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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a semiconductor device and a wiring method and, more particularly, to a
semiconductor device that is preferred as for a bit line control circuit in a memory and a wiring method for such semi-
conductor device.

2. Description of the Related Art

[0002] US5892261A refers to an apparatus and method for use in a semiconductor memory device to reduce internal
circuit damage resulting from the effects of electro-static discharge (ESD) on a bitline pull-up or other type of circuit.
Each of a plurality of bitlines in the memory device are coupled to a source terminal of a corresponding N-type MOSFET.
Each source terminal is formed in a separate corner portion of at least one active region of the memory device, and is
coupled to a given bitline via a bitline contact arranged in the corner portion. Each drain terminal of the N-type MOSFETS
is formed from another portion of the active region and is coupled to a VDD supply of the memory device via a VDD
contact. A gate terminal of a given MOSFET is formed from a polysilicon gate region overlying a channel in the active
region. The gate region has an approximately 90 DEG bend therein such that a bitline contact in the corresponding
corner portion of the active region is located between the bend and an outer peripheral edge of the corner portion.
[0003] US5814844A refers to a gate array with flexible interconnection structure. A basic cell of the gate array comprises
a pMOS transistor having two FETs connected in series to each other and an nMOS transistor also having two FETs
also connected in series to each other. The pMOS transistor and the nMOS transistor are formed on a substrate and
arranged in parallel to each other, and gate electrodes corresponding to the FETs are commonly provided for the pMOS
transistor and the nMOS transistor. In this structure, a first auxiliary wire is provided between the gate electrodes on the
same layer as the gate electrodes. A second auxiliary wire is provided between adjacent basic cells also on the same
layer as the gate electrodes. Wiring in a macro cell can be completed by using the first and second auxiliary wires of
different types to form a two-dimensional structure.
[0004] US5079614A refers to a gate array architecture with basic cell interleaved gate electrodes. The gate electrode
structure for the basic cells comprises a pair of combshaped gate electrodes each having a plurality of parallel spatially
disposed legs. Gate electrode pairs are formed over each of the basic cells in opposite opposed relation with their legs
alternately interleaved relative to each other. At least one pair of alternate interleaved legs is formed across each of the
basic cell diffusion regions, and metal interconnects are formed across the basic cells in a direction perpendicular relative
to direction of the formed interleaved legs, and are contacted to drain/source areas of complementary channel MOS
transistors and also to the gate electrode legs in gate array basic cells, as required, to form a designated circuit design.
[0005] A Static Random Access Memory (SRAM) is a semiconductor memory that can operate at a high speed and,
therefore, is used widely as a register or cache memory inside a central processing unit (CPU). In recent years, there
has been an increasing demand for larger storage capacity and faster reading of the memory.
[0006] Each memory cell in a SRAM is connected with one word line and one bit line pair BL and BLB and, when the
word line is set to "1", bit data is read and written via the bit line pair BL and BLB. The read operation, which is required
to be faster, is typically performed by using a sense amplifier to amplify a small potential difference between BL and
BLB in accordance with the value of the memory cell. (see Japanese Unexamined Patent Publication No. 2003-109379.)
[0007] The following approaches have been adopted in the related art so that the small potential difference between
the bit lines can accurately reflect the value of the memory cell. One approach is to precharge both of the bit lines to
High potential before the bit data is read by using two PMOS (Positive-channel Metal-Oxide Semiconductor) transistors,
i.e, prechargers that can connect each bit line to the power supply voltage VDD. Another approach is to set both of the
bit lines to the same potential by using one PMOS transistor, i.e. an equalizer, that can connect the bit lines with each other.
[0008] However, as the density of the memory cells is increased to increase the storage capacity, a load capacitance
is also increased and, as a result, the voltage between the bit lines is reduced and any change becomes smaller.
Therefore, if there is a variation in the load capacitance between the bit lines, stored data cannot be read accurately. In
other words, the load capacitance values of BL and BLB must be exactly equal to each other so that a small voltage
between BL and BLB can reflect the value of the memory cell. Thus, the load capacitance values of BL and BLB must
be equal to each other to produce the SRAMs at a high yield.
[0009] In this connection, in order to prevent imbalance of the load capacitance due to mask deviations when wiring
of the SRAM is formed, there has been proposed a technique to exchange positions halfway along two bit lines. (see
Japanese Unexamined Patent Publication No. H02-89360.)
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SUMMARY OF THE INVENTION

[0010] Accordingly, it is desirable to provide a semiconductor device that can reduce an imbalance in the load capac-
itance and is smaller.
[0011] According to an embodiment of the present invention, there is provided a semiconductor device that includes
a memory cell; a first bit line and a second bit line each connected to the memory cell; a first gate and a second gate
disposed in parallel to each other; a first circuit controlling the memory cell provided with a first diffusion area formed
outside of the first gate, a second diffusion area formed between the first gate and the second gate and a third diffusion
area formed outside of the second gate; and a second circuit controlling the memory cell provided with a fourth diffusion
area formed outside of the first gate, a fifth diffusion area formed between the first gate and the second gate and a sixth
diffusion area formed outside of the second gate; wherein the first diffusion area is connected with the sixth diffusion
area via the first bit line, the third diffusion area is connected with the fourth diffusion area via the second bit line, and
the second diffusion area is connected with the fifth diffusion area via a power supply, wherein the first to sixth diffusion
areas are p-type.
[0012] In the semiconductor device configured as described above according to an embodiment of the present inven-
tion, load capacitance does not vary even if positions between the gates and the diffusion areas are misaligned. Further,
two transistors share one diffusion area so that semiconductor device can be made compact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1a is a diagram showing a previously-proposed bit line control circuit;
Fig. 1b is a diagram schematically showing a semiconductor device implementing the circuit of Fig. 1a;
Fig. 2a is a diagram showing another previously-proposed bit line control circuit;
Fig. 2b is a diagram schematically showing a semiconductor device implementing the circuit of Fig. 2a;
Fig. 3 is a diagram schematically showing possible deviations between gates and diffusion layers of Fig. 1b;
Figs. 4a and 4b are diagrams conceptually showing an example useful for understanding the present invention;
Fig. 5 is a diagram showing a bit line control circuit according to an embodiment of the present invention;
Fig. 6 is a diagram schematically showing a semiconductor device implementing the bit line control circuit of Fig. 5; and
Fig. 7 is a diagram schematically showing possible deviations between gates and diffusion layers in the semiconductor
circuit of Fig. 6.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Before describing embodiments of the present invention, a previously-proposed related art will be described
first and an overview of an embodiment of the present invention will be described in contrast with the related art so as
to clarify the effects of an embodiment of the present invention.
[0015] Fig. 1a shows a bit line control circuit provided with a precharge circuit 60 and an equalizer circuit 70 connected
to a conventional bit line pair. The precharge circuit 60 includes a P-channel metal oxide semiconductor (PMOS) transistor
61 that can connect the one bit line BL to a power supply voltage VDD, and a PMOS transistor 62 that can connect the
other bit line BLB to the power supply voltage VDD. The equalizer circuit 70 includes a PMOS transistor 71, the source
and drain of which are respectively connected to each of the bit lines. When a precharge signal PCH is input to the
gates, the three transistors 61, 62 and 71 become conductive to set the potential of the bit line pair to the power supply
voltage VDD or, in other words, the same voltage forcibly.
[0016] Fig. 1b shows a schematic diagram of a top side of the semiconductor integrated circuit constituting the bit line
control circuit of Fig. 1a. In Fig. Ib, reference numerals 81 to 85 designate diffusion areas for forming the PMOS transistors
and reference numerals 91 to 93 designate the gates, for example, made of polysilicon. Metal layers acting as wirings
for electrical connection are omitted for the sake of clarity of the drawing. The gates 91 and 92 act as the gates of the
PMOS transistors 61 and 62 constituting the precharge circuit 60. The diffusion area 81 corresponds to the drain of the
PMOS transistor 61 that is connected to the bit line BL. The diffusion area 82 corresponds to the source of the PMOS
transistor 61 that is connected to the power supply voltage VDD. Further, the diffusion area 83 is the drain of the PMOS
transistor 62 that is connected to the bit line BLB. The diffusion area 82 is also the source of the PMOS transistor 61
that is connected to the power supply voltage VDD. Thus, the diffusion areas 81 - 83 and the gates 91 and 92 constitute
the precharge circuit.
[0017] Further, the diffusion area 84, the gate 93 and the diffusion area 85 constitute the PMOS transistor 63 acting
as the equalizer 70. The diffusion area 84 is connected to the bit line BL and the diffusion area 85 is connected to the
bit line BLB.



EP 1 739 750 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0018] In the previously-proposed circuit shown in Figs. 1a and 1b, as apparent from Fig. 1b, even though the precharge
transistors or the PMOS transistors 61 and 62 are arranged in parallel, the equalizing transistor or the PMOS transistor
61 is arranged singly, so that free space is created on the both sides of the PMOS transistor 71 or on the outside of the
diffusion areas 84 and 85. Thus, a high-density circuit cannot be obtained.
[0019] Figs. 2a and 2b show another related art proposed for a high-density circuit. The elements identical to those
in Figs. 1a and 1b are designated by like reference numerals. Fig. 2a shows a circuit in which two PMOS transistors 72
and 73 arranged in parallel are used in place of the transistor 71 constituting the equalizer in the circuit of Fig. 1a. Fig.
2b shows a semiconductor integrated circuit implementing the equalizer of Fig. 2a. The semiconductor integrated circuit
of Fig. 2b utilizes the free space adjacent to the diffusion areas 84 and 85 of Fig. 1b so that the equalizer can be made
more compact.
[0020] More specifically, the equalizer circuit 70 of Fig. 2b has a diffusion area 87, a gate 95 and a diffusion area 86
that constitute the transistor 72, wherein the diffusion area 87, which acts as the source, is connected to the bit line BL
and the diffusion area 86, which acts as the drain, is connected to the bit line BLB. Further, the equalizer circuit 70 of
Fig. 2b also has a diffusion area 88, a gate 96 and a diffusion area 87 that constitute the transistor 73, wherein the
diffusion area 88, which acts as the source, is connected to the bit line BLB and the diffusion area 87, which acts as the
drain, is connected to the bit line BL. Thus, the diffusion area 87 connected to the bit line BL is shared by the transistors
72 and 73 so that the footprint of the equalizer circuit 70 can be reduced. However, the equalizer circuit 70 has an
imbalance between a load capacitance of the bit line BL and that of the bit line BLB, because the diffusion areas BL and
BLB have different sizes.
[0021] Further, such circuits have a common problem as described below. In general, in semiconductor manufacturing
process in which various masks are used to form patterns repeatedly, any deviations between patterns for forming
diffusion layers and patterns for forming gates will result in deviations of the positions between the diffusion layers and
the gates. Such deviations, in turn, may result in lot-to-lot performance variation. Fig. 3 shows an example of deviations
of patterns which can be caused by manufacturing the circuit of Fig. 1b. As apparent from the figure, the diffusion areas
81 and 83 in the precharge circuit have different widths and the diffusion areas 84 and 85 in the equalizer circuit have
different widths. In both the precharge transistors and the equalizer transistors, dimensions of the diffusion areas con-
nected to the bit line pair BL and BLB are different and the load capacitance of each of the bit lines becomes unbalanced.
Similarly, also in the precharge circuit of Fig. 2b, any deviations of the positions between the diffusion layers and the
gates may result in an imbalance between the load capacitance of the bit lines.
[0022] As will be understood from the description below, according to an embodiment of the present invention, it is
possible to provide a semiconductor device that has a high-density circuit without making the load capacitance of the
bit line pair unbalanced.
[0023] Fig. 4a is a diagram schematically showing a semiconductor device according to an example useful for under-
standing the present invention. The semiconductor device includes gates G1 and G2, diffusion areas A1 to A3, and
diffusion areas B1 to B3. The diffusion area A1, the gate G1, the diffusion area A2, the gate G2 and the diffusion area
A3 constitute a first circuit 1 including two transistors, and the diffusion area B1, the gate G1, the diffusion area B2, the
gate G2 and the diffusion area B3 constitute a second circuit 2 including two transistors. Any one of the diffusion areas
A1 to A3 of the first circuit 1 is selectively connected to any of the diffusion areas B1 to B3 of the second circuit 2. For
example, the diffusion areas A1 and B3 and the diffusion areas A3 and B1 are connected respectively, or the diffusion
areas A1, A3 and B2 and the diffusion areas A2, B1 and B3 are connected respectively. In this case, as can be seen
from Fig. 4b, even if there are deviations of the positions between the diffusion layers and the gates in manufacturing
process, the size of the diffusion areas is: 

or 

and, therefore, the load capacitance of the two diffusion areas does not vary and the imbalance of the load capacitance
does not occur. Further, the two transistors in each circuit share one diffusion area, respectively, so that the circuit can
be made relatively smaller.
[0024] Hereinafter, an embodiment of the present invention will be described with reference to Figs. 5 to 7. Fig. 5
shows a bit line control circuit 10 of this embodiment that is connected to a plurality of memory cells 40 in an SRAM.
The SRAM includes a plurality of memory cells arranged in a matrix manner. Each memory cell includes six transistors,
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among which four transistors in the center form cross-coupled inverters. The memory cell can store one-bit value and
be written/read via the bit line pair BL and BLB when the word line WL is set to "1". The memory cell can be read by
using a sense amplifier (not shown) to amplify a small voltage difference between the bit lines BL and BLB.
[0025] The bit line control circuit 10 includes a precharge circuit 20 and an equalizer circuit 30. Before reading of the
memory cell, a precharge signal PCH is applied to the gates of each transistor so that the bit line pair BL and BLB in
the precharge circuit 20 is charged to the power supply voltage VDD and the voltages of the bit line pair BL and BLB in
the equalizer circuit 30 are made equal to each other.
[0026] In this embodiment, the precharge circuit 20 and the equalizer circuit 30 are both configured so that the circuits
are divided into two elements arranged in parallel to be aligned in the direction of the bit line. As is apparent from a
comparison between Fig. 5 and Fig. 2a, the precharge circuit 20 and the equalizer 30 are both divided into two elements
and the transistors are arranged doubly in the direction of the bit line.
[0027] The precharge circuit 20 is divided into two circuits arranged in parallel, one of which includes PMOS transistors
21 and 22 and the other of which includes PMOS transistors 23 and 24. The transistor 21 can connect the power supply
voltage VDD to the bit line BL and the transistor 22 can connect the power supply voltage VDD to the bit line BLB.
Further, the transistor 23 that is formed downstream from the transistor 21 in the direction of the bit line BL can connect
the power supply voltage VDD to the bit line BLB and the transistor 24 that is formed downstream from the transistor
22 in the direction of the bit line BLB can connect the power supply voltage VDD to the bit line BL.
[0028] The equalizer circuit 30 is divided into two circuits arranged in parallel, one of which includes PMOS transistors
31 and 32 and the other of which includes PMOS transistors 33 and 34. The transistor 31 connects the source to the
bit line BL and connects the drain to the bit line BLB. On the contrary, the transistor 32 connects the source to the bit
line BLB and connects the drain to the bit line BL. Further, the transistor 33 that is formed downstream from the transistor
31 in the direction of the bit line BL connects the source to the bit line BLB and connects the drain to the bit line BL in
contrast to the transistor 31, and the transistor 34 that is formed downstream from the transistor 32 in the direction of
the bit line BLB connects the source to the bit line BL and connects the drain to the bit line BLB in contrast to the transistor
32. When a signal is given to the gates of the transistors 31 to 34 connected as described above to make them conductive,
the bit lines BL and BLB are set to the same potential forcibly.
[0029] Fig. 6 shows a schematic top view of a circuit configuration implementing the circuit of Fig. 5 as a semiconductor
integrated circuit. The shaded areas designate the gates and blocks designate diffusion areas. Wiring layers for con-
nection are omitted for ease of the understanding of the drawing.
[0030] The gates of the transistors 21, 23, 31 and 33 aligned along the bit line BL in Fig. 5 correspond to a gate 11 in
Fig. 6 and the gates of the transistors 22, 24, 32 and 34 in Fig. 5 correspond to a gate 12 in Fig. 6. As shown in Fig. 5,
the gates are connected mutually. In Fig. 6, the mutual connection is performed by connecting the gate 11 and the gate
12 at a connecting part 13. The precharge circuit 20 includes diffusion areas 41 to 45 and the gates 11 and 12, and the
equalizer circuit 30 includes diffusion areas 51 to 56 and the gates 11 and 12.
[0031] In the precharge circuit 20, the transistor 21 has the diffusion areas 41 and 42 on the both sides of the gate
11, wherein the diffusion area 41 is the drain connected to the bit line BL and the diffusion area 42 is the source connected
to the power supply voltage VDD. Then, the transistor 22 has the diffusion areas 43 and 42 on the both sides of the gate
12, wherein the diffusion area 43 is the drain connected to the bit line BLB and the diffusion area 42 is the source
connected to the power supply voltage VDD. Further, the transistor 23 has the diffusion areas 44 and 45 on the both
sides of the gate 11, wherein the diffusion area 44 is the drain connected to the bit line BLB and the diffusion area 45
is the source connected to the power supply voltage VDD. The transistor 24 has the diffusion areas 46 and 45 on the
both sides of the gate 12, wherein the diffusion area 46 is the drain connected to the bit line BL and the diffusion area
45 is the source connected to the power supply voltage VDD.
[0032] Comparison between the transistors 21 and 23 arranged in the direction of the bit line shows that the sources
of both transistors are connected to the power supply voltage, while the drain of the transistor 21 is connected to the bit
line BL but the drain of the transistor 23 is connected to the bit line BLB. Similarly, the sources of the transistors 22 and
24 divided in the direction of the bit line are connected to the power supply potential, while the drains of the transistors
22 and 24 are connected to the bit lines BLB and BL, respectively.
[0033] In the equalizer circuit 30, the transistor 31 has the diffusion areas 52 and 51 on the both sides of the gate 11,
wherein the diffusion area 52 is the source connected to the bit line BL and the diffusion area 51 is the drain connected
to the bit line BLB. Then, the transistor 32 has the diffusion areas 53 and 52 on the both sides of the gate 12, wherein
the diffusion area 53 is the source connected to the bit line BLB and the diffusion area 52 is the drain connected to the
bit line BL. Further, the transistor 33 has the diffusion areas 55 and 54 on the both sides of the gate 11, wherein the
diffusion area 55 is the source connected to the bit line BLB and the diffusion area 54 is the drain connected to the bit
line BL. Still further, the transistor 34 has the diffusion areas 56 and 55 on the both sides of the gate 12, wherein the
diffusion area 56 is the source connected to the bit line BL and the diffusion area 55 is the drain connected to the bit line BLB.
[0034] As described above, when the precharge and equalizer circuits are respectively divided into two circuits and
the diffusion areas are connected selectively to the bit line pair BL and BLB as shown in Fig. 5, the diffusion area 41
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connected to the bit line BL, the diffusion area 44 connected to the bit line BLB, the diffusion area 51 connected to the
bit line BLB and the diffusion area 54 connected to the bit line BL are aligned from above to below on the left side of the
figure, and the diffusion area 43 connected to the bit line BLB, the diffusion area 46 connected to the bit line BL, the
diffusion area 53 connected to the bit line BLB and the diffusion area 56 connected to the bit line BL are aligned on the
right side of the figure.
[0035] Fig. 7 shows an example in which deviations can occur between the diffusion areas and the gates when the
bit line control circuit configured as shown in Fig. 6 is manufactured in semiconductor manufacturing process. In the
figure, the width Lf of the left diffusion areas is smaller than the width Lr of the right diffusion areas.
[0036] However, from the viewpoint of the load capacitance of the bit lines BL and BLB, in the precharge circuit, the
diffusion areas 41 and 46, which are connected to the bit line BL, and the diffusion areas 43 and 44, which are connected
to the bit line BLB, are divided to the left and right, respectively, and the size of these diffusion areas is: 

and, therefore, the load capacitance of each of the bit lines does not vary even if the deviations occur between the
diffusion areas and the gates.
[0037] Further, in the equalizer circuit, the diffusion areas 52, 54 and 56 are connected to the bit line BL and the
diffusion areas 51, 53 and 55 are connected to the bit line BLB and the size of these diffusion areas is: 

and, therefore, the load capacitance of each of the bit lines does not vary even if the deviations occur between the
diffusion areas and the gates.

Claims

1. A semiconductor device comprising:

a memory cell;
a first bit line (BL;BLB) and a second bit line (BL;BLB) each connected to the memory cell;
a first gate (11) and a second gate (12) disposed in parallel to each other;
a first circuit controlling the memory cell provided with a first diffusion area (41) formed outside of the first gate
(11), a second diffusion area (42) formed between the first gate (11) and the second gate (12) and a third
diffusion area (43) formed outside of the second gate (12); and
a second circuit controlling the memory cell provided with a fourth diffusion area (44) formed outside of the first
gate (11), a fifth diffusion area (45) formed between the first gate (11) and the second gate (12) and a sixth
diffusion area (46) formed outside of the second gate (12);
wherein the first diffusion area (41) is connected with the sixth diffusion area (46) via the first bit line (BL;BLB),
the third diffusion area (43) is connected with the fourth diffusion area (44) via the second bit line (BL;BLB), and
the second diffusion area (42) is connected with the fifth diffusion area (45) via a power supply,
wherein the first to sixth diffusion areas are p-type.

2. A semiconductor device according to claim 1, further comprising:

a third circuit controlling the memory cell provided with a seventh diffusion area (51) formed outside of the first
gate (11), an eighth diffusion area (52) formed between the first gate (11) and the second gate (12) and a ninth
diffusion area (53) formed outside of the second gate (12);
a fourth circuit controlling the memory cell provided with a tenth diffusion area (54) formed outside of the first
gate (11), an eleventh diffusion area (55) formed between the first gate (11) and the second gate (12) and a
twelfth diffusion area (56) formed outside of the second gate (12);
the seventh, ninth and eleventh diffusion areas (51, 53, 55) being connected with the first bit line (BL;BLB); and
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the eighth, tenth and twelfth diffusion areas (53, 54, 56) being connected with the second bit line (BL;BLB),
wherein the seventh to twelfth diffusion areas are p-type.

Patentansprüche

1. Eine Halbleitervorrichtung, umfassend:

eine Speicherzelle;
eine erste Bitleitung (BL; BLB) und eine zweite Bitleitung (BL; BLB), welche jeweils mit der Speicherzelle
verbunden sind;
ein erstes Gate (11) und ein zweites Gate (12), welche parallel zueinander angeordnet sind;
einen ersten Schaltkreis, welcher die Speicherzelle steuert, versehen mit einem außerhalb des ersten Gates
(11) gebildeten ersten Diffusionsbereich (41), einem zwischen dem ersten Gate (11) und dem zweiten Gate
(12) gebildeten zweiten Diffusionsbereich (42) und einem außerhalb des zweiten Gates (12) gebildeten dritten
Diffusionsbereich (43); und
einen zweiten Schaltkreis, welcher die Speicherzelle steuert, versehen mit einem außerhalb des ersten Gates
(11) gebildeten vierten Diffusionsbereich (44), einem zwischen dem ersten Gate (11) und dem zweiten Gate
(12) gebildeten fünften Diffusionsbereich (45) und einem außerhalb des zweiten Gates (12) gebildeten sechsten
Diffusionsbereich (46);
wobei der erste Diffusionsbereich (41) mit dem sechsten Diffusionsbereich (46) über die erste Bitleitung (BL;
BLB) verbunden ist, der dritte Diffusionsbereich (43) mit dem vierten Diffusionsbereich (44) über die zweite
Bitleitung (BL; BLB) verbunden ist und der zweite Diffusionsbereich (42) mit dem fünften Diffusionsbereich (41)
über eine Energieversorgung verbunden ist, wobei der erste bis sechste Diffusionsbereich ein p-Typ ist.

2. Halbleitervorrichtung gemäß Anspruch 1, weiter umfassend:

einen dritten Schaltkreis, welcher die Speicherzelle steuert, versehen mit einem außerhalb des ersten Gates
(11) gebildeten siebten Diffusionsbereich (51), einem zwischen dem ersten Gate (11) und dem zweiten Gate
(12) gebildeten achten Diffusionsbereich (52) und einem außerhalb des zweiten Gates (12) gebildeten neunten
Diffusionsbereich (53);
einen vierten Schaltkreis, welcher die Speicherzelle steuert, versehen mit einem außerhalb des ersten Gates
(11) gebildeten zehnten Diffusionsbereich (54), einem zwischen dem ersten Gate (11) und dem zweiten Gate
(12) gebildeten elften Diffusionsbereich (55) und einem außerhalb des zweiten Gates (12) gebildeten zwölften
Diffusionsbereich (56);
wobei der siebte, der neunte und der elfte Diffusionsbereich (51, 53, 55) mit der ersten Bitleitung (BL; BLB)
verbunden ist; und
wobei der achte, der zehnte und der zwölfte Diffusionsbereich (53, 54, 56) mit der zweiten Bitleitung (BL; BLB)
verbunden ist,
wobei der siebte bis zwölfte Diffusionsbereich ein p-Typ ist.

Revendications

1. Dispositif semi-conducteur qui comprend :

une cellule de mémoire ;
une première ligne de bits (BL ; BLB) et une seconde ligne de bits (BL ; BLB) chacune reliées à la cellule de
mémoire ;
une première porte (11) et une seconde porte (12) disposées en parallèle ;
un premier circuit qui commande la cellule de mémoire et muni d’une première zone de diffusion (41) formée
à l’extérieur de la première porte (11), d’une seconde zone de diffusion (42) formée entre la première porte (11)
et la seconde porte (12), et d’une troisième zone de diffusion (43) formée à l’extérieur de la seconde porte (12) ; et
un second circuit qui commande la cellule de mémoire et muni d’une quatrième zone de diffusion (44) formée
à l’extérieur de la première porte (11), d’une cinquième zone de diffusion (45) formée entre la première porte
(11) et la seconde porte (12), et d’une sixième zone de diffusion (46) formée à l’extérieur de la seconde porte (12) ;
dans lequel la première zone de diffusion (41) est reliée à la sixième zone de diffusion (46) par la première
ligne de bits (BL ; BLB), la troisième zone de diffusion (43) est reliée à la quatrième zone de diffusion (44) par



EP 1 739 750 B1

8

5

10

15

20

25

30

35

40

45

50

55

la seconde ligne de bits (BL ; BLB), et la seconde zone de diffusion (42) est reliée à la cinquième zone de
diffusion (45) par une alimentation,
dans lequel la première à la sixième zones de diffusion sont de type P.

2. Dispositif semi-conducteur selon la revendication 1, qui comprend en outre :

un troisième circuit qui commande la cellule de mémoire et muni d’une septième zone de diffusion (51) formée
à l’extérieur de la première porte (11), d’une huitième zone de diffusion (52) formée entre la première porte (11)
et la seconde porte (12), et d’une neuvième zone de diffusion (53) formée à l’extérieur de la seconde porte (12) ;
un quatrième circuit qui commande la cellule de mémoire et muni d’une dixième zone de diffusion (54) formée
à l’extérieur de la première porte (11), d’une onzième zone de diffusion (55) formée entre la première porte (11)
et la seconde porte (12), et d’une douzième zone de diffusion (56) formée à l’extérieur de la seconde porte (12) ;
les septième, neuvième et onzième zones de diffusion (51, 53, 55) étant reliées à la première ligne de bits (BL ;
BLB) ; et
la huitième, la dixième et la douzième zones de diffusion (53, 54, 56) étant reliées à la seconde ligne de bits
(BL ; BLB),
dans lequel la septième à la douzième zones de diffusion sont de type p.
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