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(57) ABSTRACT

A static memory and a static memory cell are provided. The
static memory cell includes a first transistor, a second tran-
sistor, a third transistor, a fourth transistor, a fifth transistor, a
sixth transistor, a first switch, a second switch, a third switch,
a first pull-down switch, and a second pull-down switch.
When a data writing operation is performed, the latching
capability of the latch circuit constituted by the first to the
sixth transistors is disabled by turning off the second transis-
tor or the fifth transistor, so that the speed of the data writing
operation is increased and the data writing performance is
improved. The first switch and the second switch provide a
path for reading or writing data, and the third switch is
coupled to a bit line for receiving data from or transmitting
data to the bit line.

16 Claims, 5 Drawing Sheets
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STATIC MEMORY AND MEMORY CELL
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 102114386, filed on Apr. 23, 2013. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a static memory
cell and a static memory, and more particularly, to a static
memory cell which can work with a sub-threshold voltage
and a static memory.

2. Description of Related Art

FIG. 11s acircuit diagram of a conventional static memory
cell 100. Please refer to FIG. 1, the static memory cell 100
includes transistors M1-M6 and transistors MP1 and MP2.
When a data writing operation is performed on the static
memory cell 100, the transistors MP1 and MP2 are turned off
through a transverse word line signal WL and a column selec-
tion signal CS, and the transistors M1-M4 are cut off from a
reference operating power supply VDD. Meanwhile, the tran-
sistors M5 and M6 are turned on through the word line signal
WL, so that data on the bit line BL and the reverse bit line
BLB can be transmitted to the transistors M1-M4. When the
transistors MP1 and MP2 are turned off, data on the bit line
BL and the reverse bit line BLB can be easily and quickly
written into the latch circuit constituted by the transistors
M1-M4. Thereby, the data writing performance is effectively
improved.

When a data writing operation is performed on the conven-
tional static memory cell 100, only data of logic 0 can be
written through the N-type transistors M3 and M4 according
to the voltage on the ground terminal GND. However, when
data oflogic 1 is to be written, there is no P-type transistor for
performing such an operation. As a result, the writing process
may be affected by noises and become unreliable. In addition,
when a data writing operation is performed on the static
memory cell 100, the voltage on the storage point ST for
storing data is also affected by the voltage division effect of
the transistors M5 and M3, and when the transistor M3 offers
a high driving capability, the voltage on the storage point ST
is low therefore is easily affected by noises. This phenomenon
becomes more obvious when the voltage level of the refer-
ence operating power supply VDD is lower. Thus, the static
memory cell 100 cannot work with a low reference operating
power supply VDD.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to several
static memories and static memory cells that can work with
low voltages and a sub-threshold voltage.

The present invention provides a static memory cell includ-
ing a first transistor, a second transistor, a third transistor, a
fourth transistor, a fifth transistor, a sixth transistor, a first
switch, a second switch, a third switch, a first pull-down
switch, and a second pull-down switch. The first terminal of
the first transistor is coupled to a reference operating power
supply. The first terminal of the second transistor is coupled to
the second terminal of the first transistor, the second terminal
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of the second transistor is coupled to a first output terminal,
and the control terminal of the second transistor receives a
first write word line signal. The first terminal of the third
transistor is coupled to the first output terminal, the control
terminal of the third transistor is coupled to the control ter-
minal of the first transistor and a second output terminal, and
the second terminal of the third transistor is coupled to a
ground terminal. The first terminal of the fourth transistor is
coupled to the reference operating power supply. The first
terminal of the fifth transistor is coupled to the second termi-
nal of the fourth transistor, the second terminal of the fifth
transistor is coupled to the second output terminal, and the
control terminal of the fifth transistor receives a second write
word line signal. The first terminal of the sixth transistor is
coupled to the second output terminal, the control terminal of
the sixth transistor is coupled to the control terminal of the
fourth transistor and the first output terminal, and the second
terminal of the sixth transistor is coupled to the ground ter-
minal. The first switch is coupled to the first output terminal
and is turned on or off according to a read word line signal.
The second switch is coupled to the second output terminal
and is turned on or off according to the second write word line
signal. The first terminal of the third switch is coupled to the
second terminal of the second switch, the second terminal of
the third switch is coupled to a first bit line, and the third
switch is turned on or off according to the read word line
signal. The first pull-down switch is serially connected
between the second terminal of the first switch and a reference
ground voltage and is turned on or off according to the voltage
of the first write word line signal. The second pull-down
switch is serially connected between the second terminal of
the second switch and the reference ground voltage and is
turned on or off according to the voltage on the second output
terminal.

The present invention provides a static memory cell includ-
ing a first transistor, a second transistor, a third transistor, a
fourth transistor, a fifth transistor, a sixth transistor, a first
switch, a second switch, a third switch, a fourth switch, a first
pull-down switch, and a second pull-down switch. The first
transistor has a first terminal, a second terminal, and a control
terminal. The first terminal of the first transistor is coupled to
areference operating power supply. The second transistor has
afirstterminal, a second terminal, and a control terminal. The
first terminal of the second transistor is coupled to the second
terminal of the first transistor, the second terminal of the
second transistor is coupled to a first output terminal, and the
control terminal of the second transistor receives a first write
word line signal. The third transistor has a first terminal, a
second terminal, and a control terminal. The first terminal of
the third transistor is coupled to the first output terminal, the
control terminal of the third transistor is coupled to the control
terminal of the first transistor and a second output terminal,
and the second terminal of the third transistor is coupled to a
ground terminal. The fourth transistor has a first terminal, a
second terminal, and a control terminal. The first terminal of
the fourth transistor is coupled to the reference operating
power supply. The fifth transistor has a first terminal, a second
terminal, and a control terminal. The first terminal of the fifth
transistor is coupled to the second terminal of the fourth
transistor, the second terminal of the fifth transistor is coupled
to the second output terminal, and the control terminal of the
fifth transistor receives a second write word line signal. The
sixth transistor has a first terminal, a second terminal, and a
control terminal. The first terminal of the sixth transistor is
coupled to the second output terminal, the control terminal of
the sixth transistor is coupled to the control terminal of the
fourth transistor and the first output terminal, and the second
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terminal of the sixth transistor is coupled to the ground ter-
minal. The first terminal of the first switch is coupled to the
first output terminal, and the first switch is turned on or off
according to the first write word line signal. The first terminal
ofthe second switch is coupled to the second output terminal,
and the second switch is turned on or off according to the
second write word line signal. The first terminal of the third
switch is coupled to the second terminal of the second switch,
the second terminal of the third switch is coupled to a first bit
line, and the third switch is turned on or off according to aread
word line signal. The first pull-down switch is serially con-
nected between the second terminal of the first switch and a
reference ground voltage, and the first pull-down switch is
turned on or off according to the voltage on the first output
terminal. The second pull-down switch is serially connected
between the second terminal of the second switch and the
reference ground voltage, and the second pull-down switch is
turned on or off according to the voltage on the second output
terminal. The first terminal of the fourth switch is coupled to
the second terminal of the first switch, the second terminal of
the fourth switch is coupled to a second bit line, and the fourth
switch is turned on or off according to the read word line
signal.

The present invention provides a static memory cell includ-
ing a first transistor, a second transistor, a third transistor, a
fourth transistor, a fifth transistor, a sixth transistor, a seventh
transistor, an eighth transistor, a first switch, a second switch,
a third switch, and a fourth switch. The first transistor is
coupled to a reference operating power supply. The first ter-
minal of the second transistor is coupled to the second termi-
nal of the first transistor, the second terminal of the second
transistor is coupled to a first output terminal, and the control
terminal of the second transistor receives a write word line
signal. The first terminal and the second terminal of the third
transistor are respectively coupled to the first terminal and the
second terminal of the second transistor, and the control ter-
minal of the third transistor receives a data signal. The first
terminal of the fourth transistor is coupled to the first output
terminal, the control terminal of the fourth transistor is
coupled to the control terminal of the first transistor and a
second output terminal, and the second terminal of the fourth
transistor is coupled to a ground terminal. The first terminal of
the fifth transistor is coupled to the reference operating power
supply. The first terminal of the sixth transistor is coupled to
the second terminal of the fifth transistor, the second terminal
ofthe sixth transistor is coupled to the second output terminal,
and the control terminal of the sixth transistor receives the
write word line signal. The first terminal and the second
terminal of the seventh transistor are respectively coupled to
the first terminal and the second terminal of the sixth transis-
tor, and the control terminal of the seventh transistor receives
areverse data signal. The first terminal of the eighth transistor
1s coupled to the second output terminal, the control terminal
ofthe eighth transistor is coupled to the control terminal of the
fifth transistor and the first output terminal, and the second
terminal of the eighth transistor is coupled to the ground
terminal. The first terminal of the first switch is coupled to a
reverse bit line, the second terminal of the first switch is
coupled to the first output terminal, and the first switch is
turned on or off according to the write word line signal. The
first terminal of the second switch is coupled to a bit line, the
second terminal of the second switch is coupled to the second
output terminal, and the second switch is turned on or off
according to the write word line signal. The fourth switch is
turned on or off according to the voltage on the second output
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terminal. The second terminal of the third switch is coupled to
aread bit line, and the third switch is turned on or off accord-
ing to a read word line signal.

The present invention provides a static memory including
a plurality of read word lines, a plurality of bit line pairs, and
a plurality of static memory cells described above. The read
word lines respectively transmit a plurality of read word line
signals. The bit line pairs respectively include a plurality of
bit lines and a plurality of reverse bit lines. The static memory
cells are arranged into an array to form a plurality of memory
cell columns and a plurality of memory cell rows. The static
memory cells in the memory cell columns are respectively
coupled to the bit line pairs, and the static memory cells in the
memory cell rows are respectively coupled to the read word
lines.

The present invention provides a static memory including
a plurality of read word lines, a plurality of bit line pairs, and
aplurality of static memory cells. The read word lines respec-
tively transmit a plurality of read word line signals. The bit
line pairs respectively include a plurality of bit lines and a
plurality of reverse bit lines. The static memory cells are
arranged into an array to form a plurality of memory cell
columns and a plurality of memory cell rows. The static
memory cells in the memory cell columns are respectively
coupled to the bit line pairs, and the static memory cell in the
memory cell rows are respectively coupled to the read word
lines.

The present invention provides a static memory including
a plurality of read word lines, a plurality of write word lines,
a plurality of bit line pairs, a plurality of read bit lines, and a
plurality of static memory cells. The read word lines respec-
tively transmit a plurality of read word line signals. The write
word lines respectively transmit a plurality of write word line
signals. The bit line pairs respectively include a plurality of
bitlines and a plurality of reverse bit lines. The static memory
cells are arranged into an array to form a plurality of memory
cell columns and a plurality of memory cell rows. The static
memory cells in the memory cell columns are respectively
coupled to the bit line pairs, and the static memory cells in the
memory cell rows are respectively coupled to the read word
lines.

As described above, in a static memory cell provided by the
present invention, the time required for writing data is effec-
tively shortened, so that the writing efficiency of a static
memory is improved. Additionally, through the structure of a
static memory cell provided by the present invention, the
channel widths of the transistors in the static memory cell are
effectively reduced, so that the surface area of a static memory
is reduced. Moreover, in a static memory cell provided by the
present invention, the power consumption is effectively
reduced, so that the power consumed by the system chip in an
application of an embedded memory can be greatly reduced.

These and other exemplary embodiments, features,
aspects, and advantages of the invention will be described and
become more apparent from the detailed description of exem-
plary embodiments when read in conjunction with accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG.11s acircuit diagram of a conventional static memory
cell 100.
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FIG. 2 is a diagram of a static memory cell 200 according
to an embodiment of the present invention.

FIG. 3 is a diagram of a static memory cell 300 according
10 another embodiment of the present invention.

FIG. 4 is a diagram of a static memory cell 400 according
to yet another embodiment of the present invention.

FIGS. 5A-5C respectively illustrate static memories 510-
530 according to multiple embodiments of the present inven-
tion.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the present pre-
ferred embodiments of the invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

FIG. 2 is a diagram of a static memory cell 200 according
10 an embodiment of the present invention. Please refer to
FIG. 2, the static memory cell 200 includes transistors
M1-M6, switches SW1-SW3, and pull-down switches
PSW1-PSW2. The first terminal of the transistor M1 is
coupled to a reference operating power supply VDD. The first
terminal of the transistor M2 is coupled to the second terminal
of'the transistor M1, the second terminal of the transistor M2
is coupled to an output terminal QB, and the control terminal
ofthe transistor M2 receives a write word line signal WWLB.
The first terminal of the transistor M3 is coupled to the output
terminal QB, the control terminal of the transistor M3 is
coupled to the control terminal of the transistor M1 and an
output terminal Q, and the second terminal of the transistor
M3 is coupled to a ground terminal GND. The first terminal of
the transistor M4 is coupled to the reference operating power
supply VDD. The first terminal of the transistor M5 is coupled
1o the second terminal of the transistor M4, the second termi-
nal of the transistor M5 is coupled to the output terminal Q,
and the control terminal of the transistor M5 receives a write
word line signal WWLA. The first terminal of the transistor
M6 is coupled to the output terminal Q, the control terminal of
the transistor M6 is coupled to the control terminal of the
transistor M4 and the output terminal QB, and the second
terminal of the transistor M6 is coupled to the ground terminal
GND.

Thetransistors M1, M2, M4, and M5 are P-type transistors,
and the transistors M3 and M6 are N-type transistors. The
control terminals of the transistors M1-M6 may be the gates
thereof, the first terminals of the transistors M1, M2, M4, and
M5 may be the sources thereof, and the second terminals of
the transistors M1, M2, M4, and M5 may be the drains
thereof. The first terminals of the transistors M3 and M6 may
be the drains thereof, and the second terminals of the transis-
tors M3 and M6 may be the sources thereof.

The first terminal of the switch SW1 is coupled to the
output terminal QB, and the second terminal of the switch
SW1 is coupled to the pull-down switch PSW1. The switch
SW1 is turned on or off according to a read word line signal
RWL. The first terminal of the switch SW2 is coupled to the
output terminal Q. The switch SW2 is turned on or off accord-
ing to the write word line signal WWLA. The first terminal of
the switch SW3 is coupled to the second terminal of the
switch SW2, and the second terminal of the switch SW3 is
coupled to a bit line BL. The switch SW3 is turned on or off
according to the read word line signal RWL.

The pull-down switch PSW1 is serially connected between
the second terminal of the switch SW1 and a reference ground
voltage VVSS. The pull-down switch PSW1 is turned on or
off according to the first write word line signal WWLB. The
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pull-down switch PSW2 is serially connected between the
second terminal of the switch SW2 and the reference ground
voltage VVSS. The pull-down switch PSW2 is turned on or
off according to the voltage on the output terminal Q.

It should be mentioned that when a data writing operation
is performed, the write word line signals WWLA and WWLB
are complementary signals. In addition, the switches SW1-
SW3 and the pull-down switches PSW1 and PSW2 are
switches respectively constructed through the transistors
M7-M9, M10, and M11.

Regarding the overall operation, first, the reference ground
voltage received by the selected static memory cellis set to be
equal to the voltage (for example, OV) on the ground terminal
GND. When a data of logic 0is written into the static memory
cell 200, the data of logic 0 is transmitted on the bit line BL.
The read word line signal RWL and the write word line signal
WWLA are both logic 1, and the write word line signal
WWLB is logic 0. Herein the switches SW1, SW3, and SW2
are turned on, the pull-down switch PSW1 is turned off, the
transistor M5 1s turned off, and the transistor M2 is turned on.
The logic 0 on the bit line BL is transmitted to the output
terminal Q through the turned-on switches SW2 and SW3.
Since the transistor M5 is turned off, the data of logic 0 can be
easily written to the output terminal Q. The logic 0 on the
output terminal Q is transmitted to the control terminals of the
transistors M1 and M3, so that the voltage level of the output
terminal QB is pulled up to logic 1 through the turned-on
transistors M1 and M2.

Contrarily, when a data of logic 1 is to be written into the
static memory cell 200, a data of logic 0 is transmitted to the
bit line BL.. The read word line signal RWL and the write
word line signal WWLB are both logic 1, and the write word
line signal WWLA is logic 0. Herein the switches SW1 and
SW3 are turned on, the switch SW2 is turned off, the pull-
down switch PSW1 is turned on, the transistor M2 is turned
off, and the transistor M5 is turned on. The logic 0 on the
reference ground voltage VVSS is transmitted to the output
terminal QB through the turned-on switch SW1 and pull-
down switch PSW1. Since the transistor M2 is turned off, the
data of logic 0 can be easily written into the output terminal
QB. The logic 0 on the output terminal QB is transmitted to
the control terminals of the transistors M4 and M6, so that the
voltage level of the output terminal Q is pulled up to logic 1
through the turned-on transistors M4 and M5.

Before performing a data reading operation on the static
memory cell 200, the bit line BL. needs to be pre-charged to
logic 1. When a data reading operation is performed on the
static memory cell 200, both the write word line signals
WWLA and WWLB are made to be equal to logic 0, and the
read word line signal RWL is made to be equal to logic 1.
Herein the switches SW1 and SW3 are turned on, and the
pull-down switch PSW1 and the switch SW2 are turned off. If
the voltage on the output terminal Q is equal to logic 1, the
data of logic 0 provided by the reference ground voltage
VVSS can be read through the turned-on pull-down switch
PSW2 on the bit line BL. Contrarily, if the voltage on the
output terminal Q is equal to logic 0, the pull-down switch
PSW2 is turned off, and the voltage on the bit line BL is not
affected and remains at logic 1.

It should be mentioned that when a static memory cell is
not selected for performing a data reading/writing operation,
the value of the reference ground voltage VVSS is set to be
equal to the voltage value of the reference operating power
supply VDD.

FIG. 3 is a diagram of a static memory cell 300 according
to another embodiment of the present invention. Please refer
to FIG. 3, the static memory cell 300 includes transistors
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M1-M6, switches SW1-SW4, and pull-down switches
PSW1-PSW2. The static memory cell 200 in the embodiment
described above is a single-ended static memory cell, while
the static memory cell 300 in the present embodiment is a
double-ended static memory cell. Namely, in the present
embodiment, the switch SW4 is connected to the coupling
point between the switch SW1 and the pull-down switch
PSW1, and the on and off of the pull-down switch PSW1 is
controlled by the voltage on the output terminal QB. The
switch SW4 is also coupled to the bit line BLB. Besides, the
switch SW4 is turned on or off according to the read word line
signal RWL. The switch SW4 may be a transistor switch.
Additionally, in the present embodiment, the switch SW1 is
serially connected between the write word line signal WWLB
and the output terminal QB and is turned on or off according
to the write word line signal WWLB. The pull-down switch
PSW1 is coupled between the terminal of the switch SW1
coupled to the switch SW4 and the reference ground voltage
VVSS and is turned on or off according to the voltage on the
output terminal QB.

The overall operation of the static memory cell 300 in the
present embodiment is similar to that of the static memory
cell 200 in the embodiment described above, and the only
difference is that the static memory cell 300 in the present
embodiment offers the bidirectional bit lines BL and BLB to
read and write differential signals and increase the access
speed of the static memory cell 300.

FIG. 4 is a diagram of a static memory cell 400 according
to yet another embodiment of the present invention. Please
refer to FIG. 4, the static memory cell 400 includes transistors
M1-M8 and switches SW1-SW4. The first terminal of the
transistor M1 is coupled to the reference operating power
supply VDD. The first terminal of the transistor M2 is coupled
to the second terminal of the transistor M1, the second termi-
nal of the transistor M2 is coupled to the output terminal QB,
and the control terminal of the transistor M2 receives a write
word line signal WWL. The first terminal and the second
terminal of the transistor M3 are respectively coupled to the
first terminal and the second terminal of the transistor M2,
and the control terminal of the transistor M3 receives a data
signal D. The first terminal of the transistor M4 is coupled to
the output terminal QB, the control terminal of the transistor
M4 is coupled to the control terminal of the transistor M1 and
the output terminal Q, and the second terminal of the transis-
tor M4 is coupled to the ground terminal GND.

The first terminal of the transistor M5 is coupled to the
reference operating powetr supply VDD. The first terminal of
the transistor M6 is coupled to the second terminal of the
transistor M5, the second terminal of the transistor M6 is
coupled to the output terminal Q, and the control terminal of
the transistor M6 receives the write word line signal WWL.
The first terminal and the second terminal of the transistor M7
are respectively coupled to the first terminal and the second
terminal of the transistor M6, the control terminal of the
transistor M7 receives the reverse data signal DB. The first
terminal of the transistor M8 is coupled to the output terminal
Q, the control terminal of the transistor M8 is coupled to the
control terminal of the transistor M5 and the output terminal
QB, and the second terminal of the transistor M8 is coupled to
the ground terminal GND.

The transistors M1-M3 and M5-M7 are P-type transistors,
and the transistors M4 and M8 are N-type transistors. The
control terminals of the transistors M1-M8 may be the gates
thereof, the first terminals of the transistors M1-M3 and
M5-M7 may be the sources thereof, and the second terminals
of the transistors M1-M3 and M5-M7 may be the drains
thereof. The first terminals of the transistors M4 and M8 may
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be the drains thereof, and the second terminals of the transis-
tors M4 and M8 may be the sources thereof.

The first terminal of the switch SW1 is coupled to a reverse
bit line WBLB, the second terminal of the switch SW1 is
coupled to the output terminal QB, and the switch SW1 is
turned on or off according to the write word line signal WWL.
The first terminal of the switch SW2 is coupled to a bit line
WBL, the second terminal ofthe switch SW2 is coupled to the
output terminal Q, and the switch SW2 is turned on or off
according to the write word line signal WWL. The first ter-
minal of the switch SW4 is coupled to the ground terminal
GND, and the switch SW4 is turned on or off according to the
voltage on the output terminal Q. The first terminal of the
switch SW3 is coupled to the second terminal of the switch
SW4, the second terminal of the switch SW3 is coupled to a
read bit line RBL, and the switch SW3 is turned on or off
according to the read word line signal RWL.

In the present embodiment, the switches SW1-SW4 are
respectively constructed by using the transistors M9-M12.
Besides, the control terminal of the transistor M3 can be
controlled by the data signal D, and the control terminal of the
transistor M7 can be controlled by the reverse data signal DB.

Regarding the overall operation, when a data of logic 1 is to
be written into the static memory cell 400, the write word line
signal WWL, the data signal D, and the voltage on the bit line
WBL are all logic 1, and the reverse bit line WBLB and the
reverse data signal DB are both logic 0. The transistors M2
and M3 are turned off, and the transistor M7 is turned on.
Through the turned-on switches SW1 and SW2, data on the
bit line WBL and the reverse bit line WBLB is respectively
transmitted to the output terminals Q and QB to complete the
data writing operation. When a data of logic 0 is to be written,
the write word line signal WWL, the data signal D, and the
voltage on the bit line WBL are all logic 0, and the reverse bit
line WBLB and the reverse data signal DB are both logic 1.
The transistors M6 and M7 are turned off, and the transistor
M3 is turned on. Besides, through the turned-on switches
SW1 and SW2, data on the bit line WBL and the reverse bit
line WBLB is respectively transmitted to the output terminals
Q and QB to complete the data writing operation.

In the embodiment described above, the latching capability
of the latch circuit constituted by the transistors M1-M8 is
disabled by turning off the transistors M2 and M3 or the
transistors M7 and M6, so that data can be easily and quickly
written into the latch circuit, and accordingly the data writing
performance of the static memory cell 400 can be improved.

FIG. 5A illustrates a static memory 510 according to an
embodiment of the present invention. Please refer to FIG. 5A,
the static memory 510 includes a plurality of read word lines
RWLI1-RWLN, a plurality of bit lines BL1-BLM, and a plu-
rality of static memory cells 5111-51NM. The read word lines
RWL1-RWLN respectively transmit a plurality of read word
line signals. Aforementioned bit line pairs respectively
include a plurality of bit lines BL1-BLM. The static memory
cells 5111-51NM are arranged into an array to form a plural-
ity of memory cell columns and a plurality of memory cell
rows. The static memory cells in the memory cell columns are
respectively coupled to the bit line pairs, and the static
memory cells in the memory cell rows are respectively
coupled to the read word lines RWL1-RWLN. Taking the
memory cell row having the static memory cells 511-51M as
an example, the static memory cells 5111-511M are all
coupled to the read word line RWL1. Taking the memory cell
column having the static memory cells 5111-51N1 as an
example, the static memory cells 511-5N1 are all coupled to
the bit line BL1.
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In addition, the static memory cells in the same memory
cell column receive the same write word line signal. For
example, both the static memory cells 5111 and 51N1 receive
the write word line signals WWLB1 and WWLAL1, both the
static memory cells 5112 and 51N2 receive the write word
line signals WWLB2 and WWLA2, and both the static
memory cells 511M and 51NM receive the write word line
signals WWLBM and WWLAM. Besides, the static memory
cells in the same memory cell row are coupled to the same
reference ground voltage, while the static memory cells in
different memory cell rows are coupled to different reference
ground voltages. For example, the static memory cells 5111
and 5112-511M are coupled to the reference ground voltage
VVSS1, and the static memory cells 51N1 and 51M2-51NM
are coupled to the reference ground voltage VVSSN.

It should be mentioned that the static memory cells 5111-
51NM can be constructed by using the static memory cell 200
in the embodiment described above. Related operations have
been described in detail in foregoing embodiments therefore
will not be described herein.

FIG. 5B illustrates a static memory 520 according to an
embodiment of the present invention. Please refer to FIG. 5B,
the static memory 520 includes a plurality of read word lines
RWL1-RWLN, a plurality of bit line pairs formed by a plu-
rality of bit lines BL1-BLM and a plurality of reverse bit lines
BLB1-BLBM, and a plurality of static memory cells 5211-
52NM. The read word lines RWL1-RWLN respectively
transmit a plurality of read word line signals. The bit line pairs
respectively include a plurality of bit line BL1-BLM and a
plurality of reverse bit lines BLB1-BLBM. The static
memory cells 5211-52NM are arranged into an array to form
a plurality of memory cell columns and a plurality of memory
cell rows. The static memory cells in the memory cell col-
umns are respectively coupled to the bit line pairs, and the
static memory cells in the memory cell rows are respectively
coupled to the read word lines RWL1-RWLN. Taking the
memory cell row having the static memory cells 5211-521M
as an example, the static memory cells 5211-521M are all
coupled to the read word line RWL1. Taking the memory cell
column having the static memory cells 5211-52N1 as an
example, the static memory cells 5211-52N1 are all coupled
to the bit line pair constituted by the bit lines BL1 and BLBI.

Additionally, the static memory cells in the same memory
cell column receive the same write word line signal. For
example, both the static memory cells 5111 and 51N1 receive
the write word line signals WWLB1 and WWLA1, both the
static memory cells 5112 and 51N2 receive the write word
line signals WWLB2 and WWLA2, and both the static
memory cells 511M and 51NM receive the write word line
signals WWLBM and WWLAM. Besides, the static memory
cells in the same memory cell row are coupled to the same
reference ground voltage, while the static memory cells in
different memory cell rows are coupled to different reference
ground voltages. For example, the static memory cells 5111
and 5112-511M are coupled to the reference ground voltage
VVSS1, and the static memory cells 51N1 and 51M2-51NM
are coupled to the reference ground voltage VVSSN.

It should be mentioned that the static memory cells 5211-
52NM can be constructed by using the static memory cell 300
in the embodiment described above. Related operations have
been described in detail in foregoing embodiments therefore
will not be described herein.

FIG. 5C illustrates a static memory 530 according to an
embodiment of the present invention. Please refer to FIG. 5C,
the static memory 530 includes a plurality of read word lines
RWL1-RWLN, a plurality of bit line pairs formed by a plu-
rality of bit lines WBL1-WBLM and WBLB1-WBLBM, a
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plurality of write word lines WWL1-WWLN, a plurality of
read bit lines RBL1-RBLM, and a plurality of static memory
cells 5311-53NM. The read word lines RWLI1-RWLN
respectively transmit a plurality of read word line signals. The
static memory cells 5311-53NM are arranged into an array to
form a plurality of memory cell columns and a plurality of
memory cell rows. The static memory cells in the memory
cell columns are respectively coupled to the bit lines WBL1-
WBLM and WBLB1-WBLBM and the read bit lines RBL1-
RBLM, and the static memory cells in the memory cell rows
are respectively coupled to the read word lines RWL1-RWLN
and the write word lines WWL1-WWLN. Taking the memory
cell row having the static memory cells 5311-531M as an
example, the static memory cells 5211-521M are all coupled
to the read word line RWL1 and the write word line WWLI.
Taking the memory cell column having the static memory
cells 5311-53N1 as an example, the static memory cells 5311-
53N1 are all coupled to the bit line pair constituted by the bit
lines WBL1 and WBLBI and the read bit line RBL1.

Additionally, the static memory cells in the same memory
cell column receive the same data signal and reverse data
signal. For example, both the static memory cells 5311 and
53N1 receive the data signal D1 and the reverse data signal
DB1, both the static memory cells 5312 and 53N2 receive the
data signal D2 and the reverse data signal DB2, and both the
static memory cells 531M and 53NM receive the data signal
DM and the reverse data signal DBM.

It should be mentioned that the static memory cells 5311-
53NM can be constructed by using the static memory cell 400
in the embodiment described above. Related operations have
been described in detail in foregoing embodiments therefore
will not be described herein.

As described above, in a static memory cell provided by the
present invention, the data writing performance and data writ-
ing speed are improved by disabling a latch circuit in the
memory cell. Besides, in an embodiment of a static memory
cell provided by the present invention, a data reading or
writing operation can be performed without any operating
power supply or accessing any peripheral circuit. Thereby, a
static memory cell provided by the present invention can
work with a low operating voltage, so that the power con-
sumption of the entire system is reduced and the data writing
performance of a static memory is improved.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of'the foregoing, it is intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims and their equivalents.

What is claimed is:

1. A static memory cell, comprising:

a first transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
first transistor is coupled to a reference operating power
supply;

a second transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal of
the second transistor is coupled to the second terminal of
the first transistor, the second terminal of the second
transistor is coupled to a first output terminal, and the
control terminal of the second transistor receives a first
write word line signal;

a third transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
third transistor is coupled to the first output terminal, the
control terminal of the third transistor is coupled to the
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control terminal of the first transistor and a second out-
put terminal, and the second terminal of the third tran-
sistor is coupled to a ground terminal,

a fourth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal of
the fourth transistor is coupled to the reference operating
power supply;

a fifth transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
fifth transistor is coupled to the second terminal of the
fourth transistor, the second terminal of the fifth transis-
tor is coupled to the second output terminal, and the
control terminal of the fifth transistor receives a second
write word line signal;

asixth transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
sixth transistor is coupled to the second output terminal,
the control terminal of the sixth transistor is coupled to
the control terminal of the fourth transistor and the first
output terminal, and the second terminal of the sixth
transistor is coupled to the ground terminal;

a first switch, wherein a first terminal of the first switch is
coupled to the first output terminal, and the first switch is
turned on or off according to a read word line signal,

a second switch, wherein a first terminal of the second
switch is coupled to the second output terminal, and the
second switch is turned on or off according to the second
write word line signal;

a third switch, wherein a first terminal of the third switch is
coupled to a second terminal of the second switch, a
second terminal of the third switch is coupled to a first bit
line, and the third switch is turned on or off according to
the read word line signal;

a first pull-down switch, serially connected between a sec-
ond terminal of the first switch and a reference ground
voltage, wherein the first pull-down switch is turned on
or off according to a voltage of the first write word line
signal; and

asecond pull-down switch, serially connected between the
second terminal of the second switch and the reference
ground voltage, wherein the second pull-down switch is
turned on or off according to a voltage on the second
output terminal.

2. The static memory cell according to claim 1, wherein
when a writing operation is performed on the static memory
cell, a voltage level of the first write word line signal and a
voltage level of the second write word line signal are comple-
mentary.

3. The static memory cell according to claim 1, wherein a
voltage on the first output terminal and the voltage on the
second output terminal are complementary.

4. The static memory cell according to claim 1, wherein a
voltage on the ground terminal and a voltage on the reference
ground voltage are the same.

5. The static memory cell according to claim 1, wherein the
first transistor, the second transistor, the fourth transistor, and
the fifth transistor are P-type transistors, and the second tran-
sistor and the sixth transistor are N-type transistors.

6. The static memory cell according to claim 1, wherein the
first switch, the second switch, and the third switch are tran-
sistor switches, and the first pull-down switch and the second
pull-down switch are also transistor switches.

7. A static memory cell, comprising:

a first transistor, having a first terminal, a second terminal,

and a control terminal, wherein the first terminal of the
first transistor is coupled to a reference operating power

supply;
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a second transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal of
the second transistor is coupled to the second terminal of
the first transistor, the second terminal of the second
transistor is coupled to a first output terminal, and the
control terminal of the second transistor receives a first
write word line signal;

a third transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
third transistor is coupled to the first output terminal, the
control terminal of the third transistor is coupled to the
control terminal of the first transistor and a second out-
put terminal, and the second terminal of the third tran-
sistor is coupled to a ground terminal;

a fourth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal of
the fourth transistor is coupled to the reference operating
power supply;

a fifth transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
fifth transistor is coupled to the second terminal of the
fourth transistor, the second terminal of the fifth transis-
tor is coupled to the second output terminal, and the
control terminal of the fifth transistor receives a second
write word line signal;

a sixth transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
sixth transistor is coupled to the second output terminal,
the control terminal of the sixth transistor is coupled to
the control terminal of the fourth transistor and the first
output terminal, and the second terminal of the sixth
transistor is coupled to the ground terminal,

a first switch, wherein a first terminal of the first switch is

coupled to the first output terminal, and the first switch is

turned on or off according to the first write word line
signal,

second switch, wherein a first terminal of the second

switch is coupled to the second output terminal, and the

second switch is turned on or off according to the second
write word line signal;

a third switch, wherein a first terminal of the third switch is
coupled to a second terminal of the second switch, a
second terminal of the third switch is coupled to a first bit
line, and the third switch is turned on or off according to
a read word line signal;

a first pull-down switch, serially connected between a sec-
ond terminal of the first switch and a reference ground
voltage, wherein the first pull-down switch is turned on
or off according to a voltage on the first output terminal;

a second pull-down switch, serially connected between the
second terminal of the second switch and the reference
ground voltage, wherein the second pull-down switch is
turned on or off according to a voltage on the second
output terminal; and

a fourth switch, wherein a first terminal of the fourth switch
is coupled to the second terminal of the first switch, a
second terminal of the fourth switch is coupled to a
second bit line, and the fourth switch is turned on or off
according to the read word line signal.

8. The static memory cell according to claim 7, wherein the

fourth switch is a transistor switches.

9. A static menory cell, comprising:

a first transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
first transistor is coupled to a reference operating power

supply;

o
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a second transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal of
the second transistor is coupled to the second terminal of
the first transistor, the second terminal of the second
transistor is coupled to a first output terminal, and the
control terminal of the second transistor receives a write
word line signal;

athird transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal and the
second terminal of the third transistor are respectively
coupled to the first terminal and the second terminal of
the second transistor, and the control terminal of the
third transistor receives a data signal;

a fourth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal of
the fourth transistor is coupled to the first output termi-
nal, the control terminal of the fourth transistor is
coupled to the control terminal of the first transistor and
a second output terminal, and the second terminal of the
fourth transistor is coupled to a ground terminal;

a fifth transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
fifth transistor is coupled to the reference operating
power supply;

a sixth transistor, having a first terminal, a second terminal,
and a control terminal, wherein the first terminal of the
sixth transistor is coupled to the second terminal of the
fifth transistor, the second terminal of the sixth transistor
is coupled to the second output terminal, and the control
terminal of the sixth transistor receives the write word
line signal;

a seventh transistor, having a first terminal, a second ter-
minal, and a control terminal, wherein the first terminal
and the second terminal of the seventh transistor are
respectively coupled to the first terminal and the second
terminal of the sixth transistor, and the control terminal
of the seventh transistor receives a reverse data signal;

an eighth transistor, having a first terminal, a second ter-
minal, and a control terminal, wherein the first terminal
of the eighth transistor is coupled to the second output
terminal, the control terminal of the eighth transistor is
coupled to the control terminal of the fifth transistor and
the first output terminal, and the second terminal of the
eighth transistor is coupled to the ground terminal;

a first switch, wherein a first terminal of the first switch is
coupled to areverse bit line, a second terminal of the first
switch is coupled to the first output terminal, and the first
switch is turned on or off according to the write word line
signal;

a second switch, wherein a first terminal of the second
switch is coupled to a bit line, a second terminal of the
second switch is coupled to the second output terminal,
and the second switch is turned on or off according to the
write word line signal;

afourth switch, wherein a first terminal of the fourth switch
is coupled to the ground terminal, and the fourth switch
is turned on or off according to a voltage on the second
output terminal; and

a third switch, wherein a first terminal of the third switch is
coupled to a second terminal of the fourth switch, a
second terminal of the third switch is coupled to a read
bit line, and the third switch is turned on or off according
to a read word line signal.

10. The static memory cell according to claim 9, wherein

the control terminal of the third transistor is coupled to the

data signal.
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11. The static memory cell according to claim 9, wherein
the control terminal of the seventh transistor is coupled to the
reverse data signal.

12. The static memory cell according to claim 9, wherein
the first transistor, the second transistor, the third transistor,
the fifth transistor, the sixth transistor, and the seventh tran-
sistor are P-type transistors, and the fourth transistor and the
eighth transistor are N-type transistors.

13. The static memory cell according to claim 9, wherein
the first switch, the second switch, the third switch, and the
fourth switch are transistor switches.

14. A static memory, comprising:

a plurality of read word lines, respectively transmitting a

plurality of read word line signals;

a plurality of bit lines; and

a plurality of static memory cells, wherein the static

memory cells are arranged into an array to form a plu-
rality of memory cell columns and a plurality of memory
cell rows, the static memory cells in the memory cell
columns are respectively coupled to the bit lines, the
static memory cells in the memory cell rows are respec-
tively coupled to the read word lines, and each of the
static memory cells comprises:

a first transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the first transistor is coupled to a reference operat-
ing power supply;

a second transistor, having a first terminal, a second
terminal, and a control terminal, wherein the first
terminal of the second transistor is coupled to the
second terminal of the first transistor, the second ter-
minal of the second transistor is coupled to a first
output terminal, and the control terminal of the second
transistor receives a first write word line signal;

a third transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the third transistor is coupled to the first output
terminal, the control terminal of the third transistor is
coupled to the control terminal of the first transistor
and a second output terminal, and the second terminal
of the third transistor is coupled to a ground terminal;

a fourth transistor, having a first terminal, a second ter-
minal, and a control terminal, wherein the first termi-
nal of the fourth transistor is coupled to the reference
operating power supply;

a fifth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the fifth transistor is coupled to the second terminal
of the fourth transistor, the second terminal of the fifth
transistor is coupled to the second output terminal,
and the control terminal of the fifth transistor receives
a second write word line signal;

a sixth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the sixth transistor is coupled to the second output
terminal, the control terminal of the sixth transistor is
coupled to the control terminal of the fourth transistor
and the first output terminal, and the second terminal
of the sixth transistor is coupled to the ground termi-
nal;

a first switch, wherein a first terminal of the first switch
is coupled to the first output terminal, and the first
switch is turned on or off according to the correspond-
ing read word line signal,

a second switch, wherein a first terminal of the second
switch is coupled to the second output terminal, and
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the second switch is turned on or off according to the
second write word line signal;

athird switch, wherein a first terminal of the third switch
is coupled to a second terminal of the second switch,
a second terminal of the third switch is coupled to the
corresponding bit line, and the third switch is turned
on or off according to the corresponding read word
line signal;

a first pull-down switch, serially connected between a
second terminal of the first switch and a reference
ground voltage, wherein the first pull-down switch is
turned on or off according to the first write word line
signal; and

a second pull-down switch, serially connected between
the second terminal of the second switch and the
reference ground voltage, wherein the second pull-
down switch is turned on or off according to a voltage
on the second output terminal.

15. A static memory, comprising:

a plurality of read word lines, respectively transmitting a
plurality of read word line signals;

a plurality of bit line pairs, respectively comprising a plu-
rality of bit lines and a plurality of reverse bit lines; and

a plurality of static memory cells, wherein the static
memory cells are arranged into an array to form a plu-
rality of memory cell columns and a plurality of memory
cell rows, the static memory cells in the memory cell
columns are respectively coupled to the bitline pairs, the
static memory cells in the memory cell rows are respec-
tively coupled to the read word lines, and each of the
static memory cells comprises:

a first transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the first transistor is coupled to a reference operat-
ing power supply;

a second transistor, having a first terminal, a second
terminal, and a control terminal, wherein the first
terminal of the second transistor is coupled to the
second terminal of the first transistor, the second ter-
minal of the second transistor is coupled to a first
output terminal, and the control terminal of the second
transistor receives a first write word line signal,

a third transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the third transistor is coupled to the first output
terminal, the control terminal of the third transistor is
coupled to the control terminal of the first transistor
and a second output terminal, and the second terminal
of the third transistor is coupled to a ground terminal,

a fourth transistor, having a first terminal, a second ter-
minal, and a control terminal, wherein the first termi-
nal of the fourth transistor is coupled to the reference
operating power supply;

a fifth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the fifth transistor is coupled to the second terminal
of'the fourth transistor, the second terminal of the fifth
transistor is coupled to the second output terminal,
and the control terminal of the fifth transistor receives
a second write word line signal,

a sixth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the sixth transistor is coupled to the second output
terminal, the control terminal of the sixth transistor is
coupled to the control terminal of the fourth transistor
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and the first output terminal, and the second terminal
of the sixth transistor is coupled to the ground termi-
nal;

a first switch, wherein a first terminal of the first switch
is coupled to the first output terminal, and the first
switch is turned on or off according to the first write
word line signal,

a second switch, wherein a first terminal of the second
switch is coupled to the second output terminal, and
the second switch is turned on or off according to the
second write word line signal;

athird switch, wherein a first terminal of the third switch
is coupled to a second terminal of the second switch,
a second terminal of the third switch is coupled to a
first bit line among the bit lines, and the third switch is
turned on or off according to a read word line signal;

a first pull-down switch, serially connected between a
second terminal of the first switch and a reference
ground voltage, wherein the first pull-down switch is
turned on or off according to a voltage on the first
output terminal;

a second pull-down switch, serially connected between
the second terminal of the second switch and the
reference ground voltage, wherein the second pull-
down switchis turned on or off according to a voltage
on the second output terminal; and

a fourth switch, wherein a first terminal of the fourth
switch is coupled to the second terminal of the first
switch, a second terminal of the fourth switch is
coupled to a second bit line among the reverse bit
lines, and the fourth switch is turned on or off accord-
ing to the read word line signal.

16. A static memory, comprising:

a plurality of read word lines, respectively transmitting a
plurality of read word line signals;

a plurality of write word lines, respectively transmitting a
plurality of write word line signals;

a plurality of bit line pairs, respectively comprising a plu-
rality of bit lines and

a plurality of reverse bit lines;

a plurality of read bit lines; and

a plurality of static memory cells, wherein the static
memory cells are arranged into an array to form a plu-
rality of memory cell columns and a plurality of memory
cell rows, the static memory cells in the memory cell
columns are respectively coupled to the bit line pairs, the
static memory cells in the memory cell rows are respec-
tively coupled to the read word lines, and each of the
static memory cells comprises:

a first transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the first transistor is coupled to a reference operat-
ing power supply;

a second transistor, having a first terminal, a second
terminal, and a control terminal, wherein the first
terminal of the second transistor is coupled to the
second terminal of the first transistor, the second ter-
minal of the second transistor is coupled to a first
output terminal, and the control terminal of the second
transistor receives the corresponding write word line
signal;

a third transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
and the second terminal of the third transistor are
respectively coupled to the first terminal and the sec-
ond terminal of the second transistor, and the control
terminal of the third transistor receives a data signal;
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a fourth transistor, having a first terminal, a second ter-
minal, and a control terminal, wherein the first termi-
nalofthe fourth transistor is coupled to the first output
terminal, the control terminal of the fourth transistor
is coupled to the control terminal of the first transistor
and a second output terminal, and the second terminal
of the fourth transistor is coupled to a ground termi-
nal;

a fifth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the fifth transistor is coupled to the reference oper-
ating power supply;

a sixth transistor, having a first terminal, a second termi-
nal, and a control terminal, wherein the first terminal
of the sixth transistor is coupled to the second termi-
nal of the fifth transistor, the second terminal of the
sixth transistor is coupled to the second output termi-
nal, and the control terminal of the sixth transistor
receives the write word line signal;

a seventh transistor, having a first terminal, a second
terminal, and a control terminal, wherein the first
terminal and the second terminal of the seventh tran-
sistor are respectively coupled to the first terminal and
the second terminal of the sixth transistor, and the
control terminal of the seventh transistor receives a
reverse data signal;

an eighth transistor, having a first terminal, a second
terminal, and a control terminal, wherein the first
terminal of the eighth transistor is coupled to the
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second output terminal, the control terminal of the
eighth transistor is coupled to the control terminal of
the fifth transistor and the first output terminal, and the
second terminal of the eighth transistor is coupled to
the ground terminal,

a first switch, wherein a first terminal of the first switch
is coupled to the corresponding reverse bit line, a
second terminal of the first switch is coupled to the
first output terminal, and the first switch is turned on
or off according to the corresponding write word line
signal;

a second switch, wherein a first terminal of the second
switch is coupled to the corresponding bit line, a
second terminal ofthe second switch is coupled to the
second output terminal, and the second switch is
turned on or off according to the corresponding write
word line signal;

a fourth switch, wherein a first terminal of the fourth
switch is coupled to the ground terminal, and the
fourth switch is turned on or off according to a voltage
on the second output terminal; and

athird switch, wherein a first terminal of the third switch
is coupled to a second terminal of the fourth switch, a
second terminal of the third switch is coupled to the
corresponding read bit line, and the third switch is
turned on or off according to the corresponding read
word line signal.
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