DATA PATH INTERFACE CIRCUIT, MEMORY AND STORAGE
SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] This application claims priority to Chinese Patent Application No.
202011006722.X filed on September 23, 2020 and entitled “DATA PATH INTERFACE
CIRCUIT, MEMORY AND MEMORY SYSTEM?”, the content of which is incorporated

by reference in its entirety.

TECHNICAL FIELD

[ 0002] The present application relates to the field of integrated circuits, and more

particularly, to a data path interface circuit, a memory and a memory system.

BACKGROUND

[ 0003] A semiconductor memory is a memory that accesses through semiconductor
circuits, and a Dynamic Random Access Memory (DRAM) is widely applied to various
fields because of its high storage speed and high integration. Multiple memory blocks are
generally arranged in the memory to achieve a greater memory space. However, when the
current memory is running, data transmission speeds of the different memory blocks are
different, which leads to timings of the different memory blocks are inconsistent, and

transmission synchronization of stored data is not good.

SUMMARY

[ 0004] An aspect of the present application provides a data path interface circuit,

which includes a writing path module, a reading path module, a first delay module and a



delay control module.

[ 0005] The writing path module is connected to an internal port and an external port
respectively, and is configured to transmit stored data to the internal port from the

external port.

[ 0006] The reading path module is connected to the internal port and the external port
respectively, and is configured to transmit the stored data to the external port from the

internal port.

[ 0007] The first delay module is connected to the external port and the internal port
respectively, and is configured to obtain the stored data from the external port or the
internal port, perform delay processing on the stored data, and transmit the delayed stored

data to the writing path module and/or the reading path module.

[ 0008] The delay control module is connected to the first delay module and is
configured to receive a signal instruction from external and control delay time for the

first delay module to perform the delay processing according to the signal instruction.

[ 0009] Another aspect of the present application provides a memory, which includes

the data path interface circuit, a data processing module and a memory block.

[ 0010] The data processing module is connected to the external port of the data

interface circuit, and is configured to process the stored data.

[ 0011] The memory block is connected to the internal port of the data interface circuit,

and is configured to store the stored data.

[ 0012] Another aspect of the present application provides a memory system, which

includes the memory, an electronic device and a processing module controller.

[ 0013] The processing module controller is connected to the memory and the
electronic device respectively, and is configured to enable a corresponding number of the
data processing modules in the memory according to system information of the electronic

device.

[ 0014] Details of each of the embodiments of the disclosure are set forth in the
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following drawings and description. According to the record in the specification, the
drawings and the claims, a person skilled in the art will easily understand other features,

problems to be solved and advantageous effects of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0015] One or more drawings may be refereed for a better description and illustration
of the embodiments of the present application, but additional details or examples for
describing the drawings should not be considered as limiting to any one of the disclosure,

the described embodiments or preferred embodiments of the present application.

[ 0016] FIG. 1 is a structural schematic diagram of a data path interface circuit in a

first embodiment.

[ 0017] FIG. 2 is a structural schematic diagram of a data path interface circuit in a

second embodiment.

[ 0018] FIG. 3 is a structural schematic diagram of a data path interface circuit in a

third embodiment.

[ 0019] FIG. 4 is a structural schematic diagram of a data path interface circuit in a

fourth embodiment.

[ 0020] FIG. 5 is a structural schematic diagram of a data path interface circuit in a

fifth embodiment.
[ 0021] FIG. 6 is a structural schematic diagram of a memory in an embodiment.

[ 0022] FIG. 7 is a schematic diagram showing a operating mode in which two data

processing modules are valid in an embodiment.

[ 0023] FIG. 8 is a schematic diagram showing a operating mode in which one data

processing module is valid in a first embodiment.

[ 0024] FIG. 9 is a schematic diagram showing a operating mode in which one data

processing module is valid in a second embodiment.
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[ 0025] FIG. 10 is a schematic diagram showing a operating mode in which one data

processing module is valid in a third embodiment.

[ 0026] FIG. 11 is a schematic diagram showing a operating mode in which one data

processing module is valid in a fourth embodiment.

[ 0027] FIG. 12 is a structural schematic diagram of a memory in another embodiment.
DETAILED DESCRIPTION
[ 0028] To better understand the embodiments of the present application, the

embodiments of the present application will be described more comprehensively with
reference to the accompanying drawings. The preferred embodiment of the present
application is shown in the accompanying drawings. However, the embodiments of the
present application may be implemented in many different forms and should not be
construed as limited to the embodiments set forth herein. On the contrary, the purpose of
providing these embodiments is to make the disclosure of the embodiments of the present

application more thorough and comprehensive.

[ 0029] Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by those skilled in the art to which the
embodiments of the present application belong. The terms used in the specification of the
embodiments of the present application are only for describing the specific embodiments,
and are not intended to limit the present application. The term “and/or” used herein

include any and all combinations of one or more related listed items.

[ 0030] In the descriptions of the embodiments of the present application, it is to be
understood that orientation or position relationships indicated by terms “upper”, “lower”,
“vertical”, “horizontal”, “inner”, “outer”, and the like are orientation or position
relationships shown in the drawings, are adopted not to indicate or imply that indicated
devices or components must be in specific orientations or structured and operated in
specific orientations but only to conveniently describe the embodiments of the present
application and simplify descriptions and thus should not be understood as limits to the

embodiments of the present application.
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[ 0031] FIG. 1 is a structural schematic diagram of a data path interface circuit 10 in a
first embodiment. Referring to FIG. 1, in the embodiment, the data path interface circuit
10 includes a writing path module 100, a reading path module 200, a first delay module
300 and a delay control module 400. The data path interface circuit 10 is configured with
an internal port 11 and an external port 12. The internal port 11 is configured to connect
with a memory block 30 inside a memory, transmit stored data to be written to the
memory block 30 or read the stored data from the memory block. The external port 12 is
configured to receive the stored data to be written sent from an external electronic device

or send the stored data read in the memory block 30 to the external electronic device.

[ 0032] The writing path module 100 is connected to the internal port 11 and the
external port 12 respectively, and is configured to transmit the stored data to the internal
port 11 from the external port 12. An input end of the writing path module 100 is
indirectly connected to the external port 12, specifically, the input end of the writing path
module 100 is indirectly connected to the external port 12 through the first delay module
300, and an output end of the writing path module 100 is directly connected to the
internal port 11. That is, the stored data to be written is input from the external electronic
device, and reaches the memory block 30 through the external port 12, the first delay
module 300, the writing path module 100 and the internal port 11 of the data path

interface circuit, so that writing of the stored data is realized.

[ 0033] The reading path module 200 is connected to the internal port 11 and the
external port 12 respectively, and is configured to transmit the stored data to the external
port 12 from the internal port 11. An input end of the reading path module 200 is
indirectly connected to the internal port 11, specifically, the input end of the reading path
module 200 is indirectly connected to the internal port 11 through the first delay module
300, and an output end of the reading path module 200 is directly connected to the
external port 12. That is, the stored data is read from the memory block 30, and reaches
the external electronic device through the internal port 11, the first delay module 300, the
reading path module 200 and the external port 12 of the data path interface circuit, so that
reading of the stored data is realized. It should be understood that the data path interface
circuit 10 only executes one of writing operation and reading operation at the same time.
As a result, the writing path module 100 and the reading path module 200 output the

stored data in a time-sharing mode.



[ 0034] The first delay module 300 is connected to the external port 12 and the internal
port 11 respectively, and is configured to obtain the stored data from the external port 12
or the internal port 11, perform delay processing on the stored data, and transmit the

delayed stored data to the writing path module 100 and/or the reading path module 200.

[ 0035] Specifically, when the stored data are written through the data path interface
circuit 10, the first delay module 300 obtains the stored data from the external port 11,
performs delay processing on the stored data and transmits the delayed data to the writing
path module 100. The stored data to be written are written from data pins of the memory.
Each of the data pins is connected to multiple memory blocks 30, and is configured to
transmit the stored data to the connected multiple memory blocks 30. It should be
understood that length of transmission paths between the external port 12 of each data
path interface circuit 10 and the data pins is not the same. As a result, even if the data
reaches the data pins simultaneously, the stored data cannot reach each memory block 30
simultaneously based on similar data transmission speed and different lengths of the
transmission paths. In such a manner, an unsynchronized transmission phenomenon of
the stored data recorded in the background art is caused. When the data path interface
circuit 10 reading the stored data, the unsynchronized transmission phenomenon of the
stored data also exists due to reasons similar to the reasons of unsynchronized writing
data, which are not detailed again herein. In the embodiment, the first delay module 300
may perform delay processing on the received stored data for proper delay time, so that
the stored data reaches the internal port 11 within a preset target time. In such a manner,
the time that the stored data reaches the internal port 11 in each data path interface circuit
10 is the same or the time errors are within a bearable error range of the data path
interface circuit 10, so that the unsynchronized transmission phenomenon of the stored

data is solved.

[ 0036] Optionally, a function that the writing path module 100 and the reading path
module 200 output the stored data in a time-sharing mode through various hardware
structures may be realized. Illustratively, in the embodiment as shown in FIG. 1, the first
delay module 300 is configured with an output end. The output end is connected to a
writing path module 100 and a reading path module 200 respectively. The first delay
module 300 outputs the delayed stored data to the wiring path module 100 and the

reading path module 200 simultaneously. In addition, one of the writing path module 100
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and the reading path module 200 may be controlled to be enabled for outputting stored
data. In other embodiments, the first delay module 300 also may be configured with two
output ends. The two output ends are respectively connected to a writing path module
100 and a reading path module 200 in a one-to-one correspondence. One of the two
output ends of the first delay module 300 may be controlled to output stored data, so that
only one of the writing path module 100 and the reading path module 200 may receive

the stored data and output the stored data.

[ 0037] A delay control module 400 is connected to the first delay module 300 and is
configured to receive a signal instruction from external and control delay time for the
first delay module 300 to perform the delay processing according to the signal
instruction. The signal instruction is an instruction that is configured to indicate the data
path interface circuit 10 to execute corresponding operation, for example, at least one of
a write instruction, a read instruction or a mode selection coding instruction.
Ilustratively, the write instruction is configured to indicate the data path interface circuit

10 to execute corresponding writing operation.

[ 0038] Specifically, the delay control module 400 may be configured with one or more
input ends, and may be configured to generate a control signal of the first delay module
300 according to a signal instruction from the input end. For example, if the delay control
module 400 is configured with an input end, a control signal may be generated in
response to one of the write instruction, the read instruction and the mode selection
coding instruction. If the delay control module 400 is configured with two input ends, a
control signal may be generated in response to two of the write instruction, the read
instruction and the mode selection coding instruction. It should be understood that the
more the types of signal instruction needed for the delay control module 400, the more
complex the logistics of generating the control signal, and correspondingly the more
reliable and comprehensive the control function. In such a manner, the reliability and the
completeness of the data path interface circuit 10 may be improved, i.e., the transmission

synchronization of the stored data is improved to a greater extent.

[ 0039] In the embodiment, the data path interface circuit 10 includes a writing path
module 100, a reading path module 200, a first delay module 300 and a delay control

module 400. The writing path module 100 is connected to an internal port 11 and an
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external port 12 respectively, and is configured to transmit stored data to the internal port
11 from the external port 12. The reading path module 200 is connected to the internal
port 11 and the external port 12 respectively, and is configured to transmit the stored data
to the external port 12 from the internal port 11. The first delay module 300 is connected
to the external port 12 and the internal port 11 respectively, and is configured to obtain
the stored data from the external port 12 or the internal port 11, perform delay processing
on the stored data, and transmit the delayed stored data to the writing path module 100
and/or the reading path module 200. The delay control module 400 is connected to the
first delay module 300 and is configured to receive a signal instruction from external and
control delay time for the first delay module to perform the delay processing according to
the signal instruction. Based on a control signal from the delay control module 400, the
first delay module 300 may perform delay processing on the received stored data for
proper delay time, so that the stored data reaches the internal port 11 or the external port
12 within a preset target time. In such a manner, the transmission time of the stored data
in each data path interface circuit 10 between the internal port 11 and the external port 12
is the same, or transmission time errors are within a bearable error range of the data path
interface circuit 10, so that the data path interface circuit 10 with better transmission

synchronization on the stored data is realized.

[ 0040] FIG. 2 is a schematic structural diagram of a data path interface circuit 10 in a
second embodiment. Referring to FIG. 2, in the embodiment, the first delay module 300
includes a selection unit 310 and a temporary storage unit 320. In the embodiment, a
setting mode of the writing path module 100, the reading path module 200 and the delay
control module 400 is the same with the setting mode in the embodiment in FIG. 1,

which is not detailed again herein.

[ 0041] Input ends of the selection unit 310 are connected to the external port 12 and
the internal port 11 respectively, and a control end of the selection unit 310 is configured

to receive the signal instruction.

[ 0042] Specifically, the selection unit 310 is configured with two input ends, and the
two input ends of the selection unit 310 are respectively connected to the internal port 11
and the external port 12 in a one-to-one correspondence to obtain stored data from the

two ports respectively. The selection unit 310 is further configured with a control end,
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and the control end of the selection unit 310 is configured to receive a signal instruction
to selectively output one of the received two stored data according to the signal
instruction. Illustratively, the signal instruction may be a write instruction, so the
selection unit 310 selectively outputs the stored data from the external port 12, so that
writing of the data is realized. In the embodiment as shown in FIG. 2, the selection unit
310 is a one-of-two multiplexer. In other embodiments, the selection unit 310 also may
be a one-of-three multiplexer and the like, that is, three input ends may be configured to

realize a more complex selection function and transmission function.

[ 0043] A data input end of the temporary storage unit 320 is connected to an output
end of the selection unit 310, and a control end of the temporary storage unit 320 is
connected to an output end of the delay control module 400. The temporary storage unit
320 includes at least one of a latch, a flip-flop or a register. A control end of the
temporary storage unit 320 includes at least one of a clock drive end, a set end or a reset

end.

[ 0044] Specifically, in the embodiment as shown in FIG. 2, the temporary storage unit
320 may include a trigger, which is a D trigger. An input end of the D trigger is
connected to the output end of the selection unit 310, the clock drive end of the D trigger
is connected to the output end of the delay control module 400, and an output end of the
D trigger is connected to the writing path module 100 and the reading path module 200
respectively. The D trigger samples a signal from the input end responsive to a control
signal from the clock drive end. Thus, by adjusting the delay time of the control signal,
sampling time of the D trigger may be controlled, so that the stored data reaches the
internal port 11 or the external port 12 within a target time through the writing path
module 100 or the reading path module 200. In such a manner, a data path interface
circuit 10 with better timing synchronization is realized. Optionally, by configuring a set
end and /or a reset end, and when the temporary storage unit 320 does not execute signal
sampling, a preset enabling signal is output to the set end and/or the reset end, so that
stable output of the temporary storage unit 320 may be ensured, and the reliability of the
output signal of the data path interface circuit 10 is improved. In other embodiments, the
temporary storage unit 320 also may be other devices with signal temporary storage

functions such as a JK trigger and a RS trigger.



[ 0045] Further, the control signal includes at least one of a pulse signal, a signal rising
edge or a signal falling edge. If the temporary storage unit 320 is a latch, it may be
controlled through the pulse signal. If the temporary storage unit 320 is a flip-flop, it may
be triggered through the signal rising edge or the signal falling edge. It should be
understood that edge trigger may provide a greater timing margin, so as to improve the
accuracy of sampling timing of the temporary storage unit 320, and then improve the

reliability of the data path interface circuit 10.

[ 0046] FIG. 3 is a schematic structural diagram of a data path interface circuit 10 in a
third embodiment. Referring to FIG. 3, in the embodiment, the writing path module 100
includes a writing buffer unit 100, and the reading path module 200 includes a reading
buffer unit 210. In the embodiment, a setting mode of the selection unit 310, the
temporary storage unit 320 and the delay control module 400 is the same with the setting

mode in the embodiment in FIG. 2, which is not detailed again herein.

[ 0047] An input end of the writing buffer unit 110 is connected to an output end of the
temporary storage unit 320, an output end of the writing buffer unit 100 is connected to
the internal port 11, and a control end of the writing buffer unit 110 is configured to
receive the signal instruction. The writing buffer unit 110 buffers and outputs the delayed
stored data from the input end responsive to the signal instruction received at the control
end, so that further adjustment of timing is realized to provide a writing path module 100
with better timing accuracy during writing of the stored data and a data path interface
circuit 10. An input end of the reading buffer unit 210 is connected to an output end of
the temporary storage unit 320, an output end of the reading buffer unit 210 is connected
to the external port 12, and a control end of the reading buffer unit 210 is configured to
receive the signal instruction. Similar to the writing buffer unit 110, the reading buffer
unit 210 may be set to provide a reading path module 200 with better timing accuracy

during reading of the stored data and a data path interface circuit 10.

[ 0048] FIG. 4 is a schematic structural diagram of a data path interface circuit 10 in a
fourth embodiment. Referring to FIG. 4, in the embodiment, the delay control module
400 includes a delay chain 410 and a control signal generation circuit 420. In the
embodiment, a setting mode of the selection unit 310, the temporary storage unit 320, the

writing buffer unit 110 and the reading buffer unit 210 is the same with the setting mode
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in the embodiment in FIG. 3, which is not detailed again herein.

[ 0049] An input end of the delay chain 410 is configured to receive the signal

instruction, and the delay chain is configured to delay and output the signal instruction.

[ 0050] In one embodiment, the delay chain 410 may be a fixed delay chain 410.
[lustratively, the fixed delay chain 410 may include multiple transmission grates
connected in series. Each of the transmission gates is configured with a fixed delay time.
Thus, a corresponding number of transmission gates may be set according to the preset
delay time needed for the delay chain 410, so that a target preset delay time is generated.
[lustratively, the fixed delay chain 410 may include an even number of inverters
connected in series. By setting the even number of inverters, it may be ensured that an
output delay signal corresponds to an electric level state of the input signal instruction,
and there is only a difference in timing. Similar to the fixed delay chain 410 consisting of
the aforementioned transmission gates, a corresponding number of inverters may be set
according to the preset delay time needed for the delay chain 410, so that a target preset

delay time is generated.

[ 0051] In another embodiment, the delay chain 410 may be a programmable delay
chain 410. It should be understood that properties such as signal transmission speed in
the data path interface circuit 10 may change with a temperature and other conditions of
use environment. As a result, if conditions of the use environment change, there will be a
risk of timing abnormality and even transmitted signal error. In the embodiment, by
setting the delay chain 410 consisting of the programmable delay chain 410 and setting a
corresponding detection structure, condition changes of the use environment of the data
path interface circuit 10 may be detected by the detection structure, and the delay time of
the programmable delay chain 410 may be adjusted according to the detected results, so
that timing errors are avoided and a data path interface circuit with better reliability is
provided. The detection structure may be a sensor which detects the use environment, so
as to adjust the delay time according to changes of the environment. The detection
structure also may be a feedback circuit, i.e., the input is fed back according to the timing
of the signal output from the data path interface circuit 10, so that accuracy of the timing

is improved through a closed-loop adjustment.
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[ 0052] Further, the programmable delay chain 410 may include multiple delay units.
Each of the delay units is configured to generate delay with a set step length, and realize
adjustment on the delay time through a coding group. Specifically, the coding group
includes multiple control coding bits which are in one-to-one correspondence to the delay
units. Illustratively, the programmable delay chain 410 includes 8 delay units, and the
coding group includes 8 control coding bits. When a value of the coding group is
10000000, a first delay unit is controlled to turn on and other delay units are controlled to
turn off, so that a delay with a set step length is generated. When the value of the coding
group is 10000001, the first delay unit and an 8th delay unit are controlled to turn on, and
other delay units are controlled to turn off, so that two delays with set step length are
generated. As a result, the programmable delay chain 410 may be controlled by changing
the value of the coding group. It should be noted that the examples are only used for
description, and not used to limit the programmable delay chain 410 and the coding

group specifically.

[ 0053] An input end of the control signal generation circuit 420 is connected to an
output end of the delay chain 410, and an output end of the control signal generation
circuit 420 is connected to the control end of the temporary storage unit 320. The control
signal generation circuit 420 is configured to generate a control signal according to a
signal output from the delay chain 410. Specifically, according to the description, when
the control signal from the control signal generation circuit 420 is a pulse signal, a signal
rising edge or a signal falling edge, the control signal may realize a more reliable timing
control function on the temporary storage unit 320. It should be understood that the
signal instruction and the delayed signal instruction may not certainly in an expected
control signal form. Thus, a control signal which may be matched with the timing of the
delayed signal instruction and is in a target form may be generated through the control
signal generation circuit 420, so that accurate control on the temporary storage unit 320 is

realized.

[ 0054] In one embodiment, the first delay module 300 and the delay control module
400 are configured with two operating modes. The two operating modes include a delay
mode and a quick mode. In a case of the delay mode, the first delay module 300 and the
delay control module 400 are valid. In a case of the quick mode, the delay control

module 400 is invalid, and transmission delay on the stored data by the first delay
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module 300 is zero. The first delay module 300 and the delay control module 400 are
valid, which means that a delay function of the first delay module 300 is enabled, and the
delay control module 400 may delay the stored data correspondingly by generating a
control signal according to the signal instruction. The first delay module 300 and the
delay control module 400 are invalid, which means that the first delay module 300 only
enables a transmission function of the stored data, and does not enable the delay function,
so that the stored data pass through quickly, thereby increasing the operating speed of the
data path interface circuit 10. It should be noted that the aforementioned “transmission
delay is zero” means that the first delay module 300 does not set extra delay time for the
stored data, but the wires and other structures in the first delay module 300 have a certain
inherent delay. The delay time of the inherent delay is very short, i.e., the inherent delay

may be ignored.

[ 0055] FIG. 5 is a structural schematic diagram of a data path interface circuit 10 in a
fifth embodiment. Referring to FIG. 5, in the embodiment, the data path interface circuit

10 further includes a mode selection module 500.

[ 0056] The mode selection module 500 is connected to the first delay module 300 and
the delay control module 400 respectively, and is configured to receive the signal
instruction, and control the operating modes of the first delay module 300 and the delay
control module 400 according to the signal instruction. It should be understood that path
lengths of receiving the stored data by the each of memory blocks 30 are different for
different operating modes and different positions of the memory blocks 30. Thus, the data
path interface circuit 10 corresponding to the memory block 30 with the longest data
transmission path is set as the quick mode, so that the stored data passes through with
highest speed. Data path interface circuits 10 of other memory blocks 30 are set as the
delay mode, and the data path interface circuit 10 corresponding to each memory block
30 is controlled to generate corresponding delay, so that sum of transmission time
consumed of the stored data on a transmission path and delay time are a set value, so that
data transmission time corresponding each of the memory blocks 30 is the same. The set

value may be transmission time corresponding the longest data transmission path.

[ 0057] FIG. 6 is a structural schematic diagram of a memory in an embodiment.

Referring to FIG. 6, in the embodiment, the memory includes a data path interface circuit
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10, a data processing module 20 and a memory block 30.

[ 0058] The data path interface circuit 10 is connected to the data processing module
20 and the memory block 30 respectively, so that timing processing on the transmitted

stored data is realized.

[ 0059] The data processing module 20 is connected to the external port of the data
interface circuit 10, and is configured to process the stored data. Illustratively, the
processing on the stored data by the data processing module 20 may be serial/parallel
converting for stored data transmission. It should be understood that the data processing
module 20 may also execute other types of processing on the stored data to achieve the

purpose of improving the transmission speed of the stored data and the like.

[ 0060] The memory block 30 is connected to the internal port 11 of the data interface
circuit 10, and is configured to store the stored data. The memory block 30 may include
at least two memory sub blocks 31, which are connected to a same memory block control
circuit. The control circuit includes at least one of a row decoding circuit, a column
decoding circuit or a redundant circuit. The control circuit may be shared to reduce the
number of wirings in the memory, so that integral integration of the memory is improved.
It should be understood that the control complexity also may be improved by sharing the
control circuit. A proper circuit may be selected to share according to practical wiring

needs, so that balance between integration and control difficulty is realized.

[ 0061] It should be noted that FIG. 6 shows multiple bidirectional drivers 40, which
are arranged on a transmission path of stored data. The bidirectional drivers 40 in FIG. 6
are only used to schematically illustrate the length of the transmission path and data
transmission speed. Specifically, it means that the data transmission path provided with
the bidirectional drivers 40 is relatively long, and the data transmission speed is relatively
slow. However, the bidirectional drivers shown in FIG. 6 are not used to limit the specific
structure of the data transmission path in the embodiments of the present application. The
bidirectional drivers 40 on each transmission path are not limited to the number and the

set positions shown in FIG. 6.

[ 0062] Further, continuously referring to FIG. 6, the memory includes the multiple

data path interface circuits 10 and the multiple memory blocks 30, and the data path
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interface circuits 10 and the memory blocks 30 are set in one-to-one correspondence. The
external ports 12 of the multiple data path interface circuits 10 are connected to the same
data processing module 20. The internal ports 11 of the data path interface circuits 10 are
connected to the multiple memory sub blocks 31. Read stored data may reach the data
processing module 20 from the memory sub blocks 31 through the internal ports 11 and
the external ports 12 of the interface circuits, so that reading of the data is realized. The
written-in stored data may reach the memory sub blocks 31 from the data processing
module 20 through the external ports 12 and the internal ports 11 of the interface circuits,
so that written-in of the data is realized. The transmission time of the stored data from an
output end of the data processing module 20 to any of the memory sub blocks 31 is
matched with each other, and/or the transmission time of the stored data from any of the
memory sub blocks 31 to the data processing module 20 is matched with each other. It
should be noted that transmission time matching includes that the data transmission time
corresponding to each of the memory sub blocks 31 is completely the same, and errors
among the data transmission time corresponding to different memory sub blocks 31 are

within an acceptable range, i.e., accuracy of the stored data is not affected.

[ 0063] Further, in the embodiment shown in FIG. 6, two data processing modules 20
are configured to adapt to electronic devices with different configurations. Specifically,
the data processing modules 20 are connected to the multiple data path interface circuits
10 respectively. When the memory is in a mode that one data processing module 20 is
valid, the data processing module 20 is controlled to enable for transmitting data. When
the memory is in a mode that multiple data processing modules 20 are valid, a set number
of the data processing modules 20 are controlled to enable for synchronously transmitting
data to the different memory blocks 30. Illustratively, when the memory is applied to a
computer with a 64-bit system, computation speed and addressing ability of the computer
are relatively strong, and therefore, the two data processing modules 20 may be enabled
simultaneously to realize higher data transmission speed. When the memory is applied to
a computer with a 32-bit system, only one data processing module 20 may be enabled, so
that the stored data are ensured to be stably and reliably transmitted. The memory in the
embodiment may select to enable a corresponding number of the data processing
modules according to an external electronic device, so that application flexibility and

universality of the memory are improved.
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[ 0064] Specifically, FIG. 7 is a schematic diagram showing a operating mode in which
two data processing modules are valid in an embodiment. The embodiment of FIG. 7
takes the access to a memory sub block BOL and a memory sub block BOH as an
example. Referring to FIG. 7, for the memory sub block BOH connected to a second data
processing module 20H (High Byte) at the right side in FIG. 7, a data transmission path
202 is longer, so that the stored data needs to pass through a data path interface circuit 10
with a highest speed and reaches to the second data processing module 20H at a far end
through a bidirectional driver 40 between circuits of the two data processing modules 20.
For the memory sub module BOL connected to a first data processing module 20L (Low
Byte) at the left side in FIG. 7, a data transmission path 201 is shorter, so that the stored
data are delayed for a time in the data path interface circuit 10, and are output to the
corresponding drivers according to a direction of reading-writing operation. The delay
time of the interface circuit is configured to match the bidirectional driver 40 in the
middle and the length of the corresponding transmission path. In the embodiment, data
timings corresponding to the two memory sub blocks 31 (the memory sub block BOL and
the memory sub block BOH) may be kept consistent. An adjusting way for the delay time
of other memory blocks 30 is the same with the adjusting way of the memory sub block

BOL and the memory sub block BOH, which is not detailed again herein.

[ 0065] FIG. 8 to FIG. 11 show a schematic diagram of a operating mode in which one
data processing module 20 is valid of four embodiments. Referring to FIG. 8 to FIG. 11,
the access to a memory sub block BOL, a memory sub block BOH, a memory sub block
B3L and a memory sub block B3H is taken as an example respectively to illuminate for a

operating mode in which one data processing module 20 is valid.

[ 0066] As shown in FIG. 8, for a operating mode in which one data processing
module 20L is valid, the longest transmission path is a data transmission path 203 (in
black bold) from the first data processing module 20L to the memory sub block B3H. As
a result, a data transmission path accessing to other positions needs to match with a data
transmission path 203 accessing to the memory sub block B3H. The data transmission
path 203 is named as a timing datum path herein. The timing datum path includes wirings
and the data path interface circuit 10. When the memory sub block B3H is accessed, the
data passes through the bidirectional driver 40 twice, one is a bidirectional driver 401

between the two data processing modules 20, and the other is a bidirectional driver 402
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below the data processing module 20H. For the data path interface circuit 10, delay time
control is skipped, i.e., the data path interface circuit operates in a quick mode and data is

transmitted with a highest speed.

[ 0067] Referring to FIG. 9, compared with the access to the memory sub block B3H,
one bidirectional driver 40 and part of wirings are reduced on the data transmission path
during access to the memory sub block B3L, and the transmission path is as shown in
204 in FIG. 9 (in black bold). As a result, a delay time circuit in the data path interface
circuit 10 of the memory sub block B3L is operating, and the delay time is set to be
matched with extra bidirectional driver 40 and related wirings on the data transmission

path of the memory sub block B3H.

[ 0068] Referring to FIG. 10 and FIG. 11, delay time generated by the delay time
circuit in the data path interface circuit 10 is limited if access to the memory sub block
BOL and the memory sub block BOH is reading operation. As a result, a signal instruction
for the memory sub block BOL and the memory sub block BOH needs to be delayed for
the delay time, and then sends to the memory sub block BOL and the memory sub block
BOH respectively. In addition, the delay time may be matched with delay time introduced
through the middle bidirectional driver 40 on the data transmission path of the memory
sub block B3L and the memory sub block B3H. A transmission path from the data
processing module 20L to the memory sub block BOH is denoted by 205 in FIG. 10 (in
black bold). A transmission path from the data processing module 20L to the memory sub
block BOL is denoted by 201 in FIG. 11 (in black bold).

[ 0069] FIG. 12 is a structural schematic diagram of a memory in another embodiment.
FIG. 12 is a simplified drawing only showing a memory sub block BOL and a memory
sub block BOH. Referring to FIG. 12, in the embodiment, the memory further includes a
second delay module 50. The second delay module 50 may generate memory block
control signal delay on the memory sub block BOL and the memory sub block BOH to
further match with the delay time on the transmission path. Specifically, the second delay
module 50 is connected to a memory block 30, and is configured to receive the signal
instruction and generate a control signal for the memory block 30 according to the signal
instruction. The control signal of the memory block 30 is configured to control time

when the stored data enters the memory block 30. Based on the above structure, the delay
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time generated on the memory block control signal by the second delay module 50 is
matched with the delay time generated on the stored data by the data path interface
circuit 10. In the embodiment, the first delay module 300 and the second delay module
50 act simultaneously, so that transmission synchronization of the stored data among

multiple memory sub blocks 31 may be further improved.

[ 0070] Continuously referring to FIG. 8, FIG. 9, FIG. 10, FIG. 11 and FIG. 12, delay
time of the timing datum path 203 (in FIG. 8) is recorded as T1, delay time on wirings of
the transmission path 204 (in FIG. 9) is recorded as T2A, delay time on the data path
interface circuit 10 of the transmission path 204 (in FIG. 9) is recorded as T2B, delay
time on wirings of the transmission path 205 (in FIG. 10) is recorded as T3A, delay time
on the data path interface circuit 10 of the transmission path 205 (in FIG. 10) is recorded
as T3B, delay time on wirings of the transmission path 201 (in FIG. 11) is recorded as
T4A, delay time on the data path interface circuit 10 of the transmission path 201 (in
FIG. 11) is recorded as T4B, and delay time that the signal instruction passes through the
second delay module 50 to generate the memory block control signal is recorded as T4C.
Sum of T2A and T2B, sum of T3A and T3B, and sum of T4A, T4B and T4C all should
be matched with T1. The matching refers to equivalence or substantially equivalence or

errors within an acceptable range.

[ 0071] The embodiments of the present application further provide a memory system,
which includes the memory such as above, an electronic device and a processing module
controller. The processing module controller is connected to the memory and the
electronic device respectively, and is configured to enable a corresponding number of the
data processing modules in the memory according to system information of the electronic
device. In the embodiment, a memory system with higher stored data transmission
synchronization is realized through the above structure. The specific setting mode of the

memory may be referred to the above illustration, which is not detailed again herein

[ 0072] The technical features of the above embodiments may be combined arbitrarily.
For the sake of brevity, all possible combinations of the technical features therein are not
described. However, as long as there is no contradiction in the combinations, all technical

features should be considered within the range described in this specification.
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[ 0073] The above embodiments only express several implementation manners of the
present application, and descriptions thereof are relatively specific and detailed, but
should not be understood as limiting the scope of the disclosure. It should be noted that
modifications and improvements made by those of ordinary skill in the art without
departing from the concept of the present application shall be within the protective scope
of the present application. Therefore, the protective scope of the embodiments of present

application shall be subject to the attached claims.
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CLAIMS
1. A data path interface circuit for a memory, comprising:

a writing path module, connected to an internal port and an external port of the memory

respectively, and configured to transmit data to the internal port from the external port;

a reading path module, connected to the internal port and the external port respectively,

and configured to transmit the data to the external port from the internal port;

a first delay module, connected to the external port and the internal port respectively,
and configured to obtain the data from the external port or the internal port, perform delay
processing on the data, and transmit delayed data to the writing path module or the reading path

module respectively; and

a delay control module, connected to the first delay module and configured to receive a
signal instruction input by an external electronic device and generate a control signal on an
output end, according to the signal instruction, said control signal being configured to control

delay time for the first delay module to perform the delay processing;
wherein the first delay module comprises:

a selection unit, input ends of the selection unit being connected to the external port and
the internal port respectively, and a control end of the selection unit being configured to receive

the signal instruction; and

a temporary storage unit, a data input end of the temporary storage unit being connected
to an output end of the selection unit, an output end of the temporary storage unit being
connected to the writing path module and the reading path module, and a control end of the
temporary storage unit being connected to the output end of the delay control module for
receiving the control signal and being configured to store a signal on its data input end in

response to the control signal.

2. The data path interface circuit of claim 1, wherein the temporary storage unit comprises at
least one of a latch, a flip-flop or a register; and a control end of the temporary storage unit

comprises at least one of a clock drive end, a set end or a reset end.

3. The data path interface circuit of claim 1, wherein the writing path module comprises:
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a writing buffer unit, an input end of the writing buffer unit being connected to an output
end of the temporary storage unit, an output end of the writing buffer unit being connected to
the internal port, and a control end of the writing buffer unit being configured to receive the

signal instruction; and
wherein the reading path module comprises:

a reading buffer unit, an input end of the reading buffer unit being connected to the
output end of the temporary storage unit, an output end of the reading buffer unit being
connected to the external port, and a control end of the reading buffer unit being configured to

receive the signal instruction.
4. The data path interface circuit of claim 1, wherein the delay control module comprises:

a delay chain, an input end of the delay chain being configured to receive the signal

instruction, the delay chain being configured to delay and output the signal instruction; and

a control signal generation circuit, an input end of the control signal generation circuit
being connected to an output end of the delay chain, an output end of the control signal
generation circuit being connected to the control end of the temporary storage unit, and the
control signal generation circuit being configured to generate a control signal according to a

signal output from the delay chain.

5. The data path interface circuit of claim 4, wherein the delay chain is a programmable delay

chain.

6. The data path interface circuit of claim 4, wherein the control signal comprises at least one

of a pulse signal, a signal rising edge or a signal falling edge.

7. The data path interface circuit of claim 1, wherein the first delay module and the delay control
module are configured with two operating modes comprising a delay mode and a quick mode;
wherein in a case of the delay mode, the first delay module and the delay control module are
valid; in a case of the quick mode, the delay control module is invalid, and transmission delay
on the data by the first delay module is zero; and wherein the data path interface circuit further

comprises:
a mode selection module, connected to the first delay module and the delay control
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module respectively, and configured to receive the signal instruction, and control the operating

modes of the first delay module and the delay control module according to the signal instruction.

8. The data path interface circuit of claim 7, wherein the signal instruction comprises at least

one of a write instruction, a read instruction or a mode selection coding instruction.
9. A memory, comprising:
the data path interface circuit of any one of claims 1 to §;

a data processing module, connected to the external port of the data path interface circuit,

and configured to process the data; and

a memory block, connected to the internal port of the data path interface circuit, and

configured to store the data.
10. The memory of claim 9, further comprising:

a second delay module, connected to the memory block, and configured to receive the
signal instruction and generate a memory block control signal according to the signal instruction,
wherein the memory block control signal is configured to control time when the data enters the

memory block.

11. The memory of claim 10, wherein delay time generated on the memory block control signal
by the second delay module is matched with the delay time generated on the data by the data

path interface circuit.

12. The memory of claim 9, wherein the memory block comprises at least two memory sub

blocks connected to a same memory block control circuit.

13. The memory of claim 12, wherein the memory block control circuit comprises at least one

of a row decoding circuit, a column decoding circuit or a redundancy circuit.

14. The memory of claim 12, wherein the memory comprises a plurality of data path interface
circuits and a plurality of memory blocks, the data path interface circuits being arranged in one-

to-one correspondence to the memory blocks;

wherein external ports of the plurality of data path interface circuits are connected to a

same data processing module, and internal ports of the plurality of data path interface circuits
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are connected to a plurality of the memory sub blocks.

15. The memory of claim 14, wherein transmission time of the data from an output end of the

data processing module to any of the memory sub blocks is matched with each other.

16. The memory of claim 14, wherein transmission time of the data from any of the memory

sub blocks to the data processing module is matched with each other.

17. The memory of claim 14, wherein the memory comprises two data processing modules

connected to the plurality of data path interface circuits respectively;

wherein when the memory is in a mode that one data processing module is valid, the
data processing module is controlled to enable for transmitting data; and when the memory is
in a mode that multiple data processing modules are valid, a set number of the data processing

modules are controlled to enable for synchronously transmitting data to the different memory

blocks.

18. A memory system, comprising:
the memory of any one of claims 9 to 17;
an electronic device; and

a processing module controller, connected to the memory and the electronic device
respectively, and configured to enable a corresponding number of the data processing modules

in the memory according to system information of the electronic device.
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