it can be estimated readily that the arrangement
do not function sihce memory cells on only diagonal lines
of the éell matrix are accessed while the other memory -
cells are not accessed.

Subsequently, the clock generation circuit 83 for

generating the clock signal CLK common to the X direction



lines RL1 to RLv. The anodes of diodes DIR, to DvR and one termnals of
resistors RLRto RvVR are connected to the. gates of the JFETs QIR to QVR,
respectively. The cathodes of the diodes DIR to DvVR are connected to a
read control [|ine RCL, and the other termnals of the resistors RIRto
RVR are connected to row selection lines RSL1 to RSLv, respectively.
Simlarly, the drains of the wite JFETs,glWto QW are connected to a
node W and the sources of themare

32 connected one termnals of the rowlines RL1 to RLv, respectively. The

anodes of disedanibg\\éieci¥ 8andafdethé ey ndivectivn rsemiigigs dibéutie RvWare
connected to the gates of the JFETs QIWto QW respectively. The cat hodes

e by S RAAER REVRIGE,RONSEESTEfod SRR Y cld Recline 10
selection lE%%%n@i%%,tai§§Lgé described. FIG. 19 is a block diagram
showing the clock generation circuit according to the
seventh embodiment of the present invention. It is to be
noted that, in the present embodiment, an arrangement
wherein the number of stages of shift registers of the X
direction scanning circuit 81 is 7 (u = 7) and the number
. of stages of shift registers of the Y.direction scanning
circuit 82 is 5 (v = 5) is shown as an example.

Referring to FIG. 19; an output signal (column
selection éignal) of the last stage of the X direction
scanning circuit 81 is inputted to one of input terminals
of an AND circuit 91 while an output signal (row selection
signal) of the last stage of the Y direction scanning
circuit 82 is inputted to the other input terminal of the
AND circuit 91. The output signal of the AND circuit 91 is
supplied as a synchronizing frequency SYNC to a phase
comparator 92. The phase comparator 92 compares the phase
of a horizontal synchronizing frequency FH supplied thereto

from the outside with the phase of the synchronizing

frequency SYNC outputted from the AND circuit 91 and



respectively. In the first row, the drains of n-channel JFETs Q11
to Qul which serve as selection swtches are connected to the row line
RL1.- One terminals of the nmenory capacitors Cl1 to Cul are connected to
the sources of the JFETs QL1 to Qul, respectively, and the other termnals
of the nmenory capacitors Cl1 to Cul are grounded. The anodes of the

di odes D11 to Dul and one termnals of thg resistors RI1 to Rul are
connected to the gates of the JFETs QL1 to Qul, respéectively. The cat hodes
of the diodes D11 to Dul are connected to the columm selection |ines CSL1
to CSLu, reyppliesclan owyputheosrasponding nt® sthg phase diiffegencrias to
Rul are connected to the row selection lines RSL1 to RSLv, respectively.

Al'so in the $essitroloinpute tdr ai #elbhge- contnelled oscillator 93. The

33 JFETs QL2 to Qu2 which serve as selection switches are
voltage controlled oscillator 93 has an oscillation.
frequency which varies in response to the phase difference
output of the phase comparator 92. Then, the oscillation
frequency makes the clock signal CLK common to the X
direction scanning circuit 81 and the Y direction scanning
circuit 82.

Meanwhile, output signals of the other stages of
the X direction scanning circuit 81 than the last state are
inputted to a NOR circuit 96 wvia OR circuits 94 and 95, and
the output signal of the NOR circuit 96 is supplied as a
transfer pulse signal XDRV to the first stage of the X
direction scanning circuit 81. Output signals of the other
stages of the Y direction scanning circuit 82 than the last
stage are inputted to a NOR circuit 99 via OR circuits 97
and 98, and the output signal of_the.NOR circuit 99 is
supplied as a transfer pulse signal ¥YDRV to the first sﬁage
of the Y direction scanning circuit 82. Consequently, if
the output signals of all stages except the last stage

exhibit a low level, then a high level is returned to the

first stage, and only one output from among all stages



connected to the row line RL2 sinmilarly. One ternminals of the menory
capacitors Cl2 to Cu2 are connected to the sources of the JFETs Ql2 to
Qu2;- respectively, and the other termnals of the nenory capacitors Cl2 to
Cu2 are grounded. The anodes of the diodes D12 to Du2 and one terminals
of 'the resistors R12 to Ru2 are connected to the gates of the JFETs Ql2 to
Qu2, respectively. The cathodes of the diodes D12 to Du2 are connected to
the colum selection lines CSL1 to CSLu,4%espectively, and the other
termnals of the resistors Rl12 to Ru2 are connected to the row selection
"lines RSL1 texHiBits aedyight leekd. Also in the vth row, the drains
of n-channel JFETs Qlv to Quv which serve as selection switches are

connected to the ragy Ltin@ecﬁb&ksgahéﬁauoncafréﬁw %éérﬁn%% R Y
capacitors Clv to Cuv are connecfed to the sources of the FETs Qlv to

: tivel the ot her t | nal f he. i 1 Clv t
Qv ar o or obiper R el Bavs A "kR3 SoRar b6 R eI BREE Rl s of
the resistors Rlv to Ruv are connected to the gates of the JFETs Qlv to
Quv, respect¥ife|ontpnte signaddes shet hasyi sgage@y e X\AixgetiQhnected to

the row selection lines CSL1 to CSLu,
scanning circuit 81 is a pulse signal having a frequency’

equal to 1/u (in tﬁe present embodiment, u = 7) that of the
clock signal CLK. The output of the last stage of the ¥
direction scanning circuit 82 is a pulse signal having a
frequency equal to 1/v (in the present embodiment, v = 5)
of the clock signal CLK. After each least common multiple
of u and v, in articular, if u and v include no common
divisor, after each u X v clocks CLK, a pulse is outputted
from the AND circuit 91. Aftet all, phase locking is
established so that the voltage controlled oscillator 93
may oscillate with an oscillation frequency of u X v X
FH.

Accordingly, by adopting a PLL circuit construction
wherein the output of the last stage of the X direction
scanning circuit 81 and the output of the last stage of the
Y direction scanning circuit 82 are logically ANDed and the
phase of the logical AND output is compared with the phase

of the horizontal synchronizing frequency FH by the phase



34 respectively, and the other termnals of the resistors Rlv to Ruv are
connected to the row selection lines RSL1 to RSLv, respectively.

Wher'e the construction wherein the row switches SY1 to SYv are divided
into the read JFETs QIR to QR and the wite JFETs QQWto QvWand the
switches are driven by matrix diving wwth the wite signal Wand the read
signal R as well as the row selection shgnals Y1 to Yv for the Y
direction as described above is applied t0 the circuit of FIG 1, it can
be considered that it integrates the functions of the selection switches
S(N) for theompamagorcdpausing st nlogidel \BND ®udpuitclasSthend t he read
swtch S2. Further, where a JFET is used for a switch el enent,

the circuit syiehkonizadyCedefiledicy PN and AHRDS theMscilVakhedt any
addi tional step. Besides, also the effect that it can be fornmed in the

same step afdenky’ o £h8'voltage controlled oscillator 93 is

controlled in accordance with the phase difference as
described above, the X direction scanning circuit 81 and
the Y direction scanning circuit 82 act as a divider which
divides thé oscillation frequency of the voltage controlled
oscillator 93, and consequently, the divider and so forth
of FIG. 11 which are required by the related art become
unnecessary at all. Consequently, where the present clock
generation circuit is formed as an IC, the occupation area
on a chip or the current consumption £hereof can be
reduced.

| It is to be noted that, while, in ﬁhe present
embodiment, the output of the last stage of the X direction
scanning circuit 81 and the output of the last stage of the
Y direction scanning circuit 82 are logically ANDed, ﬁhe
outputs to be logically ANDed are not limited to the
outputs of the last stages, but the outputs of any stages
may be logically ANDed. Also in this instance, similar
effects to those of the embodiment described above can be

achieved,



current anplification ratio transistor (so-called LEC transistor) is

achi eved. It is to be noted that the construction wherein the row
swi‘t.ches SY1 to SYv are divided into row switches for reading out and row
switches for witing is not limted to

35 a circuit wherein a JFET is used as a switch elenent, but can
naturally be applied simlarly to anothe& circuit wherein a MOSFET is used
as a switch el enment as described above |ﬁ connection with the first

enbodi ment or a further <circuit wherein a bipolar transistor is used as a
switch circuit. Further Subisip eittd \preserdn aimbgddeeay isrdascriabedr di ng
to a fifth preferred enbodi nent of the present invention wll be

described. by Gag\_ of 6an O&kanpl & ivifetidirf ANEnd/&t a2 8kt 88 anal poanal vwe

menory circuit ich is essential part of the present invention is shown.

The anal og ¥akgerg3885¥ively, where it is used as a 1 H delay circuit
for an actual color signal demodulation circuit of the PAL
system, for example, u and v may be set to 11 x 15. .This
is because a sampling frequency higher than 2 MHz is
required to pass a color signal of several hundreds kHz.

As described above, éccording to the present

invention, since an analog delay circuit including an
analog value memory circuit wherein a plurality of memory
cells each including a memory capacitor and a switch
element are arranged in a matrix of u columns and v rows
includes a plurality of row switches provided for the
individual rows and each driven by a row selection signal,
the parasitic capaéitahce connected to an input/output node
in a selection condition of the memory cells is equal to a
total parasitic capacitance of the switch elements.for one
row, and the capacitance value is reduced remarkably
comparing with that of the related art. Consequently, the
influence of the parasitic capacitance can be reduced and

high speed reading out of charge accumulated in the memory

capacitors can be achieved. Further, also disturbance by



circuit shown corresponds to the circuit of FIG 1 which includes the N
sel ection switches S(N) and nenory capacitors C(n). Referring to
FIG 416, nenory cells formed from selection switches Snm and nenory
capacitors Cm connected in series between row |lines RLn and the ground,
respectively, are arranged in a matrix of u colums and v rows. In
particular, in the nenory cells of the figgst colum, one term nals of
selection switches S11 to Sul are connected to an input/output node A via
the row line RL1, and nmenory capacitors Cl1l to Cul are connected between

t he unnecessary charge accumulated 3n th¥ [pairasdtiicn@apaefitahce

sel ection switches S11 to Sul and the ground. Al'so in the nenory
cells of the sepeNdecliiWeqone termnals of the selection switches S12 to
Su2 are connected to tﬁe I nput/out put node A via the row line RL2,

Meanwhile, in another analog delay circuit
according to the present invention, since scanning circuits
for two directions are driven with a same clock frequency
and the numbers of stages of the scanning circuits are set
so that.they have no common divisor other ﬁhan 1, when
memory cells are to be selectively scanned, a same
selection conditién can be applied to all of the memory
cells without relying upon the positions of the memory
cells. Consequently, production of fixed pattern noise
which arises from the fact that different selection
conditions are applied can be prevented.

Further, in a clock generation circuit according to
the preéent invention, since a PLL circuit construction
wherein individual output signals of two scanning circuitg
for two directions- are 1ogica11y operated and the phase of
the operation output signal is compared with the phase of
an external reference signal aﬁd then the oscillation
frequency of a voltage controlled oscillator for generating
a clock signal common to ﬁhe scanning circuits for two

directions is controlled in response to the phase



and nenory capacitors Cl2 to Cu2 are connected between the other term nals
of the selection switches S12 to Su2 and the ground. Further, also in the
menory cells of the vth row, one termnals of the selection switches Slv
to Suv are connected to the input/output node A via the rowline RLv, and
menory capacities Clv to Cuv are connected between the other term nals of
the Selection switches Slv to Suv and &ge gr ound. The u v
selection switches S11 to Suv can be formed from MOSFETs, JFETs or bi pol ar
transistors simlarly as in the related art. Witing/readi ng out of charge

is perfornmadfferehde, Uthe RSrannimpaidwins Gk ag @udikided whies control
of the selection switches S11 to Suv with colum selection signals X1 to

Xu for the ¥;dinestins ﬁiﬂﬂi&?'ﬁﬁ}l@ ?{g’:" e’ yoliRagl EBﬁaE{Jflgd

direction. The colum ectiron signals X u are outputte roman X

direction SggggiﬂgtgkfCuéénéég&%ﬁéf%}rga A é%‘%ﬂ& 85 forth become

unnecessary and simplification in circuit construction can
be anticipated.

| Having now fully described the invention, it will
be apparent to one of ordinary skill in the art that many
changes and modifications can be made thereto without

departing from the spirit and scope of the invention as set

forth herein.



37 signals Y1 to Yv are outputted froma Y direction scanning circuit 82.
The X direction scanning circuit 81 is formed from u stages of shift
regirsters XSR1L to XSRu the nunber of which is equal to the nunber u of

colums of the cell matrix. Meanwhile, the Y direction scanning circuit
82 is fornmed fromv stages of shift registers YSRL to YSRv the nunber of
which is equal to the nunber v of rows the cell matrix. A sanme clock

signal CLK generated by a clock generati'on circuit 83 is supplied to the X
direction ﬁﬁaﬁninagfirc%it 81 and the Y direction scanning circuit 82. In
ot her wor ds" #he'f wor 3tBFhiHYf circuits 81 and 82 are driven with an equal
cl ock frequency. In the X direction scanning circuit 81 and the Y
di rection scanni ng ki r iR tanmlog Welayrsdrcyiss, cpmPERsing:registers XSRL to
XSRu and the nunber v of the shift registers YSRL to YSRv corresponding to
the nunbers u and van cdnabdgmemaryd cineunief inkdudéhly aspluxabity sef so that
t hey have no common divisor other than 1. FIG 17 shows

oper ati on VWauRbpy "SePls e NBIAthaitRy W sNRTRhY etbimeHt! h@Fihgea cONstruction
descri bed above. .
terminal connected to a corresponding row line and a memory
capacitor connected to a first terminal of said switch
element, said memory cells being arranged in a matrix of u
columns and v rows, u and v being natural numbers;

v row switches arranged for the individual columns
and each conﬁected at a terminal thereof to a common
input/output node and at a second terminal thereof to a
terminal of the corresponding row line;

a first scanning circuit for outputting column
selection signals for i columns to drive the switch
elements of the memory cells for individual columns, i
being equal to or larger than 1 but equal to or smaller
than u; and

a second scanning circuit for outputting row

- selection signals for j rows to drive the switch elements
of the memory cells and said row switches for the
individual rows, j being equal to or larger than 1 but

equal to or smaller than v.

* [ L M S *



Referring to FIG 17, CLK denotes a clock signal common to
38 the X direction scanning circuit 81 and the Y direction scanning
ciFcuit 82, X1, X2 and Xu denote columm selection signals for the first,
second and uth colums, respectively, and Y1, Y2 and Yv are row sel ection
signals for the first, second and vth rows, respectively. The colum
selection signals X1 to Xu'repetitiverYigpear after each u clock signals
CLK whereas the row sel ection signals to Yv repetitively appear after
each v clock signals CLK. The colum se|ection signal Xi and the_row
sel ection signal Y#-ardncagelegidglay aliquidd asposddng| sekciadm Lhne
colum sel ection signal Xi-1 and the row selection signal Yi-1,
respecti vel wvherein eachSobseajintdw ,switchaedh imdladese at wofiteheopr esent
i nvention will be described. As described above, where the X
direction sga®BtRddriven by a write signal and the corresponding

column selection signal and a read row switch driven by a

read signal and the corresponding column selection signal.

3. An analog delay circuit according to claim 1,
wherein said analog delay circuit delays a color signal of
a color signal demodulation signal of a television receiver
by a one horizontal sweep period.

4. An analog delay circuit according to claim 1,
wherein the switch elements of said analog value memory
circuit and said v row switches are formed from junction
type field effect transistors.

5. An analog delay circuit, comprising:

an analog memory circuit including a plurality of
memory cells each including a switch element having a
terminal connected to a corresponding row line and a memory
capacitor connected to the other terminal of said switch
element, said memory cells being arranged in a matrix of u
columns and v rows, u and v being natural numbers;

a first scanning circuit for successively

outputting u column selection signals to drive the switch

* 4 L L} S *



circuit 81 and the Y direction scanning circuit 82 are driven with an
equal clock frequency and the nunbers u and v of the registers are set so
t hat -t hey have no common divisor other than 1, the addresses in both of
the X and Y directions vary for every one clock. Consequently, where a
cell matrix of, for exanple, u =7 colums and v = 5 rows is taken as an
exanpl e, the scanning is not such rasteryg .

39 scanning as of television scanning signals (refer to FIG 10), but is
such that all nenna¥é§ells are scanneglin accordance with a certain rule

as seen frometeMeRF Rk Said memery;gells for thegindividpal qolumng: 5 hi ch

shows the construction of -a nenory cell wherein a MOSFET is used as a
selection swtch, theeaasindnscapniogi carcughafori sugcessivelyy sel ection
signal Y] have a one clock width for any of the nenory cells and give a
same sel ecti oweportling an row delleetion signals to drive the switch
elements of said memory cells for the individual rows; and

a clock generation circuit for supplying a same
clock signal to said first and second scanning circuits;

the numbers u and v of said.first and secohd
scanning circuits  being set so as to have no common divisor
other than 1.

6. An analog delay circuit according to claim 5,
wherein said first scanning circuit includes u stages of
registers, and said second séanning circuit.includes \'4
stages of shift registers.

7. An analog delay circuit according to claim 5,
wherein said first and second scanning circuits scan all of
said memory cells of said analog memory circuit.

8. A cloqk generation circuit for an analog delay
circuit which includes an analog memory circuit including a
plurality of memory cells each including a switch element
having a first terminal connected to a dorresponding row

~line and a memory capacitor connected to a second terminal

of said switch element, said memory cells being arranged in

* c L M $ *



the nenory cells, and consequently, production of fixed pattern noise
which is a subject of the related art is prevented. The essenti al
requi.renent for the present enbodinent is that the colum nunber u and the
row nunber v have no common divi sor as described hereinabove, and it is
necessary to select the colum nunber u and the row nunber v as such
Where, for exanple, the case of u =v is 5@xamned, it can be estimted
readily that the arrangenent do not function since nmenory cells on only
diagonal lines of the cell matrix are accessed while the other nenory

cel s are no® mateigedf u columns Sumdayueans v u 3Nd ¥ beingeRatyrpdn circuit
83 for generating the clock signal CLK common to the X direction

40 scanni ngnumbers, 8lfapdttseanhihd ardrcnits Eomisugcassdvely 82, which is
a seventh preferred enbodi nent of the present invention, wll be

descri bed. FGephPefgubbatinfl! 86150 1 Widithld %o eI BY/ 1 0BT ol

according to

elements of said memory cells for the individual columns,
and a second scanning circuit for successively outputting v
row selection signals to drive the switch elements of said
memory cells for the individual rows, said clock generation
‘circuit supplying a same clock signal to said first and
second scanning circuits, said clock generation circuit
comprising: |

a logic operation circuit for logically operating
one of the column selection signals of said first scanning
circuit and one of the row selection signals of said second
scanning circuit;

a phase comparator for comparing a phase of an
oﬁtput signal of said logical operation circuit and a phase
of a reference signal provided from the output with each
other; and

a voltage controlled oscillator for receiving a
comparison output.of said phase comparator as a control
input for an oscillation frequency and supplying a clock

signal of the oscillation frequency commonly  to said first

I

R



sevent h enbodi nent of the present invention. It is to be noted that, in
the present enbodi nent, an arrangenent wherein the nunber of stages of
shirft registers of the X direction scanning circuit 81 is 7 (u = 7) "and
the nunber of stages of shift registers of the Y direction scanning
circuit 82 is 5 (v =5) is shown as an exanpl e. Referring to FIG
19, an output signal (colum selectionfi%gnal) of the |ast stage of the X
direction scanning circuit 81 is inputt to one of input termnals of an
AND circuit_ 91 while, an out,put signal (row selection signal) of the |ast
stage of th¥Y TV | IGANERG,; UAtSeuit 82 is inputted to the ot her
input termnal of the AND circuit 91. The output signal of the AND circuit
91 is supplied as & syhcHask SeRgIatignefiYCRYRNREGORA PRGSO Edhighr at or
92. The phase conparator 92 conpares the phase of a horizontal -

synchroni zi 8g Whexpimaid KN iseanniagetdrchienihdPudes su detagdsh dfhe
phase of the synchronizing frequency SYNC outputted fromthe AND circuit

91 and shift registers, and said second scanning circuit includes
v stages of shift registers.
10. A clock generatién circuit according to claim
8, wherein said phase comparator compares a phase of an
output signal of said logical operation circuit and a phase
of a horizontal synchronizing signal of a video signal with

each other.

* c L M s *



41 supplies an output corresponding:to the phase difference as a control
input to a voltage controlled oscillator 93. The voltage controlled
oscillator 93 has an oscillation. frequency which varies in response to
-the phase difference output of the phase conmparator 92. Then, the
oscillation frequency nakes the clock signal CLK common to the X
direction scanning circuit 81 and the Y direction scanning circuit 82.
Meanwhi | e, output signals of the other Stages of the X direction scanning
circuit 81 than the last state MALOG DRIAY FIRCUITNOR circuit 96 via OR
circuits 94 and 95, and thARBSTRRCT GF JPHE DISQUOSURER circuit 96 is
supplied as a transfer pulse signal XDRV to the first stage of the X
direction scanning circuit 81. Qutput signals of the other stages of the Y
direction scanning circuit 82 than the last stage are inputted to a NOR

~circuit 99 via OR circyi 7 d t.he .0 i I 1e NOR
circuit 99 is supphpegnéioi ??g%fgfr%@%e&%cg%;&]%%go%ﬁ ﬁgg?‘lsgst st age
of the Y direction scanning circuit 82. Cbnsequen%&y, i f _the output
signal s of dFWEEWé§E§CB%§eH®e¥ﬂan%sP1%E§&ﬁ$Y of memory cells each

including a memory capacitor and a selection switch for the
memory capacitor are arranged in a matrix includes row
switches provided for the individual columns for
individually being driven by row selection signals. A same
clock signal from a clock generation circuit is sﬁpplied
commonly to an X direction scanning circuit and a Y
direction séanning_circuit. The number of stages of
registers of the X direction scanning circuit and the
number of stages of registers bf the Y direction_scanning
circuit are set so that they have no common divisor other
~than 1. Consequently, when the memory cells are to be
seleétively scanned, a same selection condition can be
provided to all of the memory cells without relying upon
the positions of the memory cells, and the parasitic
capacitance connected to a signal write/read terminal is

reduced.

Figure 12



exhibit a low level, then a high level is returned to the first stage, and
only one output from anong all stages

42. .exhibits a high | evel. In the clock generation circuit
according to the present enbodi nent having the construction described
above, the output signal of the |last stage of the X direction scanning
citreuit 81 is a pulse signal having a frequency equal to 1/u (in the
present enbodinent, u = 7) that of thd/1ld ock signal CLK. The output of the
| ast stage of the Y direction scanning circuit 82 is a pul se signal having
a frequency equal to 1/v (in the present enbodinent, v = 5) of the clock
signal CLK. After each |least common nultiple of u and v, in articular, if
u and v include no common divisor, after each u X v clocks CLK, a pulse is
outputted fromthe AND circuit 91.. After all, phase locking is

established so that the voltage controlled oscillator 93
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may oscillate with an oscillation frequency of u X v X FH
Accordingly, by adopting a PLL circuit construction’ wherein the output of
the | ast stage of the X direction scanning circuit 81 and the out put of
the | ast stage of the Y direction scanning circuit 82 are |ogically ANDed
and the phase of the | ogical AND output is conpared with the phase of the
hortzontal synchroni zi ng frequency FH by the phase

43 conparator 92 using the logical ANDpytput as the synchronizing
frequency SYNC and then the oscillation frequency of the voltage
controlled oscillator 93 is controlled in accordance with the phase
difference as described above, the X direction scanning circuit 81 and
the Y direction scanning circuit 82 act as a divider which divides the

oscillation frequency of the voltage controlled oscillator 93, and
consequently, the divider and so forth

F1G.2
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of FIG 11 which are required by the related art beconme unnecessary at
qLI. Consequently, where the present clock generation circuit is forned as
an C, the occupation area on a chip or the current consunption thereof
can be reduced. It is to be noted that, while, in the present
enbodi nent, the output of the |ast stage of the X direction scanning
circuit 81 and the output of the |last stage of the Y direction scanning
circuit 82 are logically ANDed, the outputs to be logically ANDed are not

limted to the outputs of the |ast $Hhages. but the outputs of any stages
n
Ej_m
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44 Further, while the present enbodi ment is described by way of
an exanpl e wherein u and v are set to u.= 7 and v > ¥
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= 5, respectively, where it is used as a 1 Hdelay circuit for an actual
col or signal denodulation circuit of the PAL- system for exanple, u and v
may .be set to 11 x 15. This is because a sanpling frequency higher than 2
MHz is required to pass a color signal of several hundreds kHz.

As descri bed above, according to the present invention, since an anal og
defay circuit including an analog value nenory circuit wherein a plurality
of menory cells each including a nenpyy3capacitor and a switch el ement
are arranged in a matrix of u colums and v rows includes a plurality of
row switches provided for the individual rows and each driven by a row
selection sjgnal, the parasitic capacitance connected to an input/output
node in a selection condition of the nmenory cells is equal to a total
parasitic capacitance of the switch elenents for one row, and the

capaci tance value is reduced remarkably conparing with that of the rel ated
art. Consequently, the ianuencE:bflthﬁagar itic capacitance can be
reduced and high speed readi ng but of §ig ccunul ated in the nmenory
capacitors can be achieved. Further, also disturbance by

xourc B~ AL V-




45 unnecessary charge accunul ated in the parasitic capacitance can be
reduced. Meanwhi |l e, in another analog delay circuit according to
the present invention, since scanning circuits for two directions are
driven with a sanme clock frequency and the nunbers of stages of the
scanning circuits are set so that they have no common divisor other than
1, when nenory cells are to be selectively scanned, a same selection
condition can be applied to all of the nenory cells w thout relying upon
the positions of the menory cells. Con¥ebliently, production of fixed
pattern noise which arises fromthe fact that different selection
conditions are applied can be prevented. Further, in a clock
generation circuit according to the present invention, since a PLL circuit
construction wherein individual output signals of two scanning circuits
for two directions are logically erated and t he phase of the operation
out put signal is conpared with tWEF
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an external reference signal and then the oscillation frequency of a

vol tage controlled oscillator for generating a clock signal comon to the
sganpning circuits for two dlrectlons is controlled in response to the

" phase 46 difference, the scanning
circuits act as a divider which d|V|des the oscillation frequency of the
vol tage controlled oscillator. Consequently, a divider and so forth becone
unnecessary and sinplification in circuit construction can be anti ci pated.
Having now fully described the inventépb3 it will be apparent to one of
ordinary skill in the art that many changes and nodificati ons can be nade

thereto without departing fromthe spirit and scope of the invention as
set forth herein.
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47 What |Is Cained Is: 1. An analog delay circuit, conprising:

an analog nenory circuit including a plurality of nenory cells each
ineluding a switch el enent having a term nal connected to a correspondi ng
row line and a nenory capacitor connected to a first termnal of said
switch elenment, said nenory cells being arranged in a matrix of u colums
and vV rows, u and v being natural nunbers; v row sw tches arranged
for the individual colums and each cdifiécted at a term nal thereof to a
comon i nput/out put node and at a second terminal thereof to a termnal

of the corresponding row |ine; a first scanning circuit for
outputting colum selection signals for i colums to drive the switch

el enents of the nenory cells for individual colums, i being equal to or
| arger than 1 but equal to or smaller than u; and a second

scanning circuit for outputting row
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Iselection signals for j rows to drive the switch elenents of the menory

cells and said row switches for the individual rows, j being equal to or
| arger than 1 but equal to or smaller than v.
48 2. An analog delay circuit according to claim1l, wherein each

of said row switches includes a wite row switch driven by a wite signal
and the corresponding colum sel ection éi ?gal and a read row switch driven
by a read signal and the correspondi ng Q m sel ection signal.

3. An anal og del ay ci rcq_ﬁt accqfﬁ' ng to cl@m1, wherein said anal og del ay
circuit delays a color si ghal oh T a col or gipnal denodul ation signal of a
tel evision receiver by a zontal sygkp period. 4. An

[ erein the switch el enents of

anal og delay circuit accorgi
sai d anal og val ue nenory id vy o switches are formed from
junction 7)) 0
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type field effect transistors. 5. An anal og delay circuit,

conpri si ng: an anal og nenory circuit including a plurality of
menory cells each including a switch el enent having a term nal connected
to a corresponding row line and a nenory capacitor connected to the other
termnal of said swwtch elenent, said nmenory cells being arranged in a

mat rix of .u colums and v rows, u and v being natural nunbers; a
first scanning circuit for successively outputting u colum selection
signals to drive the switch 49

el ements of said nenory cells for the individual colums; a second

scanning circuit for successively outgutting v row sel ection signals to
drive the switch elenents of said 3 cells for the individual rows;

and a clock generation circuit for supplying a same clock signal
to said first and second scanning circuits; '
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the nunbers u and v of said first and second scanning circuits being set

so as to have no common divisor other than 1. 6. An anal og del ay
~circuit according to claim5, wherein said first scanning circuit includes
u stages of registers, and said second scanning circuit includes v stages

of shift registers. 7. An analog delay circuit according to claim
5 +wherein said first and second scanning circuits scan all of said:
menory cells of said analog nenory circuit. 8. A clock generation

circuit for an analog delay circuit which includes an anal og nmenory
circuit including a plurality of nenory cells -each including a switch

el emrent having a first term nal conh@éi%d to a corresponding row Il.ine and
a nmenory capacitor connected to a second termnal of said switch el enent,
said nenory cells being arranged in
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a matrix of u colums and v rows, u and v being natural nunbers, a first
scanning circuit for successively outputting u colum selection signals to
drive the switch elenents of said nenory cells for the individual colums,
and.a second scanning circuit for successively outputting v row selection
signals to drive the switch elenents of said nenory cells for the

i ndi-vi dual rows, said clock generation circuit supplying a sane clock
signal to said first and second scanning circuits, said clock generation
circuit conprising: - a logic operation circuit for logically
operating one of the colum selection signals of said first scanning
circuit and one of the row selection signals of said second scanning
circuit; a phase conparator for conparing a phase of an output
signal of said |logical operation circuit and a phase of a reference signal
provi ded fromthe output with each jigther; and a voltage
controlled oscillator for receiving a conparison output of said phase
conparator as a control input for an oscillation frequency and supplying a
clock signal of the oscillation frequency conmmonly to said first
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51 and second scanning circuits. 9. A clock generation circuit
according to claim 8, wherein said first scanning circuit includes u
st.ages of shift registers, and said second scanning circuit includes v
stages of shift registers. 10. A clock generation circuit
according to claim 8, wherein said phase conparator conpares a phase of an
out put signal of said |ogical operation circuit and a phase of a

hori zontal synchronizing signal of a video signal with each other.
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