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(57) ABSTRACT

The present invention provides an 1G 7T FinFET SRAM,
which adopts independently-controlled-gate super-high-V ..
FinFETs to achieve a stacking-like property, whereby to
eliminate the read disturb and half-select disturb. Further, the
present invention uses keeper circuits and read control volt-
age to reduce leakage current of the bit lines during read.
Furthermore, the present invention can effectively overcome
the problem of the conventional 6T SRAM that is likely to
have read errors at low operation voltage.
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INDEPENDENTY-CONTROLLED-GATE
SRAM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a SRAM, particu-
larly to a disturb-free independently-controlled-gate FinFET
SRAM.

[0003] 2. Description of the Related Art

[0004] Memories, such as SRAM, are embedded in con-
sumer electronics, communication electronics, microproces-
sors and various hardwares to store data. In the semiconductor
industry, since the scaling of CMOS has reached the physical
limit as the feature size reduced down to 20 nm, FinFET
(Fin-based Field Effect Transistor) with the superiority gate-
control, better SCE (short-channel-effect), 1,,/1, s ratio, sub-
threshold swing and RDF (Random Dopant Fluctuation)
immunity has been proposed as the promising candidates for
future generation memory devices. Among the embedded
memories, SRAM (Static Random Access Memory) plays the
most important role and occupies the highest proportion, thus
by using FinFET-based SRAM can greatly reduce the size of
IC chips and effectively decrease the power consumption of
each logic gate.

[0005] Refer to FIG. 1, it shows a conventional 6T SRAM
which comprises a plurality of memory cells and here is
exemplified by the 6T SRAM device containing four memory
cells 10a, 105, 10c and 10d, all of which have an identical
structure. The memory cell 10a is used to exemplify the
abovementioned memory cells. The memory cell 10a has a
first inverter 12, a second inverter 14, a first access transistor
28 and a second access transistor 30, wherein the first and
second inverters 12 and 14 are cross coupled. The storage
node 16 of the first inverter 12 is directly connected to the
gates of a P-type transistor 18 and an N-type transistor 20 of
the second inverter 14. The storage node 22 of the second
inverter 14 is directly connected to the gates of a P-type
transistor 24 and an N-type transistor 26 of the first inverter
12. The source of the N-type transistor 26 of the first inverter
12 is grounded. The source of the P-type transistor 24 of the
first inverter 12 is connected to a voltage supply Vcs of the
memory cell. The source of the N-type transistor 20 of the
second inverter 14 is grounded. The source of the P-type
transistor 18 of the second inverter 14 is connected to the
voltage supply Ves of the memory cell. There are at least two
word lines, such as WL1 and WL2, connected to the cells in
the horizontal row direction. For example, WL1 is connected
with the first access transistors 28 and the second access
transistors 30 of the memory cells 104, 105 and cells arranged
in the same horizontal row direction. W12 is connected with
the first access transistors 28 and the second access transistors
30 of the memory cells 10¢, 10d and cells arranged in the
same horizontal row direction. In writing data into or reading
data from the storage node 16 of the first inverter 12, WL1 or
WL2 is turned on to control the first access transistor 28 to
enable write or read. The first access transistor 28 is con-
nected to the bit line BL1 or BL2. In writing data into or
reading data from the storage node 22 of'the first inverter 14,
WL1 or WL2 is turned on to control the second access tran-
sistor 30 to enable write or read. The second access transistor
30 is connected to the complementary bit line BR1 or BR2.
The first and second access transistors 28 and 30 are con-
trolled by a common word line WL1 or WL2. Below, the
memory cell 10qa is used as an example to explain the read/
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write behavior of a memory cell. Before read/write the
memory cell 10a, BL1 and BR1 are pre-charged to a high
voltage level “1”. When read/write the memory cell 104, BL1
and BR1 are floating. Assume the data stored in the storage
node 16 of the first inverter 12 is “0” and the data stored in the
storage node 22 of the second inverter 14 is “1”. WL1 simul-
taneously turns on the first and second access transistors 28
and 30, thus via the discharging path of the N-type transistor
26 of the first inverter 12, BL1 is successfully discharged to
ground, and meanwhile, BR1 is maintained at a high-level
voltage, and the data is successfully read. However, the con-
ventional 6T SRAM cell has two critical problems during
read: First, the “half-select” problem, as WL1 simultaneously
turns on the memory cells 10a, 105, and cells arranged in the
same horizontal row, there is current flowing in the memory
cell 105 of which data is not read, and cause the bit line
adjacent to the node stored “0” discharged or even flip the
data; the flipped data causes a read error when the memory
cell 105 is read later. Second, when both the first access
transistor 28 and second access transistor 30 of the memory
cell 10q are turned on, the first access transistor 28 and the
N-type transistor 26 of the first inverter 12 form a voltage-
divided path, and cause a “read disturb” voltage on the storage
node 16 originally stored data “0”. The node voltage of the
storage node 16 and the read disturb voltage is likely to
exceed the trip voltage of the second inverter 14 at a low
operation voltage, and cause the data stored in the second
inverter 14 flipped, making a read error.

[0006] Refer to FIG. 2, it shows a 6T-column-decoupled
SRAM, which was developed to solve the problem of read
errors caused by leakage current and read disturb voltage of
the abovementioned 6T SRAM operating in low operation
voltage. Different to conventional 6T SRAM cell, a bit-select
line is added to the memory cells arranged in the same vertical
column in 6T-column-decoupled SRAM cell. As shown in
FIG. 2, there are two bit-select lines BS1 and BS2. The
memory cell 10a is used to exemplify the 6T-column-de-
coupled SRAM cell.

[0007] In 6T-column-decoupled cell, BS1 is connected to
the back gates of the first access transistor 28 and the second
access transistor 30, and WL1 is connected to the front gates
of the first access transistor 28 and the second access transis-
tor 30. During read, only the selected memory cell 10q, its
front and back gates of the first access transistor 28 and the
second access transistor 30 are turned on, thus solving the
“half-select” problem mentioned in the conventional 6T
SRAM. Nevertheless, WL1 turns on the front gates of the first
access transistor 28 and the second access transistor 30 of the
memory cell 105 in the horizontal row (WL1 direction), and
BS1 turns on the back gates of the first access transistor 28
and the second access transistor 30 of the memory cell 10c in
the vertical column (BS1 direction). The first access transis-
tors 28 and the second access transistors 30 of the unselected
memory cells 105 and 10c are only half turned on (i.e. the
so-called half-select disturb), thus read behavior is not taken
place in the unselected memory cells 105 and 10¢. During
read, only one of the gate of the first access transistor 28 and
the second access transistor 30 of the unselected memory cell
105 in the horizontal row is turned on, thus the half-select
disturb of the memory cell 105 can be mitigated compared
with the 6T SRAM cell in FIG. 1. However, the scheme of
FIG. 2 cannot yet solve the second problem in the scheme of
FIG. 1: Theread disturb may lower RSNM (Read Static Noise
Margin) or even flip the stored data and thus limit the mini-
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mum operation voltage. Besides, the leakage current gener-
ated by a single turned-on gate would accumulatively dis-
charge the voltage of the bit line BL1 or BL.2 and thus causes
a read error. In other words, the access transistors of the
unselected memory cells in a half-turned on state due to the
back gates of the access transistors are turned on, along with
the increased number of the memory cells along a bit line, the
leakage current generated by the half-turned on transistors
may flip the data stored in the selected memory cell and
causes a read error. Besides, the more serious process varia-
tion and intrinsic device variation faced in scaled devices may
further limit the number of the cells arranged along one bit
line.

[0008] Accordingly, the present invention proposes a dis-
turb-free independently-controlled-gate FinFET SRAM cell
to overcome the abovementioned problems.

SUMMARY OF THE INVENTION

[0009] The primary purpose of the present invention is to
provide an independently-controlled-gate 7T SRAM to
replace the conventional 6T SRAM to overcome the half-
select disturb, improve RSNM, and solve the problem ofread
errors.

[0010] Another purpose of the present invention is to pro-
vide an independently-controlled-gate FinFET SRAM,
wherein the storage nodes are separated from the read path to
provide “disturb-free” scheme and improved read stability.
[0011] A further purpose of the present invention is to pro-
vide an independently-controlled-gate FInFET SRAM using
FinFET structure which can be used in independently-con-
trolled-gate mode to improve the stability of memory cells
and enhance the immunity against intrinsic device variations.
Compared to conventional planar CMOS, the independently-
controlled-gate FInFET can effectively simplify the layout of
SRAM circuit and greatly reduce the area of SRAM, where-
fore can be fabricated a high-density SRAM.

[0012] To achieve the abovementioned purposes, the
present invention proposes an independently-controlled-gate
FinFET SRAM, which comprises amemory cell array storing
at least one piece of data (each memory cell stores one piece
of data), a plurality of first bit lines and second bit lines (BL
and BLB), a plurality of read-control lines, a plurality of
read-control FinFETSs, a plurality of read voltage control
lines, and a plurality of keeper circuits. The memory cell array
includes a plurality of memory cells. Each memory cell has a
first inverter, a second inverter, a first control FinFET, and a
second control FinFET, wherein the first and second inverters
are cross coupled, and the first control FinFET is connected to
the first inverter, and the second control FinFET is connected
to the second inverter. Before read, the first and second bit
lines are pre-charged to a high-level voltage “1”. When read/
write the memory cell, BL and BLB are in a floating state.
Each first bit line is connected to the first control FinFETs.
Each second bit line is connected to the second control Fin-
FETs. Each read-control line is connected to the memory
cells in the same horizontal row parallel to the read-control
line and supplies a read-voltage to the selected memory cell.
[0013] Each read-control FinFET is connected to one
memory cell and one second bit line. Fach read-control Fin-
FET includes a first control gate connected to a first storage
node of the first inverter; a second control gate connected to
the corresponding read-control line; a drain connected to the
second bit line; and a source. The circuit design of connecting
the first control gate to the first storage node of the first
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inverter is to reduce leakage current, considering various
topologies of data storage. Each read voltage control line is
connected to the sources, determining the voltage to which
the memory cells are connected. For example, when both the
first and second control gates are at a high-level voltage, the
read-control FinFET is turned on; when the first or second
control gate is at a high-level voltage, the read-control Fin-
FET is half turned on; when the memory cell is selected to be
read, the read-voltage control line is grounded; when the
memory cell is not selected, the read-voltage control line is
connected to the voltage of the voltage source, thereby effec-
tively reducing the leakage current. The keeper circuit pro-
vides a keeping voltage to compensate the leakage current
generated by the half-turned on read-control FinFETs and the
voltage loss of the second bit line when the second bit line is
at a high-level voltage. The leakage current mentioned above
refers to the current resulting from the half-turned on read-
control FInFETs connected to the same bit line in the same
vertical column direction. Each keeper circuit is connected to
the memory cells arranged in the same vertical column. The
read-voltage control lines and the keeper circuits can effec-
tively reduce the probability of false-read.

[0014] Below, the embodiments are described in detail to
make understanding of the purposes, technical contents, char-
acteristics and accomplishments of the present invention eas-

ily.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 schematically shows a conventional 6T
SRAM,

[0016] FIG.2 schematically shows a 6T-column-decoupled
SRAM,;

[0017] FIG. 3 schematically shows an independently-con-
trolled-gate 7T FinFET SRAM according to one embodiment
of the present invention; and

[0018] FIG. 4 shows the relationship of RSNM and the
operation voltage.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Since the scaling of CMOS has reached the physical
limit as the feature size reduced down, FinFET (Fin-based
Field Effect Transistor) with the superiority gate-control, bet-
ter SCE (short-channel-effect), 1,,/T, ratio, subthreshold
swing and immunity to RDF (Random Dopant Fluctuation)
due to the use of lightly-doped or un-doped Si fin, has been
proposed as the promising candidates for future generation
memory devices. Accordingly, the present invention proposes
an independently-controlled-gate (IG) 7T FinFET SRAM,
which uses super-high-V ;- FinFETs to achieve a stacking-like
property to eliminate read disturb and half-select disturb, also
uses the keeper circuits and read voltage control lines to
effectively reduce the leakage current from bit lines, and
solve the read error problem during read.

[0020] Referto FIG. 3, it schematically shows an indepen-
dently-controlled-gate 7T FinFET SRAM according to one
embodiment of the present invention. The SRAM of the
present invention comprises a memory cell array 32, a plu-
rality of first bit lines 34 (such as BL1 and BL2), a plurality of
second bit lines 36 (such as BLB1 and BLB2), a plurality of
read-control lines 38 (such as RWL1 and RWL.2), a plurality
of read-control FinFETs 40, a plurality of read voltage control
lines 42 (VSS control}, and a plurality of keeper circuits 44.
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[0021] Below, the abovementioned elements and the con-
nection thereof are described in detail to demonstrate the
novel circuit design of the present invention. The memory cell
array 32 includes a plurality of memory cells. Four memory
cells 46a, 465, 46¢ and 46d, which all have an identical
structure, are used to exemplify the memory cells herein.
Each memory cell 46 contains a first inverter 48, a second
inverter 50, a first control FinFET 52, and a second control
FinFET 54. The first inverter 48 and the second inverter 50 are
cross coupled to each other. A first storage node 56 of the first
inverter 48 is connected to the drain of the first control Fin-
FET 52. One first bit line 34 (BL1) is connected to the sources
of the first control FinFETs 52 of the memory cells 464 and
46¢. A second storage node 58 of the second inverter 50 is
connected to the drain of the second control FinFET 54. The
second bit line 36 (BLB1) is connected to the sources of the
second control FinFETs 54 of the memory cells 46a and 46¢.
Another first bit line 34 (BL2) is connected to the sources of
the first control FinFETs 52 ofthe memory cells 465 and 464.
Another second bit line 36 (BLB2) is connected to the sources
ofthe second control FinFETs 54 of the memory cells 465 and
46d.

[0022] The read-control lines 38 are exemplified by two
read-control lines RWL1 and RWL2 herein. RWL1 is con-
nected to the memory cells 46a and 465 arranged in an iden-
tical horizontal row parallel to RWL1 and supplies a read
voltage to the gates of the read control FinFETs 40 of the
selected memory cells 46a and 465. RW1.2 is connected to the
memory cells 46¢ and 464 arranged in an identical horizontal
row parallel to RWL2 and supplies a read voltage to the gate
of the read-control FinFETSs 40 of the selected memory cells
46¢ and 46d.

[0023] Each read-control FInFET 40 controlling the data-
read is connected to the corresponding memory cells and the
corresponding second bit line. In FIG. 3, two of the four
reading control FInFETs 40 are connected to one second bit
line 36 (BLB1) and respectively connected to the memory
cells 46a and 46¢; the other two read-control FInFET's 40 are
connected to another second bit line 36 (BLB2) and respec-
tively connected to the memory cells 465 and 464.

[0024] Each read-control FinFET 40 has a first control gate
60 (such as the front gate), a second control gate 62 (such as
the back gate), a drain 64 and a source 66. The first control
gate 60 is connected to the first storage node 56 of the first
inverter 48 to reduce leakage current, considering various
topologies of data storage. The second control gate 62 is
connected to the corresponding read-control line 38. For
example, the second control gates 62 of the memory cells 464
and 464 are connected to one read-control line 38 (RWL1),
the second control gates 62 of the memory cells 46¢ and 464
are connected to another read-control line 38 (RWL2). Each
drain 64 is connected with the corresponding second bit line
36. For example, the drains 64 of the memory cells 46« and
46¢ are connected to one second bit line 36 (BLB1); the drains
64 of the memory cells 465 and 464 are connected to another
second bit line 36 (BLB2).

[0025] Each read voltage control line 42 is connected to the
source 66 of the corresponding read-control FInFET 40.
When one memory cell is selected to be read, the read-control
line 42 of the memory cell is connected to ground.

[0026] The keeper circuits are exemplified by two keeper
circuits 44, which are respectively connected to two second
bit lines 36 (BLB1 and BLB2). One keeper circuit 44 is
connected to the memory cells 46a and 46¢ arranged in the
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same vertical column along the bit line (BLB1). The other
keeper circuit 44 is connected to the memory cells 465 and
46d arranged in the same vertical column along the bit line
(BLB2). The two keeper circuits 44 provide a keeping voltage
when the second bit lines 36 are at a high-level voltage.
[0027] The SRAM of the present invention further com-
prises a plurality of write-bit select lines 68 and a plurality of
write-control lines 70. In the embodiment of FIG. 3, the
write-bit select lines 68 are exemplified by two write-bit
select lines WBS1 and WBS2; the write-control lines 70 are
exemplified by two write-control lines WL1 and WL2. WBS1
is connected to the memory cells 46a and 46¢ arranged in the
same vertical column parallel to WBS1. WBS2 is connected
with the memory cells 465 and 464 arranged in the same
vertical column parallel to WBS2. The write-bit select lines
68 are used to determine whether to write data into the
memory cell 46a, 465, 46¢ or 464 or not. One memory cell is
not selected unless the write-bit select line 68 and write-
control line 70 thereof (WBS1 and WIL1) or (WBS2 and
WL2)) are turned on simultaneously.

[0028] The front gates of the first control FinFET 52 and the
second control FinFET 54 of each memory cell are connected
to one corresponding write control line 70. For example, the
front gates of the first control FinFET 52 and the second
control FinFET 54 of the memory cells 464 and 465 are
connected with the write-control line WL1; the front gates of
the first control FInFET 52 and the second control FinFET 54
of the memory cells 46¢ and 464 are connected to the write-
control line WL2. The back gates of the first control FinFET
52 and the second control FinFET 54 of each memory cell are
connected to one corresponding write-bit select line 68. For
example, the back gates of the first control FinFET 52 and the
second control FinFET 54 of the memory cells 46a and 46¢
are connected to the write-bit select line WBS1; the back
gates of the first control FinFET 52 and the second control
FinFET 54 of the memory cells 465 and 464 are connected to
the write-bit select line WBS2.

[0029] The write-control line 70 (WL1), which connected
to the memory cells 46a and 464 arranged in the horizontal
row parallel to WL1, controls the data in the first bit line 34
(BL1/BL2) and second bit line (BLB1/BLB2) to be written
into the corresponding memory cell 46a or 465.

[0030] The connection of the abovementioned elements
has been described hereinbefore. Below, described how the
present invention promotes the read stability of the SRAM
and how the present invention solves the leakage current
problem by separating the paths of read current and write
current,

[0031] Below, a read operation of the present invention is
demonstrated. Firstly, simultaneously turn off two write-bit
select lines 68 (WBS1 and WBS2) and two write-control lines
70 (WL1 and WL2). In the hold mode, the write-bit select
lines 68 and the write-control lines 70 are at a low-level
voltage. For example, pre-charge the first bit line (BLL1) and
the second bit line (BLB1) to a high-level voltage “1”. When
the memory cell 464 is selected to be read, the corresponding
read-control line 38 (RWL1) provides a read-voltage to turn
on the second control gates 62 of the read-control FinFETs 40
of the memory cell 46a and the memory cell 464 in the same
horizontal row parallel to RWL1 and let the second control
gates 62 be at a high-level voltage. Meanwhile, the sources 66
of the read-control FinFETs 40 of the memory cell 46a and
the memory cell 465 in the same horizontal row are connected
to ground by the corresponding read voltage control lines 42.
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Ifthe first storage node (VL) is at “1”, the first control gate 60
of the read-control FinFET 40 is turned on. Thus, the second
bit line 36 (BLB1) is discharged successfully.

[0032] If the first storage node (VL) is at “0”, the first
control gate 60 of the reading control FInFET 40 is turned off.
Thus, the second bit line 36 (BLB1) is maintained at a high-
level voltage. Therefore, whether the stored data is “0” or “1”
can be recognized by various sensing technologies. When the
second bitline 36 (BLB1)is at a high-level voltage, thekeeper
circuit 44 provides a keeping voltage to compensate the leak-
age current generated by the half-turned on read-control Fin-
FET 40 (of the memory cell 46¢ in the same vertical column)
and the voltage loss of the second bit line 36 (BLB1). There-
fore, the read voltage control lines 42 and the keeper circuits
44 can effectively reduce the probability of falsely read. The
read voltage control line 42 corresponding to the unselected
memory cell 46¢ connects the source 66 of the readcontrol
FinFET 40 to the voltage source, VDD, whereby reduced the
leakage current problem.

[0033] Below, the IG-7T SRAM of the present invention is
compared with the conventional 6T SRAM (in FIG. 1) and the
6T-column-decoulped SRAM (in FIG. 2). Refer to FIG. 4, it
shows the RSNM at various operation voltages (ranging from
0.5V to 0.8V). At an operation voltage VDD of 0.5V, RSNM
of the read disturb-free SRAM of the present invention is
higher than that of the conventional 6T SRAM and the 6T-col-
umn-depouled SRAM by 132 mV and 70 mV, respectively.
Therefore, the present invention can improve the read stabil-
ity by 307% in comparison with the conventional 6T SRAM
in the case of VDD=0.5V. In the case of VDD=0.7V, the
present invention can improve RSNM by 258% and 80%
compared with the conventional 6T SRAM and the 6T-col-
umn-decoupled SRAM, respectively. Therefore, the present
invention is much superior to the conventional SRAM in read
stability.

[0034] Below, a write operation of the present invention is
demonstrated. First, simultaneously turn off two read-control
lines 38 (RWL1 and RWL2). When the memory cell 464 is
selected to be written, the write-bit select line 68 (WBS1)is at
a high-level voltage and turns on the back gates of the first
control FinFET 52 and the second control FinFET 54.
Assume that the first storage node 56 is “0” and that the
second storage node 58 is “17, then the first bit line 34 (BL1)
is charged to a high-level voltage, and the second bit line 36
(BLB1) is connected to ground. At this time, the write-control
line 70 (WL1) turns on the front gates of the first control
FinFET 52 and the second control FinFET 54. As both the
write-bit select line 68 (WBS1) and the write-control line 70
(WL1) are at a high-level voltage, the data of first bit line 34
(BL1) and the second bit line 36 (BLB1) is written into the
corresponding memory cell 46a. If it is intended to write “1”
into the first storage node 56 and write “0” into the second
storage node 58, undertake the operations similar to those
described above can successfully write data into the storage
nodes. Ifitis intended to keep the data in the memory cell 46a,
the data will be preserved via the cross-coupled pair of the
first inverter and second inverter of the memory cell 46a.
When the memory cell 46b, 46¢, or 46d is selected, it is
operated similarly according to the principle of operating the
selected memory cell 46a.

[0035] In conclusion, the present invention separates the
read circuit path from the write current path to achieve supe-
rior read stability. Further, the present invention uses inde-
pendently-controlled-gate FinFETs to effectively simplify
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the layout of the SRAM circuit and greatly reduce the size of
SRAM. Therefore, the present invention can be used to fab-
ricate higher-density SRAMs, promote the stability of
SRAM, and increase the immunity against the process and
intrinsic device variations.
[0036] The embodiments described above are only to
exemplify the present invention but not to limit the scope of
the present invention. Any equivalent modification or varia-
tion according to the spirit or characteristics of the present
invention is to be also included within the scope of the present
invention.
What is claimed is:
1. A static random access memory comprising
a memory cell array storing at least one piece of data and
including a plurality of memory cells each containing a
first inverter, a second inverter, a first control FinFET
(Fin-based Field Effect Transistor) and a second control
FinFET, wherein said first inverter and said second
inverter are cross coupled to each other, and wherein said
first control FinFET is connected to said first inverter,
and wherein said second control FinFET is connected to
said second inverter;
a plurality of first bit lines and second bit lines, wherein
each said first bit line is connected to said first control
FinFETs, and wherein each said second bit line is con-
nected to said second control FinFETs;
a plurality of read-control lines each supplying a read volt-
age and each connected to said memory cells arranged in
an identical horizontal row parallel to said read-control
line;
a plurality of read-control FinFETs each connected to all
said memory cells and all said second bit lines and
controlling the read data, wherein each said read-control
FinFET includes
a first control gate connected to a first storage node of
said first inverter;

a second control gate connected to one said read-control
line corresponding thereto;

a drain connected to said second bit line; and

a source;

a plurality of read voltage control lines each connected to
said source and determining voltages of that said
memory cells are connected to; and

a plurality of keeper circuits supplying a keeping voltage
when said second bit line is at a high-level voltage, and
each connected to said memory cells arranged along an
identical vertical column along the bit line direction.

2. The static random access memory according to claim 1,
wherein said read-control FinFET is turned on when said first
gate of control FinFET and said second gate of control Fin-
FET are at a high-level voltage.

3. The static random access memory according to claim 1,
wherein said read-control FInFET is half turned on when said
first control gate or said second control gate is at a high-level
voltage.

4. The static random access memory according to claim 1,
wherein when one said memory cell is selected to be read, one
said read-voltage control line of said memory cells, which are
arranged in an identical horizontal row where said memory
cell selected to be read, is connected to ground.

5. The static random access memory according to claim 1,
wherein when said memory cells are not selected to be read,
said read-voltage control lines are connected to a voltage of a
voltage source.
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6. The static random access memory according to claim 1,
wherein said keeping voltage is to compensate the leakage
current and voltage loss occurring when said read-control
FinFET is half turned on.

7. The static random access memory according to claim 1
further comprising

a plurality of write-bit select lines each connected to said
memory cells arranged in an identical vertical column
parallel to said write-bit select line, and determining
whether data is to be written into said memory cells or
not; and

a plurality of write-control lines each connected to said
memory cells arranged in an identical horizontal row
parallel to said write-control line, and controlling data of
said first bit line and said second bit line to be written
into one corresponding said memory cell.
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8. The static random access memory according to claim 7,
wherein when at least one of said write-bit select line and said
write-control line is at a high-level voltage, data of said first
bit line and said second bit line is written into one correspond-
ing said memory cell.

9. The static random access memory according to claim 7,
wherein front gates of said first control FinFET and said
second control FInFET of each said memory cell are con-
nected to every said write-control line, and wherein back
gates of said first control FinFET and said second control
FinFET of each said memory cell are connected to every said
write-bit select line.

10. The static random access memory according to claim 7,
wherein when said write-control lines and said read-control
lines are turned off simultaneously, said memory cells pre-
serve data thereinside.
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