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DESCRIPTION 

MEMORY DEVICE AND METHOD 

TECHNICAL FIELD 

This invention relates to a memory device 

suitable for application as an image memory. 

Specifically, this invention relates to a semiconductor 

memory device making it possible to implement two-port 

operations for writing and reading while restraining an 

increase in the area of a chip. 

BACKGROUND ART 

Fig. 1 shows an example of a configuration· of a 

. . . 

conventional ·image.memory 100. The present image memory 

100 has a DRAM (Dynamic Random Access Memory) 101, SRAMs 

(Static.Random Access Me~ory) 102A and 102B, each used 

as a buffer memory'dispC>sedoh.the ·data input side 

(serial~in side). Them~o:i:y ioo·also has a serial" 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 each used as a 

buffer 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 address 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 perform a transfer operation so that the 

writing of data can be made s_equentially. Similarly, 

the SRAMs 104A and 1048 on the data output side are also 

disposed as halves of the array of the DRAM 101 and 

alternately carry out a transfer operation so that the 

reading of data can be sequentially made. 

Further, th~ image memory 100 includes an x 

decoder 106 for selecting .~n _X ... direction address 

(transfer address) related_ to writing or reading with 

respe~t to the DRAM 101,.a write address counter 107 for 

qen~ratinq a write address siqnal, a read address 

counter 10.8 for generating a read address siqnal, and an 
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arbiter 109 used as an arbitration circuit for delaying 

write transfer when write and read transfer commands are 

brought into proximity with each other. In this case, 

the write transfer itself may be performed until the 

writing of data into the following SRAM (buffer memory) 

is completed, and there is sufficient lead-time to 

perform the write transfer. 

For example, the image memory 100 shown in Fig. 

1 is used to perform a flicker-free signal process for 

pr~ventinq screen's flicker (dazzling) with the number .. 

of screens as two, for example. Fig. 2 shows write and 

read address changes in the flicker-free signal process. 

In this case, respective-video data (lW, 2W, etc.) 

constituting one filed or frame are successively written 
!· 

into the image memory 100. Further, respective video 

.data (lR,· 2R, etc.) are .~ontinuously read twice in 

succession from the image memory 100 at a speed twice 

the' speed of writing. 
. . . . . . . . <. ' .... : ..... 

According to the.image memory 100 shown in Fig. 

1, since there are provided the buffer memories 102A, 
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.r 

102B, 104A and 104B therein, two-port operations for 

writing and reading can be performed without any problem 

even when the write and read transfer commands are 

brought into connection with each other. How~ver, since 

the buffer memories 102A, 102b, 104a and 104B are large 

in size, it is inconvenient since ·the chip area of the 

·image memory 100 will increase. 

In recent.years, there may be many cases in 

which a memory of a megabit class is constructed so as 

to be •'divided into a·. plurality of memory blocks (MAT 

division) which serve as separate memories respectively, 

from the restrictions in-circuit .length of word and bit 

·lines. In this case, when· read and write operations are 

. . . . . . 

performed with p_redetermined memory blocks, non-accessed 

. . . 

memory blocks are placed· _in. an_ inactivated state. 

DISCLOSURE OF INVENTION'· 

The present.invention has.been made in view of 

the above circumstances, and an object of this invention 

is to provide a memory device capable.of implementing 
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two-port operations for writinq and readinq while not 

increasing the chip area. 

Another object of this invention is to provide 

a memory device capable of implementinq a synchronous 

two-port operation for writinq and reading without use 

of a buffer memory. 

Another object of this inven~ion is to provide 

a semiconductor memory device capable of effectively 

utilizing non-accessed inactive areas. 

· In order to attain the above objects, according 

to an aspect of the present invention, a memory device 

for storing a sequential ~aqe data in succession and 

outputting the stored image data is provided. The memory 

device comprises a memory unit comprisinq N memory 

blocks, each· memory blocks being capable of individual 

serving, a write address,_qenerator for generating a 

write address signal to-write read into the memory unit 

and a read--- address generator for generating a read 

address ~iqnal to read from the memory unit. The memory -

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·writinq and reading for each 

imaqe data is shifted as unit of the memory block and 

the writinq and reading operation are not simultaneously 

performed to same memory block, each image data havinq a 

size being equivalent to one of M blocks (M<N). 

Also, each imaqe data represents an imaqe data 

for one field or one frame. Further, the imaqe data for 

one field or one frame, which is written into the memory 

unit is continuously read out twice at a speed twice the 

speed.at writing. The image data for one field or one 

frame, which is written into the· memory unit is 

continuously read out twice at a speed twice the speed 

at writing to perform a flicker-free siqnal processing. 
·-

The memory device further comprises an 

arithmetic circuit for performing a certain signal 

process by obtaining access to the memory block in the 

memory unit,,which is· free from the write and read 

operation. The arithmetic circuit performs noise 

reduction processing and receives a current image data 
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from a input t~rminal and a previous image data from the 

memory block that is free from the write and read 

operation. The arithmetic circuit performs the noise 

reduction processing to the current image data by using 

the previous image data to produce a noise reduced 

current imaqe data. 

The controller further replaces a predetermined 

number of bits from a most significant bit of the read 

address siqnal wi·th a predetermined number of revised 

bits for selectinq a memory block to read out the imaqe 

data and replaces a predetermined number of bits.from a 

most siqnificant bit of the write address siqnal .with a 

predetermined number of revised bits for selectinq a 

memory block to write the image data. 

BRIEF DESCRIPTION OF DRAWI~GS 

For a more complete .. understanding of the invention, 

reference·· is made . to t4e following description and 

accompanyinq drawings, in.which: 
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Fiq. 1 is a block diaqram depicting one example of 

a configuration of a conventional image memory; 

Fig. 2 is a diaqram showinq address changes at the 

time of flicker-free siqnal processing executed usinq 

the conventional image memory; 

Fig. 3 is a block diagram showing a configuration 

of a semiconductor memory device used as a first 

embodiment; 

Fig. 4A and 4B are diagrams illustrating address 

changes at the time of flicker-free signal processing 

for explaining the first:embodiment; 

Fig. SA is a block diagram showing a conf i.quration 

of a semiconductor memory device us·ed · as a second 

embodiment; 

Fig. SB is a table showinq· the look up table; 

Fig. 6 is a block diagram of the IIR filter; and 

Fiq. 7A and 7B are diaqrams illustrating address 

changes at the· time of IIR filter processing for 

explaininq the second embodiment. 
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BBST MODE FOR CARRYING ·OUT TBE INVENTION 

A first embodiment of the present invention 

will hereinafter be described with reference to the 

accompanying drawings. Fig. 3 shows a configuration of 

a semiconductor memory device 10 used as the first 

embodiment. As ~he fi~st embodiment the present 

semiconductor memory device 10 is one for implementing 

synchronous two-port operations without havinq to use a 

buffer memory, and is also intended for execution of a 

· flicker-free signal proce.ss for preventing screen 

flicker with the number of screens as two. 

The memory device 10 has a memory unit 11 

comprised of eight memory blocks (DRAM arrays) 12a 

through 12h which serve as separate memories, 

respectively. The memory blocks 12a through i2·h are 

constructed so.as to have 128K DRAMs, X decoders for 

··selecting address.es in x. directions of the DRAMs and Y 

decoders for selecting addresses in Y directions of the 

DRAMs, respectively. J:n.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 

selectors 13a throuqh 13d for selecting the memory 

blocks 12a throuqh 12h as write or read objects. In 

this case, the selectors 13a throuqh 13d are constructed 

to select two memory blocks -as pairs. The selector 13a 

selects the memory blocks 12a and 12b in a pair, the 

selector 13b selects the memory blocks 12c and l2d in a 

pair,· the selector 13c selects the memory blocks 12e and 

12f in a pair, and ~he selector 13d selects the.memory 

blocks 12q and 12h in a pair. Thus, the selection of 

the two memory blocks in each pair by each of the. 

selectors 13a throuqh 13d is made to allow a continuous 

serial operation according to bank swi tchinq •. 

The memory device io includes a write address 

counter 14 ·for· qeneratinq· a 20-bit write address signal, 

a· write address" pointer 15 which counts up in response 

to ~ carry siqnal outputted from the write address 

counter 14 and outputs a two-bit signal therefrom, and a 
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differential device 16 for subtractinq the 2-bit siqnal 

outputted from the pointer 15 from a hiqh-order two-bit 

siqnal (MSB (most siqnificant bit) and second bit from 

the MSB) of the write address signal qenerated from the 

write address counter 14. 

In this case, the hiqh-order two-bit siqnal of 

the 20-bit write address signal qenerated from the 

counter 14 is replaced by the two-bit signal outputted 

from the differential device 16, _so . that a write address 

siqnal WAD for the memory unit 11 is produced or formed. 

In this case, a pair of memory blocks to perform writing 

is selected based on the high-order two bits (MSB and 

second bit from the MSB) of the write address siqnal WAD. 

The memory device 10 has a read address counter 

17 for generatinq a 20-bit read address signal, a read 

address pointer 18 which counts up according to a carry 

siqnal outputted from theread address counter 17 and 

outputs: a two-bit signal therefrom, and a differential 

device 19 for. subtracting. the two-bit signal outputted 

· from the pointer 18 from a hiqh-order two-bit signal 
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(MSB (most significant bit) an4 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 siqnal generated from the counter 17 is 

replaced by the two-bit siqnal outputted from the 

differential device 19 so· that a read address signal RAD 

for the memory unit 11 is formed. In this cas·e, a pair 

of memory blocks to perform reading is selected based on 

the·high-order. two bits (MSB and· second bit from the 

MSB) of the read address siqnal RAO. 

The count speed, i.e., read speed of the 

counter 17 is set to.twice the count speed, i.e., write 

speed of the counter 14 to perform the £licker-free 

signal process with the number of screens as twice. 

Only when the high-order two-bit siqnal of the read 

address· signal RAD to be described later, i.e., a two­

bit signal obtainedby·addinq 1 to the two-bit siqnal 

outputted from the differential device 19 is not equal 

to the high-order two-bit 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 _18 is counted up 

accordinq to the carry signal outputted from the counter 

17. Thus, a read start address is varied every twice 

readings and video data for the same one field or frame 

can be continuously read. 

The operation of ·the memory device 10 will next 

be explained with reference .. to Figs • 4A and 4B. Fig. 4A 

shows address ·on image. Each solid line in Fig. 4A 

indicates a change in ___ write. address on the imaqe and 

each broken line in Fig •.. 4A ·indicates a change in read 

address on the image. That is, the write address 

corresponds to a write address signal generated from the 

counter 14, and the read address corresponds to a read 

address signal gene.rated from the counter 17. In Figs. 

4A_and 4B, lW, 2W a~d·3W.respectively indicate video 

data for one field or frame related to writing, and lR, 

21l and· 3R·indicate video data for one field or frame 

related to .·reading and correspond to. the aforementioned 

video data· lW, 2W and 3W ... , respectively. 
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When the write address and the read address on 

the imaqe are used as they are, their high-order two-bit 

siqnals respectively chanqe like rooj -> ro1j -> flOj -> 

fooj -> ro1j - > ""' and only the pair of memory blocks 

12a and 12b, the pair of memory blocks 12c and 12d and 

the pair of memory blocks 12e and 12£ are used for 

writing and reading. Since the writing and reading are 

simultaneously performed with the pair of the same 

memory blocks in a range of Q, the two-port operations 

for wf.itinq and readi.ng cannot be realized. 

In the present invention, addresses for writing 

and readinq.on memory are adopted as shown in Fiq. 4B. 

"Fig. 4B shows address for writing and reading on memory. 

Each solid line in Fig. 48 indicates a change in write ... 
· address on the memory, ·and each broken line in Fig. 48 

indicates a chanqe in r19ad address on the memory. The 

writing address-corresponds to a:· write address signal . . 

· WAD.· arid··. the . read ·address ·corresponds to· ·a read address · 

. signal RAD in Fiq. 3. In this case, the hiqh-order two-

bit signal of the write address siqnal WAD changes as in 
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the case of fooj -> fOlj -> flOj in relation to the video 

data lW, and the video data lW is successively written 

into the pair of memory blocks 12a and 12b, the pair of 

memory blocks 12c and 12d and the pair of memory blocks 

12e and 12£. Further, the hi'qh-order two-bit siqnal of 

the read address siqnal RAD chanqes as in the case of 

fooj -:-> folJ -> flOj ->fooj -> fOlj -> flOj in relation to 

the video data lR, and the video data lR is sequentially 

read twice at a speed twice the speed at writing from 

the pair of memory blocks .. 12a and 12b, the pair of 

memory blocks 12c and.· 12d and the pair of memory blocks 

12e and 12£. 

Next, the high-order two-bit signal of the 

write address siqnal WAD changes as in the case of f 1 lj -

> fOOj -> fOlj in relation to the video data 2W following 
. . 

·the :video data lW, and the video data 2W is sequentially 

written into the pair of memory blocks 12q and 12h, the 
·. . ·. . 

·pair'-of ·memory.blocks 12a and 12b and the .pair of memory 

blocks·12c and 12d. Further, the hiqh-order two~bit 

signal of the read address siqnal RAD changes as in the 
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case of fllj -> fOOj -> fOlj -> fllj -> fooj -> fOlJ in 

relation to the video data 2R, and the video data 2R is 

continuously read twice from the pair of memory blocks 

12q 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 writinq. 

When the write and read operations are 

performed below in the same manner as described above 

and the normal video data is_ supplied from the data 

input side (serial-in side), video data for settinq the 

number of _screens twice to prevent screen's ·flicker is 

obtained on the data·output side (serial-out side).· 

In the first embodiment as has been described 

above, the write and read start addresses are 

successively shifted to thereby prevent the writing and 

readinq siniultaneously performed with the pair of the 

s·ame memory blocks, and the two-port operations for 

writinq·and reading are realized. Thus, the present 

embodiment does not use a larqe buffer memory and is 
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capable of restraining an increase in the area of a 

chip. 

Fiq. SA shows a semiconductor 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 especially, the memory device 

200 performs noise-reduction siqnal processing by 

accessing to a memory block free from write and read 

operations. 

As.the second embodiment the present 

semiconductor memory device 200 is one for implementing 

synchronous two-port operations· without having to use a 

buffer memory, and is also intended for execution of a 

noise-reduction signal process utilizing non-accessed 

inactive areas. 

·The memory device 200 has a memory unit 211 

:comprised~of ten memory.b:J.ocks (DRAM arrays) 212a 

through 12j which serve as separate memories, 

respectively. The memory blocks 212 through 212j are 
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constructed so as to have 128K DRAMs, X decoders for 

selecting addresses in-X directions of the DRAMs and Y 

decoders for selecting addresses in Y directions of the 

DRAMs, respectively. In this case, video data per field 

or frame will be equivalent to six data in each memory 

block. 

Further, the memory device 200 includes five 

selectors 213a throuqh 213e for selectinq the memory 

blocks 212a throuqh 212j·as write or read objects. In 

this case, the selectors 213a through 213e are 

.· constructed so as to select two memory blocks as pairs. 

The selector 213a selects the memory blocks 212a and 

212b in a pair, and so on. Thus, the selection of the 

two memory blocks in each pair by each of the selectors 

213a throuqh 213e is made tp allow a continuous serial 

operation accordinq to bank switchinq. 

The memory device 200 includes a write address 

counter 214 for qeneratinqa 20-bitwrite. address siqnal, 

a write address pointer 215 which counts up in response 

to a carry signal outputted from the write· address 

18 
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counter 214 and outputs a three-bit signal therefrom, 

a~d a.look up table 216 for converting the three-bit 

signal outputted from the pointer 215 and a hiqh-order 

two-bit signal (MSB (most siqnificant bit) and second 

bit from the MSB) of the write address signal qenerated 

from the write address counter 214 into a three-bit 

output. 

In this case, the high-order two-bit signal of 

the 20-bit write address signal generated from the 

counter 214 is replaced by the three-bit siqnal 

outputted from the look up table 216, so that a write 

address signal WAD for the memory unit 211 is produced 

· ··· : or formed. .. In this case, a pair of memory blocks to 

perform writing is selected based on the high-order 

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

of the write address signal WAI>. 

· The memory device 200 has a read address 
-. . . . 

· .. ·counter 217. for generat,'.i.nq .. a 20-bit read address signal, 

a read address pointer 218.which counts up according to 

a carry siqnal outputted from the read address counter 
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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 hiqh-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 217 into a three-bit output. 

In this case, the high-order two-bit signal of 

the read address siqnal generated from the counter 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 

memory blocks to perform reading is selected based on 

the high-order three bits (MSB, second.bit and third bit 

from the MSB) of the read address signal RAD. 

The memory device 200 also has an IIR read 

address counter 317 for qenerating a 20-bit read address 

signal, an IIR read address pointer 318 which counts up 
. . . 

according to a carry .. · siqrial outputted from the IIR read 

address counter 317 and·outputs a·three-bit signal 

therefrom, and an IIR look up table 319 for converting 
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the three-bit signal outputted 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 above and allow the· IIR 

(Infinite Impulse Response) filter circuit 300 to access 

the memory unit 211. 

The IIR filter circuit 300 successively obtains 

access to memory blocks 211 to obtain input video data 

and video data produced.by delayinq the input video data 

by one field or frame, thereby performing a noise-

reduction process. Further, the IIR filter circuit 

writes the noise-eliminated video data into each memory 

block in place of the aforementioned input video data. 

Pig. SB shows the look up tables 216, 219 and 

.. ~19 .;.· .. The left. most three columns show the input from the 

three-bit· input from,the pointers 215, 218 and 318. The 

· .: >: rrlddle two> columns .s~q:w .the two-bit input from the 

·· ·· ·,. ::· ,~ounters 21~, 217 and· 317 .. The right. three columns show 
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the three-bit output from the look up tables 216, 219 

and 319. 

Fiq. 6 shows a confiquration of a conventional 

known IIR-type noise-reduction circuit 300. The noise­

reduction circuit 300 comprises a coefficient multiplier 

320 for multiplyinq input video data Vin by a 

coefficient k, a coefficient multiplier 330 for 

multiplyinq 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 coefficient 

multiplier 350 for addinq and averaqinq output video 

data of the coefficient multipliers 320 and 330 to 

thereby obtain output video data Vout in which noise is 

eliminated, and a subtractor 360 and a coefficient 

output circuit 370 formakinq subtractinq between the 

_i:n.put- video data.Vin and the video data Vdo outputted 

from the memory block 211-arid obtaininq a coefficient k 

-_ (O < k- < 1) -correspondincj -to motion accordinq to a 

's-iqilal' indicative of its subtraction. -The output video 
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data is output as noise-eliminated video data to store 

in the memory unit 211. 

Referrinq back to Fiq. SA, the IIR filter 

·circuit 300 performs noise-reduction processinq to 

obtain noise-eliminated output video data Vout. In this 

case, the IIR filter circuit 300 does not need to have a 

memory. Namely, the IIR filter circuit 300 obtains 

access to the memory blocks constitutinq the memory unit 

211 to thereby obtain input video data Vin and output 

video data Vdo located ahead by one -field_. Incidentally, 

the processing of· noise reduction by the IIR filter 

circuit 300 is performed before the readinq of video 

data- in which noise has not been eliminated. 

The operation of the memory device 200 will 

next·be- explained with refe~ence to Fiqs. 7A and 7B. 

Fiq. ·· 7A shows address on image. Each solid line in Fiq. 

7A indicates a chanqein write address on the imaqe and 

each broken line in Fiq. 7A indicates a change in read 

··address ofr the imaqe. The write address corresponds to a 

write address siqnal qenerated 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, lW, 2W and 3W, - respectively indicate video data 

for one fi~ld or frame related to writing, and lR, 2R 

and JR, ... indicate video data for one field or frame 

related to reading and correspond to the aforementioned 

video data lW ( lC), 2W (2C) and 3W (JC) ... , respectively. 

Also IC, 2C and 3C'indicate video data for one field or 

frame related to reading and corresponding to the 

aforementioned video data lW, 2W and 3W, respectively. 

In this case, a high-order three-bit signal of 

the write address signal WAD changes as in the case of 

fOOOj -> fOOlj -> foioj ->· _, in relation to the video 

.. data lW, and the video data lW is successively written 

·into the pair of memary blocks 212a·and 212b, the pair 

of. memory blocks 212c·and 212d-and so on without noise-

· reduction processing, because the previous video data 

does not exist ·in memory units 211. Further, the high-
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order. three-bit siqnal of the read address siqnal RAD 

changes as in the case of fOOOj -> fOOlj -> fOlOj in 

relation to the video data lC, and the video data lC is 

sequentially read to provide 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 212£. 

And then, at IIR filter circuit 300. Noise 

reduction processing is performed to the input video 

data 2W following the video data lW by usinq video data 

le from memory unit 211. and noise-eliminated video data 

2W is output-from the IIR filter circuit 300. In this 

case, the video data written into the memory unit 211 

are replaced by video data(output video data Vout) which 

has been noise-eliminated by the IIR filter circuit 300. 

At the same time, the high-order three-bit signal of the 

write·· address signal WAD changes as in the case of fOllj 

-> flOOj--> foooj in relation to the noise-eliminated 

·· video data 2W followinq the video . data lW. The noise­

eliminated video data 2W is ·sequentially written into 
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the pair of memory blocks 212q and 212h, the pair of 

memory blocks 212i and 212j 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 foooj -

> fOOlj -> fOlOj in relation to the video data lR, and 

the video dat·a lR is continuously read from the pair of 

memory blocks 212a 212b, the pair of memory blocks 212c 

and 212d and the pair of memory blocks 212e and 212£ to 

output· ·from the memory device 200 .. 

Next, the high-order three-bit siqnal of the 

read address signal IIR changes as in the case of fOllj -

> flOO J. :..> f 000 j in relation to the nois.e-eliminated 

video data 2C and the noise-eliminated video data 2C is 

sequentially read to provide to the IIR filter circuit 

300 from the pair of memory blocks 212q and 212h, the 

pair of memory blocks 212I and 212j· and 212a and 212b. 

Then, at IIR filter circuit 300, noise 

reduction processing is performed to input video data 3W 

following the video data by usinq video data 2C from the 

26 



W099/41751 PCT/JP99/00662 

memory unit 211 and noise-eliminated video data 3W is 

output from the IIR filter circuit 300. In this case, 

the video data written into the memory unit 211 is 

replaced by video data (output video data Vout) which 

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

same time, the hiqh-order three-bit signal of the write 

address siqnal WAD changes as in the case of [Ollj -

flOOj -> fOOOj in relation to the.noise-eliminated video 

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

continuously read from .. the pair of memocy blocks 212q 

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 

performed in the same manner as described above and th~ 

normal video data is supplied from the data input side 

(serial-in side), the noise-eliminated video data is 

obtained on the data output side (serial out side). The 

video data obtained on the data output side results in 

one subjected to the noise-reduction processing. 
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In the second embodiment as has been described 

above, the write and read start addresses are 

successively shifted so that the writinq and readinq are 

not simultaneously performed with the pair of the same 

memory blocks, and the two-port operations for writinq 

and readinq are realized. Thus, the present embodiment 

does not use a larqe buff er memory and is capable of 

restraining an increase in the area of a chip in a 

manner similar to the first embodiment. Further, the 

IIR fllter 300 obtains access to the memory blocks non-

subjected to the write and read operations to thereby 

perform the noise-reduction signal processing. Thus, 

non-accessed inactive memory areas can be utilized 

effectively. 

· Although the IIR filter circuit 300 for 

performinq the noise-reduction process is provided in 

the aforementioned second embodiment, an IIR may be 

·provided which obtains access to memory blocks non-
.. 
subjected to write and read operations to obtain 

predetermined video data, thereby performing other 
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processes. For example, a resolution creating process 

(see Japanese Patent Application Hei 6-205934) for 

converting NTSC video data to high-definition television 

video data, a progressive converting process for 

converting interlaced video data to non-interlaced video 

data, a motion vector detecting process for MPEG (Moving 

Picture Experts Group), etc •. can be applied as other 

processes. 

According to the present invention, a memory 

unit c~mprises N memory.blocks that respectively 

function as separate memories. When data with M (M < N) 

data as units in the memo~y blocks are sequentially 

written into the memory un.i t and continuously read 

therefrom, write and read start addresses are shifted 
•· 

every units described above with the memory blocks as 

units .so that writing and reading are not simultaneously 

performed with the same memory block.· Thus, two-port 
. - . 

>.·:operations for writing and reading can be implemented 

.. · . ·w:hile 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 readinq can be 

implemented without buffer memories. Thus, it is 

possible to realize in small size of chip. 

Further, accordinq to the present invention, a 

memory unit comprises a plurality of memory blocks which 

respectively serve as separate memories, and an 

arithmetic circuit for obtaininq access to the memory 

blocks free from write and read operations to thereby 

perform siqnal processing is provided. Thus, a profit 

is brought about in that non-accessed interactive areas 

can be effectively utilized. 

Bavinq now fully described the invention, it will 

be· apparent to one of ordinary skill in the art that 

. many chanqes and modifications can be made thereto 

without departing from the spirit and scope of the 

invention as set forth herein. 

. . _::;... ~~ 
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Claims 

1. A memory device for storing a sequential imaqe 

data in succession and outputting ~he stored image data, 

comprising: 

a memory unit comprising N memory blocks, each 

memory blocks beinq capable of individual serving; 

a write address qenerator for qeneratinq a write 

address signal to write read into the memory unit; 

a read address generator for generating a read 

, address signal to read .-~rom the memory unit; and 

a controller for controllinq the 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 the writinq and 

··reading operation are not simultaneously performed to 

same memory block, each imaqe 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 one 

.. frame. 
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J. A memory device according to claim 2, wherein the 

imaqe data for one field or one frame, which is written 

into the memory unit is continuously read out twice at a 

speed twice the speed at writinq. 

4. A memory device accordinq to claim J, wherein the 

image data for one field or one frame, which is written 

into the memory unit is continuously read out twice at a 

speed twice the speed at writinq to perform a flicker-

free siqnal processing • 

.. 
5. A·· memory device according to claim 2, further 

comprising: 

arithmetic circuit for performing a certain siqnal 

process by obtaining access to the memory block in said 

memory unit, which is free from said write and read 

operation • 

. _ . f? .' A ·memory device according to claim 5, wherein said 

· a.rithmetic circuit performs noise reduction processing. 

· 'j-~ A:· memory device according to claim 6, wherein said 

arithmetic circuit receives a current imaqe data from a 

input terminal and a previous image data from said 
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memory block which is free from said write and read 

operation, perform said noise reduction processinq to 

said current imaqe data by usinq said previous image 

data to produce a noise reduced current image data. 

8. A m~ory device according to claim 1, wherein said 

controller replaces a predeterinined number of bits from 

a most significant bit of the read address signal with a 

predetermined number of revised bits for selecting a 

memory block to read out the imaqe data and replaces a 

predetermined number of bit·s from a most significant bit 

of the write address signal with a predetermined number 

of revised bits for selecting a memory block to write 

the image data. 

9. A method for storing a sequential image data in a . 
•· 

·memory device in succession and outputting the stored 

.image data from the memory device, comprising the steps 

. of: 

generating a:write address signal to write read 

into.a memory unit, said memory unit comprising N memory 

Hllllll lllllllllll 11111111111 . 
*Cl MS*; 
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blocks, each memory blocks being· capable of individual 

serving; 

qeneratinq a read address s·iqnal to read from the 

memory unit; and 

controlling the write address signal and the read 

address signal so that ea~h start address for writing 

and reading for each image data is shifted as unit of 

the memory block and the writing and reading operation 

are not simultaneously performed to s~e memory block, 

each ·±inaqe data havinq·a.size beinq equivalent to one of 

M hiocks (M<N). 

10. A method according to claim 9, ·wherein each image 

data represents an image data for· one field or one frame. 

11. A method according to claim 10, wherein the image 
•· 

data for one field or one frame, which is written into 

. the memory unit is continuously read out twice at a 

·.speed twice the speed at writing. 

12. A method according· to claim 11, wherein ~he image 

data for on~ .. fJ::eld or .one frame,' which is written into 

the memory unit is continuously read out twice at a 
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speed twice the speed at writing to perform a flic~er-

free siqnal processing. 

13. A method according to claim 10, further comprising 

the step of: 

performing a certain. signal process by obtaining 

access to the memory block in said memory unit, which is 

free from said write and read operation. 

14. A method according to claim 13, wherein said 

performing step performs noise reduction processing. 

15. A method according to. claim 14, wherein said 

performing step performs said noise reduction processing 

to a current image data from a input terminal by using 

previous image data from said memory block which is free 

from said write and read operation to produce a noise 

reduced current image data. 

16. A method according to claim 9 ; wherein sa~d 

controlling step replaces a predetermined number of bits 

··.from a most significant bit of the ·read address signal 

.. with a predetermined number of revised bits for 

selecting 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 siqnal with a 

predetermined number of revised bits for selectinq a 

memory block to write the imaqe data • 

. ~ . . . 
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