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MEMORY STRUCTURE 

[0001] The present invention relates to a memory structure 
of the type Which is stated in the preamble of Claim 1. 

BACKGROUND TO THE INVENTION 

[0002] The development of memories has occurred simul 
taneously With the development of computer processors. 
This means that the development of processors has guided 
the development of memory. Therefore it has been tradi 
tional that information in a memory is arbitrarily divided 
into bit groups (called bytes from noW on), With a ?xed 
number of bits, most often being addressed independently of 
earlier selected information. This leads to the address 
decoder having to be able to reach an arbitrary position in 
the memory Within a certain access time in order to read or 
to Write information there. The data transfer speed is 
inversely proportional to the access time. The access time is 
naturally dependent on Which sort of manufacturing tech 
nology is used for the memory. VLSI-technology (VLSI= 
Very Large Scale Integration) is used and efforts are made to 
minimiZe the siZe and complexity of the circuits. For a given 
technology the siZe of the memory is alWays limited by the 
propagation speed of the signals. At the same time there is 
also the relationship that for traditional architecture 
increased memory area implies increased access time 
because the complexity of the address decoder increases 
When the memory increases. The demand for data process 
ing speed is constantly increasing. Since the complexity of 
the address decoder increases and the propagation speed is 
constant, then the total storage space, that is to say the 
addressable surface Where information can be stored, alWays 
decreases With increased computer speed. 

[0003] In many ?elds of use Which have become of 
immediate importance in the last years, such as telecommu 
nications, radar, bulk memories for computers etc., infor 
mation is not handled in the form of bytes but as sequences 
of bytes Which are called vectors. In modern digital tele 
phone systems and in data communication systems packets 
of information, ATM, are used. In radar the information is in 
the form of pulses. After digitaliZation the pulse can be 
considered as being a large vector, de?ned by the start point 
and length. 

[0004] In many applications large blocks of connected 
bytes are handled in the same Way, for example a block of 
text in a Word processor. Another example is sWap memory 
in computers. These have in common that a large amount of 
information (vector) is handled as a Whole. Addressing at the 
byte level is not used. 

OBJECT OF THE INVENTION 

[0005] An object of the invention is to produce a memory 
structure Which is adapted for storing vectors. 

[0006] Another object of the invention is to produce a 
memory structure Which gives fast and continuous access to 
storage places for the reading and/or Writing of vectors. 

[0007] A further object of the invention is to produce a 
structure Where the Writing of a vector can take place at the 
same time as, and independently of, the reading of a vector 
is taking place. 

[0008] Yet a further object of the invention is to produce 
a memory structure Where the Writing of a vector can take 
place almost simultaneously With the reading of it. 
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[0009] Yet another object of the invention is to produce a 
memory structure Where the time for outputting Written data 
can be controlled right doWn to the clock period. 

[0010] Yet another object of the invention is to produce a 
memory structure Which can be used as a complement to the 
current type of memory structure for a computer. 

[0011] A further object of the invention is to produce a 
memory structure Which permits the treatment of a stored 
vector parallelly by a plurality of storage positions for 
vectors in order to either reposition the processed vector or 
to get out a processing result. 

BRIEF SUMMARY OF THE INVENTION 

[0012] The above objects are achieved With a memory 
structure Which has the characteristics stated in Claim 1. 
Further features and further developments of the invention 
are stated in the other claims. 

[0013] According to the invention, after con?guration 
each of the storage positions in the memory has a length 
adapted for the length of the large vectors and are arranged 
parallelly, extending from an information input and deeper 
into the memory so that each vector is arranged to be stored 
undivided in consecutive order With the beginning of the 
vector by the input of the memory, Whereby addressing is 
arranged to take place to the input of the memory. There are 
means acting as shift registers for the inputting of informa 
tion in undivided order to the storage positions in the 
memory. 

[0014] The memory is preferably divided transversely into 
memory blocks, so that all storage positions each have a part 
in each memory block. The storage positions in the memory 
can be lengthenable through joining together of one or more 
memory blocks. Each memory block can comprise: 

[0015] 
[0016] an input buffer With serial inputting of data 

analoguosly With a shift register; 

[0017] 
[0018] a number of data memory ?elds in Which 

information from the input buffer can be sequentially 
inputted. 

as means acting like shift register; 

as storage positions: 

[0019] In this connection a control logic is arranged in 
each memory block, Which control logic controls the input 
of information in memory ?elds via the input buffer Whereby 
the memory blocks are cascade coupled With each other 
through the input buffers in them being cascade coupled With 
each other, so that information is serially stepWise feedable 
through a number of the buffers in the different memory 
blocks after one another, and the control logic in each 
memory block is arranged to inform the control logic in the 
next memory block When the memory ?elds in its oWn 
memory block are ?lled With information or all information 
in them is read out, so that the control logic in the next 
memory block can take over the job of Writing the infor 
mation to this memory block. There can be means acting like 
shift registers for the outputting of information in undivided 
order from the storage positions in the memory. Moreover 
there can be means for data processing of data parallely 
stored in the different memory blocks. 
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ADVANTAGES WITH THE INVENTION 

[0020] The memory structure according to the invention 
permits the setting up of a large and expandable storage 
space for information, continuous data transfer and at the 
same time extremely high transfer speeds. Expansion of the 
storage space for a vector, and thereby the siZe of the 
memory, can be performed Without affecting the data trans 
fer speed as the interface With the memory seen from outside 
is unchanged. 

[0021] With the memory structure according to the inven 
tion a continuous data transfer can be performed at approxi 
mately 0.5-1 Gbytes/sec compared With todays 30-100 
Mbytes/sec. This implies a factor of ten times faster With the 
use of corresponding basic technology. The memory struc 
tures in themselves are not dependent on the technology 
used but can be used for arbitrary storage technologies 
(RAM, magnetic memory, optical memory etc.). 

SHORT DESCRIPTION OF THE DRAWINGS 

[0022] The invention is described in more detail beloW 
With reference to the appended draWings, Where 

[0023] FIG. 1 shoWs in general the principle for a memory 
structure according to the invention, 

[0024] FIG. 2 shoWs a ?rst embodiment of the memory 
structure according to the invention, 

[0025] FIG. 3 shoWs the internal structure of a memory 
block in more detail than in FIG. 2, 

[0026] FIG. 4 shoWs a How diagram for the overall control 
logic for the memory, 

[0027] FIG. 5 shoWs a How diagram for the control logic 
in a memory block, 

[0028] FIG. 6 shoWs a second embodiment of the memory 
structure according to the invention, and 

[0029] FIG. 7 shoWs a third embodiment of the memory 
structure according to the invention. 

DESCRIPTION OF THE EMBODIMENTS 

De?nitions 

[0030] Stored information Refers to a number of vectors 
Which each, seen from outside, are treated continuously 
and in undivided form. 

[0031] Vector Refers to the Whole continuous amount of 
information Which is to be processed in one piece. A 
vector is de?ned from outside With the help of a starting 
point, or identity, and length. 

[0032] Byte group Part of a vector adapted to siZe of a 
memory ?eld. A vector can be described as a sum of 

byte groups. 

[0033] Memory structure Refers to the Whole of the 
system according to FIG. 2. The memory structure 
consists of one or more memory blocks, the converter 
units 5, 6 and control logic 4. 

[0034] Memory block Refers to a unit With a Well 
de?ned function Which only communicates With the 
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nearest neighbors, see FIG. 2. The memory structure is 
alWays expanded With a Whole number of neW memory 
blocks. 

[0035] Storage position Refers to the part of the 
memory structure’s total memory area Which after 
con?guration is adapted to the length of the current 
vector. The storage positions are distributed from 
memory block #1 and inWardly, see FIG. 1. 

[0036] Memory plane The part of a memory block 
Which after con?guring is being allotted to a certain 
vector (the identity). 

[0037] Memory ?eld The part of a memory plane Which 
is processed in one piece. The siZe corresponds to that 
of the input/output-buffers. 

DESCRIPTION OF THE DRAWINGS 

[0038] FIG. 1 shoWs a number of memory blocks #1, 
#2, . . . #M, Which are cascade coupled With each other. Each 

memory block has an information part 11, 2I, . . . MI, and 

input buffer 1IB respectively 2IB . . . respectively MIB, an 
output buffer 1UB respectively 2UB . . . respectively MUB 

and a control logic 1S respectively 2S . . . respectively MS. 

Each memory block can be on a separate chip and a 
selectively number of chips can be coupled together With 
each other in order to form an selectively large memory. It 
is also possible and appropriate to have several memory 
blocks on one chip Whereby several multiblock chips can be 
coupled together in cascade. Each of the storage positions in 
the memory has a length adapted to the length of large 
vectors. The blocks are arranged in parallel extending from 
an in/output for information and deeper into the memory so 
that each vector is arranged to be stored undivided in 
consecutive order via the input buffers With the beginning of 
the vector at the input/output of the memory and similarly to 
be outputted in consecutive order via the output buffers 
When the need for this occurs (see the embodiment in FIG. 
7). Addressing is made to the in/output of the memory. 

[0039] In the embodiment shoWn in FIG. 2 the memory 
structure comprises a number of cascade coupled units or 
memory blocks #1-#M, control logic 4 and Where appropri 
ate converter units 5, 6. The memory blocks shoWn here 
have each a constituant block With several memory planes 
#11-#1N respectively “M1-#MN lying behind one another 
Which each comprise a number of memory ?elds F1-FP. It 
should be noted that from noW on in the description a special 
memory ?eld in the memory has a reference Which identi?es 
Which memory block and Which memory plane it belongs to, 
for example #m, Qi, Fj for a memory ?eld Fj in the memory 
plane Qi in the memory block #m. This reference system has 
been applied throughout. 

[0040] It is, hoWever, obvious that the memory blocks in 
practice can have a surface structure With the planes 
arranged spread-out at different positions on the surface or 
arranged as memory ?elds one after another, so that for 
example in the case of a chip With several blocks the 
memory ?elds in memory blocks #2/memory plane #Q1 are 
arranged as a direct continuation of the memory ?elds in the 
memory block #1/memory plane #Q1 etc. 

[0041] As can be seen from FIG. 3 the memory structure 
has several addressable storage positions or memory planes 
Q1 . . . Qi . . . ON (i=1 . . . N). Each memory block #m has 
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a number of memory ?elds F1 to FF allocated to each 
addressable memory plane Qi. 

[0042] Each memory block #m is physically organised in 
Wrn roWs (corresponding to N><P in FIG. 3) and a><b col 
umns. Each roW forms a memory ?eld and contains a 

number of byte groups or Words (a) each With a suitable 
number of bits The memory block #m is therefore 
Wm><a><b bits large. The memory structure has a total siZe of 
(W1+W2+ . . . +WM)><a><b bits. It is also possible to conceive 
the special case Where a, b and W vary betWeen memory 
blocks but this is not taken up here. 

[0043] A vector Vi With the length Li Words is stored as 
Li/a partial vectors in memory ?elds M1, F1, . . . , M1, FP; 

M2F1,...,M2FP;...,MNF1,...,MNFP.After 
con?guration it is valid that Li=a><(Oi1+Oi2+ . . . +OiM) 
Words, Where Oirn is the contents of Mi Fm (i=1-N, m=1-P). 
The siZe of vector Vi is consequently a><b ><(Oi1+Oi2+ . . . + 
OiM) bits. For each memory block it is also valid that the 
number of roWs alWays corresponds to the sum of the 
number of memory ?elds, Wm=O1m+O2m+ . . . +ONm. 

[0044] Vectors of varying lengths can be stored at the 
same time in the memory structure. 

[0045] The memory structure can be con?gured in various 
Ways. Seen from outside the vectors are addressed only from 
the starting point (the identity) #1 Mi F1 Where i is any 
number betWeen 1 and N, and F1 is the ?rst memory ?eld 
in the memory block #1 in the memory plane Mi. The length 
of the vectors Li is de?ned by the con?guration. The con 
?guration can be static or dynamic. 

[0046] In static con?guration all the Oirn are predeter 
mined. The control logic 4 has knowledge of the number N 
of storage positions Mi as Well as the length of the respective 
storage positions L. The control logic 1S-MS in the memory 
blocks has knoWledge of starting point #1 Qi F1 and the 
length Oirn for the respective memory block. The end point 
#m Qi Fj is de?ned indirectly by the starting point and 
length. 

[0047] In dynamic con?guration the length of the current 
memory plane or storage position Mi is changed during 
Writing. The information vector is assumed from outside to 
be folloWed by information on the length as Well as other 
global information. This information can alternatively be 
found in the ?rst byte group as a head of the vector Vi. The 
control logic can then read, use and change this information 
in accordance to hoW it eXtends further into the memory 
structure. After the head the information folloWs sequen 
tially. 

[0048] With static con?guration it is assumed that the 
information vector Which is read from or Written into a 
storage position Qi has a length Which corresponds to the 
con?guration. With static con?guration the head can be left 
out. 

[0049] Every memory block #i has an input buffer iIB With 
a buffer store comprising a number of storage bits for each 
storage memory ?eld in the memory plane for incoming 
information and an output buffer iUB With the same buffer 
storage siZe as the input buffer for outputting information. 
There is furthermore a control logic iS in order to control the 
Writing and reading of information in the memory plane and 
thereby in Which of the memory ?eld or ?elds therein. 
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[0050] The computer unit Which via interface 5, 6 (see 
FIG. 2) is connected to the memory structure according to 
the invention loads incoming information through the infor 
mation inport and takes out outputted information from the 
information outport in the form of vectors, for eXample data 
packets. Each vector can be equipped With a head containing 
identity, length etc. Alternatively the necessary information 
can be given to the interface by any other Way Which is 
obvious for the man skilled in the art. A control logic 4 is 
coupled to the interface in order to control the memory in 
accordance With What has been read from it. The control 
logic 4 can furthermore be equipped With an internal 
memory (not shoWn) for storing data concerning the stored 
vectors and Where these are stored in the memory and Where 
neW vectors can be stored. Thus the addressing to memory 
takes place under the in?uence of control logic 4. This can 
be seen from FIG. 4A. 

[0051] FIGS. 4A-4C shoW a How diagram of an embodi 
ment of the Way of the control logic Works, partly during 
activation (FIG. 4A), partly during Writing into the memory 
(FIG. 4B) and partly during reading from the memory (FIG. 
4C). The How diagrams are so clear that a close description 
of the different stages does not need to be made. 

[0052] As Will be described in more detail beloW the 
inputted information to the memory is suitably of parallel 
type, that is to say in the form of parallel bytes of suitable 
length, for eXample 8, 16, 32 bits. If pure serial information 
is inputted then a conversion from the bit form to parallel 
byte form takes place in the converter unit 5. Similarly a 
conversion from parallel bytes to bits should be performed 
in the converter unit 6 if this is necessary. It should be 
noticed that there is nothing Which prevents that the input 
information in the information inport being in serial bit form 
and the information in the information outport being in 
parallel byte form or vice versa in Which case only one 
converter unit 5 or 6 is necessary. 

[0053] During dynamic con?guration (see FIG. 4B) the 
head of each information vector Which is to be Written in is 
read. The information in this is used partly to determine hoW 
much memory space the vector Will take up and partly in 
order to activate the control logic 15 in the ?rst memory 
block #1 and to give it information on hoW many of the 
folloWing control logics iS in the other memory blocks #i 
Will need to be activated. 

[0054] In practice every stored vector Will have its begin 
ning in memory ?eld F1 in one of the planes Qi in memory 
block #1 and to eXtend from there deeper in to the memory. 
One can consider the storage of a vector being performed as 
a single continuous string. The vectors Will in this Way be 
parallelly arranged and addressing to them Will take place to 
the beginning of the different planes in the memory block 
#1. Many of the memory ?elds Fl-FP Will actually be used 
in each memory block for storage so that the storage can be 
considered as being folded but in practice in fact the Whole 
vector Will lie arranged in an unbroken sequence from 
beginning to end from memory block to memory block. 

[0055] Every control logic in the memory blocks has 
inside it a memory With information on Which memory 
planes and Which memory ?elds in them are empty or are 
already ?lled. When vectors Which have to be stored arrive, 
a search is ?rst made either in control logic 4 or in control 
logic 15 to ?nd an available storage plane. 
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[0056] As is evident from FIG. 5 Which shows an embodi 
ment of the How diagram for each control logic 1S-MS in the 
memory blocks, the Writing begins When the information, 
the vector, passes the interface (see FIG. 2). The con?gu 
ration does not have to be completed for all the memory 
blocks because this is performed successively in accordance 
With the propagation of the information doWn in the 
memory. Assume that plane Qi Where i is a number betWeen 
1 and N, is shoWn to be empty. It should be observed that a 
vector is alWays stored in the same plane, for eXample QX, 
Where X is a number betWeen 1 and N, in all the different 
blocks that is to say in plane #1 QX; #2 QX; #2 QX and so 
on. The incoming vector begins to be fed into the input 
buffer 1IB. As soon as it is ?lled With a byte group a transfer 
of this to the ?rst storage memory ?eld F1 in plane #1 QX 
takes place. The input buffer is ?lled in a manner analogous 
With a shift register but output to the memory ?elds can take 
place either serially or parallelly, and preferably parallelly so 
that the Whole of the memory content of the input buffer is 
emptied. 
[0057] In analogy With a shift register a direct re?lling 
takes place Whereafter the Whole contents of the memory is 
emptied to the neXt memory ?eld F2 in plane #1 QX and so 
on until the last memory ?eld FP in the plane #1 QX is ?lled. 
The control logiX 15 has in this connection an input-?eld 
pointer (not shoWn) Which gives the memory ?eld Which is 
current for Writing. 

[0058] Subsequently the input buffer 11B is controlled to 
begin ?lling input buffer 2IB, in analogy With a shift register, 
serially, that is to say parallel byte after parallel byte until 
this is ?lled. The Whole of the serial length of the shift 
resister used as the buffer Will be called from noW on a serial 
byte, because it represents the number of clock signals, 
Which is necessary in order to ?ll the buffer that is to say it 
represents the serial length of a parallel byte group. 
[0059] When the input buffer is ?lled, it ?lls in the ?rst 
memory ?eld F1 in plane #2 QX and the different folloWing 
memory ?elds there are then ?lled in in the same Way as the 
memory ?eld in memory plane #1 QX, i.e. controlled by the 
input-?eld pointer from the control logic. When the memory 
plane #1 QX is ?lled, information in the input buffer 21B of 
memory block #2 continues to be transferred over to the 
input buffer of the neXt memory block and subsequently 
from this to the memory ?elds in the neXt memory plane #3 
QX in this memory block and so on. It should be noted that 
it is possible to have many input and output buffers, for 
eXample in order to serve several memory planes simulta 
neously, even if this is not shoWn in any of the ?gures. The 
control unit can also be duplicated. 

[0060] It should be noted that information can be inputted 
to the input buffers in the form of sequential parallel bytes, 
Whereby each buffer in fact comprises as many parallel shift 
registers as there are bits in each byte. The eXpression 
parallel byte group is used for the number of bytes Which ?ll 
an input/output buffer. When an input buffer is emptied to a 
memory ?eld in a plane there is therefore a very large 
quantity of data Which is transferred. Each memory ?eld 
therefore comprises an extremely large number of parallel 
byte groups. 
[0061] Data can be read and outputted from a memory 
?eld immediately after it has been Written in. 

[0062] As is evident from the How diagram in FIG. 5 
during reading the content of one memory ?eld at a time is 
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transferred parallelly With the Whole parallel byte group in 
the ?rst ?eld in the plane in question 1i to the output buffer 
1UB and outputted serially, i.e. parallel byte after parallel 
byte. 

[0063] When the transfer to the output buffer of the neXt 
to last memory ?eld in plane #1 Qi has taken place the 
control logic 1S activates control logic 2s to transfer the 
contents in the ?rst memory ?eld #2 Qi to the output buffer 
2UB. Directly after the last memory ?eld FP has been 
transferred over to the output buffer 1UB and this has 
outputted its content of parallel bytes serially, an output 
buffer 2UB outputs its contents parallel byte after parallel 
byte serially to the output buffer 1UB so that this folloWs 
directly after the earlier contents of buffer 1UB. 

[0064] In this manner there is no break in the outputted 
information. The information in the memory ?elds in plane 
#2. Qi is outputted step by step to the output buffer 2UB, 
controlled by an output ?eld pointer (not shoWn) from the 
control logic 2S and outputted from it serially via buffer 
1UB. When the neXt to last memory ?eld FP in plane 2i is 
transferred to the output buffer 2UB, the control logic is 
activated for the neXt memory block in order that the 
memory ?eld information shall be transferred to the output 
buffer of the memory block etc. 

[0065] In the above described embodiment each output 
buffer in the different blocks serially outputs its contents, a 
parallel byte group, parallel byte after parallel byte to the 
neXt output buffer. This means that the controlling takes 
place parallel byte after parallel byte in both the input and 
output. Each parallel byte group can contain a relatively 
large number of parallel bytes in this case Which means that 
the start of the output of a vector With data can take place 
With the relatively long time interval of a number of clock 
periods Which is given by the length of the parallel byte 
group. 

[0066] There are, hoWever, applications When the control 
ling of the data output should be doWn at the clock period for 
the system in Which the memory according to the invention 
forms a part. The head logic of the memory has information 
about in Which parallel byte group the output shall take place 
and also the phase displacement Which is needed Within the 
time length of the parallel byte group for the outputting to 
take place at the eXact desired time. 

[0067] An embodiment of the memory With a control logic 
to achieve this is shoWn in FIG. 6. It is possible to have 
outputting of the same memory contents to different parts of 
the system at independently controllable time points and in 
that case it is possible to have many output buffers coupled 
to the memory planes. HoWever, in the ?gures only one 
output buffer OUTBUFF is shoWn. Each output buffer 
comprises an intermediate buffer MBUFF in Which during 
controlling the contents are transferable to shift register sk. 
The Way of functioning for each output buffer is course 
similar Whereby the description concerning OUTBUFF is 
valid for all of them. 

[0068] When the local control arrangement in a memory 
block receives an indication that the memory contents in a 
memory plane are to be outputted via an output buffer 
OUTBUFF, the ?rst memory ?eld in this memory plane is 
loaded doWn in intermediate buffer MBUFF by means of a 
control signal C-1 for it. At the appropriate clock signal for 
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the actual outputting the contents of the intermediate buffer 
is transferred by means of a control signal C-2 to the shift 
register sk for the timed outputting directly With controlling 
on the clock input CLK of the shift register. The contents in 
the neXt memory ?eld is transferred to the intermediate 
buffer OUTBUFF either directly after the transfer from the 
intermediate buffer to the shift register or, preferably, at the 
beginning of the neXt Whole parallel byte group period. 
There is, hoWever, nothing Which prevents the transfer to the 
intermediate buffer taking place any time during the interval 
before the transfer to the shift register sk, for eXample during 
the clock period directly before the transfer from the inter 
mediate memory to the shift register. 

[0069] Once the Whole memory block is empty, just like 
described above, information continues to be inputted into 
the output buffer for further transfer to the output. This data, 
because of the same controlling for the neXt folloWing block, 
Will come directly as a correctly timed continued serial byte 
group inputting in continuous order in the shift register sk on 
its serial input coupled to the shift register for the folloWing 
output buffer in order to be outputted through the shift 
register to the output or the memory. 

[0070] An eXample of a control means for the ?rst output 
buffer OUTBUFF for the memory block for outputting the 
respective transfers from the respective memory ?elds in the 
memory plane to the intermediate buffer MBUFF and then 
from the memory buffer to the shift register sk is shoWn at 
the bottom of FIG. 6. When controlling concerning that data 
is to be outputted in the memory planes starting at a special 
point of time enters logic 10, this points ?rst With an output 
?eld pointer to the ?rst memory ?eld in the memory planes 
after having passed through a small gate circuit 11, Which 
alloWs through signals from the logic in the presence of a 
control signal CKL/b, Where b is the number of parallel byte 
steps in the shift register SK counted by a counter 12. The 
output ?eld pointer moves to the neXt memory ?eld at the 
neXt control signal CLK/b and to the neXt With the neXt 
control signal etc. This is illustrated by the oval 13. Fur 
thermore the phase displacement With respect to the phase 
for the output ?eld pointer is illustrated in the upper part of 
the ?gure for the different positions P1-Pa, Where a is the 
position length of a memory ?eld, in the different ?elds Pi 
and F(i+1) Whereby C-1 in this embodiment comes at the 
beginning of the output ?eld pointer and C-2 is controllably 
displaced to the desired position, for eXample P2. 

[0071] The output from the counter 12 together With an 
output from the logic 11 are inputted to a second logic 14 
concerning the change of ?elds. The logic 14 then emits, 
according to the shoWn embodiment, the signal C-1 on its 
output Which in the case shoWn controls the data transfer 
from the selected memory ?eld to the intermediate buffer 
MBUFF via a small gate circuit 15 Which emits the signal at 
the neXt clock signal CLK. The signal C-1 is also fed to the 
input of a delay unit 16 Which on one control input has a 
signal 17 from logic 10 Which signal, preferably in digital 
form, states the current delay for data in the intermediate 
buffer before transferal to the shift register SK1. This 
continues until the output ?eld pointer has come to the last 
?eld in the memory plane Which is to be outputted. The 
signal from logic 14 from logic 10 then no longer occurs. 
Instead at the neXt to last output ?eld pointer position logic 
10 provides an output to the neXt block to activate the 
control logic there. 
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[0072] Although this is not shoWn many controllable 
delays separate from logic 10 can be arranged either in order 
to if necessary give the signal C-1 With the desired delay 
and/or in order to give different delays to different output 
buffers or the like. 

[0073] In all of the above described embodiments of the 
memory the input and output data has been inputted respec 
tively outputted on the same side of the memory block. FIG. 
7 shoWs an embodiment Where Whole stored vectors can 
either be outputted according to the above described 
embodiment and also or alternatively it is possible to per 
form signal processing on data stored in different memory 
blocks simultaneously, i.e. parallelly. 

[0074] The signal processing can for eXample concern the 
replacement of special symbols throughout a stored teXt 
string in order to later output the Whole of the stored vector 
through the output buffers shoWn in dashed lines. In such a 
case the data is transferred after processing back to the 
memory ?eld in the memory plane from Which it Was taken. 
Alternatively or as a complement a more sophisticated 
signal processing can be performed. An advantage With this 
embodiment is that the signal processing of a large amount 
of stored data can be performed quickly. 

[0075] It can also be possible to perform some sort of 
treatment of the stored data in order to investigate a special 
characteristic or to get out a result. In such a case one is 

perhaps not at all interested in being able to output an 
inputted vector and then the output buffers shoWn in dashed 
lines are not needed. These are therefore not at all necessary 
in accordance With the invention. 

[0076] Every memory block, for eXample #m, has a pro 
cessing buffer mBrn connected to it to Which the control logic 
#mL can send the contents in a memory plane, memory ?eld 
by memory ?eld, in the same Way as to its output buffer. The 
contents of the buffer #m,Brn is then transferred to a local 
signal processing unit #m,LSrn in Which the special signal 
processing is performed. Subsequently the processed data 
can either, as mentioned above and shoWn dashed in the 
?gure, be transferred back to the memory ?eld or memory 
?elds from Which it Was taken or transferred to a signal 
processing unit GS common for all the blocks Which eXtracts 
a result and outputs it, or both of these. It should be noted 
that this extraction of a result can be done on separate 
memory planes, memory ?elds in a memory plane or in the 
Whole memory block depending on What it is that is stored 
in the different memory blocks. Because the type of signal 
treatment Which is used is of no concern for the inventive 
concept then beloW there is only given one eXample of it, 
namely that of Whole memory blocks or memory planes in 
memory blocks. 

[0077] It is also possible to perform the processing in all 
the memory planes in the same memory block in the above 
mentioned manner. A situation Where this could happen is 
the storage of video signals for picture production Wherein 
each line in a picture can be stored in different memory 
planes in the memory blocks. The invention makes it pos 
sible to get quick and easy access to and perform picture 
processing on portions of the picture Where the lines are 
collected in a special memory block or in several adjacent 
memory blocks. This makes it possible to perform quick 
picture processing on any type of picture. 
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APPLICATION ADVANTAGES 

[0078] Examples of vectors Which are specially suitable to 
be stored by the method according to the invention are 
volumes of text from a Word processor. The volume of text 
can be de?ned as the start point for a vector and its length. 
But one does not actually have to mention Where it is. An 
advantage With using the invention is that the computer 
speed is considerably increased. 

[0079] Traditionally volumes of text are stored divided up 
on different places on, for example, a hard disc. In order to 
get hold of stored information one ?rst addresses one sector, 
takes out the information there, addresses another one, gets 
out the information there and so on. There is therefore then 
much addressing and Waiting for information. 

[0080] Traditionally it is also such that taking information 
from a nearby position is relatively fast. The more memory 
one has to look through then the longer time it takes. In this 
Way the data speed reduces in proportion to hoW big the 
memory is and hoW more spread out the information is. 

[0081] In the invention the start point for the information 
is in a vector at the in/output of the memory and is like a 
string, ie in the different planes #mi,Qj, Where j is any 
number betWeen 1 and N, Which string extends from the 
in/output deeper into the memory. A neW vector can be 
inputted into the memory Without a break to look for suitable 
positions. Similarly a stored vector can be outputted Without 
break in the embodiments Where outputting is necessary. 
This means that one can make the quantity of information 
in?nitely large Without in any Way impairing the access 
time. The end point for a vector is marked for the memory 
?eld in the last memory blocks Where the vector is Written 
and is readable by the control logic in the memory block 
Which stores this information in its internal memory. Simul 
taneous reading and Writing of the memory can take place. 
This control logic consequently alWays knoWs the end point 
for both inputting and outputting and signals this to the other 
control logics especially during the outputting of the end of 
the vector through the respective output buffers. 

[0082] Each control logic iS comprises therefore a list for 
each information vector Which states Which information 
entity it is and the start and the stop for the vector part Which 
can be Written in its associated memory block and links. This 
part of the control logic is suitably performed in hardWare 
Which is more ef?cient than in a dynamic memory. An 
embodiment of the control logic for the embodiments in 
FIGS. 1-5 can be performed like that in FIG. 6 Without delay 
16. The memory Will look like a normal memory from 
outside. The only limitation Which applies to the memory 
according to the invention is that it is only ef?cient during 
the treatment of vectors. The memory can be included as part 
of the ordinary memory of a computer. 

[0083] In the neW system can both information be quickly 
found and data transfer take place quickly. A memory block 
can be a part of a chip, i.e. several memory blocks can be on 
the same chip or the memory blocks can also be in separate 
chips. Alternatively, each memory block can be formed of 
several chips or be built of standard components. All these 
possibilities can be on the market together Which implies 
?exible use With a combination of different units. 

[0084] If it appears that the vectors for an application tend 
to be so long that they must be divided up into several 
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vectors in order to be able to be stored in the memory, then 
there is for example the possibility to couple extra memory 
blocks (chips) after the last one in a simple manner in order 
in this Way to be able to extend the storage space for vectors 
Which can be stored. 

[0085] Another area of use is telephone traf?c Where data 
can arrive serial bit form in the case that there are suitable 
converter units 5 for information coming to the ?rst input 
buffer for converting from bit to byte. 

[0086] The input buffers can also be organiZed so that they 
are serial shift registers (special case). One can also have 
serial shift registers on the input buffers and parallel on the 
output buffers or vice versa. It is a question of implemen 
tation in the event one chooses to ?rst perform up-parallel 
ling of data. This is very probable if one considers a future 
telecommunication application. There the incoming infor 
mation is serial. Then a ?rst parallel conversion is performed 
in the component 5 external to the memory. 

[0087] Each control logic 4 and mS can be in the form of 
a simple data chip With a ?xed program. Alternatively the 
control logic mS can be integrated together With the memory 
planes. FIGS. 4 and 5 shoW a design of a How diagram for 
the control logic. The functions Which are achieved With the 
How diagrams have been described above Which is Why the 
How diagrams do not in themselves require any extra 
description but can be directly understood by the man skilled 
in the art. 

[0088] Many conceivable modi?cations Within the scope 
of the invention are given in the appended claims. 

1. Memory structure for the storage of memory vectors in 
at least one storage place, characteriZed in that 

each of the storage places in the memory (#1 Qi-#M,Qi) 
after con?guring has a length adapted to the length of 
the large vectors and are arranged parallel extending 
from an input for information and deeper into the 
memory so that each vector is arranged to be undivid 
edly stored in a sequential order With the beginning of 
the vector at the input to the memory (memory ?eld F1 
in the memory plane #1 Qi); 

addressing is arranged to be made to the input to the 
memory; 

there are means (1IB-MIB) acting like shift registers for 
the inputting of information in unbroken sequence to 
the storage positions in the memory. 

2. Memory structure according to claim 1, characteriZed 
in that the memory is divided transversely into memory 
blocks (#1-#M), so that all the storage positions have each 
a part in each memory block. 

3. Memory structure according to claim 2, characteriZed 
in that the storage positions in the memory are extendable 
through coupling together one or more memory blocks. 

4. Memory structure according to claim 2 or 3, charac 
teriZed in that each memory block comprises: 

as each means acting like a shift register: 

an input buffer (jIB) With serial inputting of data 
analogous With a shift register; 
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as storage positions: 

a plurality of data memory ?elds (Fl-FP) in Which 
information from the input buffer are entered sequen 
tially or parallelly; 

and that a control logic (iS) is arranged in every memory 
block, Which control logic controls the inputting of 
information in the memory ?elds via the input buffers; 

Which memory blocks are cascade coupled With each 
other through the input buffers in them being cascade 
coupled With each other so that information is serially 
feedable through several of the buffers in the different 
memory blocks after one another; and that the control 
logic in each memory block is arranged to inform the 
control logic in the neXt memory block When the 
memory ?elds in its oWn memory block are ?lled With 
or read of information, so that the control logic in the 
neXt memory block can take over the Work of the 
reading in of the information in the memory ?elds in 
that memory block. 

5. Memory structure according to any of the previous 
claims, characteriZed in that there are means (lUB-MUB) 
acting like shift registers for the output of information in 
undivided sequence from the storage positions in the 
memory. 

6. Memory structure according to claim 5, characteriZed 
by 

an output buffer (jUB) With serial outputting of data 
analogous With a shift register; 

information in the computer memory ?elds (Fl-FP) dur 
ing the outputting of data being transferred sequentially 
to the output buffer; 

Which control logic (iS) in each memory block is arranged 
to control the output of information in the memory 
?elds via the output buffers and to inform the control 
logic in the neXt memory block When the memory in its 
oWn memory block is emptied of information so that 
this can take over the Work of reading out the memory 
in the memory ?elds in the memory block. 

6. Memory structure according to any of the previous 
claims, characteriZed in that the means acting like shift 
registers are such that they handle the serial feeding of bytes. 
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7. Memory structure according to any of claims 4-6, 
characteriZed in that the transferring betWeen memory ?elds 
and buffers takes place parallelly With the Whole information 
content simultaneously controlled by the control logic in the 
memory block in question When transferring takes place. 

8. Memory structure according to any of claims 4-7, 
characteriZed in that the information during in- and/or 
outputting is arranged to be transferred continuously to input 
and/or output buffers in the different memory blocks Without 
any handshaking operations betWeen them. 

9. Memory structure according to any of claims 4-8, 
characteriZed in that the means (lIB-MIB, lUB-MUB) 
acting like shift registers for the in- and/or outputting are 
arranged parallel With each other and are controllable inde 
pendently of each other Which permits simultaneous in- and 
outputting of information to/from the storage positions in the 
memory. 

10. Memory structure according to any of the previous 
claims, characteriZed by means for the phase shifting of the 
reading period in relation to the Writing period by a selective 
number of clock pulses. 

11. Memory structure according to claim 10, character 
iZed in that the phase shifting means comprises an adjustable 
delay circuit With a delay corresponding to the desired phase 
delay. 

12. Memory structure according to any of the previous 
claims, characterized in that the information stored in the 
different memory blocks is readable parallelly to each of its 
processing arrangements. 

13. Memory structure according to claim 12, character 
iZed in that the processed information is restorable in the 
memory block after processing. 

14. Memory structure according to claim 12 or 13, 
characteriZed in that the processed information is transfer 
able to a result unit Which combines the processed informa 
tion from the processing arrangements of the memory blocks 
to a result. 


