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(57) ABSTRACT 

There is provided a semiconductor memory device that 
includes: a plurality of memory mats each including a 
plurality of word lines, a plurality of bit lines, a plurality of 
memory cells each located at an intersection between the 
word line and the bit line, and at least one dummy word line 
not having connection to a dummy cell; a plurality of sense 
amplifier arrays located between adjacent memory mats, the 
sense amplifier arrays including a plurality of sense ampli 
fiers including a pair of input/output nodes, one of which 
pair is connected to the bit lines of the adjacent memory 
mats on one side and the other of which pair is connected to 
the bit lines of the adjacent memory mats on the other side, 
respectively; and an activating unit which, in response to 
activation of the word line in a memory mat selected from 
the memory mats, activates the dummy word line in the 
memory mat adjacent to the selected memory mat. 

22 Claims, 9 Drawing Sheets 
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SEMCONDUCTOR MEMORY DEVICE OF 
OPEN BIT LINE TYPE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue; a claim printed with strikethrough 
indicates that the claim was canceled, disclaimed, or held 
invalid by a prior post-patent action or proceeding. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a semiconductor memory 

device, and particularly to a semiconductor memory device 
of an open bit line type. 

2. Description of Related Art 
A semiconductor memory device represented by a DRAM 

includes a sense amplifier connected to a pair of bit lines, 
and a potential difference appearing in the bit line pair is 
amplified by the sense amplifier. Known methods for wiring 
a bit line pair include a folded bit line type in which a bit line 
pair is wired in the same direction as viewed from a sense 
amplifier, and an open bit line type in which a bit line pair 
is wired in the opposite direction to each other as viewed 
from a sense amplifier. 

In the folded bit line type, the pair of bit lines intersects 
the same word line, and thus when a word line is activated, 
the same coupling noise is Superposed on the bit lines. Thus, 
the noise accompanying with the activation of the word line 
is cancelled. On the other hand, in the open bit line type, the 
pair of bit lines intersects mutually different word lines, and 
thus when the word line is activated, coupling noise is 
Superposed on only one of the bit lines. Thus, an operation 
margin of the sense amplifier is reduced, and data can be 
inverted in Some cases. 
As a method of solving the problem in the open bit line 

type, there is known a method of canceling noise by using 
a dummy word line (see Japanese Patent Application Laid 
open No. H6-103754: hereinafter referred to as “patent 
document 1). 

However, in the semiconductor memory device described 
in the above patent document 1, a dummy cell is connected 
to a dummy word line. Accordingly, a memory cell, which 
is a reading target, is connected to one of bit lines and the 
dummy cell is connected to the other of the bit lines. 
Therefore, to prevent a problem in a sense operation, it is 
necessary to correctly control a potential to be stored in the 
dummy cell. Generally, one dummy cell is shared by a large 
number of memory cells. Therefore, to equalize the influ 
ence exerted on memory cells in which a high level is stored 
and on memory cells in which a low level is stored, it is 
necessary to accurately set the potential to be stored in the 
dummy cell to an intermediate level (an intermediate poten 
tial between high level and low level). This configuration 
requires a circuit that produces an accurate intermediate 
level, and as a result, there arises a problem that the chip size 
is increased. 

Furthermore, according to the technique of the above 
patent document 1, it is necessary to have, within a memory 
mat, an active region in which a dummy cell is formed, and 
this can cause a problem of increasing the chip size. 

SUMMARY 

The present invention seeks to solve one or more of the 
above problems, or to improve upon those problems at least 
in part. 
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2 
In one embodiment, there is provided a semiconductor 

memory device that includes: a plurality of memory mats 
each including a plurality of word lines, a plurality of bit 
lines, a plurality of memory cells each located at an inter 
section between the word line and the bit line, and at least 
one dummy word line not having connection to a dummy 
cell; a plurality of sense amplifier arrays located between 
adjacent memory mats, the sense amplifier arrays including 
a plurality of sense amplifiers including a pair of input/ 
output nodes, one of which pair is connected to the bit lines 
of the adjacent memory mats on one side and the other of 
which pair is connected to the bit lines of the adjacent 
memory mats on the other side, respectively; and an acti 
Vating unit which, in response to activation of the word line 
in a memory mat selected from the memory mats, activates 
the dummy word line in the memory mat adjacent to the 
selected memory mat. 

According to the semiconductor memory device of the 
present invention, it is unnecessary to store an intermediate 
potential or the like in a dummy cell, and this eliminates 
necessity of arranging a circuit that produces Such a poten 
tial. Further, the dummy cell itself is not required, and this 
eliminates even necessity of having, within a memory mat, 
an active region in which the dummy cell is formed. Thus, 
according to the present invention, it is possible to cancel 
coupling noise occurring in an open bit line type while 
Suppressing the problem of increasing the chip size. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above features and advantages of the present inven 
tion will be more apparent from the following description of 
certain preferred embodiments taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a layout diagram of a configuration of a memory 
cell array unit of a semiconductor memory device according 
to a preferred embodiment of the present invention; 

FIG. 2 is a diagram showing a circuit configuration of the 
memory mats MAT1 to MAT7 except for the memory mats 
MAT0 and MAT8 positioned at both ends; 

FIG. 3 is a diagram showing a circuit configuration of the 
memory mats MAT0 and MAT8 positioned at the both ends: 

FIG. 4 is a diagram showing a layout of the active region 
10 within the memory mat; 

FIG. 5 is a circuit diagram of the memory cell MC; 
FIG. 6 is a circuit diagram of each sense amplifier SA; 
FIG. 7 is a circuit diagram of a decoder circuit 40; 
FIG. 8 is a circuit diagram of the decoder circuit 50: 
FIG. 9 is a table showing relations among values of mat 

selection signals, activated selection signals, and dummy 
selection signals; and 

FIGS. 10A and 10B are timing charts showing a potential 
change of the bit line BL, where FIG. 10A shows a case that 
a high level is held at the cell capacitor C of the memory cell 
MC, which is a reading target, and FIG. 10B shows a case 
that a low level is held at the same. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Preferred embodiments of the present invention will be 
explained below in detail with reference to the accompany 
ing drawings. 

FIG. 1 is a layout diagram of a configuration of a memory 
cell array unit of a semiconductor memory device according 
to a preferred embodiment of the present invention. 
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As shown in FIG. 1, the memory cell array unit of the 
semiconductor memory device includes nine memory mats 
MAT0 to MAT8 aligned in a Y direction. Sense amplifier 
arrays SAA are each located between the adjacent memory 
mats. On both sides of an X direction of each of the memory 
mats MAT0 to MAT8, word line driver arrays WLDA are 
located. While the nine memory mats MAT0 to MAT8 are 
aligned in one array in the present embodiment, the number 
of memory mats aligned in one array is not particularly 
limited in the present invention. 

The memory mats MAT0 to MAT8 are selected by 
respectively corresponding selection signals SELECT0 to 
SELECT7. However, the memory mats MATO and MAT8 
positioned at both ends are selected by the same selection 
signal SELECT0. The reason for this is that the number of 
bit lines BL included in the memory mats MAT0 and MAT8 
positioned at the both ends is half the number of the bit lines 
BL included in the other memory mats MAT1 to MATT, and 
thus a combination of the two memory mats MAT0 and 
MAT8 becomes equal to one of the memory mats MAT1 to 
MATT. 

Further, to each of the memory mats MAT0 to MAT8, 
dummy selection signals DUMMY0 to DUMMY8 are allo 
cated. The dummy selection signals DUMMY0 to 
DUMMY8 activate dummy word lines DWL (described 
later). As shown in FIG. 1, also to the memory mats MAT0 
and MAT8 positioned at both ends, individual dummy 
selection signals DUMMY0 and DUMMY8 are allocated. 

FIG. 2 shows a circuit configuration of the memory mats 
MAT1 to MAT7 except for the memory mats MATO and 
MAT8 positioned at both ends. FIG. 3 shows a circuit 
configuration of the memory mats MATO and MAT8 posi 
tioned at the both ends. 
As shown in FIG. 2 and FIG. 3, each of the memory mats 

MAT0 to MAT8 includes a plurality of word lines WL wired 
in the X direction, a plurality of the bit lines BL wired in the 
Y direction, and memory cells MC located at an intersection 
between each word line WL and bit line BL. The number of 
the word lines WL and the bit lines BL shown in FIG. 2 and 
FIG. 3 is only exemplary, and the present invention is not 
limited thereto. 

Half a plurality of word lines WL are connected to the 
word line driver array WLDA located on one side in the X 
direction, and the other half thereof are connected to the 
word line driver array WLDA located on the other side in the 
X direction. The word line driver array WLDA is constituted 
by a plurality of word line drivers WLD that drive the 
respectively corresponding word lines WL. 

However, within each memory mat, several word lines 
WL (in this embodiment, two word lines WL each posi 
tioned at both ends within each memory mat) positioned at 
the ends of the Y direction are not used, and these are unused 
word lines WLZ. This can be explained by the fact that a 
defective cell tends to be generated at the end of each 
memory mat because the process condition during manu 
facturing slightly differs between the end of the memory mat 
and the center thereof. Accordingly, the memory cells MC 
connected to the unused word lines WLZ are treated as 
dummy cells DC. Each unused word line WLZ is fixed in an 
inactive state, and thus the dummy cell DC is not connected 
to the bit line BL. 

Further, in the memory mats MAT0 to MAT8, the dummy 
word lines DWL located at intervals of every two word lines 
WL wired in the X direction are further arranged. That is, the 
two word lines WL and one dummy word line DWL are 
combined to serve as a unit configuration, and the unit 
configurations are repeatedly located in the Y direction. As 
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4 
shown in FIGS. 2 and 3, one dummy word line DWL is 
connected to a dummy word line driver DWLD included in 
the word line driver array WLDA. The dummy word line 
driver DWLD is a circuit that activates the dummy word 
lines DWL in response to the corresponding dummy selec 
tion signals DUMMY0 to DUMMY8. Which dummy word 
line DWL, among the dummy word lines DWL, is con 
nected to the dummy word line driver DWLD is not par 
ticularly limited. The other dummy word lines DWL not 
connected to the dummy word line driver DWLD are fixed 
to a ground potential. 
At each intersection between the dummy word line DWL 

and the bit line BL, the memory cell MC or the dummy cell 
DC is not located. That is, the dummy word line DWL 
realizes uniform pitches (line and space) in the Y direction 
by including therein the word lines WL and the dummy word 
lines DWL to make uniform the dimension or the like of a 
pattern of the two adjacent word lines WL during manufac 
turing. Moreover, in accessing the memory cell MC (for 
example, a cell contact 12: described later) adjacent to that 
dummy word line DWL, the dummy word line DWL 
Suppresses a so-called electrical disturbance between that 
memory cell MC and a different memory cell MC opposite 
via an element isolation region 20, thereby improving the 
reliability. Suppression of the disturbance can be realized by 
setting the dummy word line DWL to the same potential 
(negative potential or VSS) as that of an inactive word line 
WL when the memory cell MC within the memory mat in 
which the dummy word line DWL is located is accessed. As 
a result, in the layout of the memory cell MC of 6F 
(described later), the dummy word line DWL is imparted 
with a viewpoint of manufacturing, as well as the reliability. 
Meanwhile, from a viewpoint that the actual memory cell 
MC (to which an address of an address space on the system 
is allocated) is not connected and storage information itself 
is not accessed, the use of a dummy wire that is not basically 
attributed to an operation sequence in a real memory cell 
access can Suffice. In other words, functional control of the 
dummy word line DWL is not particularly needed. The 
present inventor modifies this viewpoint, invented the func 
tional control of the dummy word line DWL under a 
predetermined condition, and disclosed the idea. Rather than 
utilizing the unused word line WLZ as the dummy word line 
DWL, the dummy word line DWL (produced in the layout 
of the memory cell MC of 6F described later) present 
between a plurality of word lines WL corresponding to 
regular memory cells MC is utilized. The reason why a 
region in which the dummy word line DWL is located is 
arranged is that a layout in which the area occupied by the 
memory cell MC is 6F, where F denotes the minimum 
processing dimension, is adopted. 

Further, the present invention provides an effect obtained 
when the dummy word lines DWL located between a 
predetermined number of continued regular word lines WL 
are used in a functional manner disclosed in the present 
invention, which is more advantageous than the effect 
obtained when the unused word lines WLZ located at both 
ends within the memory mat and the dummy cell DC are 
assumed to be presumably used as the dummy word line 
DWL. That is, as described above, the ends within the mat, 
after manufacturing, is a dimensional value of a pattern 
different from that of the regular word line WL. The word 
lines WL and the dummy word lines DWL intersect with the 
respectively corresponding bit lines BL. Areas at the respec 
tive intersections are primary coupling values as a con 
denser. This can be explained by the fact that when an 
amount of coupling that the regular word line WL applies to 
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the bit line BL and an amount of coupling that the dummy 
word line DWL applies to the bit line BL differ, the sensi 
bility of a sense amplifier SA is lowered. 

FIG. 4 shows a layout of the active region 10 within the 
memory mat, in which a region P in FIG. 2 is shown in an 
enlarged manner. The active region 10 represents a region in 
which a transistor that connects the memory cell MC and the 
bit line BL is formed. Other regions are the element isolation 
region 20, in which no transistor is formed, for isolating 
transistor devices. 
As shown in FIG. 4, in the present embodiment, the 

longitudinal direction of the active region 10 is slightly 
inclined relative to the Y direction. Such active regions 10 
are aligned along the X direction, and this alignment con 
figures each active region array 10A extending in the X 
direction. The active region arrays 10A are arranged in a 
plurality of arrays in the Y direction. 

According to Such a configuration, the two adjacent word 
lines WL pass alternately over the same active region 10 and 
the same element isolation region 20 all the time. In Such a 
layout, the word lines WL do not experience a constant 
wiring density. To make it constant, the dummy word lines 
DWL are located at intervals of every two word lines WL, 
and thereby, the wiring density including the word line WL 
and the dummy word line DWL is made constant. The 
wiring density is made constant to secure a good process 
condition. Thereby, the dummy word lines DWL are wired 
along the element isolation region 20 present between the 
adjacent active region arrays 10A. Care should be taken in 
the pattern of the dummy word lines DWL so that all the 
dummy word lines DWL are located in the element isolation 
region 20 and not located to stride over the active region 10. 
This is the characteristic of the layout in which the area 
occupied by the memory cell MC reaches 6F. 
The active region 10 includes three diffusion regions 10a 

to 10c, and each word line WL passes over among the three 
diffusion regions 10a to 10c. As a result, by the two adjacent 
diffusion regions and the word line WL, the cell transistor of 
the memory cell MC is configured. The diffusion region 10a 
positioned at the center is connected via a bit contact 11 to 
the corresponding bit line BL, and the diffusion regions 10b 
and 10c positioned at both ends are connected via the cell 
contacts 12 to the corresponding cell capacitors. This results 
in the configuration in which at each intersection between 
the two adjacent bit lines BL and the two adjacent word lines 
WL, the memory cell MC is located, realizing the layout in 
which the area occupied by the memory cell MC is 6F. 

FIG. 5 is a circuit diagram of the memory cell MC. 
As shown in FIG. 5, each memory cell MC has a circuit 

configuration in which between the bit line BL and a plate 
wiring PL, a cell transistor T and a cell capacitor C are 
connected in series. A gate electrode of the cell transistor T 
is connected to the corresponding word line WL (in practice, 
the word line WL itself configures the gate electrode). 
Accordingly, when the word line WL is activated, the cell 
capacitor C is electrically connected to the corresponding bit 
line BL. One side diffusion region of the cell transistor Tand 
the bit line BL are connected via the bit contact 11 shown in 
FIG. 4. The other-side diffusion region of the cell transistor 
T and the cell capacitor C are connected via the cell contact 
12 shown in FIG. 4. 

Referring back to FIG. 2, the bit lines BL in the memory 
mats MAT1 to MAT7 are alternately connected to the sense 
amplifier array SAA located on one side in the Y direction 
and the sense amplifier array SAA located on the other side 
in the Y direction. The sense amplifier array SAA is con 
stituted by a plurality of sense amplifiers SA. Input/output 
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6 
nodes on one side are connected to the bit lines BL of the 
adjacent memory mat on one side and input/output nodes on 
the other side are connected to the bit lines BL of the 
adjacent memory mat on the other side. That is, an open bit 
line type is adopted. 
On the other hand, in the memory mats MATO and MAT8 

positioned at the ends, as shown in FIG. 3, the bit lines BL 
and dummy bit lines DBL are alternately located. The bit 
lines BL are connected to the sense amplifier array SAA 
located on one side in the Y direction, and the dummy bit 
lines DBL are connected to a potential supply circuit VPC 
located on the other side in the Y direction. The potential 
supply circuit VPC supplies a precharge potential (VBLP) of 
the bit line BL to the dummy bit line DBL. 

FIG. 6 is a circuit diagram of each sense amplifier SA. 
As shown in FIG. 6, the sense amplifier SA is constituted 

by flip-flop connected transistors 31 to 34 (the P-channel 
MOS transistors 31 and 32 and the N-channel MOS tran 
sistors 33 and 34). Connection points of the transistors 31 
and 33 configure an input/output node N1 on one side, and 
connection points of the transistors 32 and 34 configure an 
input/output node N2 on the other side. The input/output 
node N1 is connected to the bit lines BL of adjacent memory 
mats MATi (i=0 to 7) on one side, and the input/output node 
N2 is connected to the bit line BL of adjacent memory mats 
MATi-1 on the other side. A high-potential-side power 
Supply of the sense amplifier SA and a low-potential-side 
power supply thereof are controlled at a predetermined 
timing by a control circuit not shown. The illustration of a 
power supply line in FIG. 6 is a state of the activated sense 
amplifier SA. 
The layout of the memory cell array unit of the semicon 

ductor memory device is as described above. The selection 
of the memory mat and activation of the dummy word line 
DWL along therewith are described next. 

FIG. 7 is a circuit diagram of a decoder circuit 40 that 
produces the selection signals SELECT0 to SELECT7. 
As shown in FIG. 7, the decoder circuit 40 is constituted 

by eight AND gates in which a combination of inversion/ 
non-inversion of the inputted mat selection signals M0 to 
M2 differs. Thereby, the decoder circuit 40 decodes the mat 
selection signals M0 to M2 that are in a binary format and 
activates any one of the selection signals SELECT0 to 
SELECT7. Relations among values of the mat selection 
signals M0 to M2 and the activated selection signals 
SELECTO to SELECT7 is as shown in FIG. 9. 
As shown in FIG. 1, among the selection signals 

SELECT0 to SELECT7, the selection signal SELECTO is 
commonly supplied to the memory mats MAT0 and MAT8 
positioned at both ends. Thus, when the values of the mat 
selection signals M0 to M2 are "000, the memory mats 
MAT0 and MAT8 are simultaneously selected. On the 
contrary, when the values of the mat selection signals M0 to 
M2 are "001 to “111, only any one of the memory mats 
MAT1 to MATT is selected according to the value. In the 
selected memory mat, the associated sense amplifier array 
SAA is controlled. 

In the selected memory mat, any one of the word line 
drivers WLD included in the word line driver array WLDA 
is selected based on a row address, and the corresponding 
word line WL is activated. Thereby, all the memory cells 
MC linked to the word line WL are connected to the 
corresponding bit lines BL, respectively, and according to a 
charge held in the cell capacitor C, the potential of the bit 
line BL is changed. At this time, coupling noise caused due 
to the activation of the word line WL is superposed onto the 
bit line BL. 
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FIG. 8 is a circuit diagram of the decoder circuit 50 that 
produces the dummy selection signals DUMMY0 to 
DUMMY8. 
As shown in FIG. 8, the decoder circuit 50 is constituted 

by two sets (16 in total) of eight AND gates in which a 
combination of inversion/non-inversion of the inputted mat 
selection signals M0 to M2 differs, and seven OR gates that 
receive outputs of the two AND gates. By the circuit 
configuration shown in FIG. 8, the decoder circuit 50 
decodes the mat selection signals M0 to M2 that are in a 
binary format and activates any two of the dummy selection 
signals DUMMY0 to DUMMY8. Likewise, relations among 
values of the mat selection signals M0 to M2 and the 
activated dummy selection signals DUMMY0 to DUMMY8 
is shown in FIG. 9. 
As shown in FIG.9, when the memory mat is selected by 

the selection signals SELECT0 to SELECT7, the two 
dummy selection signals corresponding to the memory mat 
adjacent the selected memory mat are activated. The 
memory mats MAT0 and MAT 8 positioned at the both ends 
are simultaneously selected by the selection signal 
SELECT0, and thus, in this case, the dummy selection 
signals DUMMY1 and DUMMY7 are activated. 
When any two of the dummy selection signals DUMMY0 

to DUMMY8 are activated, the dummy word line driver 
DWLD is selected in the corresponding memory mat, and 
the dummy word line DWL is activated. Thereby, coupling 
noise caused due to the activation of the dummy word line 
DWL is superposed on the all the bit lines BL intersecting 
with the dummy word line DWL. As described above, 
because neither the memory cell MC nor the dummy cell DC 
is connected to the dummy word line DWL, the influence 
exerted by the dummy word line DWL to the bit line BL is 
Substantially only the coupling noise. 
As a result, the potentials appearing in the input/output 

nodes N1 and N2 of the sense amplifier SA are both 
potentials on which the coupling noise is Superposed, and 
thus the noise is canceled. Moreover, because neither the 
memory cell MC nor the dummy cell DC is connected to the 
dummy word line DWL, the coupling noise is accurately 
canceled. 

FIGS. 10A and 10B are timing charts showing a potential 
change of the bit line BL, where FIG. 10A shows a case that 
a high level is held at the cell capacitor C of the memory cell 
MC, which is a reading target, and FIG. 10B shows a case 
that a low level is held at the same. In FIGS. 10A and 10B, 
BLT denotes a bit line connected to a memory cell MC, 
which is a reading target, and BLB denotes a bit line that is 
a reference side. The bit line BLT is connected to one of the 
input/output nodes N1 and N2 of the sense amplifier SA, and 
the bit line BLB is connected to the other thereof. 
As shown in FIG. 10A, when the cell capacitor Cholding 

the high level is connected to the bit line BLT, the potential 
of the bit line BLT is raised by AV+C. from the precharge 
level VBLP. AV denotes an upward component by a charge 
flowing from the cell capacitor C and a denotes coupling 
noise occurring along with the activation of the word line 
WL. On the other hand, the bit line within the adjacent 
memory mat, that is, the bit line BLB that is a reference side, 
rises by C. along with the activation of the dummy word line 
DWL. As a result, a potential difference occurring between 
a pair of bit lines BLT and BLB is AV and coincides with the 
upward component caused as a result of the charge being 
flowing from the cell capacitor C. If the activation of the 
dummy word line DWL is not performed, the potential of the 
bit line BLB that is a reference side remains the precharge 
level VBLP. Thus, the potential difference is AV+C. 
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8 
On the other hand, when the cell capacitor Cholding the 

low level is connected to the bit line BLT, the potential of the 
bit line BLT is lowered by AV-C. from the precharge level 
VBLP, as shown in FIG. 10B. AV denotes a downward 
component caused as a result of the charge being flowing 
into the cell capacitor C. On the other hand, the bit line BLB 
that is a reference side rises by a along with the activation 
of the dummy word line DWL. As a result, a potential 
difference occurring between a pair of bit lines BLT and 
BLB is AV, and coincides with the downward component 
caused as a result of the charge being flowing into the cell 
capacitor C. If the activation of the dummy word line DWL 
is not performed, the potential of the bit line BLB that is a 
reference side remains the precharge level VBLP. Thus, the 
potential difference is AV-C, and this means that the poten 
tial difference is shrunk. On the contrary, in the present 
embodiment, the dummy word line DWL within the adja 
cent memory mat is activated, and thus the reduction of the 
potential difference occurring between the pair of bit lines 
BLT and BLB is corrected, and as a result, the potential 
difference of AV can be secured. 
As described above, according to the present embodi 

ment, irrespective of the content of the data held in the 
memory cell MC, the potential difference occurring between 
the pair of bit lines BLT and BLB is AV all the time, and thus 
the operation margin of the sense amplifier SA can be 
sufficiently secured. Moreover, as described above, neither 
the memory cell MC nor the dummy cell DC is connected 
to the dummy word line DWL, and thus the coupling noise 
can be accurately canceled. A circuit that Supplies the 
dummy cell with an intermediate potential or the like 
becomes unnecessary. Further, the coupling noise is can 
celed by utilizing the dummy word line DWL that is 
basically unused, and thus the area occupied by the memory 
mat does not increase. Therefore, it is possible to cancel 
coupling noise occurring in an open bit line type while 
Suppressing the problem of increasing the chip size. 

Further, in the present embodiment, the memory mats 
MAT0 and MAT8 positioned at the both ends are simulta 
neously selected by the selection signal SELECT0 while the 
dummy selection signals DUMMY0 and DUMMY8 corre 
sponding thereto are not simultaneously activated. More 
specifically, when the memory mat MAT1 is selected, the 
dummy selection signals DUMMY0 and DUMMY2 are 
activated while the dummy selection signal DUMMY8 is 
not activated. Similarly, when the memory mat MAT7 is 
selected, the dummy selection signals DUMMY6 and 
DUMMY8 are activated while the dummy selection signal 
DUMMY0 is not activated. In this way, although the 
memory mats MAT0 and MATS at the both ends are 
simultaneously selected, the dummy selection signals 
DUMMY0 and DUMMY8 corresponding thereto are selec 
tively activated. Thus, the dummy word line DWL within 
the non-adjacent memory mat is not activated unnecessarily, 
and as a result, it becomes possible to prevent the generation 
of wasteful power consumption. 

It is apparent that the present invention is not limited to 
the above embodiments, but may be modified and changed 
without departing from the scope and spirit of the invention. 

For example, in the above embodiment, a case that the 
present invention is applied to the DRAM has been 
described as an example. However, the scope of the present 
invention is not limited thereto, and the invention can be 
applied to various types of semiconductor memory devices 
adopting the open bit line type. That is, needless to say, the 
semiconductor memory device claimed by the present 
invention can be also applied generally to devices, compris 
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ing characteristics of the appended claims of the present 
invention, included in a semiconductor device such as CPU, 
MCU, or DSP. The present invention can be also applied to 
a semiconductor device such as SOC (system on chip), MCP 
(multi-chip package), or POP (package on package), com 
prising the characteristics of the claims of the present 
invention. Circuit formats of the memory cell MC and the 
sense amplifier SA can be flexibly designed. In addition, the 
transistor is not limited to an MOS transistor, and can be 
applied to various types of FETs, that is, other types of FETs 
(field effect transistors) such as MIS (metal-insulator semi 
conductor) transistor or TFT (thin film transistor). A bipolar 
transistor can also be used. Further, a PMOS transistor 
(P-channel MOS transistor) is a representative example of a 
first conductivity type transistor, and an NMOS transistor 
(N-channel MOS transistor) is a representative example of a 
second conductivity type transistor. 
What is claimed is: 
1. A semiconductor memory device comprising: 
a plurality of memory mats each including a plurality of 
word lines, a plurality of bit lines, a plurality of 
memory cells each located at an intersection between 
the word line and the bit line, one or more dummy cells, 
and at least one dummy word line not having connec 
tion to a any dummy cell in the mat: 

a plurality of sense amplifier arrays located between 
adjacent memory mats, the sense amplifier arrays 
including a plurality of sense amplifiers including a pair 
of input/output nodes, one of which pair is connected to 
the bit lines of the adjacent memory mats on one side 
and the other of which pair is connected to the bit lines 
of the adjacent memory mats on the other side, respec 
tively, and wherein in each memory mat, no two 
adjacent bit lines of the plurality of bit lines for the 
memory mat are coupled to the same sense amplifier; 
and 

an activating unit which, in response to activation of the 
word line in a memory mat selected from the memory 
mats, activates the dummy word line in the memory 
mat adjacent to the selected memory mat. 

2. The semiconductor memory device as claimed in claim 
1, wherein the dummy word lines in the memory mats 
adjacent to both sides of the selected memory mat are 
respectively activated when memory mats other than the 
memory mats positioned at both ends are selected from the 
memory mats. 

3. The semiconductor memory device as claimed in claim 
1, wherein among the memory mats, the memory mats 
positioned at both ends are simultaneously selected, and the 
dummy word lines in the memory mats adjacent to the 
memory mats positioned at the both ends are respectively 
activated. 

4. The semiconductor memory device as claimed in claim 
1, wherein 

the memory mats include a first memory mat positioned 
at one end, a second memory mat adjacent to the first 
memory mat, a third memory mat positioned at the 
other end, and a fourth memory mat adjacent to the 
third memory mat, 

the first memory mat and the third memory mat are 
simultaneously selected, and 

when the first and third memory mats are selected, the 
activating unit activates both of the dummy word lines 
belonging to the second and fourth memory mats, when 
the second memory mat is selected, the activating unit 
activates the dummy word line belonging to the first 
memory mat without activating the dummy word line 
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10 
belonging to the third memory mat, and when the 
fourth memory mat is selected, the activating unit 
activates the dummy word line belonging to the third 
memory mat without activating the dummy word line 
belonging to the first memory mat. 

5. The semiconductor memory device as claimed in claim 
1, wherein the dummy word lines are located at an interval 
of every two of the word lines. 

6. The semiconductor memory device as claimed in claim 
5, wherein within the memory mats, a plurality of active 
region arrays aligned along a wiring direction of the word 
lines are arranged, and the dummy word lines are wired 
along an element isolation region located between adjacent 
active region arrays. 

7. The semiconductor memory device as claimed in claim 
1, wherein the memory mats further include an unused word 
line connected to a at least one of the One or more dummy 
cell cells, and the unused word line is fixed in an inactive 
State. 

8. A semiconductor memory device comprising: 
a plurality of memory mats each including a plurality of 
word lines, a plurality of dummy word lines located at 
an interval of every two of the word lines, a plurality of 
bit lines intersecting each of the word line and each of 
the dummy word line, and a plurality of memory cells 
each located at an intersection of each of the word line 
and each of the bit line; 

a plurality of sense amplifier arrays located between 
adjacent memory mats, the sense amplifier arrays 
including a plurality of sense amplifiers including a pair 
of input/output nodes, one of which pair is connected to 
the bit lines of the adjacent memory mats on one side 
and the other of which pair is connected to the bit lines 
of the adjacent memory mats on the other side, respec 
tively, and wherein in each memory mat, no two 
adjacent bit lines of the plurality of bit lines for the 
memory mat are coupled to the same sense amplifier; 
and 

an activating unit which, in response to activation of the 
word line in a memory mat selected from the memory 
mats, activates the dummy word line in the memory 
mat adjacent to the selected memory mat, wherein 
within the memory mats, a plurality of active region 
arrays aligned along a wiring direction of the word 
lines are arranged, and the dummy word lines are wired 
along an element isolation region located between the 
adjacent active region arrays. 

9. The semiconductor memory device as claimed in claim 
8, wherein the memory cell is located at each intersection of 
two of the adjacent bit lines and two of the adjacent word 
lines. 

10. The semiconductor memory device as claimed in 
claim 8, wherein the bit lines are alternately connected to the 
sense amplifier arrays located on one adjacent side and the 
sense amplifier arrays located on the other adjacent side. 

11. A semiconductor device comprising: 
a plurality of memory arrays each including a plurality of 

word lines and a plurality of bit lines intersecting each 
of the word lines, wherein every third word line is a 
dummy word line and the word lines other than the 
dummy word lines are active word lines, wherein for 
each memory array, no two adjacent bit lines of the 
plurality of bit lines are coupled to the same sense 
amplifier, 

a plurality of memory cells each located at an intersection 
of a respective active word line and a respective bit 
line, 
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a plurality of word line drivers each connected to a ends of each of the plurality of memory arrays and a 
respective active word line, and plurality of memory cells each located at an intersection of 

One or more dummy word line drivers each connected to a respective unused word line and a respective bit line. 
a respective dummy word line, wherein a plurality of 17. The semiconductor device as claimed in claim 16 
dummy word lines not connected to the one or more 5 further comprising a plurality of word line drivers each 
dummy word line drivers are connected to a fixed connected to a respective unused word line. 
potential, 18. The semiconductor device as claimed in claim II 

filrther comprising a plurality of sense amplifiers located 
between adjacent memory arrays. 

10 19. The semiconductor device as claimed in claim 18 
wherein each of the plurality of sense amplifiers is connected 
to a respective bit line of one of the adjacent memory arrays 
and a respective bit line of another of the adjacent memory 
arrays. 

20. The semiconductor device as claimed in claim 18 
filrther comprising a potential supply circuit located at one 
side of memory arrays not having an adjacent memory array 
On the One side and connected to bit lines not connected to 
a sense amplifier. 

20 21. The semiconductor device as claimed in claim 20 
wherein the potential supply circuit supplies a precharge 
potential to the bit lines not connected to a sense amplifier. 

22. The semiconductor device as claimed in claim II 
wherein the plurality of memory arrays are open bit line 

1 25 memory arrays. 

wherein the device is configured such that upon the 
activation of a word line driver of a memory array of 
the plurality of memory arrays, a dummy word line 
driver of the one or more dummy word line drivers is 
activated in an adjacent memory array. 

12. The semiconductor device as claimed in claim 11 
wherein the fixed potential is a ground potential. 

13. The semiconductor device as claimed in claim 11 
wherein the fixed potential is a negative potential. 

14. The semiconductor device as claimed in claim II 
further comprising an unused word line at each of two ends 
of each of the plurality of memory arrays and a plurality of 
memory cells each located at an intersection of a respective 
unused word line and a respective bit line. 

15. The semiconductor device as claimed in claim 14 
fiurther comprising a plurality of word line drivers each 
connected to a respective unused word line. 

16. The semiconductor device as claimed in claim 1 
further comprising two unused word lines at each of two ck ck CE: k *k 


