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MEMORY COMPONENT WITH SHORT ACCESS 
TIME 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The invention relates to a memory component 
having a cell array With a plurality of memory cells con?g 
ured such that a number of bits are synchronously acces 
sible. 

[0002] In the case of memory components Which are 
clocked synchronously, a speci?c number of stored bits are 
to be accessed simultaneously. As a rule, the number is eight, 
sixteen or thirty-tWo bits. In this context, “simultaneously” 
means that all bits Which are to be read synchronously have 
to be brought to an output of the memory component Within 
a prede?ned, ?xed period of time, and from the output they 
are transferred further as an “information packet.” This 
period of time is typically in the range of nanoseconds. 

[0003] In an electronic data processing system, such as 
eg a computer, the maximum clock frequency is limited by 
that unit Which requires the maximum time for performing 
a process step. Thus, no unit is alloWed to require signi? 
cantly more time than the rest of the units for performing a 
process step. This means, inter alia, that the access time to 
a desired number of bits in a memory chip must not exceed 
the time of one clock cycle. If this Were the case, then an 
additional clock cycle Would be required until the informa 
tion packet Were conveyed further, since the information 
packet Waiting at the output of the memory chip can only be 
conveyed further clock cycle by clock cycle. The processing 
units Which are coupled to the memory component and 
require this information packet in order to perform their 
Work Would each have their Work interrupted for the length 
of one clock cycle. 

[0004] The access time required both When reading and 
When storing bits is thus a parameter Whose value should be 
as small as possible. 

[0005] FIG. 3 shoWs a schematic structure of a cell array 
1 of a memory component according to the prior art. The cell 
array 1 includes a plurality of cell array strips 2 Which are 
separated from one another by local data line strips 3 Which 
are parallel to the cell array strips 2 and are adjacent on both 
sides. The cell array strips 2 essentially include a plurality of 
memory cells 7. The local data line strips 3 have a plurality 
of local data lines 4. The cell array 1 additionally has output 
ampli?ers 6 to Which a main data line 5 is in each case 
connected. This main data line 5 runs perpendicularly both 
to the cell array strips 2 and to the local data line strips 3. 

[0006] If a speci?c memory cell 7 is to be accessed, then 
it must be activated. To that end, a plurality of Word lines 11 
are provided, Which run parallel to the local data line strips 
3 and Within a speci?c cell array strip 2. Furthermore, a 
plurality of column lines 12 are provided, Which run parallel 
to the main data lines 5 and intersect the Word lines 11 at 
crossover points 13. Each memory cell 7 can be assigned to 
one of the crossover points 13 in an unambiguous manner. 
The activation of a crossover point 13 takes place through 
the activation of the corresponding Word and column line 11, 
12. If the crossover point 13 is activated, then the assigned 
memory cells 7 can be accessed. 

Nov. 8, 2001 

[0007] FIG. 5 shoWs a schematic illustration of the path 
covered by a bit When it is read from a memory component 
or Written to a memory component. Once a bit stored in a 
memory cell 7 has been activated via a Word line 11 and a 
column line 12 (cf. FIG. 4) it is brought via a bit line 8 to 
a preampli?er 9, Which is provided on a local data line 4 of 
a local data line strip 3 and constitutes a connecting element 
betWeen the bit line 8 and the local data line 4. The bit 
ampli?ed by the preampli?er then passes via the local data 
line 4 to a sWitch 10, Which lies on a main data line 5 and 
constitutes a connecting element betWeen the local data line 
4 and the main data line 5. This sWitch 10 forWards the 
signal via the main data line 5 to an output ampli?er 6, Which 
raises the signal to a desired output level and subsequently 
forWards it to an output of the memory chip. 

[0008] In the case of Synchronous Dynamic Random 
Access Memory chips (SDRAMS) Which synchronously 
access sixteen bits, it is customary to assign in each case four 
memory cells 7 to a speci?c crossover point 13 (cf. FIG. 4). 
Thus, if a crossover point 13 is selected by Way of the 
activation of the corresponding Word line 11 and/or column 
line 12, then the associated four memory cells 7 are activated 
and the bits stored therein are brought via the bit line 8 to the 
respective preampli?ers 9, or bits to be stored are delivered 
via the preampli?ers 9 to the memory cells 7. 

[0009] Thus, four bits are read or Written through the 
activation of a speci?c crossover point 13. This means that 
in the event of an access to sixteen bits, precisely four 
crossover points 13, i.e. precisely tWo Word lines 11 and tWo 
column lines 12, have to be activated. 

[0010] In order to avoid data collisions on the bit lines and 
the local data lines, care must be taken, therefore, to ensure 
that tWo adjacent cell array strips 2 or tWo Word lines 11 
Within the same cell array strip 2 are never activated 
simultaneously. This is indicated in FIG. 3 by the arroW 
brackets A and B, Which each represent one of the possible 
combinations of activated cell array strips 2. 

SUMMARY OF THE INVENTION 

[0011] It is accordingly an object of the invention to 
provide a memory component Which overcomes the above 
mentioned disadvantages of the heretofore-known memory 
components of this general type and Which minimiZes the 
access time to a desired number of bits in the event of a 
synchronous access. 

[0012] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention, a memory 
component, including: 

[0013] a cell array having a plurality of memory cells 
disposed in the cell array, the cell array being con 
?gured such that n bits are synchronously accessible 
in a synchronous memory access, n being an integer 
number; 

[0014] a plurality of bit lines connected to respective 
ones of the memory cells; 

[0015] a plurality of preampli?ers connected to 
respective ones of the bit lines; 

[0016] a plurality of local data lines connected to 
respective ones of the preampli?ers; 
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[0017] a plurality of switches connected to respective 
ones of the local data lines; 

[0018] a plurality of main data lines connected to 
respective ones of the sWitches; 

[0019] a plurality of output ampli?ers connected to 
respective ones of the main data lines; and 

[0020] the sWitches being disposed such that a long 
est possible propagation time of a bit in given ones 
of the local data lines used for the synchronous 
memory access is shorter, the further aWay from 
associated ones of the output ampli?ers the given 
ones of the local data lines are relative to further ones 
of the local data lines Which are simultaneously 
required for the synchronous memory access. 

[0021] In other Words, the object of the invention is 
achieved With a memory module having a plurality of 
memory cells disposed Within a cell array, the cells are in 
each case connected via a bit line to a preampli?er and, from 
the latter, via a local data line and a main data line connected 
to the local data line by a sWitch, to an output ampli?er, a 
number of n bits being accessed synchronously, Wherein 
sWitches are disposed in such a Way that the longest possible 
propagation time of a bit in the local data lines is shorter, the 
further aWay from the output ampli?ers the local data lines 
are relative to the other local data lines Which are simulta 
neously required in the event of a synchronous memory 
access. 

[0022] In accordance With another feature of the inven 
tion, the cell array is formed of a plurality of cell array strips; 
and local data line strips are disposed parallel to one another 
and adjacent on both sides of the cell array strips such that 
the cell array strips are separated from one another by the 
local data line strips. 

[0023] In accordance With yet another feature of the 
invention, the local data line strips include at least four of the 
local data lines. 

[0024] In accordance With a further feature of the inven 
tion, the main data lines are disposed perpendicular to the 
cell array strips. 

[0025] In accordance With another feature of the inven 
tion, the cell array strips de?ne an aXis Which is centrally 
centered With respect to the cell array strips and parallel to 
the main data lines; and in each case tWo of the sWitches 
Which lie on a same one of the local data line strips are 
disposed at a substantially identical distance from the ads. 

[0026] In accordance With another feature of the inven 
tion, the cell array is con?gured such that eight, sixteen, 
thirty-tWo or siXty-four bits are accessed in the synchronous 
memory access. 

[0027] In accordance With yet another feature of the 
invention, the plurality of output ampli?ers are eight, siX 
teen, thirty-tWo or siXty-four output ampli?ers. 

[0028] Each bit stored in a memory cell traverses, once it 
has been activated, an individual path to an output ampli?er 
assigned to the bit. This path is principally composed of a 
path portion covered by the bit on a local data line strip, and 
of a path portion covered by the bit on a main data line. This 
means that the individual paths of the individual bits have 
siX different path lengths depending on the position of the 
memory cells, of the associated sWitches and thus of the 
associated output ampli?ers. The propagation times of the 
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individual bits from the memory cell as far as the output 
ampli?er differ, therefore. Since, in the event of a synchro 
nous memory access, the bits brought to an output of the 
memory component can only be conveyed further When all 
of the bits are present, the bit having the longest propagation 
time is crucial for the access time. 

[0029] The central idea of the invention is to con?gure the 
individual paths of the individual bits in such a Way as to 
avoid individual paths having a long propagation time. For 
compensation, the path length of the individual paths having 
a short propagation time is increased. The largely equal 
distribution of the number of individual paths having short, 
medium and long propagation times is thus redistributed into 
a small number of individual paths having short and long 
propagation times and a high number of individual paths 
having a medium propagation time. 

[0030] A further feature of the invention is that the con 
?guration of the individual parts is preferably implemented 
by Way of the con?guration or placement of the sWitches on 
the local data line strips Which are formed of local data lines. 
The length of the individual path covered by the bit on the 
local data line strip can be varied in a targeted manner by 
Way of the position of the sWitches. In this case, the 
placement or positioning of the sWitches on a local data line 
strip Which is farthest aWay from the output ampli?ers 
relative to the other local data line strips Which are simul 
taneously required for a synchronous memory access is 
con?gured in such a Way that these sWitches lie as far as 
possible in the middle of the local data line strip. This makes 
it possible to avoid maXimal signal propagation distances 
and thus maXimal propagation times on the local data lines 
since at most half a length of the local data line strip then has 
to be traversed. 

[0031] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0032] Although the invention is illustrated and described 
herein as embodied in a memory component With short 
access time, it is nevertheless not intended to be limited to 
the details shoWn, since various modi?cations and structural 
changes may be made therein Without departing from the 
spirit of the invention and Within the scope and range of 
equivalents of the claims. 

[0033] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] FIG. 1 is a schematic plan vieW of an embodiment 
of the memory component according to the invention; 

[0035] FIG. 2 is a schematic plan vieW of an embodiment 
of a memory component according to the prior art; 

[0036] FIG. 3 is a schematic plan vieW of the structure of 
a memory component according to the prior art; 

[0037] FIG. 4 is a schematic vieW of a detail of FIG. 3 
illustrating memory cells at tWo crossover points; and 

[0038] FIG. 5 is a circuit diagram illustrating a path of a 
bit from a memory cell to an output ampli?er. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] Referring noW to the ?gures of the drawings in 
detail, in Which same reference symbols are used for cor 
responding structural parts, and ?rst, particularly, to FIG. 1 
thereof, there is shoWn a particularly preferred embodiment 
of a memory component according to the invention. This 
memory component is con?gured for a synchronous access 
to sixteen bits. In each case tWo sWitches 10 Which lie on an 
identical local data line strip 14, 15, 16, 17, 18 are at an 
identical distance 20 from an axis 19 of the memory com 
ponent. The further aWay from the output ampli?ers 6 the 
local data line strips 14, 15, 16, 17, 18 are, the nearer to the 
axis 19 are the outer sWitches 10 Which lie on the local data 
line strips 14, 15, 16, 17, 18. A V-shaped con?guration 
structure of the sWitches 10 is thus produced. 

[0040] This con?guration structure may, for example, be 
repeated periodically With increasing distance from the 
output ampli?ers 6 and can also be transferred to memory 
components having synchronous access to more or feWer 
than sixteen bits, for example thirty-tWo bits. 

[0041] Since the sWitches 10 Which lie on the local data 
line strip 14 have the longest signal propagation time With 
respect to the main data line 5, the maximum signal propa 
gation distance 21 therefor must be kept as small as possible. 
This is achieved by the sWitches 10 being centered in the 
middle With respect to the cell array strips 2 on the local data 
line strips 14. Maximum signal propagation distances 21 
Which are longer than half the length of a local data line 
strip, as shoWn for example in FIG. 2, are thus avoided. As 
a result, the maximum propagation time of a bit is reduced, 
Which makes it possible to have a higher clock rate for the 
memory chip. 

We claim: 
1. A memory component, comprising: 

a cell array having a plurality of memory cells disposed in 
said cell array, said cell array being con?gured such 
that n bits are synchronously accessible in a synchro 
nous memory access, n being an integer number; 

a plurality of bit lines connected to respective ones of said 
memory cells; 

a plurality of preampli?ers connected to respective ones 
of said bit lines; 

a plurality of local data lines connected to respective ones 
of said preampli?ers; 

a plurality of sWitches connected to respective ones of 
said local data lines; 

a plurality of main data lines connected to respective ones 
of said sWitches; 

a plurality of output ampli?ers connected to respective 
ones of said main data lines; and 
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said sWitches being disposed such that a longest possible 
propagation time of a bit in given ones of said local data 
lines used for the synchronous memory access is 
shorter, the further aWay from associated ones of said 
output ampli?ers said given ones of said local data lines 
are relative to further ones of said local data lines Which 
are simultaneously required for the synchronous 
memory access. 

2. The memory component according to claim 1, Wherein: 

said cell array is formed of a plurality of cell array strips; 
and 

local data line strips are disposed parallel to one another 
and adjacent on both sides of said cell array strips such 
that said cell array strips are separated from one another 
by said local data line strips. 

3. The memory component according to claim 2, Wherein 
said local data line strips include at least four of said local 
data lines. 

4. The memory component according to claim 2, Wherein 
said main data lines are disposed perpendicular to said cell 
array strips. 

5. The memory component according to claim 4, Wherein: 

said cell array strips de?ne an axis Which is centrally 
centered With respect to said cell array strips and 
parallel to the main data lines; and 

in each case tWo of said sWitches Which lie on a same one 

of said local data line strips are disposed at a substan 
tially identical distance from the axis. 

6. The memory component according to claim if Wherein 
said cell array is con?gured such that eight bits are accessed 
in the synchronous memory access. 

7. The memory component according to claim 6, Wherein 
said plurality of output ampli?ers are eight output ampli? 
ers. 

8. The memory component according to claim 1, Wherein 
said cell array is con?gured such that sixteen bits are 
accessed in the synchronous memory access. 

9. The memory component according to claim 8, Wherein 
said plurality of output ampli?ers are sixteen output ampli 
?ers. 

10. The memory component according to claim 1, 
Wherein said cell array is con?gured such that thirty-tWo bits 
are accessed in the synchronous memory access. 

11. The memory component according to claim 10, 
Wherein said plurality of output ampli?ers are thirty-tWo 
output ampli?ers. 

12. The memory component according to claim 1, 
Wherein said cell array is con?gured such that sixty-four bits 
are accessed in the synchronous memory access. 

13. The memory component according to claim 12, 
Wherein said plurality of output ampli?ers are sixty-four 
output ampli?ers. 


