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DESCRIPTION

MEMORY DEVICE AND METHOD

TECENICAL FIELD

This invention relates to a memory device
suitable for application as aniimage memory.
Specifically, this invention relates to a éemiconductor
memory device making it possible to'implément'two-port
6perations for writing and reading while restrainihg an

increase in the area of a chip.

BACKGROUND ART
Fig. 1 shows anhéxample of a configuration of a |
_'cOnvéntional'image.membtyilbo}. Thé present image memory
100 has a DRAM (Dyﬁamic Réﬂdﬁﬁ'aéceSs.MemorY) 101, SRAMs
f(Static.Randbm Adceéé ﬁéﬁbrY) 102a and 1623, each ﬁsed
:_ és a_bgfféi'meﬁofyfdi§§§$¢&“§ﬁfthg data input side |
;k;erigiiih'éi&e);'fﬁéwméﬁory 100 also has”éﬂseriél'Y'

decoder 103 for selecting write addresses for the SRAMS
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102A and 102B, based on a Y-direction component of a
'write address signal, SRAMs 104A and 104B gach used as a
buffef memory disposed.on the data output side (serial-
out side), and a serial Y decoder 105 for selecting read
addresses for the SRAMs 104A.and 104B, based on a Y-
direction component of a read a&dress signal.

Now, the SRAMs 102A and 102B on the data input
side are disposed as halves of an array of the DRAM 101
and alternately perforﬁ d_traﬁsfer 0peration éo that the_
writing of data can be made sequentially. Similarly,
the SRAMs 104A and 104B oﬂ the data output side are also
disposed as halves éf the array of the DRAM 101 and
alternétely carry out a transfer operation so that the
reading.of data can be seqﬁentialiy made.

Further, the image memory 100 includes'ah X

- decoder 106_for'selectiqg;ég;x+directiqn édd;gss ..

j: (tran§fer address) relate&_to_w:iting.br :eading with_.
_Ff res§é9§ito the DRAM 10;;.a wgiﬁé adéress gounter'107 for
'f”.QQnefating a w;ité'A&d:eSS si§pa1, a read add?esén
counter 108 for genératiné.a fead address signal, and an
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arbiter 109 used as an arbitration circuit for delaying
write transfef when write and read transfer commands are
brought into proximity with each other. in this case,
the write transfer iﬁself may be performed until the
writiﬁg of data into th§ following SRAM (buffer memory)
is completed, and there is sufficient lead-time to
perform the write transfeﬁ.

For exgmple,_the image memory 100 shown in Fig.
-1 is used to perform a flicker-free signal process for
prgventing'screen!s flicke£ (dazzling) with the nuﬁber,e
of screens as two, fdr:example. Fig. 2 shows write and
read address changes in the flicker-free signal process.
In this case, respectiﬁé;Video data (1W, 2W, etc.)
constitﬁting one filed of frame are successively written
| inio the image memdry 100._ Furthér, respective video
.data (1R, 2R, etc.)_a:e,épntinuously read twice in
succession.from the imagé;ﬁembry=100 at a speed'tﬁice
-thefSPeedﬁof'ﬁfitiﬂg;:ff?; .

According tﬁnfﬁé image.memory 100 shown in Fig..
1, since there aré pdeide& ﬁhe buffer memories 1022,
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.1023, 104A and 104B therein,.two-port operatiqps for
writing and feading can be performed without any problem
even when the write and read transfer commands are
.brought into connection with each other. However, since
the buffer memories 102A; 1025, 104a and 104B are large
in_size,_it,is inconvenieﬁt_since-the chip area of the
-image memory 100 will increase.

In recent years, thére may be many cases in
ﬁhich a memory of a megabif class is conétructed so as
to be'divided into a plurality of memory blocks (MAT
ﬁivisiOn) ﬁhich seiVe asrsepaiafé memories respectively,
from the regtricgions in;circuit-length of word and bit
‘lines. 1In this case, whgh re#d #ﬁd.write.operations are
pgrfprmed with p;edétermiﬁéd.ﬁémQ?y blocks, noﬁ—accessed

‘memory blocks are placed in an inactivated state.

'- DISCLOSURE OF INVENTION . -

| The.présenf'ihvenﬁion-haé:been ﬁade in view of
the aﬁove cirdumétances,'and-én objec£ of this invention
:_is to p:ovide a:memofy device capable. of implementing
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two-port operations for writing and reading while not
increasing the chip area;

Another object of this invention is to provide
a memory devicé capable of implementing a synchronous
two-port operation for writing énd reading without use
of a buffer memory.

Another object of this invgntion is to provide
a semiconductor memory device caéable of effectively
utilizing non-accessed inactive areas.

In order to_attain the above objects, according
to an aspect of the present'inventioh, a memory device
for.storing a sequential iﬁage data in succession and
outputting the stored imaée data is provided. The memory
device comprises a memoty nnitlcomprising N memory
blocks, each memory blocké.being.capable of individual
serving, a.Write.add:egs;géneratorjfor_gene:ating a
write address sighal t§TWf;te read into the memory unit
.and a.readfadd:e§s_générhﬁof'fdt generating a read
add;eSS'signal'tdfre#d.from-the memory unit. The mempry~~

 unit further comprises a controller for controlling the
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write address signal_and the read address signal so that
each start address for writing and reading for each
image data is shifted as unit of the memory block and
tﬁe writing and.reading operation are not simultaneously
.performed to same memory block, each image data havingla
size being equivalent tq.one of M bloéks (M<ﬁ).

Also, each image data represents an image data
for one field or one f;ame. Further, the image data for
one field or oné frame, ﬁhich is written into the memory
'unif'is continuously read out twice at a speed twice the
sPeéd at writing. The image data for one field or one
ftame, which is written'into.the-memory unit is
continuously read out twice at a speed twice the speed
at w:iting to perfqrm a flicker-free signai processing.

The memory devige'furthe:_comprises an
arithmetic circuit for_pérfbrming a certain sig#al
_ptocess by obtaining access to thé meﬁory block in the
ﬁemory unit,?which i§ ftéé from'the'wrifé aﬁd read
opefation. Tﬁe arithmétic circuit performs noiée-

reduction processing and receives a current image data
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from.a input terminal and a previous image data from the
memory block that is free from the write and read
operation. The arithmetic ciﬁcuif performs the noise
reduction processing to the current image data by using
the previous image data to produce a noise reduced
current image data. |

The contrbller further replaces a predetermined
number of bits ffom a most sigﬁificanﬁ_bit'of fhe read
addreés signal with a predetermined number of revised
Sits for selecting a memor&'block to read ouﬁ.the image
data aﬁd replaces‘a predetérmine&'number of bits_from a
most significaht bit of the write address signal with a
predetermined number of :eviéé& bits for selecting a

memory block to write the image data.

BRIEF DESCRIPTION OF DRAWINGS
'For a more completezunderstanding of the invention,-
reférende*is_made_to.theifbllowing description and

accompanying drawings, in;which:
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Fig. 1 is a block diagram'depicting one example of
a configuration of a conventional imagé memory;

Fig. 2 is a diagram.showing'address‘changes ét the
‘time of flicker-free signal processing executed using
the conventional image memory;

Fig. 3 is a block diagram showing a configuration
of a semiconductor nmemory device used as a first
- embodiment;

Fig. 4A and 4B are diagrams illustfating address
' changés'at.the time of flicker-free signal processing
for explaining the first$emquiment;

Fig. 5A is a block diagram showing a configuration
of'a_semiconductor mémory devicé used as a second
embodiment; .

Fig. 5B is a tabié shqwinéfthe.iook up table;

Fig. 6 is a block diagram éf' the ITR filter; and

Fig; 7A and 7B are-diaéraﬁs'illustrating addréss
changes at the*fimé'of Ii§[filter proceésing for

explaining the second embodiment.
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BEST MODE FOR CARRYING OUT ‘I‘ﬁE INVENTION

A first embodiment_of the pfeéent invention
will hereinafter be described ﬁith reference to the
accompanying drawings. Fig. 3 shows a configuration of
a semiconductor memory device 10 used as the first
embodiment. As the first embodiment-thg present
semiconductor memory device 10 is one for impléﬁenting
synchronous two—port-operations without having to use a
buffer memory, and is also intended for eXecutién of a
- flicker-free signal procéss.for preventing screen
flicker with the number of scréens.as two.

ihe meﬁory dévicé.lo has a memory unit 11
comprised of eight memoiy blocks (DRAﬁ arrays) 12a
ﬁhrough 12h ﬁhich'serve_aé.separate memories,
‘respectively. The memﬁff Blocks 12althrough 12h are
cénstructed so”as:to haﬁe léBK DRAMs,_k decoders for

,.seiécting addresses'in:X;di#eétions of the DRAMs_and.Y

“:"dgqéders_fér seiéctiné.addresseé‘in Y directions of the

”j 'DRAhs, respectively. 1In this case, video data per field
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or frame will be equivalent to six data in each memory
block.

Further, the memory.device 10 includes four
se;ectors 13a through 13d for selecting the memory
. blocks 12a through 12h as write or réad objects. 1In
this case, the selecﬁqrs_lBa through 13d are constructed
to sélect two memory.blocks.as pairs. The selector 1l3a
selects the memory blocks.lza and 12b in a pair, the
" selector 13b selects the-memory blocks 12c and 12d in a
pair,;the selector 1l3c seledts the memory blocks 12e and
12f in a pair,:and'the sélecﬁor 13& selects the memory
blocks 12g and 12h in a'pair. Thus, the selgctiqﬁ of
the two memory blocks in each pair by each of the.
selectors 13a through 13d is made to allow a continuous
serial'ope:ation-According ?o bank éwitchiﬁg.

‘The memorYJdeViéé-io inciudes a write addiess
counter 14;fdrfggngrdfihé.aﬁzo-bit write address signal,
fasﬁrité"aééfé5s7pbihteffig;ﬁhich'counts-up in response

 to a.cé:ry signal outputted-frém the write address-:
_counter.14 and outpﬁté a two-bit s;gnal therefrom, and a
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differential device 16 for subtracting the 2-bit signal
outputted from the pointer 15 from a high-order two-bit
signal'(MSB (most significant bit) and second bit from
the MSB) of the write address signal generated from the
write address éounter 14. |

In this case, the-high-order two-bit signal of
the 20-bit write addregs signal genérated.from the
counter 14 is replaced by the two-bit signal outputted
from the differentiai device';6, so.that a write address
signal WAD fo:‘thé memory unit 11 is produced or formed.
In this case, a pair of memory blocks to perform.writing
is selected based on the hijh—order two bits (MSB and
" second bit from the MSB) of the write addresé signal WAD.

The nmemory dgvice 10 has é read address counter
17 fof éenefhting a Zofbit'réaa address signal, a read
'addre551poiﬁter 18 ﬁhich céunts up according to a carry
signal qutpnfted from_the~réa& address counter 17_and
'*ﬂ oﬁtpﬁ£§{a ﬁﬁp;bit signai-thetéfﬁdm, and a differential

:dévi§e i§ fq£;subtracting:thé two-bit signal outputtéd

'f from'the pointer 18 from a high-order two-bit signal
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(MSB (most significant bit) and second bit from the MSB)
of the read address signal produced from the read
address counter 17.

In this case, the high—order two-bit signal of
the read address signal generated from the countér 17 is
replaced by the two~bit signal outputted from the
differential device 19 so that a read addreés signal RAD
for the mémory unit 11 is formed. 1In this case, a pair
of memory blocks to perform reading_is selected based on
thé'high—order,two bits-(MSB and second bit from the
MSB) of the read a&dress*signal RAD.

The count speed, i.e.,'read'speed of the
counter 17 is set to .twice the count speéd, i.e., write
speed of the éounter 14 to perform the flicker-free
signal process with thé.number of screens as twice.
~Only when the high—order_twg;bit signal of the read
address signal RAD to be described later, i.e., a two-
.bit SiQnal obtained=bf}addingr1 to the two-bit signal
outputted from the difféfgntiaL device 19 is ﬁot equal

to the high-order two4bit signal of the write address _
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signal WAD, i.e., the two-bit signal outputted from the
differential device 16, the pointer_}a is counted up
accordiﬁg.to the catﬁylsigﬁal outputted from the counter
17. Thus, a read start éddress is varied every twice
readings and video data for the same one field or frame
can be continuously read.

The operation of the memory dgvice 10 will next
be explained with reference .to Fig#. 4A and 4B. Fig. 4A
sﬁows address on image;, Each solid line in Fig. 4A
indicates a change-inmw:ite:address on thg.imngé and
each_broken line in Fig;h4A'indicates a change in read
address on the image. That is, the write address
corresponds to a write a@dress'signal generated from the
counter 14, and the read addréss correspohds to a read
address sigﬁal genérated from the counter 17. In.Figs.
4A”and:43,“1ﬁ,_2W and;3W{:gspectively indicgte video
lldata'fﬁr §ne field or fraﬁe':elated.to_ﬁriting, and 1R,
| 2R:and}3R-indicaﬁe #id§o data.fo:_one field'dr frame
.reiated.tﬁ,reading and cér:esgqu fo-the Aforementioned

- video data 1W, 2w and 3Wlm, respectively.
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When the write address and the read address on
the image are used as they aie, their high-order two-bit
signals respectivel& change like [o00] - o1} ;> [10} —>
foo] -> [o1] - > .., and only the pair of memory biocks
12a and 12b, the pair of memprj blocks 12c and 12d and
fhe pair of memory blocks 12e and 12f are used for
writing and reading. Since-the writing and reading are
‘simultaneously performed with the pair of the same
memoxry blocks in a range of Q, the two-port bperations
for writing and reading cannot be realized.

In the‘present_ihvention; addresses for writing
and reading on memory are adoptéd as shown in Fig. 4B.
'Fig._43'shows address for writing and readin§ on memory.
Each solid line in ?ig} 4B.indicates a change in write
- address on the memory,'an&'eaCh broken line in Fig. 4B
- indicates a éhange.in read address on the memory; The
Writing_addgess'cOireQPOﬁdSTtb.a'write address signal
“.  W§Df&ﬂdithe.£ééa;éddteé;LCeresponds'toﬁé read address

”'.éignaikﬁAD in Eig;'S.. In'ﬁhié_éase, the'high;ordér two-
 bit signal of the write address signal WAD changes as in
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the case of [00] -> fo1] —S [10] in relation to the video
data.lw, and the video data 1W is successively written
into the pai:.of memory blocks 12a and 12b, the pair of
memory blocks 1l2c and'lzdland the ﬁair of memory blocks
12e and léf. Further, the high-order two-bit signal of
the read address sigﬁal RAD changes as in the case of
foo] => [o1] -> [10] ->[00] - [oﬂ -> [10] in relation to
the video data 1R, and the vidéo data 1R is sequentially
read twice at a speed tﬁicé_the speed'at_writing from
fhe pair of memprf blocks{iza and 12b, thé'pair-of
memory blocks 12c and 12d and the_pair of memory blocks
12e and.1l2-f_'. |
- Next, the high-order two-bit signal of the
'.hwfité address signal WAD ¢hanges as in thé case of |11} -
.> [OO} -> [01} in reihfibﬁ'to'the video data ZW following
zthe video datailw,rand the-video_data 2W is sequentially
.  writ£én;intd the péir'bf memory blocks 12g and 12h,.the
'i';é;if?demémoﬁy'hldéké_12§-and 12b and the pair of memory
fﬁﬁi;ck§ i2c and.léd.' Eurther, the high-érder two-bit
;:signai of the réad addréss signal RAD changes as in the
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case of [11] -> [00] -> fo1] -> [11] -> [00] -> [01] in

" relation to the video data 2R, and the video data 2R is
continuously read twicé ffom the pair of memory bloéks.
12g and 12h, the pair of memory blocks 12a and 12b and
the pair of memory blocks 12c and 12d at a speed twice
- the speed at writing.

When tﬁe write and read éperations are
performed below in tbe same manner és described above
and the normal video data is supplied from.tﬂe data
input side (serial-in_side), video data for setting the
number of screens twice to prevent screen’s flicker is.
-.obtained on.the data-oufput side (serial-out side). -

In the first ewbodiment as has been described
above, the write and rgad sﬁart addresses are
successivelyfshiftéd to.thé:eby prevent the writing and
‘reading simultaneously performed with the paif of the

-saﬁé'meﬁory blocks; and the two-port operations for
3 Wriﬁiﬂéiahd*régdihg a:é.féaiized.. Thus; the present

embodiment does not use a large buffer memory and is
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capable'of restraining an increase in the area of a
chip.

Fié. 5A shows a semiconduétor memory device 200
used as a second embodiment of the present invention.
The present memory device 200 is one wherein synchronous
two~port operations are.implemented without having to
use a buffer memory; More esPeciaily, ﬁhe memory device
200 performs noise-reduction signal processing by
accessing to a memory block free from write and read
operations.

As the second embodiment the presen;
semiconductor memory device 200 is one for implementing
éynchronous'two-port opefations‘without having to use a
bﬁffér memory, and is also intended for execution of a
noisé—rédudtion signal ﬁrocess.utilizing ﬁon-accessed
inactive areas.

..-~The'mémo;y dévice 200 has a memory unit 211
5¢ompriéedf$f:ten memb;Ylbibdkéh(DﬁAM arrays).212a
ftﬁfdﬁgh lﬁj.ﬁhich.serve as sepgxéte m@ﬁories,
_fespectiVeiy. The memory blocks 212 through 2123 are

17
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cénstructed so as to have 128K DRAMs, X decoders for
selecting addresses in;x'direétions of the DRAMs and Y
decoders for selecting addresses in Y directions of the
DRAMs, respectiveiy. In this case, video data per field
or frame will be'equivalent to six data in each memory
block.

Furtﬁer, the memory device 200 includes five
- selectors 213a through 213e for selecting the memoiy
blocks 212a through 212j'as write or read objects. 1In
this case, the selectors 213a through 213e are
"construcﬁed so as to select two memory blocks as pairs.
The selector 213a selects the_memory'blocks 212a and
212b in a paif, and so on. Thus, the seleétion of the
two membfy blocks in-eacﬁ_pair by each of the selectors
-213é'thrbugh_213é is made to allow a céntinuousiserial
- operation according tp bank switchi#j; |
o The memory dévice 200 includes a write address
'iébunteiT214'f§; géné?aéiﬁé:a.Zo-git“write.éddress signal,
| a ﬁrite addfeés poihﬁer'215“ﬁhich counts up in response
Ito.a_carry signal outpﬁtted from the write address
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counter 214 and outputs a three-bit signal therefrom,
and a look up table 216 for converting the three-bit
siénal outputted frﬁm the pointer 215 and a high-order
two-bit signal (MSB (most éigﬁifiéant bit)_and-second
bit from the MSB) of the write address signal generated
from the write address counter 214 into a three-~bit
output. |
In this case,.the:high-order two~bit signal of

- the 20-bit wiite address signal generated from the
counter 214 is replaced by the three-bit signal
‘outputted from the look upat#ble 216, so that a write

~ address signal WAD for the'mémory unit 211 is pfoduced
'w?oi formed. 1In this casé,-a_pair of memory blocks to
-perform,writiné.is selected based on the high-brder

three bits (MSB, second. bit and third bit from the MSB)

. of the write address signal WAD.

.? The heﬁbry device.ZOO has a read address
'??;?Quntér ?17'fér[éehergt;ﬁg;é.zo-bit'reéd address signal,
f; ; reﬁﬁ-addreSS.éoiﬁter_218 which counts up adco:diné to

A carry signal outputted from the ie&d address countef
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217 and outputs a three-bit signal therefrom, and a look
up table 219 for converting the three-bit signal
outputted from the pointer 218 and a high-~-order two-bit
signal (MSB (most significént bit) and second bit from
the MSB) of the read address siénal produced from the
read address counter 217 into a three-bit outﬁut.
In this case, thé high-order two-bit signal of
the read address signal generated from the countér 217
is replaced by the three-bit signal outputted from the
look ‘up table 219 .so that a read address signal RAD for
the memory unit 211 is-formed. In this case, a pair of
meﬁory blocks'to perform reading is selecfed based on
the high-order threé bits (MSB,-second.ﬁit and third bit
from the MSB) of the read address signal RAD.
| The memoﬁy &evice 200 also has an IIR read

aﬁdréss counter 317'fo£ generating a 20fbit read address
'Qignai, én ;IR‘read'addréés pointer 318 which counts up
-.acéoiaing Eq a caftf’sighﬁI outputted from the IIR read
' éddresg éoﬁnter 317'and-6ntpu;s a three-bit signal.
therefrom, and an IIR look up table 319 for cénvertiﬁg

20
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the three-bif signal outputtea from the pointer 318 and
a'high—order two-bit signal (MSB (most significant bit)
and second bit from the MSB) of the read address signal
produced from the read.address counter 317. These work
as previously described abové and allow the IIR
(Infinite Impulse Resgonse).filter circuit 300 to access
the memory unit 211.

The IIR filter.circuit_BOO successivgly obtains
access to memory blocks 211 to obtaiﬂ input video data
énd video data-pioducgd:by delaying the input video data
'by one field or frgme;.therebf performing a nqise-
reduction process. Further; the IIR filter ci:cuit

5-Writes the noise-eliminated video data into each memory

- block in place of the aforementioned input video data.

Fig. 5B shows the look up tables 216, 219 and

hﬂﬁf§19;,The left most th:§e cb1umns show the input from the

_”f thréé-bit'input'fromdthe”pointers 215, 218 and 318. The

=f_‘;ﬁiddié ﬁwo;columns%éhgw;the.two-bit.input from the

-=}¥iqountérs 214, 217 and 317..The right three columns show
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the three-bit output frém the-look up tables 216, 219
and 319. |
Fig. 6 shows a configuration of a conventional

known IIR-type nbise—reduction circuit 300. The noise-
reduction circuit 300 comprises a coefficient mhltiplier
320 for multiplying inéut video data Vin by a
coefficient k, a coefficient multiplier 330 for
multiplying video data Vdo located ahead by one field or
frame, which is outputted from the memory block 211, by
a coefficient 1 - k, an adder 340 and a coeffiﬁient
' mu1tip1ier 350 far adding and averaging output video
data of the coefficient multipliers 320 and 330 to
thereby obtain output video'data Vout in which noise is

.eliminated, and a.sﬁbtractﬁr 360 and a coefficient

'_butput cirdﬁit_379'fo:.making.Subtracﬁing between the
;llinéut videb_data:Vin and the video data Vdo outputted
'fﬂ.ftbm:thélmemory Block 211 ‘and obtaining a coéfficiént k
-fiffb;% kf(’iigéofreépoﬁdinéffd}ﬁbtion_according_fo a

'f5€§i§halnindiéativéfof'its subtraction. The output video

22
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data is ocutput as noise-eliminated video data to store
in i:he'_memorj unit 211.
Referring baék to Fig. 5A, the IIR filter

‘circuit 300 performs noiée-fedﬁction processing to
obtain noise—eliminated outpﬁt video data Vout. 1In this
case, the IIR filter circuit 300 does not need to have a
memory. Namely, the IIR filter circuit'390 obtains
access to the memory blocks constituting the memory unit
211 to thereby obtain inpuﬁ video data Vin and output
video data Vdo locaﬁed ahead by:one field. Incidentally,
the processing of noise rednétion by the IIR filter
‘circuit 309 is performed before the reading of video
datafin'which_noise has not been eliminated.

| , ihe operaiion_of the memory device 200 will
f_; hext'be-expiained with.tefexence to Figs. fA and 7B.

- Fig.“?A_shgws address on.imége. Each solid line in Fig.
© . 7A iﬁdicates a change in ﬁrite address on the image and
-”j eﬁ¢h brokeﬁiline iﬁ Fig;lTA'ihdicates a changé in read
*i;fgdﬁre33'0n=the image. Thé write address corresponds to a

'”'w:ite address signal generated from the counter 214, and
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the read address shown by broken line corresponds to a
read address signal generated from the counter 217. Also,
the counter 317 generates a read address signal IIR as
each hatched line as shown in_Fig. 7B. In Figs. 7A and
7B, 1W, 2W and 3W, .. resﬁectively indicate video data
for one field or ﬁrame_related'to writing, ahd iR, 2R
and 3R, .. indicate video dat# for one field or frame
related to readihg and cofrespond to the aforementioned
video data 1W (1C), 2W (2C) anﬂ 3W (3C).., respectively.
Alsé'ib; 2C and 3C indicate video data for one field or
. frame'reiated'tO'readinq;and corresponding to the
aforemEntioned video dafa_lw,'zw and 3W, respectivély.
In this case, a high-order three-~bit signal of
the write address signal WAD changes as in the case of
.'[OGO] -> [001j.-> [010]';>' wy in relﬁtion to the video
...data 1W, and the. video data 1W is successively written
  ihto the pair of'memb:y blocks 212a and 212b, the paii
- §ffmeﬁbry biocks ZIZQ;andLZIZd-and so on without noise-
”7 réduction_processing; bec§use the previous video data

does not ekiSt'in memory units 211. Further, the high-

" .



WO 99/41751 . - PCT/IP99/00662

order. three-bit signal of the read addfess signél RAD
changes as in ﬁhe case of [000] -> [001] -> [010] in
relation to the video data 1C, and the video data 1C is
sequentially read to érovide to provide to the IIR
filter circuit 300 from the pair of memory blocks 212a
- and 212b, the pair of memory blocks 212c and 212d and
the pair of memory blocks 212e and 212f. |
| And then, at IIR filter circuit 300. Noise
reduction processing is performed to the input video
data 2w féllowing thg video data 1W by using video data
1Cc from memory unit 211 and noise-eliminated video data
2W is output from the IIR filter circuit 300. 1In this
-case, the video data written into the nmemory unit.211
.S;e replacéd.by video data(outpuf video data.Vout) which
 ihas been noise-eliminated by ﬁhe IIR filter circuit 300.
- At the same time, the higﬁ—orde: three-bit Qignal of the
_writé*address signal WAD.changes as in the case of [011]
.T -> f1bojf-> [Oodj_in'réiaﬁidh to'thé noise-eliminated
'i{vided'dafér2w following_thé-video"data 1W. The noise~
'f_eliminafed video data 2W is sequentially written into
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the pair of memory blocks 212§ and'212h, the pair of
meﬁory blocks 212i and 212§ and the pair of memory
blocks 212a and 212b.

Further the high-order three-bit signal of the
read address signal RAD changes as in the case of [000] -
> [061] -> [010] in relation to the video data 1R, and
the video data 1R is continﬁoﬁsly read from the pair of
memory blocks 212a 212b, the pair oi hemo:y blocks 212¢
and 212d and the pair of memory blocks 212e and 212f to
" ‘output from the memory devicé 20Q.

Next,'the high-order three-bit signal of the
.read'address signal IIRIchangés as in the case of [011] -
> [100J:L> [000) in relation to the noise-eliminated
video data 2C and the noise-eliminated video data 2C is
sequentially read to providé-to the iIR filter circuit
_fsoo;from_the pair of memoiy'blocks 212g and 212h, the
'pai# of memory blocks 212I and 2123 and 212a'and 212b.

N 3;Then,.at.iIﬁ_fiifer-circuit 300, noise
_téduction'procesSing'isspérfdrmed to input video data 3W
following the video daté by using.video data 2C from the
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memory unit 211 and noise-eliminated video data 3W is
output from the IIR filter circuit 300. 1In this case,

the video data written into the memory unit 211 is

replaced by vide§ data (output video data Voﬁt) which

has been'noise-eliminated by IIR filter circuit 300. At

same time, the high-order three-bit sigqal of the write

address signal WAD changes as in-the case of [011] -

f100] -> Jo00]| in relation to fhe'noise-eliminated video

data 2R, and the noise-eliminated video data 2R is

continuously read from»tﬁe pair of memory blocks 212g

~ and 212h, the pair of memory blocks 212i and 212j and

' the.pair of memory blocks 212a and 212b to output from

- the memory device 200.

When the write and read operations are

' .pérformed in the same manner_as described above and.the
 norma1'video_data is_sﬁpplied from the data input side
 (serial-in side), the.noisé-eliminated video data is

;  obtaiﬁéd on the &ata quﬁpﬁt side (serial_out side). The

‘video data obtained on the data output s;de results in

one subjected to the noise-reduction processing.
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In the second embodiment as has been described
above, the write an& read start addresses are
succeséively shifted so that the writing énd reading are
not simultaneously performed with the pair of the same
memory blocks, and the two-port operations for writing
and reading are realized, Thus, the present embodiment
does not use a large bﬁffér menory and is capable of
restraining an increase in the area of é chip in a
ﬁanner similar to the_first embodiment. Further, the
IIR filter 300 obtains access to the memory blocks non-
_subjébted to the write and read pperations to thereby
perform_thg noise-reduction signal processing. Thus,

} non-acce#sed inactive méﬁory areas.can be utilized
effecti#ely.' |

Althoggh the IiR fi1ter circuit 300 for
pérfqrmiﬂg_thg noise-reduétion process.is'provided in
the_aforeﬁentioned secbnd:embodiment, an.IIR.may be
'ﬁfovidéd'Which obﬁainé access to ﬁemory blocks non-
éﬁﬁjected.to write ;nd"rgad éperations to obtain

predetermined video déta, thereby performing other
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processes. For example, a resolution creating process
(see Japanese Patent Application Hei 6-205934) for
cqnverting NTSC video data to high-definition television
video data, a progressive converting p:oéess for
converting interlaced video data to non-interlaced video
data, a motion vector detecting ptocéss for MPEG (Moving
Picture Experts Gﬁoup), etc. can be applied as other
§rocesses. |
According to the present invention, a memory
unit cqmprises,N memory:blpcks_that respgctively
function as separate memories. When data with M (M < N)
data as units in the memofy.blocks are sequentially
~ written into tﬁe memory uﬁit and éontinuously read
-_therefrom, write and read start addresses aré shifﬁed '
‘every units described above with the memory blocks as
:jﬁnits;sq that writing and reading are not simultaneously
:’ﬁerférﬁéd_with the sémé membry_bloék.~ Thus, two-por#

“"i;dééraﬁiéns for writing and reading can be implemented

'f;fwhilé_an.increase in the area of a chip is being
'_restrained;
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Also, according to the present invention, two-
port operations for.writing and reading can be
implemented without buffer memories. Thus, it is
possible to realize in small size of chip.

Further, accordiﬁg to the présent invention, a
memory unit comprises a plurality of memory blocks which
respectively serve as separate memories, and an
arithmetic circuit for obtaining access to the memory
~ blocks free from write and read operations to thereby
-'perfoih signal_proceSSing'is'provided. Thus, a profit
 i§fbr6ught about in-that.noﬁéaccessed interactive areas
can be effgctively utilized. |

Having now fully described the invention, it will
be apparent to one of ordinary skill in the art that

-;Jmany chahges and modifications can be made thereto

_[;:;without_depafting from the spirit and scope of the

~ invention as set forth hetein;"
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Claims

1. A memory device for'storing a sequential image

data in succession and outputting the stored image dﬁta,

. comprising:

a memory unit comprising N memory blocks, each
memory blocks being capable of individual serving;
a write address generator for generating a write
address signal to write read into the memory unit;
a read address generator for generating a read
raddress sighal to readfﬁram'the.memory unit; an&

a controller for controlling the write address
signal and the read address signal so that each start
”iﬁddres§=for'writing and reading for each image.data is

 _ $hifted as unit of the hemory block and the writing and

 fﬁ-réading operation are not simultaneously performed to

's:“same_mempry,bldck, each image data having a size being

equivalent to one of M blocks (M<N).
° 2. - A memory device according to claim 1, wherein each
 image data represents an image data for one field or omne

. frame.
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3. - A memory device according to claim 2,'wherein the
image data for one field or one.frame, which is ﬁritten
into the memory unit is-continudusly read out twice at a
speed twice the speed at ﬁriting.
4. A memory device according'to claim 3, wheiein the
image data for one field or one frame, which is written
into the memory unit is.continuously read out twice at a
spéed twice the speed at writing to perform a flicker—
free signal proceésing;-
5. A memory device according to claim 2, further
- comprising: |
| arithmeti§ circuit for performing a certain signal
proceés‘bf obtaining accesg to the memory block in said
pemory_unit, which is free.from said write and read
- 6perhtibn.. |
:,;§:: _A'memory device accprding to claim 5, whgrein said
fi;é?ithmetic circuit perfotms noise reduction procéssing.
'ng§; :”Afﬁémbry device acégiding to claim 6, wherein said
frffafithﬁetic ciréuit*receives_a cuirent image data ffom a

'*Tinput“terminal and a previous image data from said
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memory block which is free ffom said write and read
operation, perform said noise reduction processing to
said current image data by using said previous image
data to produce a noise reduced current image data.
8. A memory device aécording to claim 1, wherein said
controller replaces a predetermined number of bits_fram.
a most significént bi£ 6f theiread address signal with a
' predetermined number of re?ised.bits for selecting a
memory block.to read out the image data and réplaces a
'predetermined number of bits from a most significant bit
of the write address signal with a.predetermined number.
of revised bité-for selecting a memory block to write
. -fhe-image'data..
i::_9. A method for storing a sequential image data in a
' ﬁempry device in succéSsion and outputting the stored

ﬂ :image data from the memory device, comprising the steps

 .of:

- generating a write address signal to write read

'intq.a memory unit, said memory unit comprising N memory
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blocks, each memory blocks being'capable of individual
serving;

generating a read address signal to read from the
memory unit; and

controlling the %rite address signal and the read
address signal so that each start address for writing
and reading for each image data is shifted as uniﬁ of
the memory block an§ the writing and reading operation
are ndt_simultaneoﬁsly perfqrﬁed to same memory block,
each image data having a size being equivalent to one of
M blocks (M<ﬁ)-.
10. A method accérding to claim 9, wherein each image
data.répresents an image'data for one field or one frame.
11. A.method according to claim 10, wherein the image
data for one fie1d or one frame, which is.written into
',_fhe,mémory unif_ié contiﬁuously read out twice at a

ispeéd twicé'the speéd at writing.

§ ﬁi2,: Afheth6d §Cc§rdi§§7tbféiaﬁm.il, whereinjthe image
12 §;té'f6:'o£éwfié1é.ofloﬁe framg,'ﬁhich is written inﬁo

the memory unit is continuously read out twice at a
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speed twice the speed at writing to perform a flicker-
free signal processing.
13. A method according to claim 10, further comprising
the step of:
performing a certain signal process by obtaining
access to the memory blbck in said memory unit, which is
free from said write and read operation.
14. A method according to claim 13, wherein said
performing step perfdrms noise reduction processing.
15. A method according to.claim 14, wherein said
- performing step perforﬁs said ﬁoise reduction pfocessing
" to a current image data from a input terminal by using
- previous image data from said memory block which is-free
 ffrom said write and read operation to éroduce-a noise
Z:educed current imageldafa.
_ w16, A method according tb claim 9, wherein said
'i;ontrolling step replaces a predetermined number of bits.
::i;f;q¢.a ﬁos£ éignificant bit of the read address signal
l;iﬁith_a §redetermined nﬁﬁber-of_révised bits for
":'éelécfing a memory block to read out the image data and
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replaces a predetermined number of bits from a most
significant bit of the write address signal with a
predetermined number of revised bits for selectiﬂg a

memory block to write the image data.
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