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SEMICONDUCTOR MEMORY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 2003-47732, ?led Feb. 25, 2003, the entire contents .of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a semiconductor 
memory device. More speci?cally, the invention relates to a 
semiconductor memory device having a S-transistor SRAM 
(static random access memory) cell structure. 

[0004] 2. Description of the Related Art 

[0005] Recently, in 6-transistor SRAM cells, it has been 
more dif?cult to ensure stability as variations in threshold 
value increase due to microfabrication of transistors. In 
contrast, S-transistor SRAM cells are so con?gured that the 
siZes and threshold values of transistors making up the cells 
become asymmetrical and thus have an advantage that its 
stability is secured more easily than the 6-transistor SRAM 
cells Without increasing the cell siZe or reducing the cell 
current. A 6-transistor SRAM cell tends to be con?gured so 
as to read data through a single port; therefore, a difference 
in access speed between the prior art S-transistor SRAM cell 
(having a dual port) and the 6-transistor SRAM cell becomes 
smaller, though the S-transistor SRAM cell had a great 
disadvantage in access speed. In the prior art S-transistor 
SRAM cells, hoWever, it is dif?cult to Write data “1” While 
keeping data of non-selected cells, and thus the cells are 
dif?cult to achieve as an array. 

[0006] The structure of a prior art S-transistor SRAM cell 
Will noW be described in brief. As shoWn in FIG. 10, the 
prior art S-transistor SRAM cell includes a pair of CMOS 
(complementary metal oXide semiconductor) inverter cir 
cuits 101 and 102 each having a latch structure for data 
storage and an input/output control transistor (gate transis 
tor) 103 Which is connected betWeen the output terminal of 
the CMOS inverter circuit 101 and a bit line BL and Whose 
gate is connected to a Word line WL. The S-transistor SRAM 
cell can reduce the number of transistors and that of bit lines 
by one and thus its area reduction effect is greater than that 
of the 6-transistor SRAM cell. 

[0007] The prior art S-transistor SRAM cell has only one 
bit line BL. Therefore, the same bit line BL has to be used 
to Write both data “0” and “1.” 

[0008] An operation of Writing data “1” in the prior art 
S-transistor SRAM cell Will noW be described. In “1” data 
Write mode, the bit line BL is set at a high level to turn 
on a gate transistor 103 as shoWn in FIG. 11. If, in this time, 
the output (LoQHi) of the CMOS inverter circuit 101 
becomes higher than the threshold value of input of the 
CMOS inverter circuit 102, the output of the CMOS inverter 
circuit 102 is inverted (Hi—>Lo). Accordingly, the input of 
the CMOS inverter circuit 101 is inverted and thus Writing 
of data “1” is completed. 

[0009] The output of the CMOS inverter 101 in “1” data 
Write mode depends upon the ratio of on-resistance of the 
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gate transistor 103 to that of a driver transistor (N-type MOS 
transistor) 101a. It is thus necessary to set the above 
on-resistance such that the output of the CMOS inverter 
circuit 101 becomes considerably greater than the threshold 
value of the input of the CMOS inverter circuit 102. In most 
cases, hoWever, the on-resistance of the driver transistor 
101a has to be set loWer in order to ensure the cell current 
and stabiliZe the cell. For this reason, conventionally, it Was 
dif?cult to set the above on-resistance such that the output of 
the CMOS inverter circuit 101 became very high in “1” data 
Write mode. 

BRIEF SUMMARY OF THE INVENTION 

[0010] According to an aspect of the present invention, 
there is provided a semiconductor memory device compris 
ing ?rst and second CMOS (complementary metal oXide 
semiconductor) inverter circuits each having a latch struc 
ture, a control transistor Which is connected betWeen a 
storage node of the ?rst CMOS inverter circuit and a bit line 
and Whose gate is connected to a Word line, and a selection 
circuit to apply one of a ?rst voltage and a second voltage 
different from the ?rst voltage to a poWer supply node of at 
least the second CMOS inverter circuit, Wherein the selec 
tion circuit applies the second voltage to the poWer supply 
node of the second CMOS inverter circuit at least in “1” data 
Write mode. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0011] FIG. 1 is a circuit arrangement of an array section 
of an SRAM according to a ?rst embodiment of the present 

invention; 
[0012] FIG. 2 is a graph of static transfer characteristics of 
S-transistor SRAM cells (non-selected cells) that make up 
the array section shoWn in FIG. 1; 

[0013] FIG. 3 is a circuit arrangement of an array section 
of an SRAM according to a second embodiment of the 
present invention; 

[0014] FIG. 4 is a graph of static transfer characteristics of 
S-transistor SRAM cells (non-selected cells) that make up 
the array section shoWn in FIG. 3; 

[0015] FIG. 5 is a circuit arrangement of a selector circuit; 

[0016] FIGS. 6A to 6D are timing charts shoWing an 
operation of Writing data “1” by use of the selector circuit 
shoWn in FIG. 5; 

[0017] FIG. 7 is another circuit arrangement of the selec 
tor circuit; 

[0018] FIG. 8 is a circuit arrangement of an array section 
of an SRAM according to a third embodiment of the present 

invention; 
[0019] FIG. 9 is a circuit arrangement of an array section 
of an SRAM according to a fourth embodiment of the 
present invention; 

[0020] FIG. 10 is a circuit arrangement of prior art S-tran 
sistor SRAM cells to describe its problems; and 

[0021] FIG. 11 is a circuit arrangement of the prior art 
S-transistor SRAM cells to describe an operation of Writing 
data “1.” 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] Embodiments of the present invention Will noW be 
described With reference to the accompanying drawings. 

[0023] (First Embodiment) 
[0024] FIG. 1 shoWs a circuit arrangement of an array 
section of a semiconductor memory device (SRAM) accord 
ing to a ?rst embodiment of the present invention. The array 
section has a memory structure as shoWn in FIG. 1. In other 
Words, a plurality of S-transistor SRAM cells 11 are con 
nected in parallel to a plurality of bit lines BL and a plurality 
of Word lines WL. Each of the cells 11 includes a latch 
structure section 12 for data storage and a control transistor 
(N-type MOS transistor) 13. 

[0025] The latch structure section 12 includes a pair of 
CMOS inverter circuits (?rst CMOS inverter circuit 21 and 
second CMOS inverter circuit 22). The ?rst CMOS inverter 
circuit 21 is formed by connecting the gate terminals of a 
P-type MOS transistor (load transistor) 21a and an N-type 
MOS transistor (driver transistor) 21b and connecting the 
drain terminals thereof. A voltage VDD is applied to the 
source terminal of the P-type MOS transistor 21a. Avoltage 
VSS is applied to the source terminal of the N-type MOS 
transistor 21b. The second CMOS inverter circuit 22 is 
formed by connecting the gate terminals of a P-type MOS 
transistor (load transistor) 22a and an N-type MOS transistor 
(driver transistor) 22b and connecting the drain terminals 
thereof. Asource terminal of the P-type MOS transistor 22a, 
Which serves as a poWer supply node, is connected to a VDD 
poWer line (poWer control node) 31. A voltage VSS is 
applied to the source terminal of the N-type MOS transistor 
22b. The output terminal of the ?rst CMOS inverter circuit 
21 (common drain of the P-type MOS transistor 21a and 
N-type MOS transistor 21b) is connected to the input 
terminal of the second CMOS inverter circuit 22 (the 
common gate of the P-type MOS transistor 22a and N-type 
MOS transistor 22b). The output terminal of the second 
CMOS inverter circuit (the common drain of the P-type 
MOS transistor 22a and N-type MOS transistor 22b) is 
connected to the input terminal of the ?rst CMOS inverter 
circuit 21 (the common gate of the P-type MOS transistor 
21a and N-type MOS transistor 21b). 

[0026] The drain terminal of the control transistor 13 is 
connected to the bit line BL and the source terminal thereof 
is connected to the storage node (output terminal) of the ?rst 
CMOS inverter circuit 21 in the latch structure section 12. 
The gate terminals of control transistors 13 of a given 
number of S-transistor SRAM cells 11 connected to their 
common bit line BL are connected to different Word lines 
WL. 

[0027] A plurality of VDD poWer lines 31 are provided 
and each of the poWer lines 31 is common to a plurality of 
S-transistor SRAM cells 11 arranged in the direction of the 
bit line BL. In other Words, each of the VDD poWer lines 31 
is connected to the source terminals of P-type MOS tran 
sistors 22a of at least the second CMOS inverter circuits 22 
of a given number of S-transistor SRAM cells 11 connected 
to their common bit line BL. A ?rst poWer supply 35 and a 
second poWer supply 37 are connected to each of the VDD 
poWer lines 31 via a poWer supply selection sWitch (selec 
tion circuit) 33. The ?rst poWer supply 35 generates a ?rst 
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voltage VDD and the second poWer supply 37 generates a 
second voltage VDD-AV. AV is set at about 5% to 30% of 
the ?rst voltage VDD. In other Words, the second voltage 
VDD-AV is set at about 95% to 70% of the ?rst voltage 
VDD. 

[0028] The poWer supply selection sWitch 33 is controlled 
in response to a selection control signal (e.g., a Word line 
selection signal that has not yet been decoded) correspond 
ing to the rise time of the Word line WL. In other Words, the 
sWitch 33 is used to apply the second voltage VDD-AV to 
the VDD poWer supply line 31 at least in “1” data Write 
mode. 

[0029] The SRAM having a memory structure as 
described above has a standby mode, a data read mode, a “0” 
data Write mode and “1” data Write mode. A load voltage 
(poWer supply voltage of the second CMOS inverter circuit 
22) is controlled in different manners in the “1” data Write 
mode and the other modes. More speci?cally, in the standby, 
data read, and “0” data Write modes, the ?rst voltage VDD 
is applied to the source terminal of the P-type MOS tran 
sistor 22a from the ?rst poWer supply 35 as in the prior art. 
In the “1” data Write mode, the poWer supply selection 
sWitch 33 is controlled to apply the second voltage VDD 
AV, Which is loWer than the ?rst voltage VDD by AV, to the 
source terminal of the P-type MOS transistor 22a from the 
second poWer supply 37. Thus, the poWer supply voltage 
applied to the second CMOS inverter circuit 22 loWers and 
accordingly the threshold value of the input of the second 
CMOS inverter circuit 22 decreases. The output of the 
second CMOS inverter circuit 22, Which has not yet been 
inverted, is decreased by voltage AV. In the ?rst CMOS 
inverter circuit 21, the on-resistance of the N-type MOS 
transistor 21b increases and so does the output thereof. 
Consequently, the S-transistor SRAM cells 11 are likely to 
cause an inversion operation for Writing data “1.” 

[0030] As described above, the threshold value of input of 
the second CMOS inverter circuit 22 is temporarily 
decreased in “1” data Write mode in the S-transistor SRAM 
cell (selected cell) 11. Thus, data “1” can stably be Written 
to the selected cell. The conventional problem of “1” data 
Writing in the S-transistor SRAM cell can thus be avoided. 
In particular, if a suf?cient voltage AV (e.g., about 30% of 
the ?rst voltage VDD) is secured, substantially the same 
Write speed as that of a generally-used 6-transistor SRAM 
cell can be maintained. 

[0031] The folloWing are descriptions of degradation of a 
signal noise margin (referred to as an SNM hereinafter) in 
the other S-transistor SRAM cells (non-selected cells) 
arranged in the direction of the bit line BL, Which is likely 
to cause a problem in “1” data Write mode. The SNM 
corresponds to the length of one side of the largest square 
Within an area surrounded With the static (transfer) charac 
teristics (of the tWo cell inverters) in “1” data Write mode 
and data read mode. One cell has tWo areas surrounded With 
the static (transfer) characteristics (of the tWo cell inverters), 
and a smaller one of tWo SNMs de?ned by the respective 
areas is referred to as an SNM of a cell. 

[0032] FIG. 2 shoWs static transfer characteristics of a 
non-selected cell of the S-transistor SRAM cells according 
to the ?rst embodiment of the present invention. In FIG. 2, 
the solid lines indicate the static (transfer) characteristics (of 
the tWo cell inverters) in “1” data Write mode and the broken 
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lines indicate the static (transfer) characteristics (of the tWo 
cell inverters) in data read mode. Further, V21 shoWs a power 
supply voltage of the ?rst CMOS inverter circuit 21, V22 
shoWs a power supply voltage of the second CMOS inverter 
circuit 22, O21 denotes an output of the ?rst CMOS inverter 
circuit 21, and O22 represents an output of the second CMOS 
inverter circuit 22. In “1” data Write mode, the same voltage 
drop (-AV) occurs in the non-selected S-transistor SRAM 
cells 11 connected to their common VDD poWer line 31. 
HoWever, the degradation of SNM in “1” data Write mode 
does not particularly cause any problem. The reason is as 
folloWs. In area (i), the SNM of a non-selected cell in normal 
data read mode (Word line WL: ON) is of the siZe indicated 
by a broken line A. On the other hand, the SNM of the 
non-selected cell in “1” data Write mode is of the siZe 
indicated by a solid line B. The reduction (degradation) of 
SNM due to the voltage drop in the non-selected cell can be 
compensated With the improvement in latch characteristics 
of the ?rst CMOS inverter circuit 21. In short, the respective 
S-transistor SRAM cells 11 connected in the direction of the 
bit line BL can be designed to prevent the total SNM from 
being degraded. 

[0033] In the other S-transistor SRAM cells (non-selected 
cells) 11, the ?rst voltage VDD is applied to the source 
terminal of each p-type MOS transistor 22a in “1” data Write 
mode. No error data “1” is forcibly Written. 

[0034] An operation of applying the second voltage 
VDD-AV to the source terminal of each P-type MOS 
transistor 22a is limited to the cells in a column including a 
S-transistor SRAM cell 11 that Writes data “1.” Therefore, 
the number of cells per column can be reduced to minimiZe 
the increase in poWer consumption due to charge and 
discharge at the source terminal. 

[0035] Furthermore, a voltage drop at the source terminal 
of the P-type MOS transistor 22a in “1” data Write mode is 
less than that in the case Where the voltage applied to the bit 
line BL is sWung in full. The voltage drop therefore hardly 
affects the access speed. 

[0036] Particularly in the ?rst CMOS inverter circuit 21, 
the voltage drop does not degrade the SNM. It is thus 
possible to stabiliZe the SNM more greatly. 

[0037] According to the ?rst embodiment described 
above, a S-transistor SRAM cell (array) capable of Writing 
data “1” With stability can be achieved Without losing cell 
area reduction effect, decreasing Write speed, compromising 
stability, or the like. 

[0038] (Second Embodiment) 
[0039] FIG. 3 shoWs a circuit arrangement of an array 
section of a semiconductor memory device (SRAM) accord 
ing to a second embodiment of the present invention. The 
same components as those of the ?rst embodiment are 
denoted by the same reference numerals and their detailed 
descriptions are omitted. 

[0040] In the second embodiment, a load voltage (second 
voltage VDD-AV), Which is loWer than the above ?rst 
voltage VDD by AV, is applied to the source terminal (poWer 
supply node) of each of P-type MOS transistors 21a and 22a 
through a VDD poWer supply line 31a under the control of 
a poWer supply selection sWitch (selection circuit) 33 in “1” 
data Write mode. In other Words, the VDD poWer supply line 
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31a is connected to the source terminals of P-type MOS 
transistors 21a and 22a of ?rst and second CMOS inverter 
circuits 21 and 22 of each of a given number of S-transistor 
SRAM cells 11 arranged in the direction of a bit line BL. 

[0041] With the above arrangement, a drop in the poWer 
supply voltage applied to the ?rst CMOS inverter circuit 21 
degrades the SNM in the area (ii) shoWn in FIG. 4. The 
SNM in the area (ii) is originally greater than that in the area 
(i). The device is therefore easy to design such that the SNM 
in the area (ii) eXceeds that in the area As compared With 
the ?rst embodiment, the parasitic capacitance of the VDD 
poWer supply line 31a increases slightly, but it hardly affects 
the access speed. 

[0042] Substantially the same advantage as that of the ?rst 
embodiment can be eXpected even in the circuit arrangement 
of the second embodiment. In other Words, a S-transistor 
SRAM cell (array) capable of Writing data “1” With stability 
can be achieved Without losing cell area reduction effect, 
decreasing Write speed, compromising stability, or the like. 

[0043] In the ?rst and second embodiments described 
above, the second voltage VDD-AV is selected as a load 
voltage in “1” data Write mode under the control of the 
poWer supply selection sWitch 33 serving as a selection 
circuit. HoWever, the selection circuit is not limited to the 
sWitch 33. The folloWing is another arrangement of the 
selection circuit. 

[0044] FIG. 5 shoWs another eXample of the selection 
circuit. The eXample is applied to the ?rst embodiment. In 
this eXample, a selection circuit 41 includes a capacitor 41a, 
a sWitching transistor (P-type MOS transistor) 41b and a 
NAND circuit (logic circuit) 41c. The capacitor 41a has a 
capacity corresponding to the voltage drop (-AV) described 
above and is interposed betWeen a VDD poWer supply line 
31 and a VSS terminal 32. The sWitching transistor 41b is 
connected in series to the capacitor 41a. The NAND circuit 
41c performs a NAN D operation for an output WRITE of an 
AND circuit (not shoWn), Which performs an AND opera 
tion for a Word line selection signal and a Write enable 
signal, and a bit line selection signal. The sWitching tran 
sistor 41b is turned on and off by the output of the NAND 
circuit 41c. 

[0045] In the above eXample, the sWitching transistor 41b 
turns on When the output WRITE becomes high in level as 
shoWn in FIGS. 6A to 6D. Then, the capacitor 41a sets the 
potential of the VDD poWer supply line 31 at VDD-AV for 
a given period of time. Data “1” is therefore Written to the 
S-transistor SRAM cells (selection cells) 11 With stability. 

[0046] FIG. 7 shoWs still another eXample of the selection 
circuit. This eXample is applied to the ?rst embodiment and 
directed to a selection circuit 411 that is so arranged that the 
gate of the sWitching transistor 41b is controlled by the 
output of a NAND circuit 41c‘ that performs a NAND 
operation for a Write enable signal for selecting a 
Word line and a bit line selection signal. 

[0047] In the selection circuit 41‘ so arranged, the sWitch 
ing transistor 41b turns on When the output of the NAND 
circuit 41c‘ becomes loW in level by selecting a bit line BL. 
In this case, the sWitching transistor 41b turns on regardless 
of “1” data Write mode or “0” data Write mode. The potential 
of the VDD poWer supply line 31 is therefore set at VDD 
AV for a given period of time. Consequently, data “1” is 
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Written to the 5-transistor SRAM cells (selection cells) 11 
With stability, as in the selection circuit 41 described above. 
Moreover, data “0” is normally Written though the potential 
of the VDD poWer supply line 31 is set at VDD-AV in “0” 
data Write mode. 

[0048] In the second embodiment, too, the selection cir 
cuits 41 and 41‘ as shoWn in FIGS. 5 and 7 can be adopted. 

[0049] (Third Embodiment) 
[0050] FIG. 8 shoWs a circuit arrangement of an array 
section of a semiconductor memory device (SRAM) accord 
ing to a third embodiment of the present invention. In the 
third embodiment, the source voltage (driver voltage) of a 
driver transistor 22b is controlled in “1” data Write mode. 
The same components as those of the ?rst embodiment are 
denoted by the same reference numerals and their detailed 
descriptions are omitted. 

[0051] In the third embodiment, a VSS poWer line 51 is 
connected to the source terminal (poWer supply node) of an 
N-type MOS transistor 22 of each of a given number of 
5-transistor SRAM cells 11 arranged in the direction of a bit 
line BL. A driver voltage that is AV higher than the ?rst 
voltage VSS from a ?rst poWer supply 55, namely, a second 
voltage VSS+AV from a second poWer supply 57 is applied 
to the source terminal of the N-type MOS transistor 22b 
through the VSS poWer line 51 under the control of a poWer 
supply selection sWitch (selection circuit) 53 in “1” data 
Write mode. In this case, the second voltage VSS+AV is set 
at about 105% to 130% of the ?rst voltage VSS (the above 
voltage AV is set at about 5% to 30% of the ?rst voltage 
VSS). 
[0052] In the circuit arrangement of the third embodiment, 
too, substantially the same advantage as that of the ?rst 
embodiment can be expected. In other Words, a 5-transistor 
SRAM cell (array) capable of Writing data “1” With stability 
can be achieved Without losing cell area reduction effect, 
decreasing Write speed, compromising stability, or the like. 

[0053] (Fourth Embodiment) 
[0054] FIG. 9 shoWs a circuit arrangement of an array 
section of a semiconductor memory device (SRAM) accord 
ing to a fourth embodiment of the present invention. In the 
fourth embodiment, the source voltage (driver voltage) of 
each of driver transistors 21b and 22b is controlled in “1” 
data Write mode. The same components as those of the 
second embodiment are denoted by the same reference 
numerals and their detailed descriptions are omitted. 

[0055] In the fourth embodiment, a driver voltage (second 
voltage VSS+AV), Which is higher than the ?rst voltage VSS 
by AV, is applied to the source terminal (poWer supply node) 
of each of N-type MOS transistors 21b and 22b through a 
VSS poWer line 51a under the control of a poWer supply 
selection sWitch (selection circuit) 53 in “1” data Write 
mode. In other Words, the VSS poWer supply line 51a is 
connected to the source terminals of N-type MOS transistors 
21b and 22b of ?rst and second CMOS inverter circuits 21 
and 22 of a given period of 5-transistor SRAM cells 11 
arranged in the direction of a bit line BL. 

[0056] In the circuit arrangement of the fourth embodi 
ment, too, substantially the same advantage as that of the 
second embodiment can be eXpected. In other Words, a 
5-transistor SRAM cell (array) capable of Writing data “1” 
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With stability can be achieved Without losing cell area 
reduction effect, decreasing Write speed, compromising sta 
bility, or the like. 

[0057] In the third and fourth embodiments, too, the 
selection circuits as shoWn in FIGS. 5 and 7 can be adopted. 

[0058] Additional advantages and modi?cations Will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the speci?c 
details and representative embodiments shoWn and 
described herein. Accordingly, various modi?cations may be 
made Without departing from the spirit or scope of the 
general inventive concept as de?ned by the appended claims 
and their equivalents. 

What is claimed is: 
1. A semiconductor memory device comprising: 

?rst and second CMOS (complementary metal oXide 
semiconductor) inverter circuits each having a latch 
structure; 

a control transistor Which is connected betWeen a storage 
node of the ?rst CMOS inverter circuit and a bit line 
and Whose gate is connected to a Word line; and 

a selection circuit to apply one of a ?rst voltage and a 
second voltage different from the ?rst voltage to a 
poWer supply node of at least the second CMOS 
inverter circuit, 

Wherein the selection circuit applies the second voltage to 
the poWer supply node of the second CMOS inverter 
circuit at least in “1” data Write mode. 

2. The semiconductor memory device according to claim 
1, Wherein the ?rst voltage is a voltage VDD and the second 
voltage is a voltage VDD-AV (AV>0) . 

3. The semiconductor memory device according to claim 
2, Wherein the voltage VDD-AV is set at 95% to 70% of the 
voltage VDD. 

4. The semiconductor memory device according to claim 
1, Wherein the selection circuit is a poWer supply selection 
sWitch to sWitch betWeen a ?rst poWer supply Which sup 
plies the ?rst voltage and a second poWer supply Which 
supplies the second voltage, and the poWer supply selection 
sWitch is controlled in accordance With rise timing of the 
Word line. 

5. The semiconductor memory device according to claim 
1, Wherein the selection circuit includes a capacitor inserted 
in a VDD poWer line, a sWitching transistor connected in 
series to the capacitor, and a logic circuit Which turns on and 
off the sWitching transistor. 

6. The semiconductor memory device according to claim 
5, Wherein the logic circuit includes a NAND circuit Which 
performs a NAND operation for an AND output of a Word 
line selection signal and a Write enable signal and a bit line 
selection signal, and the NAND circuit turns on the sWitch 
ing transistor only in the “1” data Write mode. 

7. The semiconductor memory device according to claim 
5, Wherein the logic circuit includes a NAND circuit Which 
performs a NAND operation for a Write enable signal and a 
bit line selection signal, and the NAND circuit turns on the 
sWitching transistor in “1” data Write mode and “0” data 
Write mode. 

8. The semiconductor memory device according to claim 
1, Wherein the selection circuit applies the second voltage to 
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a power supply node of the ?rst CMOS inverter circuit at 
least in the “1” data Write mode. 

9. The semiconductor memory device according to claim 
1, Wherein the ?rst voltage is a voltage VSS and the second 
voltage is a voltage VSS+AV (AV>0). 

10. The semiconductor memory device according to claim 
9, Wherein the voltage VSS+AV is set at 105% to 130% of 
the voltage VSS. 

11. A semiconductor memory device having a memory 
structure in Which a plurality of S-transistor cells each 
including ?rst and second CMOS (complementary metal 
oXide semiconductor) inverter circuits each having a latch 
structure and a control transistor Which is connected 
betWeen a storage node of the ?rst CMOS inverter circuit 
and a bit line and Whose gate is connected to a Word line are 
connected in parallel to a plurality of bit lines and a plurality 
of Word lines, the semiconductor memory device compris 
mg: 

at least one VDD poWer line connected to a source 
terminal of a P-type MOS transistor of at least the 
second CMOS inverter circuit of each of the S-transis 
tor cells connected to the bit lines; and 

at least one selection circuit Which applies a second 
voltage VDD-AV, Which is loWer than a ?rst voltage 
VDD, to the source terminal of the P-type MOS tran 
sistor of the second CMOS inverter circuit of the 
S-transistor cells through said at least one VDD poWer 
line at least in “1” data Write mode. 

12. The semiconductor memory device according to claim 
11, Wherein the second voltage VDD-AV is set at 95% to 
70% of the ?rst voltage VDD. 

13. The semiconductor memory device according to claim 
11, Wherein said at least one VDD poWer line is connected 
to a source terminal of a P-type MOS transistor of the ?rst 
CMOS inverter circuit of each of the S-transistor cells 
connected to the bit lines, and said at least one selection 
circuit applies the second voltage VDD-AV to source ter 
minals of P-type MOS transistors of the ?rst and second 
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CMOS inverter circuits of the S-transistor cells through said 
at least one VDD poWer line at least in the “1” data Write 
mode. 

14. A semiconductor memory device having a memory 
structure in Which a plurality of S-transistor cells each 
including ?rst and second CMOS (complementary metal 
oXide semiconductor) inverter circuits each having a latch 
structure and a control transistor Which is connected 
betWeen a storage node of the ?rst CMOS inverter circuit 
and a bit line and Whose gate is connected to a Word line are 
connected in parallel to a plurality of bit lines and a plurality 
of Word lines, the semiconductor memory device compris 
mg: 

at least one VSS poWer line connected to a source 
terminal of an N-type MOS transistor of at least the 
second CMOS inverter circuit of each of the S-transis 
tor cells connected to the bit lines; and 

at least one selection circuit Which applies a second 
voltage VSS+AV, Which is higher than a ?rst voltage 
VSS, to the source terminal of the N-type MOS tran 
sistor of the second CMOS inverter circuit of the 
S-transistor cells through said at least one VSS poWer 
line at least in “1” data Write mode. 

15. The semiconductor memory device according to claim 
14, Wherein the second voltage VSS+AV is set at 105% to 
130% of the ?rst voltage VSS. 

16. The semiconductor memory device according to claim 
14, Wherein said at least one VSS poWer line is connected to 
a source terminal of an N-type MOS transistor of the ?rst 
CMOS inverter circuit of each of the S-transistor cells 
connected to the bit lines, and said at least one selection 
circuit applies the second voltage VSS+AV to source termi 
nals of N-type MOS transistors of the ?rst and second 
CMOS inverter circuits of the S-transistor cells through said 
at least one VSS poWer line at. least in the “1” data Write 
mode. 


