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MEMORY CIRCUIT ARCHITECTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to memories made in 
the form of an array netWork of memory cells in an inte 
grated circuit. The present invention more speci?cally 
applies to DRAMs Which store the data (states “0” or “1”) 
to be stored in memory cells, each formed of a storage 
capacitor and of a selection MOS transistor. Reference Will 
be made hereafter to the eXample of a DRAM. It should 
hoWever be noted that the present invention also relates to 
other types of memories, for example, SRAMs or EPROMs 
and, more generally, any array of cells. 

[0003] 2. Discussion of the Related Art 

[0004] FIG. 1 very schematically shoWs an eXample of a 
cell 1 of a conventional DRAM. Such a cell 1 is formed of 
a selection MOS transistor T (herein, for eXample, an 
N-channel transistor) associated With a data storage capaci 
tor C. The gate g of transistor T is connected to a roW WL, 
called a Word line. Drain d of transistor T is connected to a 
column line LBL, called a local bit line. Source s of 
transistor T is connected to a ?rst terminal of capacitor C, the 
other terminal of Which is connected to a constant voltage 
Vp, generally a median voltage (Vdd/2) betWeen high and 
loW supply voltages Vdd and Vss (generally the ground). 
Terminal s forms the storage node for the data of the 
memory cell thus formed. Several memory cells shoWn in 
FIG. 1 are associated in an array of Word lines and bit 
columns. 

[0005] For a cell 1 such as shoWn in FIG. 1 to be 
addressed, the Word line WL associated With the gate of 
transistor T has to be brought to a high voltage, generally 
high supply voltage Vdd of the array. If this addressing is 
linked to a Write operation, storage node s is then placed 
either at the loW supply voltage (Vss) of the array if 
capacitor C is discharged via a bit line LBL connected to the 
ground, or at potential Vdd if bit line LBL is placed at 
potential Vdd, signifying a programming to the high state. 
To simplify the present discussion, the levels described 
hereabove do not take account of the in?uence of threshold 
voltage Vt of transistor T upon the level stored in capacitor 
C. 

[0006] If cell 1 is addressed in the read mode, local bit line 
LBL is precharged to a median potential (Vdd/2) betWeen 
the tWo high and loW supply potentials Vdd and Vss of the 
circuit. The stored state “0” or “1” is then determined by 
comparing the potential of bit line LBL, modi?ed according 
to the charge of capacitor C, With a reference bit line, also 
precharged to a level Vdd/2 but not in?uenced by the storage 
capacitor. 
[0007] FIG. 2 very schematically illustrates the use of 
reference bit lines in a so-called “open” DRAM, in Which 
the reference lines come from a neighboring array of 
memory cells, distinct from the array containing the 
addressed cell, as opposed to “folded” memories Where the 
reference line of an addressed cell is formed by the bit line 
neighboring this cell. The present invention hoWever also 
applies to folded memories as Will be seen hereafter. 

[0008] In such a memory architecture, a ?rst plane or 
section PI of cells 1 of the type shoWn in FIG. 1 is separated 
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from a second memory plane P2 containing the same type of 
elementary cells 1‘. Each plane P1, P2 forms by itself an 
array of memory cells independent from the other, in that it 
is addressable by different Word lines WL1, WL2. On the bit 
line side, each memory plane has its oWn local bit lines 
LBL1 and LBL2, but shares the read/Write or column 
decoding ampli?ers (not shoWn in FIG. 2) With the other 
memory plane. Hereafter, reference Will be made to a read 
ampli?er or column decoder. In practice, each local bit line 
LBL1J- or LBL2J- of each memory plane P1, P2, is connected, 
via a section selection transistor Ts1j, Ts2j, to a global bit line 
GBL1, GBL2, respectively. Global bit lines GBL1J- and 
GBL2j corresponding to columns of the same roW j in the 
tWo memory planes P1 and P2, they hoWever share a same 
column decoding ampli?er, one of the tWo lines being used 
as a reference by the other. Accordingly, memory planes P1 
and P2 are not addressed simultaneously in the read mode 
(this is Why they are respectively associated With different 
Word lines), each plane being in turns used as a reference 
plane for the memory cells read in the other memory plane. 

[0009] For simpli?cation, memory planes P1 and P2 have 
not been completely shoWn in FIG. 2. Only one cell for each 
plane and the section decoding transistor associated With the 
corresponding local bit line have been shoWn. The rank of 
the Word lines has been designated by indeX I While the rank 
of the bit lines has been designated by indeX j. 

[0010] Section selection transistors Ts1j and Ts2j receive, 
on their respective gates, control signals Seg1 and Seg2 
Which are simultaneously activated. 

[0011] Assuming a reading of cell 1 at the intersection of 
lines WL1I and LBL1j, the selection transistor T of this cell 
is turned on, as Well as the transistor Ts1j of selection of the 
section corresponding to memory plane P1. Global bit line 
GBL2j is then used as a reference bit line for the reading 
from cell 1 of plane 1, transistor Ts2j being also turned on to 
equaliZe the parasitic elements. The global bit lines are 
precharged to level Vdd/2 by means of precharge devices 
(not shoWn) connected, for the occasion, to ?rst end termi 
nals PL1j, PL2J- of lines GBL1j, GBL2j. This precharge may 
be performed via local bit lines (all transistors Ts being on 
along the column). Since both global bit lines are precharged 
to level Vdd/2, the direction of the slight difference (coming 
from capacitor C of the decoded cell) betWeen their respec 
tive levels during the reading determines the state of cell 1. 

[0012] It should be noted that signals Seg1 and Seg2 
simultaneously control the section selection transistors Ts1 
and Ts2 of all the local bit lines of the memory plane With 
Which these control signals are associated. The column 
selection in the memory array is generally performed doWn 
stream, that is, at the level of the data input-output stages in 
the memory. These stages (not shoWn in FIG. 2) especially 
include buffers. 

[0013] FIG. 3 very schematically shoWs a conventional 
eXample of the read ampli?er or column decoder CDEC and 
of an input-output stage 1/0 of a memory to Which the 
present invention relates. 

[0014] Each pair of global bit lines GBLlj, GBL2j, asso 
ciated to be respectively used by the other as a reference bit 
line, is sent onto one of the tWo inputs of a column decoding 
ampli?er Aj, intended for providing, on an output Sj, the 
decoded state of the memory cell from Which it has been 
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read. Ampli?er receives control and supply signals gen 
erally designated by reference CTRLj. Output S]- of ampli?er 
A]- is sent, With the respective outputs of several other read 
ampli?ers (for example, Aj+1), onto an input-output stage 
I/OJ for selecting one of the inputs that it receives to provide 
a single bit B]- which has been read. Stage I/Oj is controlled 
by a bit decoding circuit BDec, and is associated With 
several other input-output stages receiving output signals 
from different read ampli?ers, each stage I/O providing a bit 
of a Word (for example, of 16 bits) of the memory. 

[0015] The bulk of a column decoding ampli?er of a 
conventional DRAM generally leads to having these ampli 
?ers aligned tWo by tWo in the column direction to have a 
sufficient Width to ensure all the connections required by the 
transistors constitutive of these ampli?ers. Thus, in FIG. 3, 
tWo ampli?ers and A]-+1 have been shoWn to be aligned 
in the column direction (vertical direction in the draWing). 

[0016] A problem Which is raised in the making of 
DRAMs is the necessary compromise betWeen the signal 
to-noise ratio received by the column decoding ampli?ers 
CDEC (FIG. 3) and the number of necessary section decod 
ers SDEC (FIG. 2), and thus of memory planes P. Indeed, 
the higher the desired signal-to-noise ratio for the read 
ampli?ers, the more the number of memory planes and, 
accordingly, the number of section decoder and read/Write 
ampli?ers, has to be increased. 

[0017] It can be assumed that the signal-to-noise ratio 
variations are essentially due to the capacitors involved. 
Upon reading from a memory cell, tWo “stray” capacitances 
intervene in addition to capacitor C of the cell. These 
originate, on the one hand, from global bit line GBL on 
Which local bit line LBL of the cell from Which it has been 
read connects, and Which generally has a capacitance on the 
order of 450 fF. Asecond stray capacitance comes from local 
bit line LBL of the involved cell and depends on the number 
of cells connected on transistor Ts of the corresponding 
section decoder. Conventionally, for 64 connected cells per 
section, this local bit line capacitance is on the order of 150 
fF. The stray capacitances are to be compared With the 
capacitance of capacitor C of the cell Which is, for eXample, 
on the order of 35 fF. Such a 35 fF capacitance corresponds 
to the capacitance of a DRAM cell made in HCMOS6 
technology and of a siZe corresponding to the minimum siZe 
Which can be made in this type of technology. Indeed, the 
capacitance of capacitor C of the memory cell is linked to its 
siZe, Which is desired to be as small as possible to minimiZe 
the siZe of integrated circuit memories. 

[0018] Signal-to-noise ratios smaller than 1/15 are thus 
frequent, Which results in a need for very high performance 
ampli?ers and, accordingly, for ampli?ers including a 
relatively large number of transistors (on the order of some 
thirty transistors per ampli?er). 

[0019] Further, from a given threshold of the signal-to 
noise ratio, and thus of the number of sections for a same 
ampli?er, the memory has to be divided and the number of 
ampli?ers must be multiplied. 

[0020] To avoid further alteration of the signal-to-noise 
ratio, it is not conventionally desired to increase the number 
of cells per section. 

[0021] HoWever, a disadvantage of section decoders is that 
they are bulky and require control signals. Further, all 
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section decoders have to be simultaneously controlled dur 
ing the precharge of the global bit lines. Such a control 
results in a relatively strong current requirement With respect 
to the current required for the addressing of a Word line. A 
consequence is the relatively long time taken at the level of 
a charge pump circuit to provide the sufficient current, 
unless said circuit is oversiZed, Which adversely affects the 
memory siZe. 

[0022] The space required to make the section decoders 
and the column decoding ampli?ers determines, mainly With 
the bulk of the actual memory planes, the general bulk of the 
integrated circuit memory. 

[0023] FIG. 4 very schematically illustrates the arrange 
ment of the different elements constitutive of an integrated 
circuit DRAM of the type to Which the present invention 
applies. The representation of FIG. 4 indicates the areas in 
Which the different memory components are implanted on an 
integrated circuit chip 2. 

[0024] For simpli?cation, only siX memory planes P1, P2, 
P3, P4, P5, P6 have been shoWn in FIG. 4. It should be noted 
that, in practice, the number of memory planes is much 
greater (on the order of 16, 32, and more). At one end of the 
Word lines (not shoWn in FIG. 4) of each memory plane, a 
roW decoder RDEC, associated With the memory plane 
involved, selects the addressed Word line in the correspond 
ing plane. The memory planes are associated tWo by tWo 
With a section decoder SDEC12, SDEC34, SDEC56 for 
selecting that of the memory planes, the local bit lines of 
Which have to be used as a reference to read the other one. 
The global bit lines coming from the different section 
decoders are sent to the respective inputs of column decod 
ing ampli?ers CDEC, the respective outputs of Which are 
sent to the inputs of input-output stages I/O. 

[0025] The internal structure of the memory planes, of the 
section decoders, and of the input-output stages, as Well as 
their operation, correspond to the above description of FIGS. 
1 to 3. RoW decoders RDEC are connected to a predecoder 
PREDEC receiving an address signal ADD over several bits. 
The input-output states I/O are connected to a data bus 
DATA over several bits and a control area CONTROL of the 
memory circuit receives control signals CTR. The control 
area is physically implanted in a corner of chip 2, left free 
after implantation of the other components, for eXample, in 
the loWer left-hand corner of the chip, as illustrated in FIG. 
4. 

[0026] The memory planes and the section decoders alto 
gether form What is generally called a memory array. The 
other circuits correspond to the decoding and input-output 
circuits of this array. US. Pat. No. 5,499,215 discloses a 
memory in Which column interconnection lines of sense 
ampli?ers (SA) are connected by one end, to a column 
selection circuit (DA). 

SUMMARY OF THE INVENTION 

[0027] An object of the present invention is to provide a 
novel DRAM architecture Which improves or optimiZes the 
economy of space of the integrated circuit chip. 

[0028] The present invention also aims at providing a 
DRAM Which, for a given elementary memory cell siZe, has 
a reduced bulk With respect to conventional memories. 
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[0029] The present invention also aims at reducing or 
minimizing the current required for the memory operation, 
in particular, in the bit line precharge during a reading. 

[0030] To achieve these and other objects, the present 
invention provides an integrated circuit memory including 
an array of memory cells divided into several sections, and 
several roWs of column decoding ampli?ers, the respective 
outputs of Which are interconnected, by column, by means 
of a decoded bit line, each decoded bit line including tWo 
perpendicular parts, one of Which is in the roW direction to 
directly connect each decoded bit line to an input of an 
input-output stage of the memory arranged at one end of the 
roWs. 

[0031] According to an embodiment of the present inven 
tion, the direction change betWeen the tWo parts is made 
Without an active element, through a direct conductive 
interconnection. 

[0032] According to an embodiment of the present inven 
tion, the memory includes one roW of column decoding 
ampli?ers for at most tWo sections. 

[0033] According to an embodiment of the present inven 
tion, Where each memory cell is formed of a transistor 
associated With a storage capacitor, each column decoding 
ampli?er is directly connected to a local bit line intercon 
necting the respective drains of the transistors of the 
memory cells of a section. 

[0034] According to an embodiment of the present inven 
tion, all the circuits of exploitation of the memory cells are 
housed in the same alignment on the integrated circuit. 

[0035] According to an embodiment of the present inven 
tion, all the circuits of exploitation of the memory cells, 
except for the column decoding ampli?ers, are housed on 
either side of the integrated circuit, at the ends of the 
memory cell roWs. 

[0036] According to an embodiment of the present inven 
tion, all the circuits of exploitation of the memory cells, 
except for the column decoding ampli?ers, are housed on a 
single side of the integrated circuit, at one end of the 
memory cell roWs. 

[0037] According to an embodiment of the present inven 
tion, all the memory input-output buses are on a same side 
of the integrated circuit. 

[0038] According to an embodiment of the present inven 
tion, the number of roWs of memory cells per memory 
section is chosen to respect a signal-to-noise ratio in the read 
mode Which is greater than 1/10 at the input of the column 
decoding ampli?ers. 

[0039] The foregoing objects, features and advantages of 
the present invention, Will be discussed in detail in the 
folloWing non-limiting description of speci?c embodiments 
in connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] FIGS. 1 to 4, previously described, are meant to 
shoW the state of the art and the problem to solve; 

[0041] FIG. 5 partially shoWs an embodiment of a 
memory array according to the present invention; and 
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[0042] FIG. 6 very schematically shoWs an embodiment 
of an integrated circuit DRAM according to the present 
invention. 

DETAILED DESCRIPTION 

[0043] The same elements have been referred to With the 
same references in the different draWings. For clarity, only 
those elements necessary to the understanding of the present 
invention have been shoWn in the draWings and Will be 
described hereafter. 

[0044] Afeature of the present invention is to provide, for 
each pair of memory sections or planes, associated to be 
alternately used one by the other as a reference plane, a roW 
of read/Write ampli?ers, or column decoding ampli?ers. 
Thus, according to the present invention, an integrated 
circuit DRAM, including several pairs of memory sections 
associated tWo by tWo, includes several roWs of column 
decoding ampli?ers and is, hoWever, deprived of section 
decoders, the ampli?ers being implicitly decoded by their 
respective controls. 

[0045] The memory planes of an integrated circuit DRAM 
according to the present invention are, conventionally, 
formed of cells provided, each, With a transistor associated 
With a capacitor. Each memory plane includes local bit lines 
connecting, in a column, the drains of the different transis 
tors, the respective gates of Which are connected, in a roW, 
to Word lines. The association of the memory cell sections by 
pairs corresponds, as previously, to a coupling for alternately 
using one plane or the other as a reference plane. 

[0046] FIG. 5 very schematically shoWs the organiZation 
of the read ampli?ers of an integrated circuit DRAM accord 
ing to an embodiment of the present invention. 

[0047] For clarity reasons, only tWo memory cells 1, 1‘ 
have been detailed in FIG. 5. Similarly, the representation of 
FIG. 5 is very partial in both array directions. As previously, 
reference Will only be made to read ampli?ers but it should 
be noted that these are read/Write ampli?ers. 

[0048] As illustrated in FIG. 5, each local bit line LBLlj, 
LBL2j, LBL1j+1, LBL2j+1, LBL3j, LBL4j, is connected to 
an input of a read or column decoding ampli?er A12j, 
A12j+1, A34j. Thus, respective ?rst ends of local bit lines 
LBLlj and LBL2J- are connected to tWo inputs of an ampli?er 
A12j. Lines LBL1j+1 and LBL2j+1 each have a ?rst end 
connected to ampli?er A12j+1. Lines LBL3J- and LBL4J- each 
have a ?rst end connected to the inputs of an ampli?er A34j. 
This same structure is repeated in the entire array. 

[0049] The respective free ends of the different local bit 
lines are individually connected to a read precharge device 
(not shoWn). This device is, conventionally, meant for 
precharging the bit lines of the memory planes to be read at 
a voltage Vdd/2, intermediary betWeen the tWo supply 
voltages Vdd and Vss of the memory circuit. A distinction 
betWeen the present invention and the conventional archi 
tecture such as described in relation With FIG. 2 is that the 
local bit lines, and no longer the global bit lines, are 
connected to the precharge devices. 

[0050] The present invention avoids the use of global bit 
lines to carry the data signals before decoding. HoWever, in 
the memory arrangement, decoded bit lines GBLDj, 
GBLDj+1, Which respectively interconnect the respective 
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outputs of the read ampli?ers of a same column, are used. 
The decoded data signals, present on the decoded bit lines of 
the present invention, are meant to be connected to the 
inputs of input-output stages I/O Which, conventionally, 
select one of their inputs to provide a bit B]- of a data Word 
read from the memory. 

[0051] The fact, according to the present invention, of 
associating a precharge device With each local bit line 
enables, Without increasing the unity siZe of memory cells 1, 
1‘, increasing the number of cells connected to a same local 
bit line and associated With a given read ampli?er, While 
considerably simplifying the structure (the number of tran 
sistors) of this read ampli?er. 

[0052] Indeed, the capacitance to be taken into account in 
the input signal-to-noise ratio of the read ampli?ers noW is 
the sole local bit line capacitance and no longer the sum of 
this capacitance With that of the global bit line. The global 
bit line capacitance no longer has, according to the present 
invention, any incidence upon this signal-to-noise ratio since 
the conductive lines used to form the decoded bit lines of the 
present invention are used to carry data ampli?ed and 
decoded by the read ampli?ers and Which thus are in CMOS 
levels. Referring to the previously mentioned eXample of an 
HCMOS6 technology in Which the capacitance of storage 
capacitors C is on the order of 35 fF, the length of the local 
bit lines and, thus, the number of memory cells connected 
thereto, can be increased to reach a capacitance on the order 
of 300 fF. Such a capacitance provides a signal-to-noise ratio 
greater than one tenth and already enables considerable 
simpli?cation of the read ampli?ers. 

[0053] As a speci?c eXample of embodiment, by connect 
ing 128 memory cells per local bit line, a local bit line stray 
capacitance on the order of 280 fF is obtained, to be 
compared to a 35 fF capacitance. This results in a signal 
to-noise ratio on the order of 1/7. With such a signal-to-noise 
ratio, it is then possible to design a read ampli?er having a 
number of transistors limited to some ten transistors and, 
accordingly, the design of Which is facilitated and the bulk 
of Which is greatly reduced. The realiZation of a read 
ampli?er and the in?uence of the input signal-to-noise ratio 
upon its complexity is Within the abilities of those skilled in 
the art. 

[0054] Thus, although the present invention leads to mul 
tiplying the number of read ampli?ers With respect to a 
conventional memory, it considerably simpli?es them. Fur 
ther, by eliminating the section decoders required by con 
ventional memories, the vertical siZe increase due to the use 
of one roW of read ampli?ers per pair of memory sections is 
reduced. 

[0055] It should be noted that by lengthening the local bit 
lines, the number of roWs of read ampli?ers (and thus, of 
memory sections) is smaller in a memory according to the 
present invention than in a conventional memory using 
section decoders. 

[0056] An advantage of the present invention is that by 
eliminating the section decoders, the current surge during 
the memory read precharge is considerably reduced. 

[0057] Another advantage of the present invention is that 
by improving the signal-to-noise ratio of the read ampli?er 
inputs, the individual bulk of a read ampli?er is reduced. 
NoW, as seen previously, the read ampli?ers distribute in 
practice in tWo columns due to their bulk (FIG. 3). Although 
the bulk reduction provided by the present invention does 
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not enable making an ampli?er on a single column since the 
Width of a column is de?ned based on the individual siZe of 
a MOS transistor of the circuit, the present invention reduces 
or minimiZes the height taken up to make a read ampli?er. 

[0058] It should be noted that the architecture of the 
memory circuit of the present invention absolutely respects 
the column selection conventionally performed by the input 
output stages. In this regard, it should be noted that the 
number of inputs of each input-output stage is not modi?ed 
by the implementation of the present invention With respect 
to a conventional architecture for a given memory. Indeed, 
While, in a conventional memory, the interconnection of the 
different memory sections is performed upstream of the read 
ampli?ers, this interconnection is performed, according to 
the present invention, doWnstream of these read ampli?ers, 
but remains of the same nature. 

[0059] Another feature of the present invention is to take 
advantage of the individual bulk reduction of the read 
ampli?ers and of the elimination of the section decoders to 
transfer to a single side of the memory all its inputs-outputs. 

[0060] FIG. 6 very schematically shoWs the architecture 
of an integrated circuit memory according to the present 
invention. FIG. 6 is a top vieW of an integrated circuit 
memory chip 2‘, made by implementing the present inven 
tion. For clarity, it is assumed that the memory taken as an 
eXample in FIG. 6 only includes four sections S1, S2, S3, 
S4, and is associated With tWo read ampli?er (or column 
decoder) roWs CDEC12 and CDEC34. It should be noted 
that in practice, the number of read ampli?er roWs is much 
larger. 

[0061] According to the present invention such as illus 
trated in FIG. 6, the data input-output stages are transferred 
to the same alignment, preferably on the same side of the 
memory as the roW decoders and the roW predecoder. 
Accordingly, according to the present invention, all address 
ing, decoding, amplifying and input-output circuits of the 
memory circuit are on a single side of integrated circuit chip 
2‘, at one end of the roWs, that is, of the Word lines. As 
illustrated in FIG. 5, the decoded bit lines GBLDj, GBLDj+1 
Which interconnect the respective outputs of the read ampli 
?ers are connected, via conductors Lj, LJ-+1, to input-output 
stages I/O. Lines Lj and Lj+1 are parallel to Word lines WL 
since, according to the present invention, the input-output 
stages are distributed in the left-hand portion of chip 2‘ 
(FIG. 6). In this portion of the chip, all circuits (RDEC, 
PREDEC, I/O, CONTROL) are arranged so that address bus 
ADD, data bus DATA and control bus CTR all are on a same 
side of chip 2‘. 

[0062] A feature of the invention is that the direction 
change of the bit lines decoded through conductors L that are 
perpendicular to the lines GBLD is made through a direct 
conductive interconnection, that is Without active elements 
such as the transistor provided in the decoding ampli?ers 
and in the memory cells. 

[0063] An advantage of the present invention is that it uses 
the space left free by roW decoders RDEC and their prede 
coding circuit to house, on the same side of the memory 
circuit, input-output stages I/O and the general memory 
control circuits (CONTROL). This is made possible by the 
housing of read ampli?ers CDEC inside the actual memory 
array. 

[0064] Thus, an induced advantage of the present inven 
tion is that, Without increasing the general memory siZe, or 
even, While decreasing it, a circuit having all eXternal 
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accesses on the same side is obtained, Which considerably 
simpli?es its association With other circuits to make an 
electronic system. 

[0065] Another advantage of the present invention is that 
by transferring all control circuits to a same side of the 
memory, the general bulk of the memory circuit is reduced. 

[0066] Another advantage of the present invention is that 
the “mutual” proximity of all functions shortens the signal 
propagation times and, accordingly, increases performance. 

[0067] Further, the fact that the ampli?er outputs are 
interconnected by column causes (as compared to the con 
ventional case of FIG. 3) a decoding of the ampli?er outputs 
upstream of the input-output stages Which only receive one 
Wire per column. This considerably reduces the number of 
Wires betWeen the input-output stages and the memory array, 
Which results in a decrease of the number of buffers of the 
input-output stages, and thus of the surface and consump 
tion. 

[0068] For example, the decoding of the read ampli?er 
outputs is performed by means of selector sWitches K12], 
K34], K12j+1, K34j+1, etc., for example in CMOS technol 
ogy, respectively associated With the outputs of ampli?ers 
A12]-, A34], A12J-+1, A34j+1, etc. These sWitches even 
enable, if desired, to share the same decoded bit line 
conductor GBLD betWeen several columns, preferably 
neighboring one another. The number of buffers located at 
the ends of these Wires at the input of the input-output stages 
is further reduced or minimiZed. For clarity, the respective 
control signals of the sWitches have not been shoWn. 

[0069] It should be noted that, to enable an interconnec 
tion betWeen decoded bit lines GBLDj, GBLDj+1 and the 
respective lines Lj, Lj+1 of connection to the input-output 
stages, it is necessary to have, in the multiple-layer inte 
grated circuit in Which the memory is formed, a metalliZa 
tion level that enable making lines Lj and Lj+1 Without 
disturbing the pattern of Word lines WL or the respective 
interconnections betWeen the different memory circuit com 
ponents. 

[0070] A ?rst possible solution is to provide a slight 
increase of the memory circuit plane bulk to guarantee a 
proper passing of the different conductors. 

[0071] A second preferred solution is to provide an addi 
tional metalliZation level, to enable making these additional 
interconnections. 

[0072] In practice, in an HCMOS6 technology, a metalli 
Zation level (the ?fth level) is available. The implementation 
of the present invention is then perfectly compatible With 
conventional methods. In another technology, a dedicated 
metal level may be added, or an available level (for example, 
the ?fth or the sixth level in HCMOS7 technology) may be 
used. Of course, the present invention is likely to have 
various alterations, modi?cations, and improvements Which 
Will readily occur to those skilled in the art. In particular, the 
distribution of the different memory control circuits in the 
lateral portion intended for them depends on the respective 
siZes of the circuits used, and thus on the application and on 
the organiZation of the memory array itself. 

[0073] Further, although reference has been made in the 
foregoing description to DRAMs, the present invention 
applies to any type of array memory organiZed in memory 
planes (or sections) formed, each, of an array. In particular, 
the present invention applies to folded memories, to 
SRAMs, and to ROMs or EPROMs. Adapting the circuits to 
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implement the present invention is Within the abilities of 
those skilled in the art based on the functional indications 
given hereabove, provided that a decoded bit line pattern is 
respected (betWeen the read/Write ampli?ers and the input 
output stages) on tWo perpendicular conductive (metal) 
levels. For example, for a folded memory, it may be assumed 
that tWo coupled memory cell sections are interleaved so 
that, for each read ampli?er, the tWo local bit lines corre 
spond to tWo neighboring lines. A roW of read ampli?ers is 
then provided betWeen each pair of interleaved sections. 

[0074] Further, it should be noted that the present inven 
tion also applies to memory cells made based on P-channel 
transistors. The adaptations are then Within the abilities of 
those skilled in the art and correspond to the conventional 
adaptations to pass from a circuit for memory cells in 
N-channel transistors to a circuit for memory cells in 
P-channel transistors. 

[0075] Such alterations, modi?cations, and improvements 
are intended to be part of this disclosure, and are intended to 
be Within the spirit and the scope of the present invention. 
Accordingly, the foregoing description is by Way of example 
only and is not intended to be limiting. The present invention 
is limited only as de?ned in the folloWing claims and the 
equivalents thereto. 

What is claimed is: 
1. An integrated circuit memory including an array of 

memory cells divided into several sections, and several roWs 
of column decoding ampli?ers, the respective outputs of 
Which are interconnected, by column, by means of a 
decoded bit line, each decoded bit line including tWo per 
pendicular parts, one of Which is in the roW direction to 
directly connect each decoded bit line to an input of an 
input-output stage of the memory arranged at one end of the 
roWs. 

2. The memory according to claim 1, Wherein the direc 
tion change betWeen the tWo parts is made Without an active 
element, through a direct conductive interconnection. 

3. The memory of claim 1, including one roW of column 
decoding ampli?ers for at most tWo sections. 

4. The memory of claim 1, Where each memory cell is 
formed of a transistor associated With a storage capacitor, 
Wherein each column decoding ampli?er is directly con 
nected to a local bit line interconnecting the respective 
drains of the transistors of the memory cells of a section. 

5. The memory of claim 1, Wherein all the circuits of 
exploitation of the memory cells are housed in the same 
alignment on the integrated circuit. 

6. The memory of claim 5, Wherein all the circuits of 
exploitation of the memory cells, except for the column 
decoding ampli?ers, are housed on either side of the inte 
grated circuit, at the ends of the memory cell roWs. 

7. The memory of claim 5, Wherein all the circuits of 
exploitation of the memory cells, except for the column 
decoding ampli?ers, are housed on a single side of the 
integrated circuit, at one end of the memory cell roWs. 

8. The memory of claim 7, Wherein all memory input 
output buses are on a same side of the integrated circuit. 

9. The memory of claim 1, Wherein the number of roWs 
of memory cells per memory section is chosen to respect a 
signal-to-noise ratio in the read mode Which is greater than 
1/10 at the input of the column decoding ampli?ers. 


