ADJUSTING METHOD AND ADJUSTING SYSTEM FOR MEMORY,
AND SEMICONDUCTOR DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] This application is based upon and claims priority to Chinese patent
application No. 202010879444.2, filed on August 27, 2020 and entitled "ADJUSTING
METHOD AND ADJUSTING SYSTEM FOR MEMORY, AND SEMICONDUCTOR

DEVICE", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[ 0002] Embodiments of this application relate to the field of semiconductors, and in
particular, to an adjusting method and adjusting system for a memory, and a

semiconductor device.

BACKGROUND

[ 0003] As one of three essential components of a computer, a memory is a key device
that determines system performance. The memory is like a temporary warehouse,

responsible for the transfer and temporary storage of data.

[ 0004] A key performance indicator of the memory is the time for the memory to
read/write data. Data writing of the memory is not to write data instantly into a storage
capacitor, because the turn-on of a transistor and the charging of the capacitor necessarily
takes a period of time, i.e., the data writing for the memory requires a certain writing
cycle. In order to ensure the accuracy of data writing, sufficient data writing time is

always reserved.

[ 0005] However, an actual data writing time of the memory is affected by temperature,

causing the actual data writing time of the memory to be longer than the reserved
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sufficient data writing time. As a result, the data is not completely written into the storage

capacitor.

SUMMARY

[ 0006] A first aspect of embodiments of this application provides an adjusting method
for a memory. The memory includes a transistor, a gate of the transistor is electrically
connected to a word line of the memory, one of a source/drain end of the transistor is
electrically connected to a bit line of the memory by means of a sense amplifier and the
other one of the source/drain end of the transistor is electrically connected to a storage
capacitor of the memory, and the adjusting method includes: acquiring a mapping
relationship among a temperature of the transistor, a substrate bias voltage of a sense
amplification transistor in the sense amplifier, and an actual data writing time of the
memory; acquiring a current temperature of the transistor; and adjusting the substrate
bias voltage on the basis of the current temperature and the mapping relationship, such
that an actual data writing time corresponding to an adjusted substrate bias voltage is

within a preset writing time.

[ 0007] Compared with the prior art, since temperature affects the actual data writing
time of the memory, the mapping relationship among the temperature of the transistor,
the substrate bias voltage of the sense amplification transistor in the sense amplifier, and
the actual data writing time of the memory is first acquired, the actual data writing time
of the memory is acquired according to the current temperature of the transistor, and the
actual data writing time of the memory at the current temperature of the transistor is
adjusted by adjusting the substrate bias voltage of the sense amplification transistor in the
sense amplifier, so that the adjusted data writing time of the memory is within a preset

time, thus ensuring that the data is completely written into the storage capacitor.

[ 0008] A second aspect of the embodiments of this application provides an adjusting
system for a memory, including: a first acquiring module configured to acquire a
mapping relationship among a temperature of a transistor, a substrate bias voltage of a
sense amplification transistor in a sense amplifier, and an actual data writing time of the

memory; a second acquiring module configured to acquire a current temperature of the



transistor; a processing module configured to acquire an adjusting mode of the substrate
bias voltage on the basis of the current temperature and the mapping relationship; and an
adjusting module configured to adjust the substrate bias voltage on the basis of the
adjusting mode, such that the actual data writing time corresponding to the adjusted

substrate bias voltage is within a preset writing time.

[ 0009] A third aspect of the embodiments of this application provides a
semiconductor device, including a memory and the adjusting system for a memory. The
adjusting system for a memory adjusts the substrate bias voltage of the sense
amplification transistor in the sense amplifier on the basis of the temperature of the
transistor in the memory, so that the actual data writing time of the memory

corresponding to the adjusted substrate bias voltage is within the preset writing time.

[ 0010] Compared with the prior art, since temperature affects the actual data writing
time of the memory, the first acquiring module acquires the mapping relationship among
the temperature of the transistor, the substrate bias voltage of the sense amplification
transistor in the sense amplifier, and the actual data writing time of the memory; the
second acquiring module acquires the current temperature of the transistor and the actual
data writing time of the memory; the processing module acquires the adjusting mode of
the substrate bias voltage of the sense amplification transistor in the sense amplifier; and
then, the adjusting module adjusts the actual data writing time of the memory at the
current temperature of the transistor by adjusting the substrate bias voltage of the sense
amplification transistor in the sense amplifier, so that the adjusted data writing time of
the memory is within the preset time, thus ensuring that the data is completely written

into the storage capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] One or more embodiments are exemplarily illustrated by figures in the
corresponding accompanying drawings. These exemplary descriptions do not constitute a
limitation to the embodiments. Unless otherwise stated, the figures in the accompanying

drawings do not constitute a scale limitation.



[ 0012] FIG. 1 is a schematic structural diagram of connection of a transistor of a

memory according to a first embodiment of this application.

[ 0013] FIG. 2 is a schematic structural diagram of a writing time sequence of the

memory according to the first embodiment of this application.

[ 0014] FIG. 3 is a schematic flowchart of an adjusting method for a memory

according to the first embodiment of this application.

[ 0015] FIG. 4 is a schematic flowchart of an adjusting method for a memory

according to a second embodiment of this application.

[ 0016] FIG. 5 is a schematic structural diagram of an adjusting system for a memory

according to a third embodiment of this application.

DETAILED DESCRIPTION

[ 0017] An actual data writing time of a memory is affected by temperature, causing
the actual data writing time to be longer than a reserved sufficient data writing time, as a

result, the data is not completely written into a storage capacitor.

[ 0018] In order to solve the problem above, the first embodiment of this application
provides an adjusting method for a memory. The memory includes a transistor. A gate of
the transistor is electrically connected to a Word Line (WL) of the memory, and one of a
source/drain end of the transistor is electrically connected to a Bit Line (BL) of the
memory via a Sense Amplifier (SA) and the other one of the source/drain end is
electrically connected to a storage capacitor of the memory. The adjusting method for a
memory includes: acquiring a mapping relationship among temperatures of the transistor,
substrate bias voltages of a sense amplification transistor in the SA, and actual data
writing times of the memory; acquiring a current temperature of the transistor; and
adjusting the substrate bias on the basis of the current temperature and the mapping
relationship, such that the actual data writing time corresponding to the adjusted substrate

bias voltage is within a preset writing time.



[ 0019] To describe the purposes, the technical solutions and the advantages of the
embodiments of this application more clearly, the embodiments of this application are
described in detail below with reference to the accompanying drawings. However, a
person of ordinary skill in the art can understand that in the embodiments of this
application, numerous technical details are proposed for readers to better understand this
application. However, even without these technical details and various changes and
modifications based on the following embodiments, the technical solutions claimed in
this application can be implemented. The division of the following embodiments is for
the convenience of description, and shall not constitute any limitation to the specific
implementation modes of this application, and the embodiments can be combined with

each other and refer to each other without contradiction.

[ 0020] FIG. 3 is a schematic flowchart of an adjusting method for a memory
according to an embodiment of this application, and the adjusting method for a memory

of this embodiment is specifically described below.

[ 0021] Referring to FIG. 1, FIG. 1 is a schematic structural diagram of a single
storage unit in a memory. The memory includes multiple storage capacitors. The
selection of a target storage capacitor is implemented by means of a BL structure and a
WL structure, the WL structure is connected to the gate of the transistor, the BL structure
is connected to one of the source/drain end of the transistor via the SA, and the other one
of the source/drain end of the transistor is connected to the storage capacitor. In the
connection structure formed in this way, the transistor functions as a switch. When a gate
voltage inputted to the transistor in the WL structure is greater than a threshold voltage of
the transistor, the transistor is turned on, and an electrical connection is formed between
the storage capacitor and the BL structure. When the voltage of the storage capacitor is
less than the voltage of the BL structure, the storage capacitor is discharged, which is a
process of data reading. When the voltage of the storage capacitor is greater than the
voltage of the BL structure, the storage capacitor is charged, which is a process of data
writing. It can be known from the contents above that data reading/writing of the memory
is implemented by charging/discharging the storage capacitor in the memory. Moreover,
in charging, a certain amount of time is required to ensure the execution of a charging
process, i.e., a certain amount of time needs to be reserved for the writing of data in the

memory to ensure the complete writing of the data.

5



[ 0022] Referring to FIG. 2, FIG. 2 is a time sequence diagram of data writing
performed in a memory. It should be noted that FIG. 2 is only a schematic diagram of a
writing time sequence for a section of storage area, does not constitute a limitation to the
embodiments of this application, and aims to make a person skilled in the art understand
the implementation purpose of the present solution. As shown in FIG. 2, a command for
executing data writing is received at time TO. Since the memory includes lots of storage
capacitors, it is necessary to find a target storage capacitor before performing data
writing, i.e., T1 to T9 is addressing time. After the target storage capacitor is found, a
writing operation is started to perform. T9 to T11 are used for the execution of a writing
process. T11 to T23 are spare time for ensuring the complete execution of writing, i.e.,
Write Recovery Time (tWR). A pre-charging process is performed after T23. After data
is written, the BL structure needs to be pre-charged to enable the memory to normally

execute the next operation command. T9 to T23 are data writing time of the memory.

[ 0023] Before the memory operates, a preset writing time is set for the memory and
used for data writing of the memory. In the actual operating process of the memory, due
to factors such as the temperature of the transistor and the substrate bias voltage of the
sense amplification transistor in the sense amplifier, the actual data writing time of the
memory may be affected. When the actual data writing time of the memory is less than or
equal to the preset writing time, the data writing of the memory is normally executed, and
in this case, spare time exists. When the actual data writing time of the memory is greater
than the preset writing time, the data writing of the memory cannot be normally
executed. And if the preset writing time is set too long, the reading and writing efficiency
of the memory is low. It should be noted that, in the embodiments of this application, the

temperature of the transistor refers to the temperature of the transistor itself.

[ 0024] Referring to FIG. 3, the adjusting method for a memory includes the following
steps.
[ 0025] It should be noted that according to the embodiments of this application, the

influence of the temperature of the transistor on the actual data writing time of the
memory is compensated for mainly by adjusting the substrate bias voltage of the sense
amplification transistor in the sense amplifier, which does not mean that other conditions
do not affect the actual data writing time of the memory. In the embodiments of this

application, in addition to the temperature of the transistor and the substrate bias voltage
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of the sense amplification transistor in the sense amplifier, other conditions that affect the

actual data writing time of the memory are kept unchanged by default.

[ 0026] At step 101, a first mapping relationship between a temperature and an actual

data writing time is acquired.

[ 0027] A decrease in the temperature of the transistor causes an increase in contact
resistance R of the transistor, and a decrease in the temperature of the transistor causes an
increase in a threshold voltage Vth of the transistor. Accordingly, an increase in the
temperature of the transistor causes a decrease in the contact resistance R of the
transistor, and an increase in the temperature of the transistor causes a decrease in the

threshold voltage Vth of the transistor.

[ 0028] It can be known from the foregoing structure description that when the
transistor is turned on, an electrical connection is formed between the BL structure and
the storage capacitor. When the transistor is turned on, a gate voltage Vgs of the
transistor is greater than Vth, and a difference Vgs-Vth between Vgs and Vth is
positively correlated with a source-drain current Ids of the transistor. That is, the greater
the difference Vgs-Vth between Vgs and Vth is, the greater the Ids is. The Ids is used as
a charging current of the storage capacitor. The greater the Ids is, the shorter the actual

data writing time of the memory is.

[ 0029] That is, if the temperature of the transistor decreases, the threshold voltage Vth
increases, the source-drain current Ids of the transistor decreases, and the actual data
writing time of the memory becomes longer. If the temperature of the transistor
increases, the threshold voltage Vth decreases, the source-drain current Ids of the

transistor increases, and the actual data writing time of the memory becomes shorter.

[ 0030] Specifically, an operation of acquiring the first mapping relationship may
include the following operations. The substrate bias voltage of the sense amplification
transistor in the sense amplifier is maintained unchanged, the temperature of the
transistor is changed, and then a first mapping relationship between the temperature of
the transistor and the actual data writing time of the memory is acquired. Herein, the first
mapping relationship is a two-dimensional mapping relationship, an independent variable

is the temperature of the transistor, and a dependent variable is the actual data writing



time of the memory. Then, the substrate bias voltage of the sense amplification transistor
in the sense amplifier is changed, the substrate bias voltage of the sense amplification
transistor in the sense amplifier is maintained unchanged after the substrate bias voltage
of the sense amplification transistor in the sense amplifier is changed, the temperature of
the transistor is changed, and then a first mapping relationship between the temperature
of the transistor and the actual data writing time of the memory is acquired so that first
mapping relationships between the actual data writing time of the memory and the
temperature of the transistor under different substrate bias voltages of the sense

amplification transistor in the sense amplifier are acquired.

[ 0031] At step 102, a second mapping relationship between the substrate bias voltage

and the actual data writing time is acquired.

[ 0032] When the transistor is in a linear amplification area and the gate voltage Vgs of
the transistor does not change, the source-drain current Ids of the transistor is positively
correlated with a source-drain voltage Vds of the transistor. That is, the greater the Vds
is, the greater the Ids is. It can be known from the foregoing description that the source-
drain current Ids of the transistor is increased, the data writing time of the storage
capacitor is decreased. Since the sense amplification transistor in the sense amplifier has
a substrate bias voltage Vbs and the substrate bias voltage Vbs is a negative value (the
transistor is an NMOS transistor by default), a p-n junction between a substrate and a
source is reverse-biased, thus causing the threshold voltage Vth of the transistor to be too

large, and the source-drain current Ids of the transistor to be too small.

[ 0033] In this case, the smaller the Vbs of the amplification transistor is, the more
serious the extent of the reverse bias voltage of the p-n junction between the substrate
and the source of the amplification transistor is, causing the threshold voltage Vth of the
amplification transistor to increase, the amplification effect of the sense amplifier to
decrease, and the source-drain voltage Vds supplied to the transistor to decrease, so that
the source-drain current Ids of the transistor decreases, and the data writing time of the
storage capacitor becomes longer. Accordingly, the greater the Vbs of the amplification
transistor is, the slighter the extent of the reverse bias voltage of the p-n junction between
the substrate and the source of the amplification transistor is, causing the threshold
voltage Vth of the amplification transistor to decrease, the amplification effect of the

sense amplifier to increase, and the source-drain voltage Vds supplied to the transistor to
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increase, so that the source-drain current Ids of the transistor increases, and the data

writing time of the storage capacitor becomes shorter.

[ 0034] Specifically, an operation of acquiring the second mapping relationship may
include the following operations. The temperature of the transistor is maintained
unchanged, the substrate bias voltage of the sense amplification transistor in the sense
amplifier is changed, then the second mapping relationship between the substrate bias
voltage of the sense amplification transistor in the sense amplifier and the actual data
writing time of the memory is acquired. Herein, the second mapping relationship is a
two-dimensional mapping relationship, an independent variable is the substrate bias
voltage of the sense amplification transistor in the sense amplifier, and a dependent
variable is the actual data writing time of the memory. Then, the temperature of the
transistor is changed, the temperature of the transistor is maintained unchanged after the
temperature of the transistor is changed, the substrate bias voltage of the sense
amplification transistor in the sense amplifier is changed, then the second mapping
relationship between the substrate bias voltage of the sense amplification transistor in the
sense amplifier and the actual data writing time of the memory is acquired, so that the
second mapping relationships between the actual data writing time of the memory and
the substrate bias voltage change of the sense amplification transistor in the sense

amplifier at different temperatures are acquired.

[ 0035] At step 103, a mapping relationship among the temperature, the substrate bias

voltage and the actual data writing time is acquired.

[ 0036] Specifically, the mapping relationship among the temperature of the transistor,
the substrate bias voltage of the sense amplification transistor in the sense amplifier, and
the actual data writing time of the memory is acquired on the basis of the first mapping
relationship and the second mapping relationship. The mapping relationship is a three-

dimensional mapping relationship.

[ 0037] It should be noted that in this embodiment, step 101, step 102, and step 103
provide a specific method for acquiring the mapping relationship among the temperature
of the transistor, the substrate bias voltage of the sense amplification transistor in the
sense amplifier, and the actual data writing time of the memory, the data corresponds

one-to-one to each other to ensure the accuracy of adjustment and control of the actual

9



data writing time of the memory. In other embodiments, the mapping relationship may be
acquired directly by adjusting the relationship among the temperature of the transistor,
the substrate bias voltage of the sense amplification transistor in the sense amplifier, and

the actual data writing time of the memory.
[ 0038] At step 104, a current temperature of the transistor is acquired.

[ 0039] Specifically, in this embodiment, the current temperature of the transistor is
acquired by means of a temperature sensor provided in the memory. The current
temperature of the transistor directly acquired by means of the temperature sensor has a
high accurate and small error. In other embodiments, the current temperature of the
transistor may also be acquired by acquiring an ambient temperature at which the

memory operates.

[ 0040] At step 105, a preset temperature and a temperature difference between the

current temperature and the preset temperature are acquired.

[ 0041] At step 106, the substrate bias voltage is adjusted according to the temperature
difference and the mapping relationship. In this embodiment, the operation of adjusting
the substrate bias voltage according to the temperature difference and the mapping

relationship may include the following operations.

[ 0042] At step 116, a time difference between the actual data writing time

corresponding to the current temperature and the preset writing time is acquired.

[ 0043] A preset temperature of the transistor, a preset substrate bias voltage of the
sense amplification transistor in the sense amplifier, and a preset writing time of the
transistor are set before the memory is powered on to operate. The preset temperature,
the preset substrate bias voltage, and the preset writing time may also satisfy the

foregoing mapping relationship.

[ 0044] According to the temperature difference between the current temperature and
the preset temperature, the time difference between the actual data writing time and the
preset writing time of the memory under the current substrate bias voltage is acquired.
That is, a change in the actual data writing time of the memory due to the temperature

change is acquired.
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[ 0045] At step 126, the substrate bias voltage is adjusted according to the mapping

relationship and the time difference to compensate for the time difference.

[ 0046] Due to the temperature change of the transistor, the actual data writing time of
the memory is changed, but this change is not conducive to the use of the memory.
Therefore, it is necessary to adjust and control the substrate bias voltage of the sense
amplification transistor in the sense amplifier to stabilize the actual data writing time of
the memory. That is, the substrate bias voltage is adjusted to compensate for the time

difference, thereby stabilizing the actual data writing time of the memory.

[ 0047] Compared with the prior art, since temperature affects the actual data writing
time of the memory, the mapping relationship among the temperature of the transistor,
the substrate bias voltage of the sense amplification transistor in the sense amplifier, and
the actual data writing time of the memory is first acquired, the actual data writing time
of the memory is acquired according to the current temperature of the transistor, and the
actual data writing time of the memory at the current temperature of the transistor is
adjusted by adjusting the substrate bias voltage of the sense amplification transistor in the
sense amplifier, so that the adjusted data writing time of the memory is within a preset

time, thus ensuring that the data is completely written into the storage capacitor.

[ 0048] The division of the steps above is only for clarity of description, and the steps
above can be combined into one step during implementation, or some steps may be
divided into multiple steps, and as long as the multiple steps include the same logical
relationship, the multiple steps all fall within the scope of protection of this patent. All
insignificant modifications to the flow or the introduction of insignificant designs without

changing the core design of the flow fall within the scope of protection of the patent.

[ 0049] The second embodiment of this application relates to an adjusting method for a
memory, and the difference from the first embodiment is that in this embodiment,
whether the temperature difference exceeds a preset range is first determined before the
substrate bias voltage is adjusted and controlled according to the temperature difference,
and the actual data writing time is adjusted only when the temperature difference exceeds
the preset range, thus reducing unnecessary adjustment operations and reducing

adjustment cost.
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[ 0050] FIG. 4 is a schematic flowchart of an adjusting method for a memory
according to an embodiment of this application. The adjusting method for a memory of

this embodiment is specifically described below.

[ 0051] Referring to FIG. 4, the adjusting method for a memory includes the following
steps:
[ 0052] At step 201, a first mapping relationship between a temperature and an actual

data writing time is acquired.

[ 0053] At step 202, a second mapping relationship between a substrate bias voltage

and the actual data writing time is acquired.

[ 0054] At step 203, a mapping relationship among the temperature, the substrate bias

voltage, and the actual data writing time is acquired.
[ 0055] At step 204, a current temperature of the transistor is acquired.

[ 0056] At step 205, a preset temperature and a temperature difference between the

current temperature and the preset temperature are acquired.

[ 0057] Step 201 to step 205 are the same as step 101 to step 105 in the first

embodiment, and details are not described in this embodiment again.

[ 0058] At step 206, whether the temperature difference exceeds a preset range is
determined.
[ 0059] In this embodiment, it is also determined whether the temperature difference

between the current temperature of the transistor and the preset temperature exceeds the
preset range before the substrate bias voltage of the sense amplification transistor in the

sense amplifier is adjusted.

[ 0060] If the temperature difference exceeds the preset range, the adjustment of the
substrate bias voltage of the sense amplification transistor in the sense amplifier
according to the temperature difference and the mapping relationship is executed, i.e.,

step 207 is executed.
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[ 0061] At step 207, the substrate bias voltage is adjusted according to the temperature

difference and the mapping relationship.

[ 0062] Specifically, if the current temperature is greater than the preset temperature
and the difference exceeds the preset range, and the transistor is an N-type transistor, the
adjusting mode is to increase the substrate bias voltage. If the current temperature is
lower than the preset temperature and the difference exceeds the preset range, and the
transistor is an N-type transistor, the adjusting mode is to decrease the substrate bias
voltage. If the current temperature is greater than the preset temperature and the
difference exceeds the preset range, and the transistor is a P-type transistor, the adjusting
mode is to decrease the substrate bias voltage. If the current temperature is lower than the
preset temperature and the difference exceeds the preset range, and the transistor is a P-

type transistor, the adjusting mode is to increase the substrate bias voltage.

[ 0063] Furthermore, in this embodiment, the preset range is further divided. The
preset range at least includes a first preset range and a second preset range, and the

second preset range is greater than the first preset range.

[ 0064] If the temperature difference exceeds the first preset range and does not exceed
the second preset range, the substrate bias voltage is increased or decreased, and the
amount of increase or decrease is a first preset value. If the temperature difference
exceeds the second preset range, the substrate bias voltage is increased or decreased, the
amount of increase or decrease is a second preset value, the second preset value is greater
than the first preset value, and the first preset value and the second preset value are fixed
values. By performing segmented adjustment and control on the preset range, the
accuracy of adjusting the actual data writing time of the memory is improved while the

adjustment cost is reduced.

[ 0065] It should be noted that in other embodiments, the preset range is divided into at
least three sub preset ranges. By dividing the preset range into more preset sub-ranges,

the accuracy of adjusting the actual data writing time of the memory is further improved.

[ 0066] Compared with the prior art, since temperature affects the actual data writing
time of the memory, the mapping relationship among the temperature of the transistor,

the substrate bias voltage of the sense amplification transistor in the sense amplifier, and
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the actual data writing time of the memory is first acquired, the actual data writing time
of the memory is acquired according to the current temperature of the transistor, and the
actual data writing time of the memory at the current temperature of the transistor is
adjusted by adjusting the substrate bias voltage of the sense amplification transistor in the
sense amplifier, so that the adjusted data writing time of the memory is within a preset

time, thus ensuring that the data is completely written into the storage capacitor.

[ 0067] The division of the steps above is only for clarity of description, and the steps
above can be combined into one step during implementation, or some steps may be
divided into multiple steps, and as long as the multiple steps include the same logical
relationship, the multiple steps all fall within the scope of protection of this patent. All
insignificant modifications to the flow or the introduction of insignificant designs without

changing the core design of the flow fall within the scope of protection of the patent.

[ 0068] The third embodiment of this application relates to an adjusting system for a
memory.
[ 0069] Referring to FIG. 5, the adjusting system for a memory provided in this

embodiment is described in detail below with reference to the accompanying drawings,
and for the parts that are the same as or correspond to the first embodiment and the

second embodiment, details are not described below.

[ 0070] The adjusting system 300 for a memory includes a first acquiring module 301,

a second acquiring module 302, a processing module 303 and an adjusting module 304.

[ 0071] The first acquiring module 301 is configured to acquire a mapping relationship
among a temperature of a transistor, a substrate bias voltage of a sense amplification
transistor in a sense amplifier, and an actual data writing time of the memory. The

mapping relationship is a three-dimensional mapping relationship.

[ 0072] The second acquiring module 302 is configured to acquire a current

temperature of the transistor.

[ 0073] Specifically, in this embodiment, the current temperature of the transistor is
acquired by means of a temperature sensor provided in the memory. The current

temperature of the transistor directly acquired by means of the temperature sensor has a
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high accurate and small error. In other embodiments, the current temperature of the
transistor may also be acquired by acquiring an ambient temperature at which the

memory operates.

[ 0074] The processing module 303 is configured to acquire an adjusting mode of the
substrate bias voltage on the basis of the current temperature and the mapping

relationship.

[ 0075] In this embodiment, the processing module includes: a comparing unit 313 and

a processing unit 333.

[ 0076] The comparing unit 313 is configured to acquire a preset temperature
corresponding to the preset writing time, and acquire a temperature difference between

the current temperature and the preset temperature.

[ 0077] The processing unit 333 is configured to acquire the adjusting mode of the
substrate bias voltage according to the temperature difference and the mapping

relationship.

[ 0078] Specifically, a preset temperature of the transistor, a preset substrate bias
voltage of the sense amplification transistor in the sense amplifier, and a preset writing
time of the memory are set before the memory is powered on to operate. The preset
temperature, the preset substrate bias voltage, and the preset writing time may also satisfy
the foregoing mapping relationship. The processing unit 333 acquires a time difference
between the actual data writing time and the preset writing time of the memory under the
current substrate bias voltage according to the temperature difference between the current
temperature and the preset temperature. That is, a change in the actual data writing time
of the memory due to temperature change is acquired. Due to the temperature change of
the transistor, the actual data writing time of the memory is changed, but this change is
not conducive to the use of the memory. Therefore, it is necessary to adjust and control
the substrate bias voltage of the sense amplification transistor in the sense amplifier by
the processing unit 333 to stabilize the actual data writing time of the memory. That is,
according to the mapping relationship and the time difference, the substrate bias voltage
is adjusted to compensate for the time difference, thereby stabilizing the actual data

writing time of the memory.
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[ 0079] The adjusting module 304 is configured to adjust the substrate bias voltage on
the basis of the adjusting mode, so that the actual data writing time of the memory

corresponding to the adjusted substrate bias voltage is within the preset writing time.

[ 0080] In an example, the first acquiring module 301 includes: a first acquiring
submodule 311, a second acquiring submodule 321, and a third acquiring submodule

331.

[ 0081] The first acquiring submodule 311 is configured to acquire a first mapping
relationship between the temperature of the transistor and the actual data writing time of
the memory. Specifically, the substrate bias voltage of the sense amplification transistor
in the sense amplifier is maintained unchanged, and the first mapping relationship
between the temperature of the transistor and the actual data writing time of the memory
is acquired, where an independent variable is the temperature of the transistor, an
dependent variable is the actual data writing time of the memory, and the first mapping

relationship is a two-dimensional mapping relationship.

[ 0082] The second acquiring submodule 321 is configured to acquire a second
mapping relationship between the substrate bias voltage of the sense amplification
transistor in the sense amplifier and the actual data writing time. Specifically, the
temperature of the transistor is maintained unchanged, and the second mapping
relationship between the substrate bias voltage of the sense amplification transistor in the
sense amplifier and the actual data writing time of the memory is acquired, where an
independent variable is the substrate bias voltage of the sense amplification transistor in
the sense amplifier, a dependent variable is the actual data writing time of the memory,

and the second mapping relationship is a two-dimensional mapping relationship.

[ 0083] The third acquiring submodule 331 is configured to acquire a mapping
relationship among the temperature of the transistor, the substrate bias voltage of the
sense amplification transistor in the sense amplifier, and the actual data writing time of
the memory on the basis of the first mapping relationship and the second mapping

relationship.

[ 0084] In an example, the processing module 303 further includes: a determining unit

323 configured to determine whether the temperature difference exceeds a preset range.
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When the temperature difference exceeds the preset range, the processing unit 333 is
configured to acquire the adjusting mode of the substrate bias voltage according to the

temperature difference and the mapping relationship.

[ 0085] Specifically, the determining unit 323 at least includes a first determining
subunit 305 and a second determining subunit 306. By performing segmented adjustment
and control on the preset range, the accuracy of adjusting the actual data writing time of

the memory is improved while the adjustment cost is reduced.

[ 0086] The first determining subunit 305 is configured to determine whether the

temperature difference exceeds a first preset range.

[ 0087] The second determining subunit 306 is configured to determine whether the
temperature difference exceeds a second preset range. The second preset range is greater

than the first preset range.

[ 0088] It should be noted that in other embodiments, the determining unit includes at
least three determining subunits. The preset range is divided into at least three sub preset
ranges. By dividing the preset range into more sub preset ranges, the accuracy of

adjusting the actual data writing time of the memory is further improved.

[ 0089] Compared with the prior art, since temperature affects the actual data writing
time of the memory, the first acquiring module acquires the mapping relationship among
the temperature of the transistor, the substrate bias voltage of the sense amplification
transistor in the sense amplifier, and the actual data writing time of the memory; the
second acquiring module acquires the current temperature of the transistor and the actual
data writing time of the memory; the processing module acquires the adjusting mode of
the substrate bias voltage of the sense amplification transistor in the sense amplifier; and
then the adjusting module adjusts the actual data writing time of the memory at the
current temperature of the transistor by adjusting the substrate bias voltage of the sense
amplification transistor in the sense amplifier, so that the adjusted data writing time of
the memory is within the preset time, thus ensuring that the data is completely written

into the storage capacitor.

[ 0090] It is worth mentioning that all the modules involved in this embodiment are
logic modules. In practical applications, a logic unit may be a physical unit, may also be
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a part of a physical unit, and may also be implemented as a combination of multiple
physical units. In addition, in order to highlight the innovative part of this application,
this embodiment does not introduce units that are not closely related to solving the
technical problem proposed by this application, but this does not indicate that no other

units exist in this embodiment.

[ 0091] Since the first embodiment and the second embodiment correspond to this
embodiment, this embodiment may be implemented in conjunction with the first
embodiment and the second embodiment. The related technical details mentioned in the
first embodiment and the second embodiment are still effective in this embodiment, the
technical effects that can be achieved in the first embodiment and the second
embodiment can also be achieved in this embodiment. In order to reduce repetition,
details are not described herein again. Accordingly, the related technical details
mentioned in this embodiment may also be applied to the first embodiment and the

second embodiment.
[ 0092] A fourth embodiment of this application relates to a semiconductor device.

[ 0093] The semiconductor device may include a memory and the adjusting system for
a memory provided in the third embodiment. The adjusting system for a memory adjusts
the substrate bias voltage of the sense amplification transistor in the sense amplifier on
the basis of the temperature of the transistor in the memory, so that the actual data
writing time corresponding to the adjusted substrate bias voltage is within the preset

writing time.

[ 0094] Since the first embodiment and the second embodiment correspond to this
embodiment, this embodiment may be implemented in conjunction with the first
embodiment and the second embodiment. The related technical details mentioned in the
first embodiment and the second embodiment are still effective in this embodiment, the
technical effects that can be achieved in the first embodiment and the second
embodiment can also be achieved in this embodiment. In order to reduce repetition,
details are not described herein again. Accordingly, the related technical details
mentioned in this embodiment may also be applied to the first embodiment and the

second embodiment.

18



[ 0095] A person of ordinary skill in the art can understand that the foregoing
embodiments are specific embodiments for implementing this application. Moreover, in
practical applications, various changes may be made to the embodiments in form and

details without departing from the spirit and scope of this application.

[ 0096] INDUSTRIAL APPLICABILITY

[ 0097] The embodiments of this application provide an adjusting method for a
memory and an adjusting system for a memory. In the adjusting method provided by the
embodiments of this application, a substrate bias voltage is adjusted according to a
mapping relationship among a temperature of a transistor, a transistor substrate bias
voltage of a sense amplifier, and an actual data writing time of a memory. In this way, by
means of the sense amplifier provided in a memory device, the substrate bias voltage
may be adjusted according to the temperature to adjust the actual data writing time of the
memory at a current temperature, so that the adjusted data writing time of the memory is
within a preset time, thus ensuring that the data is completely written into the storage

capacitor.
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CLAIMS

1. A method for adjusting a memory, the memory comprising a transistor, a gate of the
transistor being electrically connected to a word line of the memory, one of a pair of
source/drain ends of the transistor being electrically connected to a bit line of the memory via
a sense amplifier and the other one of the pair of source/drain ends being electrically

connected to a storage capacitor of the memory, and the adjusting method comprising:

acquiring a mapping relationship among a temperature of the transistor, a substrate
bias voltage of a sense amplification transistor in the sense amplifier, and an actual data

writing time of the memory;
acquiring a current temperature of the transistor; and

adjusting the substrate bias voltage on the basis of the current temperature and the
mapping relationship, such that an actual data writing time corresponding to an adjusted

substrate bias is within a preset writing time.

2. The method for adjusting a memory of claim 1, wherein adjusting the substrate bias on the

basis of the current temperature and the mapping relationship comprises:
acquiring a preset temperature corresponding to the preset writing time;

acquiring a temperature difference between the current temperature and the preset

temperature; and

adjusting the substrate bias voltage according to the temperature difference and the

mapping relationship.

3. The method for adjusting a memory of claim 2, further comprising: before adjusting the

substrate bias voltage according to the temperature difference and the mapping relationship:

determining whether the temperature difference exceeds a preset range; and
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if the temperature difference exceeds the preset range, adjusting the substrate bias

voltage according to the temperature difference and the mapping relationship.

4. The method for adjusting a memory of claim 2 or 3, wherein adjusting the substrate bias

voltage according to the temperature difference and the mapping relationship comprises:

acquiring, according to the mapping relationship, a time difference between an actual

data writing time corresponding to the current temperature and the preset writing time; and

adjusting, according to the mapping relationship and the time difference, the substrate

bias voltage, to compensate for the time difference.

5. The method for adjusting a memory of claim 3, wherein the preset range at least comprises
a first preset range and a second preset range, the second preset range is greater than the first

preset range,

if the temperature difference exceeds the first preset range but does not exceed the
second preset range, the substrate bias voltage is increased or decreased, an amount of

increasing or decreasing the substrate bias voltage is a first preset value; and

if the temperature difference exceeds the second preset range, the substrate bias
voltage is increased or decreased, an amount of increasing or decreasing the substrate bias

voltage is a second preset value, the second preset value is greater than the first preset value.

6. The method for adjusting a memory of claim 1, wherein acquiring the mapping relationship
among the temperature of the transistor, the substrate bias voltage of the sense amplification

transistor in the sense amplifier, and the actual data writing time of the memory comprises:

acquiring a first mapping relationship between a temperature of the transistor and an

actual data writing time of the memory;
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acquiring a second mapping relationship between a substrate bias voltage of the sense
amplification transistor in the sense amplifier and an actual data writing time of the memory;

and

acquiring the mapping relationship among the temperature of the transistor, the
substrate bias voltage of the sense amplification transistor in the sense amplifier, and the
actual data writing time of the memory on the basis of the first mapping relationship and the

second mapping relationship.

7. A system for adjusting a memory, applied to the memory, comprising:

a first acquiring module, configured to acquire a mapping relationship among a
temperature of a transistor, a substrate bias voltage of a sense amplification transistor in a

sense amplifier, and an actual data writing time of the memory;

a second acquiring module, configured to acquire a current temperature of the

transistor;

a processing module, configured to acquire an adjusting mode of the substrate bias

voltage on the basis of the current temperature and the mapping relationship; and

an adjusting module, configured to adjust the substrate bias voltage on the basis of the
adjusting mode, such that an actual data writing time corresponding to an adjusted substrate

bias voltage is within a preset writing time.

8. The system for adjusting a memory of claim 7, wherein the second acquiring module

comprises a temperature sensor provided in the memory.

9. The system for adjusting a memory of claim 7, wherein the processing module comprises:

a comparing unit, configured to acquire a preset temperature corresponding to the
preset writing time, and acquire a temperature difference between the current temperature and

the preset temperature; and
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a processing unit, configured to acquire the adjusting mode of the substrate bias

voltage according to the temperature difference and the mapping relationship.

10. The system for adjusting a memory of claim 9, wherein the processing module further
comprises a determining unit configured to determine whether the temperature difference
exceeds a preset range, the processing unit is configured to, when the temperature difference
exceeds the preset range, acquire the adjusting mode of the substrate bias voltage according to

the temperature difference and the mapping relationship.

11. The system for adjusting a memory of claim 10, wherein the determining unit at least

comprises a first determining subunit and a second determining subunit;

the first determining subunit is configured to determine whether the temperature

difference exceeds a first preset range, and

the second determining subunit is configured to determine whether the temperature
difference exceeds a second preset range, wherein the second preset range is greater than the

first preset range.

12. The system for adjusting a memory of claim 7, wherein the first acquiring module

comprises:

a first acquiring submodule configured to acquire a first mapping relationship between

a temperature of the transistor and an actual data writing time of the memory;

a second acquiring submodule configured to acquire a second mapping relationship
between a substrate bias voltage of the sense amplification transistor in the sense amplifier

and an actual data writing time of the memory; and

a third acquiring submodule configured to acquire the mapping relationship among the
temperature of the transistor, the substrate bias voltage of the sense amplification transistor in
the sense amplifier, and the actual data writing time of the memory on the basis of the first

mapping relationship and the second mapping relationship.
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13. A semiconductor device, comprising a memory and the system for adjusting a memory of
any one of claims 7 to 12, wherein the adjusting system for a memory adjusts the substrate
bias voltage of the sense amplification transistor in the sense amplifier in the memory on the
basis of the temperature of the transistor in the memory, so that an actual data writing time of

the memory corresponding to an adjusted substrate bias voltage is within the preset writing

time.
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