DATA PROCESSING CIRCUIT AND DEVICE

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No.
202110296073.X titled “DATA PROCESSING CIRCUIT AND DEVICE” and filed to the
State Intellectual Property Office on March 19, 2021, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to, but is not limited to, a data processing circuit

and a device.

BACKGROUND

[0003] In a memory, data are stored in memory arrays, and there may be one or more
memory arrays in the memory. One of common memories may be a dynamic random access
memory (DRAM), which is a RAM memory. To improve read-write efficiency of the DRAM,
in a double data rate (DDR) DRAM, an internal memory array is generally divided into a
plurality of bank groups (BGs), and cross read-write is carried out between different BGs.
Data lines connected to each of the plurality of BGs need to be merged in a central region,

and the merged data lines share one data bus to implement data reading.

[0004] However, in the above solution, the central region has a larger circuit size.
SUMMARY
[0005] An embodiment of the present disclosure provides a data processing circuit

and a device. The data processing circuit includes:

[0006] a first bank group and a second bank group;

[0007] a write circuit, comprising a write input cache circuit, the write circuit being
configured to: receive stored data from a write bus through the write input cache circuit, write
the stored data into the first bank group through a first read-write bus, and write the stored

data into the second bank group through a second read-write bus; and



[0008] a read circuit, comprising a read output cache circuit, the read circuit being
configured to: read the stored data from the first bank group through the first read-write bus,
read the stored data from the second bank group through the second read-write bus, and

transmit the stored data to a read bus through the read output cache circuit.

[0009] An embodiment of the present disclosure also provides memory, which
includes:
[0010] two of the data processing circuits, wherein the write circuits in the two data

processing circuits are connected to the same write bus, and the read circuits in the two data
processing circuits are connected to the same read bus.

[0011] An embodiment of the present disclosure also provides an electronic device,
which includes the above memory.

[0012] An embodiment of the present disclosure provides a data processing circuit
and a device. The data processing circuit includes: a first bank group and a second bank
group; a write circuit; and a read circuit. The write circuit includes a write input cache circuit,
and the write circuit is configured to: receive stored data from a write bus through the write
input cache circuit, write the stored data into the first bank group through a first read-write
bus, and write the stored data into the second bank group through a second read-write bus.
The read circuit includes a read output cache circuit, and the read circuit is configured to:
read the stored data from the first bank group through the first read-write bus, read the stored
data from the second bank group through the second read-write bus, and send the stored data
to a read bus through the read output cache circuit. In this embodiment of the present
disclosure, each of the write circuits includes one write input cache circuit, and each of the
read circuits includes one read output cache circuit. The write circuits and the read circuits

are positioned in a central region, such that a circuit size of the central region can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 schematically illustrates a schematic structural diagram of a DDR
DRAM memory in the prior art;
[0014] FIG. 2 and FIG. 3 schematically illustrate schematic structural diagrams of

two data processing circuits according to some embodiments of the present disclosure;



[0015] FIG. 4 schematically illustrates a schematic diagram showing arrangements of
a first read-write bus and a second read-write bus according to some embodiments of the
present disclosure;

[0016] FIG. 5 and FIG. 6 schematically illustrate schematic structural diagrams of
two data processing circuits according to some embodiments of the present disclosure;

[0017] FIG. 7 schematically illustrates a timing diagram of a data write process
according to some embodiments of the present disclosure;

[0018] FIGS. 8 to 11 schematically illustrate schematic structural diagrams of four
memories according to some embodiments of the present disclosure;

[0019] FIG. 12 schematically illustrates a schematic diagram showing a circuit
structure of a half latch according to some embodiments of the present disclosure;

[0020] FIG. 13 schematically illustrates a schematic diagram showing a circuit
structure of a full latch according to some embodiments of the present disclosure; and

[0021] FIG. 14 and FIG. 15 schematically illustrate schematic structural diagrams of

two data processing circuits according to some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0022] A clear and complete description of the technical schemes in the embodiments
of the present disclosure is made in conjunction with the accompanying drawings in the
embodiments of the present disclosure. Obviously, the embodiments as recited herein are
merely a part of embodiments of the present disclosure instead of all embodiments. All other
embodiments obtained by a person of ordinary skill in the art based on the embodiments of
the present disclosure without creative efforts shall fall within the protection scope of the
present disclosure.

[0023] It should be explained that in the specification, the claims and the foregoing
accompanying drawings of the present disclosure, a term such as “first “or “second” is
intended to separate between similar objects but is not intended to describe a particular
sequence or precedence order. It is to be understood that data used like this may be
interchangeable where appropriate, so that the embodiments of the present disclosure

described herein can be implemented in sequences excluding those illustrated or described



herein.

[0024] Furthermore, terms such as “comprise”, “have” or other variants thereof are
intended to cover a non-exclusive “comprise”, for example, processes, methods, systems,
products or devices comprising a series of steps or units are not limited to these steps or units
listed explicitly, but comprise other steps or units not listed explicitly, or other steps or units
inherent to these processes, methods, systems, products or devices.

[0025] The embodiments of the present disclosure may be applied to data access
scenarios, for example, writing stored data into a memory or reading the stored data from the
memory. The memory in the embodiments of the present disclosure is a RAM memory.
[0026] FIG. 1 schematically illustrates a schematic structural diagram of a double
data rate (DDR) dynamic random access memory (DRAM) in the prior art. With reference to
FIG. 1, the DDR DRAM includes four bank groups (BGs) configured to store data: BGO,
BG1, BG2, and BG3. The BGO and the BG1 are arranged in parallel in one row, the BG2 and
the BG3 are arranged in parallel in another row, and the row where the BG0O and theBG1 are
positioned is in parallel to the row where the BG2 and the BG3 are positioned.

[0027] In addition, there exists one central region 100 between the above two rows,
and circuits in the central region 100 are configured to control writing stored data into each
BG or reading the stored data from each BG. There are four circuits in the central region 100:
a write circuit 101, a write circuit 103, a read circuit 102, and a read circuit 104.

[0028] The write circuit 101 is configured to write the stored data in a write bus 106
into the BGO and the BG1. The write circuit 103 is configured to write the stored data in the
write bus 106 into the BG2 and the BG3. The read circuit 102 is configured to send the stored
data read from the BGO and the BGI to a read bus 105. The read circuit 104 is configured to
send the stored data read from the BG2 and the BG3 to the read bus 105.

[0029] The stored data in the write bus 106 are stored data obtained from a data queue
(DQ).
[0030] The above-mentioned write circuit 101 includes a write input cache circuit

1013 and a write input cache circuit 1016, a write control circuit 1012 and a write control
circuit 1015, a write output cache circuit 1011, and a write output cache circuit 1014,

[0031] As can be seen, the write input cache circuit 1013, the write control circuit



1012 and the write output cache circuit 1011 are configured to write the stored data into the
BGO. The write input cache circuit 1016, the write control circuit 1015 and the write output
cache circuit 1014 are configured to write the stored data into the BG1.

[0032] One terminal of the write input cache circuit 1013 is connected to the write
bus 106, and the other terminal of the write input cache circuit 1013 is connected to the write
control circuit 1012, to send the stored data obtained from the write bus 106 to the write
control circuit 1012.

[0033] One terminal of the write control circuit 1012 is connected to the write input
cache circuit 1013, and the other terminal of the write control circuit 1012 is connected to the
write output cache circuit 1011, to send the stored data received from the write input cache
circuit 1013 to the write output cache circuit 1011.

[0034] One terminal of the write output cache circuit 1011 is connected to the write
control circuit 1012, and the other terminal of the write output cache circuit 1011 is
connected to the BGO, to send the stored data received from the write control circuit 1012 to
the BGO.

[0035] Similarly, one terminal of the write input cache circuit 1016 is connected to
the write bus 106, and the other terminal of the write input cache circuit 1016 is connected to
the write control circuit 1015, to send the stored data received from the write bus 106 to the
write control circuit 1015.

[0036] One terminal of the write control circuit 1015 is connected to the write input
cache circuit 1016, and the other terminal of the write control circuit 1015 is connected to the
write output cache circuit 1014, to send the stored data received from the write input cache
circuit 1016 to the write output cache circuit 1014.

[0037] One terminal of the write output cache circuit 1014 is connected to the write
control circuit 1015, and the other terminal of the write output cache circuit 1014 is
connected to the BG1, to send the stored data received from the write control circuit 1015 to
the BGI.

[0038] It is to be understood that the write circuit 103 is the same as the write circuit
101 in structure, and is different from the write circuit 101 in that the two write output cache

circuits in the write circuit 103 are connected to the BG2 and the BG3 respectively, to write



the stored data into the BG2 and the BG3.

[0039] The read circuit 102 includes a read output cache circuit 1023 and a read
output cache circuit 1026, a read control circuit 1022 and a read control circuit 1025, a read
input cache circuit 1021, and a read input cache circuit 1024.

[0040] As can be seen, the read input cache circuit 1021, the read control circuit 1022
and the read output cache circuit 1023 are configured to read the stored data from the BGO.
The read input cache circuit 1024, the read control circuit 1025 and the read output cache
circuit 1026 are configured to read the stored data from the BG1.

[0041] One terminal of the read input cache circuit 1021 is connected to the BGO, and
the other terminal of the read input cache circuit 1021 is connected to the read control circuit
1022, to send the stored data read from the BGO to the read control circuit 1022.

[0042] One terminal of the read control circuit 1022 is connected to the read input
cache circuit 1021, and the other terminal of the read control circuit 1022 is connected to the
read output cache circuit 1023, to send the stored data received from the read input cache
circuit 1021 to the read output cache circuit 1023.

[0043] One terminal of the read output cache circuit 1023 is connected to the read
control circuit 1022, and the other terminal of the read output cache circuit 1023 is connected
to the read bus 105, to send the stored data received from the read control circuit 1022 to the
read bus 105.

[0044] Similarly, one terminal of the read input cache circuit 1024 is connected to the
BGI, and the other terminal of the read input cache circuit 1024 is connected to the read
control circuit 1025, to send the stored data read from the BG1 to the read control circuit
1025.

[0045] One terminal of the read control circuit 1025 is connected to the read input
cache circuit 1024, and the other terminal of the read control circuit 1022 is connected to the
read output cache circuit 1026, to send the stored data received from the read input cache
circuit 1024 to the read output cache circuit 1026.

[0046] One terminal of the read output cache circuit 1026 is connected to the read
control circuit 1025, and the other terminal of the read output cache circuit 1023 is connected

to the read bus 105, to send the stored data received from the read control circuit 1025 to the



read bus 105.

[0047] It is to be understood that the read circuit 104 is the same as the read circuit
102 in structure, and is different from the read circuit 102 in that the two read input cache
circuits in the read circuit 104 are connected to the BG2 and the BG3 respectively, to send the
stored data in the BG2 and the BG3 to the read bus 105.

[0048] However, the central region 100 of the above memory has a larger circuit size.

[0049] To solve the above problems, after a study on the above circuits is made, it is
found that writing the stored data into the BG0O and writing the stored data into the BG1 are
performed alternately, and are different in write time, so there is no write conflict between the
BGO and the BG1. In addition, reading the stored data from the BG0 and reading the stored
data from the BG1 are also performed alternately, and are different in read time, so there is no
read conflict between the BGO and the BG1. Similarly, neither write conflict nor read conflict
exists between the BG2 and the BG3.

[0050] Based on the above findings, in some embodiments of the present disclosure,
at least one type of the following circuits may be merged: the write input cache circuits
corresponding to the BGO and the BG1, the write control circuits corresponding to the BGO
and the BG1, the read output cache circuits corresponding to the BGO and the BG1, the read
control circuits corresponding to the BGO and the BGI, the write input cache circuits
corresponding to the BG2 and the BG3, the write control circuits corresponding to the BG2
and the BG3, the read output cache circuits corresponding to the BG2 and the BG3, and the
read control circuits corresponding to the BG2 and the BG3. In this way, after the circuits are
merged, the circuit size of the central region can be reduced.

[0051] The following embodiments may be combined with each other, and the same
or similar concepts or processes may not be repeated in some embodiments. The
embodiments of the present disclosure will be described below with reference to the
accompanying drawings.

[0052] FIG. 2 and FIG. 3 schematically illustrate schematic structural diagrams of
two data processing circuits according to some embodiments of the present disclosure. With
reference to FIG. 2 and FIG. 3, the data processing circuit mainly includes:

[0053] a first bank group 201 and a second bank group 202; a write circuit 203; and a



read circuit 204. The write circuit 203 includes a write input cache circuit 2031. The write
circuit 203 is configured to: receive stored data from a write bus 206 by means of the write
input cache circuit 2031, write the stored data into the first bank group 201 by means of a
first read-write bus 207, and write the stored data into the second bank group 202 by means
of a second read-write bus 208. The read circuit 204 includes a read output cache circuit 2041.
The read circuit 204 is configured to: read the stored data from the first bank group 201 by
means of the first read-write bus 207, read the stored data from the second bank group 202 by
means of a second read-write bus 208, and send the stored data to a read bus 205 by means of
the read output cache circuit 2041.

[0054] The first bank group 201 and the second bank group 202 are different in data
read-write time. The first bank group 201 and second bank group 202 are two bank groups
configured to alternately store data, and also they are two bank groups configured to
alternately write the stored data. That is, the stored data are alternately written into the first
bank group 201 and the second bank group 202, and the stored data are alternately read from
the first bank group 201 and the second bank group 202. In addition, the first bank group 201
and the second bank group 202 are the same in data read-write logic. Thus, the write circuit
of the first bank group 201 and the write circuit of the second bank group 202 may be merged,
and the read circuit of the first bank group 201 and the read circuit of the second bank group
202 may be merged. For example, when the first bank group 201 is the BGO in FIG. 1, the
second bank group 202 is the BG1. When the first bank group 201 is the BG2 in FIG. 1, the
second bank group 202 is the BG3.

[0055] As can be seen from FIG. 2, the above write circuit 203 includes: a write input
cache circuit 2031, a first write control circuit 2032, a second write control circuit 2034, a
first write output cache circuit 2033, and a second write output cache circuit 2035.

[0056] The write input cache circuit 2031 is respectively connected to the write bus
206, the first write control circuit 2032 and the second write control circuit 2034, to send the
stored data obtained from the write bus 206 to the first write control circuit 2032 and the
second write control circuit 2034.

[0057] The first write control circuit 2032 is respectively connected to the write input

cache circuit 2031 and the first write output cache circuit 2033, to send the stored data sent by



the write input cache circuit 2031 to the first write output cache circuit 2033.

[0058] The second write control circuit 2034 is respectively connected to the write
input cache circuit 2031 and the second write output cache circuit 2035, to send the stored
data sent by the write input cache circuit 2031 to the second write output cache circuit 2035.
The first write output cache circuit 2033 is respectively connected to the first write control
circuit 2032 and the first bank group 201, to send the stored data sent by the first write
control circuit 2032 to the first bank group 201.

[0059] The second write output cache circuit 2035 is respectively connected to the
second write control circuit 2034 and the second bank group 202, to send the stored data sent
by the second write control circuit 2034 to the second bank group 202.

[0060] The first write output cache circuit 2033 is connected to the first bank group
201 through the first read-write bus 207, and the second write output cache circuit 2035 is
connected to the second bank group 202 through the second read-write bus 208. In some
embodiments of the present disclosure, the stored data in the write bus 206 may be written
into the first bank group 201 through the write input cache circuit 2031, the first write control
circuit 2032 and the first write output cache circuit 2033 in FIG. 2. The stored data in the
write bus 206 may be written into the second bank group 202 through the write input cache
circuit 2031, the second write control circuit 2034, and the second write output cache circuit
2035.

[0061] As can be seen from FIG. 2, the read circuit 204 includes: a read output cache
circuit 2041, a first read control circuit 2042, a second read control circuit 2044, a first read
input cache circuit 2043, and a second read input cache circuit 2045.

[0062] The first read input cache circuit 2043 is respectively connected to the first
bank group 201 and the first read control circuit 2042, to send the stored data obtained from
the first bank group 201 to the first read control circuit 2042.

[0063] The second read input cache circuit 2045 is respectively connected to the
second bank group 202 and the second read control circuit 2044, to send the stored data
obtained from the second bank group 202 to the second read control circuit 2044.

[0064] The first read control circuit 2042 is respectively connected to the first read

input cache circuit 2043 and the read output cache circuit 2041, to send the stored data



obtained from the first read input cache circuit 2043 to the read output cache circuit 2041.
[0065] The second read control circuit 2044 is respectively connected to the second
read input cache circuit 2045 and the read output cache circuit 2041, to send the stored data
obtained from the second read input cache circuit 2045 to the read output cache circuit 2041.
[0066] The read output cache circuit 2041 is respectively connected to the first read
control circuit 2042, the second read control circuit 2044 and the read bus 205, to send the
stored data obtained from the first read control circuit 2042 and the second read control
circuit 2044 to the read bus 205.

[0067] The first read input cache circuit 2043 is connected to the first bank group 201
through the first read-write bus 207, and the second read input cache circuit 2045 is
connected to the second bank group 202 through the second read-write bus 208. In some
embodiments of the present disclosure, the stored data in the first bank group 201 may be
read onto the read bus 205 through the first read input cache circuit 2043, the first read
control circuit 2042, and the read output cache circuit 2041 in FIG. 2. The stored data in the
second bank group 202 may be read onto the read bus 205 through the second read input
cache circuit 2045, the second read control circuit 2044, and the read output cache circuit
2041.

[0068] As can be seen from FIG. 3, the write circuit 203 includes: a write input cache
circuit 2031, a write control circuit 2036, a first write output cache circuit 2033, and a second
write output cache circuit 2035.

[0069] The write input cache circuit 2031 is respectively connected to the write bus
206 and the write control circuit 2036, to send the stored data obtained from the write bus 206
to the write control circuit 2036.

[0070] The write control circuit 2036 is respectively connected to the write input
cache circuit 2031, the first write output cache circuit 2033 and the second write output cache
circuit 2035, to send the stored data sent by the write input cache circuit 2031 to the first
write output cache circuit 2033 or the second write output cache circuit 2035.

[0071] The first write output cache circuit 2033 is connected to the first bank group
201, to send the stored data sent by the write control circuit 2036 to the first bank group 201.

[0072] The second write output cache circuit 2035 is connected to the second bank



group 202, to send the stored data sent by the write control circuit 2036 to the second bank
group 202.

[0073] In some embodiments of the present disclosure, the stored data on the write
bus 206 may be written into the first bank group 201 through the write input cache circuit
2031, the write control circuit 2036 and the first write output cache circuit 2033 in FIG. 3.
The stored data on the write bus 206 may be written into the second bank group 202 through
the write input cache circuit 2031, the write control circuit 2036, and the second write output
cache circuit 2035. In some embodiments, the write input cache circuit 2031 in FIG. 2 or FIG.
3 is configured to receive the stored data through a first control signal, and a frequency of the
first control signal is the same as a clock frequency configured for writing the stored data.
[0074] In the process of receiving the stored data from the write bus 206, the write
input cache circuit 2031 needs to rely on the frequency of the first control signal, wherein the
frequency of the first control signal is a frequency at which the first control signal receives
the stored data. For example, the first control signal may be a clock signal, and the stored data
on the write bus 206 may be transferred to the write input cache circuit 2031 on a rising edge
or a falling edge of each clock signal.

[0075] It is to be understood that when the frequency of the first control signal is
greater than the clock frequency configured for writing the stored data, the write input cache
circuit 2031 has no stored data to receive at some moments, which wastes resources of the
write input cache circuit 2031. When the frequency of the first control signal is less than the
clock frequency configured for writing the stored data, the write input cache circuit 2031 may
miss a part of the stored data needing to be written. In some embodiments of the present
disclosure, the frequency of the first control signal may be equal to the clock frequency
configured for writing the stored data, which may not only save the resources but also avoid
the omission of the stored data needing to be written.

[0076] In some embodiments, the first write output cache circuit 2033 in FIG. 2 or
FIG. 3 writes the stored data into the first bank group 201 through a second control signal,
and the second write output cache circuit 2035 writes the stored data into the second bank
group 202 through a third control signal. The frequency of the second control signal and the

frequency of the third control signal both are half of the frequency of the first control signal,



and the falling edge of the second control signal and the falling edge of the third control
signal alternate.

[0077] It is to be understood that the write circuit 203 is configured to alternately
write the stored data into the first bank group 201 and the second bank group 202, such that
the falling edge of the second control signal and the falling edge of the third control signal
alternate. For the write circuit 203 as shown in FIG. 2, when the falling edge of the second
control signal occurs, the first write output cache circuit 2033 writes the stored data obtained
from the first write control circuit 2032 into the first bank group 201. When the falling edge
of the third control signal occurs, the second write output cache circuit 2035 writes the stored
data obtained from the second write control circuit 2034 into the second bank group 202. It is
to be noted that falling edge drive of the control signal does not constitute a limitation on a
drive mode, and rising edge drive or level drive may also be employed in some embodiments.
[0078] For the write circuit 203 as shown in FIG. 3, when the falling edge of the
second control signal occurs, the first write output cache circuit 2033 writes the stored data
obtained from the write control circuit 2036 into the first bank group 201. When the falling
edge of the third control signal occurs, the second write output cache circuit 2035 writes the
stored data obtained from the write control circuit 2036 into the second bank group 202.
[0079] In addition, an arrival frequency of the falling edge of the second control
signal and an arrival frequency of the falling edge of the third control signal both are half of
the frequency of the first control signal, i.e., half of the clock frequency configured for
writing the stored data. In this way, the stored data on the write bus 206 can be written
uniformly and alternately into the first bank group 201 and the second bank group 202. For
example, the stored data are written into the first bank group 201 and the second bank group
202 in the following order: the first bank group 201-the second bank group 202-the first bank
group 201-the second bank group 202-...- the first bank group 201-the second bank group 202,
and so on.

[0080] As can be seen from FIG. 3, the read circuit 204 includes: a read output cache
circuit 2041, a read control circuit 2046, a first read input cache circuit 2043, and a second
read input cache circuit 2045.

[0081] The first read input cache circuit 2043 is connected to the first bank group 201,



to read the stored data from the first bank group 201.

[0082] The second read input cache circuit 2045 is connected to the second bank
group 202, to read the stored data from the second bank group 202.

[0083] The read control circuit 2046 is respectively connected to the first read input
cache circuit 2043 and the second read input cache circuit 2045, to send the stored data sent
by the first read input cache circuit 2043 or the second read input cache circuit 2045 to the
read output cache circuit 2041.

[0084] The read output cache circuit 2041 is respectively connected to the read
control circuit 2046 and the read bus 205, to send the stored data obtained from the read
control circuit 2046 to the read bus 205.

[0085] The first read input cache circuit 2043 is connected to the first bank group 201
through the first read-write bus 207, and the second read input cache circuit 2045 is
connected to the second bank group 202 through the second read-write bus 208. In some
embodiments of the present disclosure, the stored data may be read from the first bank group
201 into the read bus 205 through the read output cache circuit 2041, the read control circuit
2046 and the first read input cache circuit 2043 in the read circuit 204. The stored data may
be read from the second bank group 202 into the read bus 205 through the read output cache
circuit 2041, the read control circuit 2046 and the second read input cache circuit 2045 in the
read circuit 204.

[0086] It is to be noted that time intervals of the data in the write control circuit 1012,
the write control circuit 1015, the read control circuit 1022 and the read control circuit 1025
in FIG. 1 are equal, which may be, for example, 5 ns. The time intervals of the data in the
write control circuit 2036 and the read control circuit 2046 in FIG. 3 both are half of the time
interval of the data in the write control circuit 1012 in FIG. 1, which may be, for example, 2.5
ns.

[0087] Number of bits of the read bus 205, the write bus 206, the first read/write bus
207 and the second read/write bus 208 in FIG. 3 may be selected according to actual
application scenarios. FIG. 14 schematically illustrates a schematic structural diagram of a
data processing circuit according to some embodiments of the present disclosure. As can be

seen from FIG. 14, when the read bus 205 and the write bus 206 both have 36 (i.e., [35:0])



bits, the first read-write bus 207 and the second read-write bus 208 both may have 72 (i.e.,
[71:0]) bits. In this way, data writing and data reading may be performed at the same time for
the same bank group. For example, when data are written into the first bank group 201
through the [35:0] bits of the write bus 206 and the first read-write bus 207, the data may also
be read from the first bank group 201 through the [71:36] bits of the read bus 205 and the
first read-write bus 207. It is to be noted that the data processing circuit in FIG. 14 may
comprise a plurality of sub-circuits, for example, nine sub-circuits. Each of the plurality of
sub-circuits is the same as the circuit in FIG. 14 in structure. However, the write bus 206 and
the read bus 205 of each of the plurality of sub-circuits both have four (i.e., [3:0]) bits, and
the first read-write bus 207 and the second read-write bus 208 both have eight (i.e., [7:0]) bits.
Furthermore, all the plurality of sub-circuits have the same first bank group and the same
second bank group.

[0088] In some embodiments, the first read input cache circuit 2043 in FIG. 2 or FIG.
3 is configured to read the stored data through a fourth control signal, and the second read
input cache circuit 2045 is configured to read the stored data through a fifth control signal. A
frequency of the fourth control signal is the same as that of the fifth control signal, and a
falling edge of the fourth control signal and a falling edge of the fifth control signal alternate.
[0089] It is to be understood that the read circuit 204 is configured to alternately read
the stored data from the first bank group 201 and the second bank group 202, such that the
falling edge of the fourth control signal and the falling edge of the fifth control signal
alternate. When the falling edge of the fourth control signal occurs, the first read input cache
circuit 2043 reads the stored data from the first bank group 201. When the falling edge of the
fifth control signal occurs, the second read input cache circuit 2045 reads the stored data from
the second bank group 202.

[0090] In addition, an arrival frequency of the falling edge of the fourth control signal
is equal to an arrival frequency of the falling edge of the fifth control signal. In this way, the
stored data may be uniformly and alternately read from the first bank group 201 and the
second bank group 202. For example, the stored data are read from the first bank group 201
and the second bank group 202 in the following order: the first bank group 201-the second
bank group 202-the first bank group 201-the second bank group 202-...- the first bank group



201-the second bank group 202, and so on.

[0091] In some embodiments, the read output cache circuit 2041 in FIG. 2 or FIG. 3
is configured to send the stored data to the read bus 205 through a sixth control signal, and a
frequency of the sixth control signal is twice that of the fourth control signal.

[0092] The frequency of the sixth control signal is the arrival frequency of the falling
edge of the sixth control signal. When the falling edge of the sixth control signal arrives, the
read output cache circuit 2041 sends the stored data to the read bus 205. The read output
cache circuit 2041 not only sends, to the read bus 205, the stored data read from the first bank
group 201 by the first read input cache circuit 2043, but also needs to send, to the read bus
205, the stored data read from the second bank group 202 by the second read input cache
circuit 2045. Thus, the frequency of the sixth control signal is twice that of the fourth control
signal.

[0093] When the falling edge of the fourth control signal and the falling edge of the
fifth control signal alternate, the read output cache circuit 2041 can alternately send the stored
data in the first bank group 201 and the stored data in the second bank group 202 to the read
bus 205.

[0094] In some embodiments, the first read-write bus 207 and the second read-write
bus 208 are arranged crosswise. The first read-write bus 207 includes a first sub-bus with a
plurality of bits, and the second read-write bus 208 includes a second sub-bus with a plurality
of bits. After extending to the same height, the first sub-bus and the second sub-bus
corresponding to the same bit are connected to the first bank group 201 and the second bank
group 202, respectively.

[0095] In practical applications, the first sub-bus with a plurality of bits can
implement multi-bit parallel reading or multi-bit parallel writing of the first bank group 201,
and the second sub-bus with a plurality of bits can implement multi-bit parallel reading or
multi-bit parallel writing of the second bank group 202. FIG. 4 schematically illustrates a
schematic diagram showing arrangements of the first read-write bus and the second
read-write bus according to some embodiments of the present disclosure. As shown in FIG. 4,
the first read-write bus 207 includes 5-bit first sub-buses: b11, b12, b13, bl14, and bl5; and
the second read-write bus 208 includes 5-bit second sub-buses: b21, b22 , B23, b24, and b25.



The b1l and the b21 are of the same bit, the b12 and the b22 are of the same bit, the b13 and
the b23 are of the same bit, the b14 and the b24 are of the same bit, and the b15 and the b25
are of the same bit. As can be seen, after the b11 and the b21 extend to the same height, the
b1l is connected to the first bank group 201, the b12 is connected to the second bank group
202, and so on.

[0096] As can be seen from FIG. 4, the first sub-buses included in the first read-write
bus 207 and the second sub-buses included in the second read-write bus 208 are arranged
crosswise.

[0097] In some embodiments of the present disclosure, the arrangement mode of the
above read-write buses allows the first sub-buses and the second sub-buses with the same bit
to share one horizontal lane, which helps to reduce the number of lanes and thereby reduce
the size of the data processing circuit.

[0098] In some embodiments, the write circuit 203 and the read circuit 204 are
arranged in parallel on a first straight line, the first bank group 201 and the second bank
group 202 are arranged in parallel on a second straight line, and the first straight line is in
parallel to the second straight line.

[0099] It is to be noted that the first straight line and the second straight line parallel
to each other but do not overlap with each other, which facilitates line connection between
the write circuit 203 and the first bank group 201, line connection between the write circuit
203 and the second bank group 202, line connection between the read circuit 204 and the first
bank group 201, and line connection between the read circuit 204 and the second bank group
202.

[00100] In some embodiments, a first region where the write circuit 203 and the read
circuit 204 are positioned and a second region where the first bank group 201 and the second
bank group 202 are positioned are arranged in parallel on a third straight line, and the third
straight line is perpendicular to the first straight line.

[00101] It is to be understood that when the third straight line is perpendicular to the
first straight line and the first straight line is parallel to the second straight line, the write
circuit, the read circuit, the first bank group and the second bank group can form an

approximate rectangle, which helps to minimize the size of the circuit.



[00102] Principles of writing data into the first bank group and the second bank group
through one write circuit in a write process are described in detail hereinabove. Principles of
writing data into the first bank group and the second bank group through two write circuits
are described in detail herein below.

[00103] FIG. 5 and FIG. 6 schematically illustrate schematic structural diagrams of a
third data processing circuit according to some embodiments of the present disclosure. With
reference to FIG. 5 or FIG. 6, the data processing circuit substantially includes:

[00104] a first bank group 301 and a second bank group 302; and two write circuits
303 and 304. The write circuit 303 includes a write input cache circuit 3031, and the write
circuit 304 includes a write input cache circuit 3041. The write circuits 303 and 304 are
configured to: receive stored data from a same write bus 306 by means of the write input
cache circuits 3031 and 3041 respectively, write the stored data into the first bank group 301
by means of a first read-write bus 307, and write the stored data into the second bank group
302 by means of a second read-write bus 308. Frequencies of control signals employed by the
two write input cache circuits 3031 and 3041 both are half of a clock frequency configured
for writing the stored data by the write bus 306, and falling edges of the control signals
alternate.

[00105] Reference may be made to the detailed description of the first bank group 201
and the second bank group 202 for the detailed description of the first bank group 301 and the
second bank group 302, which is not repeated any more herein.

[00106] As can be seen from FIG. 5, the above write circuit 303 includes: a write input
cache circuit 3031, a first write control circuit 3032, a second write control circuit 3034, a
first write output cache circuit 3033, and a second write output cache circuit 3035.

[00107] The write input cache circuit 3031 is respectively connected to the write bus
306, the first write control circuit 3032 and the second write control circuit 3034, to send the
stored data obtained from the write bus 306 to the first write control circuit 3032 and the
second write control circuit 3034.

[00108] The first write control circuit 3032 is respectively connected to the write input
cache circuit 3031 and the first write output cache circuit 3033, to send the stored data sent by

the write input cache circuit 3031 to the first write output cache circuit 3033.



[00109] The second write control circuit 3034 is respectively connected to the write
input cache circuit 3031 and the second write output cache circuit 3035, to send the stored
data sent by the write input cache circuit 3031 to the second write output cache circuit 3035.
[00110] The first write output cache circuit 3033 is respectively connected to the first
write control circuit 3032 and the first bank group 301, to send the stored data sent by the
first write control circuit 3032 to the first bank group 301.

[00111] The second write output cache circuit 3035 is respectively connected to the
second write control circuit 3034 and the second bank group 302, to send the stored data sent
by the second write control circuit 3034 to the second bank group 302.

[00112] The first write output cache circuit 3033 is connected to the first bank group
301 through the first read-write bus 307, and the second write output cache circuit 3035 is
connected to the second bank group 302 through the second read-write bus 308. In some
embodiments of the present disclosure, the stored data in the write bus 306 may be written
into the first bank group 301 through the write input cache circuit 3031, the first write control
circuit 3032 and the first write output cache circuit 3033 in FIG. 5. The stored data in the
write bus 306 may be written into the second bank group 302 through the write input cache
circuit 3031, the second write control circuit 3034 and the second write output cache circuit
3035 in the write circuit 303.

[00113] The structure of the write circuit 304 is the same as that of the write circuit
303, and thus is not unnecessarily elaborated herein.

[00114] In some embodiments of the present disclosure, the stored data in the write bus
306 are written into the first bank group 301 in parallel through a first branch (a circuit
comprising the write input cache circuit 3031, the first write control circuit 3032, and the first
write output cache circuit 3033) and a second branch (a circuit comprising the write input
cache circuit 3041, the first write control circuit 3042, and the first write output cache circuit
3043) in FIG. 5. The stored data in the write bus 306 are written into the second bank group
302 in parallel through a third branch (a circuit comprising the write input cache circuit 3031,
the second write control circuit 3034, and the second write output cache circuit 3035) and a
fourth branch (a circuit comprising the write input cache circuit 3041, the second write

control circuit 3044, and the second write output cache circuit 3045) in FIG. 5.



[00115] As shown in FIG. 5, the first branch and the second branch serve for parallel
write. In some embodiments, four branches or eight branches may serve for parallel write.
The number of the write branches may be determined according to the number of bits of the
write bus 306, which is not limited here.

[00116] As can be seen from FIG. 6, the write circuit 303 includes: a write input cache
circuit 3031, a write control circuit 3036, a first write output cache circuit 3033, and a second
write output cache circuit 3035.

[00117] The write input cache circuit 3031 is respectively connected to the write bus
306 and the write control circuit 3036, to send the stored data obtained from the write bus 306
to the write control circuit 3036.

[00118] The write control circuit 3036 is respectively connected to the write input
cache circuit 3031, the first write output cache circuit 3033 and the second write output cache
circuit 3035 of the write circuit 303, to send the stored data sent by the write input cache
circuit 3031 to the first write output cache circuit 3033 or the second write output cache
circuit 3035.

[00119] The first write output cache circuit 3033 is connected to the first bank group
301, to send the stored data sent by the write control circuit 3036 to the first bank group 301.
[00120] The second write output cache circuit 3035 is connected to the second bank
group 302, to send the stored data sent by the write control circuit 3036 to the second bank
group 302.

[00121] Similarly, the structure of the write circuit 304 is the same as that of the write
circuit 303, and thus is not unnecessarily elaborated herein.

[00122] In some embodiments of the present disclosure, the stored data in the write bus
306 are written into the first bank group 301 in parallel through a first branch (a circuit
comprising the write input cache circuit 3031, the write control circuit 3036, and the first
write output cache circuit 3033) and a second branch (a circuit comprising the write input
cache circuit 3041, the write control circuit 3046, and the first write output cache circuit 3043)
in FIG. 6. The stored data in the write bus 306 are written into the second bank group 302 in
parallel through a third branch (a circuit comprising the write input cache circuit 3031, the

write control circuit 3036, and the second write output cache circuit 3035) and a fourth



branch (a circuit comprising the write input cache circuit 3041, the write control circuit 3046,
and the second write output cache circuit 3045) in FIG. 6.

[00123] As shown in FIG. 6, the first branch and the second branch serve for parallel
write. In some embodiments, four branches or eight branches may serve for parallel write.
The number of the write branches may be determined according to the number of bits of the
write bus 306, which is not limited here.

[00124] It is to be noted that time intervals of the data in the write control circuit 1012,
the write control circuit 1015, the read control circuit 1022 and the read control circuit 1025
in FIG. 1 are equal, which may be, for example, 5 ns. The time intervals of the data in the
write control circuits 3036 and 3046 in FIG. 6 both are half of the time interval of the data in
the write control circuit 1012 in FIG. 1, which may be, for example, 2.5 ns.

[00125] Number of bits of the write bus 306, the first read/write bus 307 and the
second read/write bus 308 in FIG. 6 may be selected according to actual application scenarios.
FIG. 15 schematically illustrates a schematic structural diagram of another data processing
circuit according to some embodiments of the present disclosure. As can be seen from FIG.
15, when the write bus 306 has 4 (i.e., [3:0]) bits, the first read-write bus 307 and the second
read-write bus 308 both may have 8 (i.e., [7:0]) bits. In this way, two successive 4 bits of the
write bus 306 may be synchronously written into the first bank group 201 through the [3:0]
bits and the [7:4] bits of the first read-write bus 307 respectively, or, two successive 4 bits of
the write bus 306 may be synchronously written into the second bank group 202 through the
[3:0] bits and the [7:4] bits of the second read-write bus 308 respectively.

[00126] As can also be seen from FIG. 15, for the first bank group 201, the write
circuit 303 may be configured to write 4 (i.e., [3:0]) bits to the first bank group 201, and the
write circuit 304 may be configured to write 4 (i.e., [7:4]) bits to the first bank group 201.
Similarly, for the second bank group 202, the write circuit 303 may be configured to write 4
(i.e., [3:0]) bits to the second bank group 202, and the write circuit 304 may be configured to
write 4 (i.e., [7:4]) bits to the second bank group 202.

[00127] FIG. 15 includes two write circuits. In practical applications, the data
processing circuit may also include at least two write circuits, and the connection mode

between the at least two write circuits is the same as the connection mode as shown in FIG.
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15. For example, when the write bus 306 has 36 (i.e., [35:0]) bits, the first read-write bus 307
and the second read-write bus 308 may have 72 (i.e., [71:0]) bits, such that the number of the
write circuits included is 18. That is, nine groups of the data processing circuits as shown in
FIG. 15 are included.

[00128] In some embodiments, the first write output cache circuits 3033 and 3043 of
the two write circuits 303 and 304 in FIG. 5 or FIG. 6 employ the same second control signal,
and the second write output cache circuits 3035 and 3045 of the two write circuits 303 and
304 employ the same third control signal. The frequency of the second control signal and the
frequency of the third control signal both are a quarter of the clock frequency configured for
writing the stored data, and the falling edge of the second control signal and the falling edge
of the third control signal alternate.

[00129] FIG. 7 schematically illustrates a timing diagram according to some
embodiments of the present disclosure, and FIG. 7 is a timing diagram corresponding to the
data processing circuit in FIG. 6. As can be seen from FIG. 7, the frequencies of the control
signals employed by the write input cache circuits 3031 and 3041 of the two write circuits
303 and 304 both are half of the clock frequency configured for writing the stored data by the
write bus 306. That is, a frequency of occurrence of the falling edge of the write input cache
circuit 3031 and a frequency of occurrence of the falling edge of the write input cache circuit
3041 both are half of the frequency of writing the stored data. In addition, as can also be seen,
the falling edge of the write input cache circuit 3031 and the falling edge of the write input
cache circuit 3041 alternate.

[00130] At a moment t1, the falling edge of the control signal of the write input cache
circuit 3031 arrives, such that the write control circuit 3036 outputs the currently received
stored data d1. At a moment t2, the falling edge of the control signal of the write input cache
circuit 3041 arrives, such that the write control circuit 3046 outputs the currently received
stored data d2. Meanwhile, at the moment t2, the falling edge of the control signal of the first
write output cache circuit 3033 arrives, such that the first write output cache circuit 3033
writes the stored data d1 outputted by the write control circuit 3036 into the first bank group
301. Meanwhile, at the moment t2, the falling edge of the control signal of the first write

output cache circuit 3043 arrives, such that the first write output cache circuit 3043 writes the
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stored data d2 outputted by the write control circuit 3046 into the second bank group 302. As
can be seen, through the above process, the stored data d1 and the stored data d2 outputted at
different moments are written into the first bank group 301 at the same moment t2.

[00131] Similarly, at a moment t3, the falling edge of the control signal of the write
input cache circuit 3031 arrives, such that the write control circuit 3036 outputs the currently
received stored data d3. At a moment t4, the falling edge of the control signal of the write
input cache circuit 3041 arrives, such that the write control circuit 3046 outputs the currently
received stored data d4. Meanwhile, at the moment t4, the falling edge of the control signal of
the second write output cache circuit 3035 arrives, such that the second write output cache
circuit 3035 writes the stored data d3 outputted by the write control circuit 3036 into the
second bank group 302. Meanwhile, at the moment t4, the falling edge of the control signal
of the second write output cache circuit 3045 arrives, such that the second write output cache
circuit 3045 writes the stored data d4 outputted by the write control circuit 3046 into the
second bank group 302. As can be seen, through the above process, the stored data d3 and the
stored data d4 outputted at different moments are written into the second bank group 302 at
the same moment t4.

[00132] When the write bus in FIG. 6 has 4 bits, the stored data d1, d2, d3 and d4 in
FIG. 7 may all are 4 bits, wherein the d1 represents the [3:0] bits written into the first bank
group 301, the d2 represents the [7:4] bits written into the first bank group 301, the d3
represents the [3:0] bits written into the second bank group 302, and the d4 represents the
[7: :4] bits written into the second bank group 302.

[00133] In some embodiments, with reference to FIG. 6, the frequencies of the control
signals employed by the write control circuits 3036 and 3046 of the two write circuits 303
and 304 are equal to the frequencies of the control signals employed by the write input cache
circuits 3031 and 3041. In this way, the stored data sent by the write input cache circuits 3031
and 3041 may be received synchronously, to avoid the loss of the stored data.

[00134] In some embodiments, the first write output cache circuit and the second write
output cache circuit of one of the two write circuits both employ a full latch, and the first
write output cache circuit and the second write output cache circuit of the other one of the

two write circuits both employ a half latch. The write control circuit of the write circuit is
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configured to control data write based on a time delay between column address strobes,
wherein the time delay between the column address strobes includes four clock cycles.
[00135] As a memory cell circuit sensitive to a pulse level or rising edge or falling
edge, a latch is configured for data cache. In some embodiments of the present disclosure, the
write input cache circuit, the first write output cache circuit, the second write output cache
circuit, the first read input cache circuit, the second read input cache circuit and the read
output cache circuit all are latches.

[00136] In some embodiments of the present disclosure, for the write circuit, the stored
data in the write bus 306 are serialized in time. To synchronously write the serialized stored
data into the first bank group 301 or the second bank group 302, the write circuit that
previously receives the stored data needs to wait for the write circuit that subsequently
receives the stored data, such that the first write output cache circuit and the second write
output cache circuit in the write circuit that previously receives the stored data may employ
full latches, and the first write output cache circuit and the second write output cache circuit
in the write circuit that subsequently receives the stored data may employ half latches. The
full latch has a longer cache duration for the stored data than the half-latch, such that the two
write circuits receiving the stored data in different time can synchronously write the stored
data. In this way, a data write process of serial-parallel conversion can be implemented.
[00137] FIG. 12 schematically illustrates a schematic diagram showing a circuit
structure of a half latch according to some embodiments of the present disclosure, and FIG.
13 schematically illustrates a schematic diagram showing a circuit structure of a full latch
according to some embodiments of the present disclosure. As shown in FIG. 12 and FIG. 13,
the full latch is obtained by connecting two half latches in series, wherein D represents a data
input port, CK and CKB represent complementary clock ports, and Q and QB represent data
output ports.

[00138] In some embodiments, the first read-write bus and the second read-write bus
are arranged crosswise.

[00139] In some embodiments, the first read-write bus includes a first sub-bus with a
plurality of bits, and the second read-write bus includes a second sub-bus with a plurality of

bits. After extending to the same height, the first sub-bus and the second sub-bus
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corresponding to the same bit are connected to the first bank group and the second bank
group, respectively.

[00140] In some embodiments, the two write circuits are arranged in parallel on a first
straight line, the first bank group and the second bank group are arranged in parallel on a
second straight line, and the first straight line is parallel to the second straight line.

[00141] It is to be noted that the first straight line and the second straight line parallel
to each other but do not overlap with each other, which facilitates line connection between
the write circuit and the first bank group, and line connection between the write circuit and
the second bank group.

[00142] In some embodiments, a first region where the two write circuits are
positioned and a second region where the first bank group and the second bank group are
positioned are arranged in parallel on a third straight line, and the third straight line is
perpendicular to the first straight line.

[00143] In some embodiments, the first bank group and the second bank group are
different in data write time, and the first bank group is the same as the second bank group in
data write logic. In this way, on a non-conflict basis of write, the write circuit of the first bank
group and the write circuit of the second bank group having the same data write logic may be
merged.

[00144] FIGS. 8 to 11 schematically illustrate schematic structural diagrams of four
memories according to some embodiments of the present disclosure. With reference to FIGS.
8 to 11, the write circuits of the two data processing circuits are connected to the same write
bus. For two data processing circuits having read circuits, the read circuits of the two data
processing circuits are connected to the same read bus.

[00145] With reference to FIG. 8 or FIG. 9, one data processing circuit 401 includes: a
first bank group BGO, a second bank group BG1, a write circuit 203, and a read circuit 204.
The other data processing circuit 402 includes: a first bank group BG2, a second bank group
BG3, a write circuit 209, and a read circuit 210. The two data processing circuits 401 and 402
in FIG. 8 have the same structure as the data processing circuit as shown in FIG. 2. The two
data processing circuits 401 and 402 in FIG. 9 have the same structure as the data processing

circuit as shown in FIG. 3.
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[00146] Of course, the data processing circuit in FIG. 2 and the data processing circuit
in FIG. 3 may constitute one memory. That is, the memory includes one data processing
circuit as shown in FIG. 2 and one data processing circuit as shown in FIG. 3.

[00147] With reference to FIG. 10 or FIG. 11, one data processing circuit 401 includes:
a first bank group BGO, a second bank group BG1, a write circuit 303, and a write circuit 304.
The other data processing circuit 402 includes: a first bank group BG2, a second bank group
BG3, a write circuit 309, and a write circuit 310. The two data processing circuits 401 and
402 in FIG. 10 have the same structure as the data processing circuit as shown in FIG. 5. The
two data processing circuits 401 and 402 in FIG. 11 have the same structure as the data
processing circuit as shown in FIG. 6.

[00148] Of course, the data processing circuit in FIG. 5 and the data processing circuit
in FIG. 6 may constitute one memory. That is, the memory includes one data processing

circuit as shown in FIG. 5 and one data processing circuit as shown in FIG. 6.

[00149] In some embodiments, the memory is a double data rate dynamic random
access memory (DDR DRAM).
[00150] In some embodiments, the write circuits of the two data processing circuits are

positioned in a central region, wherein the first bank group and the second bank group of one
of the two data processing circuits are positioned on a side of the central region, and the first
bank group and the second bank group of the other one of the two data processing circuits are
positioned on another side of the central region.

[00151] Similarly, the read circuits of the two data processing circuits are positioned in
a central region, wherein the first bank group and the second bank group of one of the two
data processing circuits are positioned on a side of the central region, and the first bank group
and the second bank group of the other one of the two data processing circuits are positioned
on another side of the central region.

[00152] As shown in FIG. 8 or FIG. 9, the write circuits 203 and 209 and the read
circuits 204 and 210 are positioned in the central region 200, the first bank group BGO and
the second bank group BG1 in the data processing circuit 401 are positioned on an upper side
of the central region 200, and the first bank group BG2 and the second bank group BG3 in

the data processing circuit 402 are positioned on a lower side of the central region 200.
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[00153] As shown in FIG. 10 or FIG. 11, the write circuits 303, 304, 309 and 310 are
positioned in the central region 300, the first bank group BGO and the second bank group
BGI1 in the data processing circuit 401 are positioned on an upper side of the central region
300, and the first bank group BG2 and the second bank group BG3 in the data processing
circuit 402 are positioned on a lower side of the central region 300. In this way, it is
facilitated the line connection between the bank groups and the read circuits and the write
circuits.

[00154] In some embodiments of the present disclosure, there is further provided an
electronic device, which includes the above memory.

[00155] Finally, it should be noted that the foregoing embodiments are merely intended
for describing the technical solutions of the present disclosure, but not for limiting the present
disclosure. Although the present disclosure is described in detail with reference to the
foregoing embodiments, persons of ordinary skill in the art should understand that they may
still make modifications to the technical solutions described in the foregoing embodiments or
make equivalent replacements to some or all technical features thereof, which does not make
corresponding technical solutions in essence depart from the scope of the technical solutions
of the embodiments of the present disclosure.

[00156] For the convenience of explanation, the above description has been made in
conjunction with some embodiments. However, the above exemplary discussion is not
intended to be exhaustive or to limit the embodiments to the concrete forms disclosed above.
Various modifications and variations can be obtained in light of the above teachings. The
embodiments are selected and described to better explain the principles and the practical
applications, and to enable those skilled in the art to better utilize the embodiments and with
various modifications as are suited to the particular use contemplated.

[00157]
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WHAT IS CLAIMED IS:

1. A data processing circuit, comprising:

a first bank group and a second bank group;

a write circuit comprising a write input cache circuit, the write circuit being configured
to: receive stored data from a write bus through the write input cache circuit, write the stored
data into the first bank group through a first read-write bus, and write the stored data into the
second bank group through a second read-write bus; and

a read circuit comprising a read output cache circuit, the read circuit being configured to:
read the stored data from the first bank group through the first read-write bus, read the stored
data from the second bank group through the second read-write bus, and transmit the stored

data to a read bus through the read output cache circuit.

2. The data processing circuit according to claim 1, wherein the write circuit further
comprises:

a write control circuit, respectively connected to the write input cache circuit, a first
write output cache circuit and a second write output cache circuit, the write control circuit
being configured to transmit the stored data transmitted by the write input cache circuit to the
first write output cache circuit or the second write output cache circuit;

the first write output cache circuit connected to the first bank group and configured to
transmit the stored data transmitted by the write control circuit to the first bank group; and

the second write output cache circuit connected to the second bank group and configured

to transmit the stored data transmitted by the write control circuit to the second bank group.

3. The data processing circuit according to claim 2, wherein the write input cache circuit
is configured to receive the stored data through a first control signal, and a frequency of the

first control signal being same as a clock frequency configured for writing the stored data.

4. The data processing circuit according to claim 3, wherein the first write output cache

circuit is configured to write the stored data into the first bank group through a second control

signal, the second write output cache circuit being configured to write the stored data into the
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second bank group through a third control signal, a frequency of the second control signal
and a frequency of the third control signal both being a half of the frequency of the first
control signal, and a falling edge of the second control signal and a falling edge of the third

control signal alternating.

5. The data processing circuit according to any one of claims 1 to 4, wherein read circuit
comprises:

a first read input cache circuit, connected to the first bank group and configured to read
the stored data from the first bank group;

a second read input cache circuit, connected to the second bank group and configured to
read the stored data from the second bank group; and

a read control circuit respectively connected to the first read input cache circuit and the
second read input cache circuit, the read control circuit being configured to transmit the
stored data transmitted by the first read input cache circuit or the second read input cache

circuit to the read output cache circuit.

6. The data processing circuit according to claim 5, wherein the first read input cache
circuit is configured to read the stored data through a fourth control signal, the second read
input cache circuit being configured to read the stored data through a fifth control signal, a
frequency of the fourth control signal being same as that of the fifth control signal, and a
falling edge of the fourth control signal and a falling edge of the fifth control signal

alternating.
7. The data processing circuit according to claim 6, wherein the read output cache circuit
is configured to transmit the stored data to the read bus through a sixth control signal, a

frequency of the sixth control signal being twice that of the fourth control signal.

8. The data processing circuit according to any one of claims 1 to 4, wherein the first

read-write bus and the second read-write bus are arranged crosswise.
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9. The data processing circuit according to claim 8, wherein the first read-write bus
comprises a first sub-bus with a plurality of bits, the second read-write bus comprising a
second sub-bus with a plurality of bits, and the first sub-bus and the second sub-bus
corresponding to the same bit extending to a same height and being connected to the first

bank group and the second bank group, respectively.

10. The data processing circuit according to any one of claims 1 to 4, wherein the write
circuit and the read circuit are arranged in parallel on a first straight line, the first bank group
and the second bank group being arranged in parallel on a second straight line, and the first

straight line being parallel to the second straight line.

11. The data processing circuit according to claim 10, wherein a first region where the
write circuit and the read circuit are positioned and a second region where the first bank
group and the second bank group are positioned are arranged in parallel on a third straight

line, the third straight line being perpendicular to the first straight line.

12. The data processing circuit according to any one of claims 1 to 4, wherein the first
bank group and the second bank group are different in data read-write time, the first bank

group being same as the second bank group in data read-write logic.

13. A memory, comprising two data processing circuits according to any one of claims 1
to 12, write circuits in the two data processing circuits being connected to same write bus,

and read circuits in the two data processing circuits being connected to same read bus.

14. The memory according to claim 13, wherein the memory is a double data rate

dynamic random access memory DDR DRAM.

15. The memory according to claim 13 or 14, wherein write circuits and read circuits of
the two data processing circuits are positioned in a central region, the first bank group and the

second bank group of one of the two data processing circuits being positioned on a side of the
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central region, and the first bank group and the second bank group of other one of the two

data processing circuits being positioned on another side of the central region.

16. An electronic device, comprising the memory according to any one of claims 13 to

15.
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