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METHOD AND SYSTEM FOR ADJUSTING MEMORY, AND 

SEMICONDUCTOR DEVICE 

 

CROSS-REFERENCE TO RELATED APPLICATION 

[ 0001] The present application is based upon and claims priority to Chinese patent 

application No. 202010880935.9, filed on August 27, 2020, and entitled "Method and 

System for Adjusting Memory, and Semiconductor Device", the disclosure of which is 

hereby incorporated by reference in its entirety. 

 

TECHNICAL FIELD 

[ 0002] The disclosure relates to the field of semiconductors, and more particularly, to a 

method and a system for adjusting a memory, and a semiconductor device. 

 

BACKGROUND 

[ 0003] A memory is one of three indispensable parts of a computer, and the memory is 

one of the key devices that can determine the performance of a system. And the memory 

may work as a temporary warehouse, responsible for the transfer and temporary storage of 

data. 

[ 0004] A key performance indicator of the memory is the time for reading/writing data 

of the memory. Data writing of the memory does not refer to writing the data into a storage 

capacitor immediately, because the charging of a strobe transistor and a capacitor must 

take a period of time. That is, the data writing of the memory requires a certain writing 

cycle. In order to guarantee an accuracy of the data writing, a sufficient time for writing 

the data may be reserved. 

[ 0005] However, an actual time at which data is written into the memory may be 
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affected by a temperature; it may cause that the actual time at which the data is written into 

the memory will be longer than the sufficient time for writing the data that is reserved. 

Therefore, the data may be not completely written into the storage capacitor. 

 

SUMMARY 

[ 0006] Embodiments of the disclosure provide a method and a system for adjusting a 

memory, and a semiconductor device. The actual time at which the data is written into the 

memory may be adjusted to guarantee the actual time at which the data is written into the 

memory to be within a preset time, so as to guarantee that the data can be completely 

written into the storage capacitor. . 

[ 0007] Embodiments of the disclosure provide a method for adjusting a memory. The 

memory includes a transistor, a gate of the transistor is electrically connected with a Word 

Line (WL) of the memory, one of a source and a drain of the transistor is electrically 

connected with a Bit Line (BL) of the memory through a sense amplifier, and another one 

of the source and the drain of the transistor is electrically connected with a storage capacitor 

of the memory. The method includes: acquiring a mapping relationship between a 

temperature of the transistor, an equivalent width-length ratio of a sense amplifier 

transistor in the sense amplifier, and an actual time at which data is written into the memory; 

acquiring a current temperature of the transistor; and adjusting the equivalent width-length 

ratio, based on the current temperature and the mapping relationship, so that the actual time 

at which the data is written into the memory corresponding to the adjusted equivalent 

width-length ratio is within a preset writing time. 

[ 0008] Embodiments of the disclosure further provide a system for adjusting a memory, 

which includes a first acquisition module, a second acquisition module, a processing 

module, and an adjustment module. The first acquisition module is configured to acquire 

a mapping relationship between a temperature of a transistor, an equivalent width-length 

ratio of a sense amplifier transistor in the sense amplifier, and an actual time at which data 

is written into the memory. The second acquisition module is configured to acquire a 

current temperature of the transistor. The processing module is configured to acquire an 
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adjustment mode of the equivalent width-length ratio, based on the current temperature 

and the mapping relationship. The adjustment module is configured to adjust the equivalent 

width-length ratio, based on the adjustment mode, so that the actual time at which the data 

is written into the memory corresponding to the adjusted equivalent width-length ratio is 

within a preset writing time. 

[ 0009] Embodiments of the disclosure further provide a semiconductor device, which 

includes a memory and the system for adjusting the memory mentioned above. The sense 

amplifier transistor in the sense amplifier in the memory includes an array of sense 

amplifier transistors arranged in parallel. The system for adjusting the memory is 

configured to adjust the equivalent width-length ratio of the sense amplifier transistor in 

the sense amplifier, based on the temperature of the transistor in the memory, so that the 

actual time at which the data is written into the memory corresponding to the adjusted 

equivalent width-length ratio is within the preset writing time. 

[ 0010] It can be seen that, since the temperature may affect the actual time at which the 

data is written into the memory, in the embodiments of the disclosure, the mapping 

relationship between the temperature of the transistor, the equivalent width-length ratio of 

the sense amplifier transistor in the sense amplifier, and the actual time at which the data 

is written into the memory may be acquired firstly. The actual time at which the data is 

written into the memory may be acquired according to the current temperature of the 

transistor. And the equivalent width-length ratio of the sense amplifier transistor in the 

sense amplifier may be adjusted, to further adjust the actual time at which the data is written 

into the memory of the transistor at the current temperature. Therefore, the adjusted time 

for writing the data will be within the preset time, as to guarantee that the data will be 

completely written into the storage capacitor. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0011] One or more embodiments are exemplarily described by figures in 

corresponding drawings. Unless otherwise stated, the figures in the corresponding 

drawings do not constitute scale limitation. 
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[ 0012] FIG. 1 is a schematic diagram of a connection structure of a memory transistor 

provided by an embodiment of the disclosure. 

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

provided by an embodiment of the disclosure. 

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

provided by an embodiment of the disclosure. 

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

provided by an embodiment of the disclosure. 

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

provided by an embodiment of the disclosure. 

 

DETAILED DESCRIPTION 

[ 0017] In order to make the objectives, technical solutions and advantages of the 

embodiments of the disclosure clearer, each embodiment of the disclosure will be 

described below in combination with the drawings in detail. However, those of ordinary 

skill in the art may understand that, in each embodiment of the disclosure, many technical 

details will be proposed to make readers to better understand the disclosure. However, the 

technical solutions claimed by the disclosure may further be implemented even without 

these technical details and various variations and modifications made based on each of the 

following embodiments. Division of each of the following embodiments is merely for 

convenient description and should not form any limitation to specific implementations of 

the disclosure. Each embodiment may be combined and refer to each other without 

conflicts. 

[ 0018] Referring to FIG. 1, FIG. 1 is a structural schematic diagram of an individual 

storage unit in a memory according to an embodiment of the disclosure. There may be a 

plurality of storage capacitors in the memory, and the selection of a target storage capacitor 

may be implemented through a Bit Line (BL) structure and a Word Line (WL) structure. 
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The WL structure may be connected with a gate of a transistor, the BL structure may be 

connected with one of a source and a drain of the transistor through a Sense Amplifier 

(SA), and another one of the source and the drain of the transistor may be connected with 

the storage capacitor. In the connection structure formed in this way, the transistor may 

function as a switch. When a gate voltage input into the transistor in the WL structure is 

greater than a threshold voltage of the transistor, the transistor may be turned on, and the 

electrical connection may be formed between the storage capacitor and the BL structure. 

When a voltage of the storage capacitor is less than a voltage of the BL structure, the 

storage capacitor may be discharged, namely a process for reading the data. And when the 

voltage of the storage capacitor is greater than the voltage of the BL structure, the storage 

capacitor may be charged, namely a process for writing the data. From the above content, 

it may be seen that the process for reading/writing the data of the memory can be achieved 

by charging/discharging the storage capacitor in the memory. However, the charging of 

the memory requires a certain period of time to guarantee the execution of the charging 

process. That is, a certain period of time needs to be reserved for the process for writing 

the data into the memory, to guarantee the complete writing of the data. 

[ 0019] Referring to FIG. 2, FIG. 2 is a time sequence diagram for writing the data into 

the memory according to an embodiment of the disclosure. It should be noted that FIG. 2 

is merely a schematic diagram of a writing time sequence of a section of the storage area, 

and does not constitute a limitation to the embodiments of the disclosure. The objective is 

to make those of ordinary skill in the art understand the purpose of the solution. As shown 

in FIG. 2, the command to execute the process for writing the data may be received at a 

moment T0. Since the memory contains many storage capacitors, the target storage 

capacitor needs to be found before the process for writing the data is executed, T1~T9 are 

the addressing time. After finding the target storage capacitor, the writing operation will 

be executed, and T9~T11 are the execution of the process for writing the data. T11~T23 

are free time to guarantee the complete execution of the process for writing the data, 

namely, Write Recovery time (tWR). And after T23 and a pre-charging process, the BL 

structure needs to be pre-charged after the data being written, so that the memory may 

execute a next operation command normally. Here, each of the T9~T23 are the time in 

which the data is written into the memory. 
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[ 0020] Before the memory works, a preset writing time may be set for the memory, and 

used for the process for writing the data into the memory. In the related art, during the 

actual working process of the memory, due to the influence of factors such as a temperature 

of the transistor and an equivalent width-length ratio of a sense amplifier transistor in the 

sense amplifier, an actual time at which the data is written into the memory may be 

affected. When the actual time at which the data is written into the memory is less than or 

equal to the preset writing time, the process for writing the data into the memory may be 

executed normally, and there is free time at this time. And when the actual time at which 

the data is written into the memory is greater than the preset writing time, the process for 

writing the data into the memory may not be executed normally. In response to the preset 

writing time being set too large, the reading-writing efficiency of the memory may be 

lower.  

[ 0021] It should be noted that, in the embodiments of the disclosure, the temperature of 

the transistor may refer to the temperature of the transistor itself. 

[ 0022] The execution subject of the embodiments of the disclosure may be a system for 

adjusting a memory, which will not be limited here. 

[ 0023] FIG. 3 is a schematic flowchart of a method for adjusting a memory according 

to an embodiment of the disclosure. The method for adjusting the memory of the 

embodiment of the disclosure will be described in detail below with reference to FIG. 3. 

[ 0024] It should be noted that, according to the embodiment of the disclosure, the 

equivalent width-length ratio of the sense amplifier transistor in the sense amplifier is 

mainly adjusted to compensate for the influence of the temperature on the actual time at 

which the data is written into the memory. It does not mean that other conditions do not 

affect the actual time at which the data is written into the memory. In the embodiment of 

the disclosure, in addition to the temperature of the transistor and the equivalent width-

length ratio of the sense amplifier transistor in the sense amplifier, other conditions that 

affect the actual time at which the data is written into the memory may be kept unchanged 

by default. 

[ 0025] Referring to FIG. 3, the method for adjusting the memory includes the following 
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steps. 

[ 0026] At step S101, a first mapping relationship between the temperature and the 

actual time at which the data is written into the memory is acquired. 

[ 0027] It can be noted that, since a decrease of the temperature of the transistor may 

cause an increase of a contact resistance R of the transistor, and the decrease of the 

temperature of the transistor may also cause an increase of a threshold voltage Vth of the 

transistor. Correspondingly, an increase of the temperature of the transistor may cause a 

decrease of the contact resistance R of the transistor, and the increase of the temperature 

of the transistor may also cause a decrease of the threshold voltage Vth of the transistor. 

[ 0028] From the aforementioned description of the structure, it may be seen that the BL 

structure may be electrically connected with the storage capacitor when the transistor is 

turned on. The transistor being turned on may mean that the 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, when the difference 

Vgs-Vth between Vgs and Vth is larger, Ids will be larger. Ids refers to a charging current 

of the storage capacitor. When Ids is larger, the actual time at which the data is written into 

the memory will be shorter. That is, when the temperature of the transistor is decreased, 

the threshold voltage Vth will be increased, the source-drain current Ids of the transistor 

will be decreased, and the actual time at which the data is written into the memory will 

become longer. Additionally, when the temperature of the transistor is increased, the 

threshold voltage Vth will be decreased, the source-drain current Ids of the transistor will 

be increased, and the actual time at which the data is written into the memory will become 

shorter. 

[ 0029]  According to the embodiment of the disclosure, in the system for adjusting the 

memory, a method for acquiring the first mapping relationship may include the following 

steps. Firstly, the equivalent width-length ratio of the sense amplifier transistor in the sense 

amplifier may be kept unchanged, and the temperature of the transistor may be changed, 

to acquire the first mapping relationship between the temperature of the transistor and the 

actual time at which the data is written into the memory. The first mapping relationship 

may be a two-dimensional mapping relationship, where an independent variable may be 
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the temperature of the transistor, and a dependent variable may be the actual time at which 

the data is written into the memory. Then, in the system for adjusting the memory, the 

equivalent width-length ratio of the sense amplifier transistor in the sense amplifier may 

be changed, and the equivalent width-length ratio of the sense amplifier transistor in the 

sense amplifier may be kept unchanged after the equivalent width-length ratio being 

changed; and then the temperature of the transistor may be changed, to acquire the first 

mapping relationship between the temperature of the transistor and the actual time at which 

the data is written into the memory. Therefore, the first mapping relationship of the actual 

time at which the data is written into the memory changed with the equivalent width-length 

ratio of the sense amplifier transistor in the sense amplifier at the different temperatures 

may be acquired. 

[ 0030] At step S102, a second mapping relationship between the equivalent width-

length ratio and the actual time at which the data is written into the memory is acquired. 

[ 0031] It should be noted that, when the transistor is in the linear amplification region 

and the gate voltage Vgs of the transistor is kept unchanged, the source-drain current Ids 

of the transistor is positively correlated with a source-drain voltage Vds of the transistor. 

That is, when Vds is larger, the Ids will be larger. From the aforementioned description, it 

may be seen that the increase of the source-drain current Ids of the transistor may cause 

the actual time at which the data is written into the memory to be shorter. Since the 

equivalent width-to-length ratio of the sense amplifier transistor in the sense amplifier 

determines the amplification effect of the sense amplifier, when the amplification effect of 

the sense amplifier is better, the source-drain voltage Vds of the transistor will be larger, 

and the source-drain current Ids of the transistor will also be larger. 

[ 0032] At this time, when the equivalent width-length ratio of the sense amplifier 

transistor is larger, the source-drain voltage Vds of the amplifier transistor input to the 

transistor will be larger, to increase the source-drain current Ids of the transistor which will 

cause the time for writing the data into the storage capacitor being shorter. Additionally, 

when the equivalent width-length ratio of the sense amplifier transistor is smaller, the 

source-drain voltage Vds of the amplifier transistor input to the transistor will be smaller, 

to decrease the source-drain current Ids of the transistor which will cause the time for 



 

 

9 

 

writing the data into the storage capacitor being longer. 

[ 0033]  According to the embodiment of the disclosure, a method for acquiring the 

second mapping relationship may include the following steps. Firstly, the temperature of 

the transistor may be kept unchanged, and the equivalent width-length ratio of the sense 

amplifier transistor in the sense amplifier may be changed, to acquire the second mapping 

relationship between the equivalent width-length ratio of the sense amplifier transistor in 

the sense amplifier and the actual time at which the data is written into the memory. The 

second mapping relationship may be a two-dimensional mapping relationship, where an 

independent variable may be the equivalent width-length ratio of the sense amplifier 

transistor in the sense amplifier, and a dependent variable may be the actual time at which 

the data is written into the memory. Then, in the system for adjusting the memory, the 

temperature of the transistor may be changed, the temperature of the transistor may be kept 

unchanged after the temperature of the transistor being changed, and the equivalent width-

length ratio of the sense amplifier transistor in the sense amplifier may be changed, to 

acquire the second mapping relationship between the equivalent width-length ratio of the 

sense amplifier transistor in the sense amplifier and the actual time at which the data is 

written into the memory. Therefore, the second mapping relationship of the actual time at 

which the data is written into the memory changed with the equivalent width-length ratio 

of the sense amplifier transistor in the sense amplifier at the different temperatures may be 

acquired. 

[ 0034] At step S103, a mapping relationship between the temperature, the equivalent 

width-length ratio and the actual time at which the data is written into the memory is 

acquired. 

[ 0035] According to the embodiment of the disclosure, in the system for adjusting the 

memory, based on the first mapping relationship and the second mapping relationship, the 

mapping relationship between the temperature of the transistor, the equivalent width-

length ratio of the sense amplifier transistor in the sense amplifier and the actual time at 

which the data is written into the memory may be acquired. The mapping relationship is a 

three-dimensional mapping relationship. 

[ 0036] It should be noted that the steps of S101, S102, and S103 in the embodiment 
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may provide a specific method for acquiring the mapping relationship between the 

temperature of the transistor, the equivalent width-length ratio of the sense amplifier 

transistor in the sense amplifier and the actual time at which the data is written into the 

memory. The data of the temperature of the transistor, the equivalent width-length ratio of 

the sense amplifier transistor in the sense amplifier, and the actual time at which the data 

is written into the memory may correspond to each other, as to guarantee the accuracy of 

the adjustment of the time for writing the actual data into the memory. In other 

embodiments, the relationship between the three may be directly adjusted to acquire the 

aforementioned mapping relationship. 

[ 0037] At step S104, the current temperature of the transistor is acquired. 

[ 0038] According to the embodiment of the disclosure, in the system for adjusting the 

memory, the current temperature of the transistor may be acquired by a temperature sensor 

arranged in the memory. In the system for adjusting the memory, the current temperature 

of the transistor may be directly acquired by the temperature sensor, and the acquired 

temperature will be accurate and the error will be small. In the system for adjusting the 

memory, the current temperature of the transistor may also be acquired by acquiring the 

ambient temperature at which the memory works. 

[ 0039] At step S105, a preset temperature is acquired, and then a temperature difference 

between the current temperature and the preset temperature is acquired. 

[ 0040] At step S106, the equivalent width-length ratio is adjusted, according to the 

temperature difference and the mapping relationship.  

[ 0041] In some embodiments of the disclosure, in the system for adjusting the memory, 

the method for adjusting the equivalent width-length ratio according to the temperature 

difference and the mapping relationship may include the following steps, to implement a 

step of S116. 

[ 0042] At step S116, a time difference between the actual time at which the data is 

written into the memory corresponding to the current temperature and the preset writing 

time is acquired. 
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[ 0043] It should be noted that, before the memory is powered on, a preset temperature 

of the transistor, a preset equivalent width-length ratio of the sense amplifier transistor in 

the sense amplifier, and the preset writing time of the transistor may be set. The preset 

temperature, the preset equivalent width-length ratio and the preset writing time may also 

meet the aforementioned mapping relationship. 

[ 0044] According to the embodiment of the disclosure, in the system for adjusting the 

memory, according to the temperature difference between the current temperature and the 

preset temperature, a time difference between the actual time at which the data is written 

into the memory and the preset writing time under the current equivalent width-length ratio 

may be acquired. That is, the change of the actual time at which the data is written into the 

memory caused by the temperature change may be acquired. 

[ 0045] At step S126, the equivalent width-length ratio is adjusted, according to the 

mapping relationship and the time difference, to offset the time difference. 

[ 0046] It should be noted that, due to the temperature change of the transistor, the actual 

time at which the data is written into the memory may be changed, but this change is not 

beneficial to the use of the memory. Therefore, it is necessary to adjust the equivalent 

width-length ratio of the sense amplifier transistor in the sense amplifier, to stabilize the 

actual time at which the data is written into the memory. That is, the time difference may 

be offset by adjusting the equivalent width-length, thereby the actual time at which the data 

is written into the memory can be stabilized. 

[ 0047] According to the embodiment of the disclosure, the sense amplifier transistor 

may include an array of sense amplifier transistors arranged in parallel; and the method for 

adjusting the equivalent width-length ratio may include: adjusting the equivalent width-

length ratio of the sense amplifier transistor in the sense amplifier by adjusting a number 

of the sense amplifier transistors in the array connected to the sense amplifier. Here, the 

more sense amplifiers connected in parallel, will cause an increase of the equivalent width-

to-length ratio of the sense amplifier transistors. Additionally, the less sense amplifiers 

connected in parallel, will cause a decrease of the equivalent width-to-length ratio of the 

sense amplifier transistors. 
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[ 0048] It should be noted that, since the temperature may affect the actual time at which 

the data is written into the memory, the mapping relationship between the temperature of 

the transistor, the equivalent width-length ratio of the sense amplifier transistor in the sense 

amplifier and the actual time at which the data is written into the memory may be acquired 

firstly. The actual time at which the data is written into the memory may be acquired 

according to the current temperature of the transistor. Then, the actual time at which the 

data is written into the memory of the transistor at the current temperature may be adjusted 

by adjusting the equivalent width-length ratio of the sense amplifier transistor in the sense 

amplifier. Therefore, the adjusted time for writing the data will be within the preset time, 

as to guarantee that the data will be completely written into the storage capacitor. 

[ 0049] It should be noted that, the division of the various steps above is merely for 

clarity of description. During the implementation, it may be combined into one step, or 

some steps may be split into a plurality of steps, as long as the steps include a same logical 

relationship, all fall within a scope of protection of the present application. In the process, 

insignificant modifications may be added or insignificant designs may be introduced, but 

core designs without changing the process thereof are all within the scope of protection of 

the present application. 

[ 0050] Some embodiments of the disclosure may relate to a method for adjusting the 

memory. The difference from the aforementioned embodiments is that in the embodiments, 

before adjusting the equivalent width-length ratio according to the temperature difference, 

it may be determined whether the temperature difference exceeds a preset range. The actual 

time at which the data is written into the memory may be adjusted only when the 

temperature difference exceeds the preset range. Therefore, unnecessary adjustment 

operations can be reduced, and the adjustment cost can be saved. 

[ 0051] FIG. 4 is a schematic flowchart of the method for adjusting the memory provided 

by some embodiments of the disclosure. The method for adjusting the memory of the 

embodiments of the disclosure will be described in detail below with reference to FIG. 4. 

[ 0052] Referring to FIG. 4, the method for adjusting the memory may include the 

following steps. 
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[ 0053] At step S201, a first mapping relationship between the temperature and the 

actual time at which the data is written into the memory is acquired. 

[ 0054] At step S202, a second mapping relationship between the equivalent width-

length ratio and the actual time at which the data is written into the memory is acquired. 

[ 0055] At step S203, a mapping relationship between the temperature, the equivalent 

width-length ratio, and the actual time at which the data is written into the memory is 

acquired. 

[ 0056] At step S204, the current temperature of the transistor is acquired. 

[ 0057] At step S205, a preset temperature is acquired, and then a temperature difference 

between the current temperature and the preset temperature is acquired. 

[ 0058] Here, the steps of S201 to S205 may be the same as the steps of S101 to S105 in 

the first embodiment, and it will not be repeatedly described herein. 

[ 0059] At step S206, it is determined whether the temperature difference exceeds a 

preset range. 

[ 0060] According to the embodiments of the disclosure, in the system for adjusting the 

memory, it may be further determined whether the temperature difference between the 

current temperature of the transistor and the preset temperature exceeds the preset range 

before adjusting the equivalent width-length ratio of the sense amplifier transistor in the 

sense amplifier. In response to the temperature difference exceeding the preset range, in 

the system for adjusting the memory, the equivalent width-length ratio of the sense 

amplifier transistor in the sense amplifier may be adjusted according to the temperature 

difference and the mapping relationship. That is, a step of S207 will be performed. 

[ 0061] At step S207, the equivalent width-length ratio is adjusted, according to the 

temperature difference and the mapping relationship. 

[ 0062] According to the embodiments of the disclosure, in response that the current 

temperature is greater than the preset temperature and exceeds the preset range, and the 

transistor is an N-type transistor, the equivalent width-length ratio may be adjusted to be 
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increased in the method. And in response that the current temperature is less than the preset 

temperature and exceeds the preset range, and the transistor is the N-type transistor, the 

equivalent width-length ratio may be adjusted to be decreased in the method. In response 

that the current temperature is greater than the preset temperature and exceeds the preset 

range, and the transistor is a P-type transistor, the equivalent width-length ratio may be 

adjusted to be decreased in the method.  And in response that the current temperature is 

less than the preset temperature and exceeds the preset range, and the transistor is the P-

type transistor, the equivalent width-length ratio may be adjusted to be increased in the 

method. 

[ 0063] Further, the embodiments may further divide the preset range, where the preset 

range may include a first preset range and a second preset range, and the second preset 

range may be larger than the first preset range. 

[ 0064] In the system for adjusting the memory, in response to the temperature 

difference exceeding the first preset range and not exceeding the second preset range, the 

equivalent width-length ratio may be increased or decreased by a first preset value. And in 

the system for adjusting the memory, in response to the temperature difference exceeding 

the second preset range, the equivalent width-length ratio may be increased or decreased 

by a second preset value. The second preset value may be greater than the first preset value, 

and the first preset value and the second preset value may be fixed values. 

[ 0065] It can be understood that, by performing segmental adjustment on the preset 

division, on the basis of saving the adjustment cost, the accuracy of adjusting the actual 

time at which the data is written into the memory can be improved. 

[ 0066] It should be noted that, in some embodiments of the disclosure, the preset range 

may be divided into at least three sub-preset ranges. By dividing into more sub-preset 

ranges, the accuracy of adjusting the actual time at which the data is written into the 

memory can be further improved. 

[ 0067] It can be understood that, since the temperature may affect the actual time at 

which the data is written into the memory, the mapping relationship between the 

temperature of the transistor, the equivalent width-length ratio of the sense amplifier 
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transistor in the sense amplifier and the actual time at which the data is written into the 

memory may be acquired firstly. The actual time at which the data is written into the 

memory may be acquired according to the current temperature of the transistor. Then, the 

actual time at which the data is written into the memory of the transistor at the current 

temperature may be adjusted by adjusting the equivalent width-length ratio of the sense 

amplifier transistor in the sense amplifier. Therefore, the adjusted time for writing the data 

will be within the preset time, as to guarantee that the data will be completely written into 

the storage capacitor. 

[ 0068] It should be noted that, the division of the various steps above is merely for 

clarity of description. During the implementation, it may be combined into one step, or 

some steps may be split into a plurality of steps, as long as the steps include a same logical 

relationship, all fall within a scope of protection of the present application. In the process, 

insignificant modifications may be added or insignificant designs may be introduced, but 

core designs without changing the process thereof are all within the scope of protection of 

the present application. 

[ 0069] According to an embodiment of the disclosure, it is provided a system 300 for 

adjusting a memory. Referring to FIG. 5, the system for adjusting the memory provided in 

the embodiment will be described in detail below in combination with FIG. 5. The parts 

that are the same as or corresponding to the aforementioned embodiments will not be 

repeatedly described in detail below. 

[ 0070] The system 300 for adjusting the memory includes a first acquisition module 

301, a second acquisition module 302, a processing module 303, and an adjustment module 

304. 

[ 0071] The first acquisition module 301 is configured to acquire a mapping relationship 

between a temperature of the transistor, an equivalent width-length ratio of a sense 

amplifier transistor in a sense amplifier and an actual time at which data is written into the 

memory. Here, the mapping relationship may be a three-dimensional mapping relationship. 

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

temperature of the transistor. 
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[ 0073] According to an embodiment of the disclosure, in the system for adjusting the 

memory, the current temperature of the transistor may be acquired by a temperature sensor 

arranged in the memory. In the system for adjusting the memory, the current temperature 

of the transistor may be directly acquired by the temperature sensor, and the acquired 

temperature will be accurate and the error will be small. In some embodiments of the 

disclosure, the current temperature of the transistor may also be acquired by acquiring the 

ambient temperature at which the memory works. 

[ 0074] The processing module 303 is configured to acquire an adjustment mode of the 

equivalent width-length ratio, based on the current temperature and the mapping 

relationship. 

[ 0075] According to an embodiment of the disclosure, the processing module may 

include a comparison unit 313 and a processing unit 333. 

[ 0076] The comparison unit 313 may be 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 may be configured to acquire the adjustment mode of 

the equivalent width-length ratio, according to the temperature difference and the mapping 

relationship. 

[ 0078] According to an embodiment of the disclosure, before the memory is powered 

on, the preset temperature of the transistor, the preset equivalent width-length ratio of the 

sense amplifier transistor in the sense amplifier and the preset writing time of the transistor 

may be set. Here, the preset temperature, the preset equivalent width-length ratio and the 

preset writing time may also meet the aforementioned mapping relationship. The 

processing unit 333 may acquire a time difference between the actual time at which the 

data is written into the memory and the preset writing time under the current equivalent 

width-length ratio of the sense amplifier transistor in the sense amplifier, according to the 

temperature difference between the current temperature and the preset temperature. That 

is, the change of the actual time at which the data is written into the memory caused by the 

temperature change may be acquired. Due to the temperature change of the transistor, the 
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actual time at which the data is written into the memory may be changed, but this change 

is not beneficial to the use of the memory. Therefore, the equivalent width-length ratio of 

the sense amplifier transistor in the sense amplifier needs to be adjusted by the processing 

unit 333 to stabilize the actual time at which the data is written into the memory. That is, 

the equivalent width-length ratio may be adjusted to offset the time difference, according 

to the mapping relationship and the time difference. Therefore, the actual time at which the 

data is written into the memory can be stabilized. 

[ 0079] The adjustment module 304 is configured to adjust the equivalent width-length 

ratio, based on the adjustment mode, so that the actual time at which the data is written 

into the memory corresponding to the adjusted equivalent width-length ratio may be within 

a preset writing time. 

[ 0080] In an example, the first acquisition module 301 may include a first acquisition 

submodule 311, a second acquisition submodule 321, and a third acquisition submodule 

331. 

[ 0081] According to an embodiment of the disclosure, the first acquisition submodule 

311 may keep the equivalent width-length ratio of the sense amplifier transistor in the sense 

amplifier unchanged, to acquire the first mapping relationship between the temperature of 

the transistor and the actual time at which the data is written into the memory. Here, an 

independent variable may be the temperature of the transistor, and a dependent variable 

may be the actual time at which the data is written into the memory. The first mapping 

relationship may be a two-dimensional mapping relationship. 

[ 0082] The second acquisition submodule 321 may be configured to acquire a second 

mapping relationship between the equivalent width-length ratio of the sense amplifier 

transistor in the sense amplifier and the actual time at which the data is written into the 

memory.  

[ 0083] According to an embodiment of the disclosure, the second acquisition 

submodule 321 may keep the temperature of the transistor unchanged, to acquire the 

second mapping relationship between the equivalent width-length ratio of the sense 

amplifier transistor in the sense amplifier and the actual time at which the data is written 
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into the memory. Here, an independent variable may be the equivalent width-length ratio 

of the sense amplifier transistor in the sense amplifier, and a dependent variable may be 

the actual time at which the data is written into the memory. The second mapping 

relationship may be a two-dimensional mapping relationship. 

[ 0084] The third acquisition submodule 331 may be configured to acquire the mapping 

relationship between the temperature of the transistor, the equivalent width-length ratio of 

the sense amplifier transistor in the sense amplifier and the actual time at which the data is 

written into the memory, based on the first mapping relationship and the second mapping 

relationship. 

[ 0085] According to some embodiments of the disclosure, the processing module 303 

may further include a determination unit 323. The determination unit 323 may be 

configured to determine whether the temperature difference exceeds a preset range. And 

in response to the temperature difference exceeds the preset range, the processing unit 333 

may be configured to acquire the adjustment mode of the equivalent width-length ratio, 

according to the temperature difference and the mapping relationship. 

[ 0086] According to an embodiments of the disclosure,, the determination unit 323 may 

include a first determination subunit 305 and a second determination subunit 306. By 

performing segmental adjustment on the preset division by the determination unit 323, on 

the basis of saving the adjustment cost, the accuracy of adjusting the actual time at which 

the data is written into the memory can be improved. 

[ 0087] The first determination subunit 305 may be configured to determine whether the 

temperature difference exceeds a first preset range. 

[ 0088] The second determination subunit 306 may be configured to determine whether 

the temperature difference exceeds a second preset range, and the second preset range may 

be greater than the first preset range. 

[ 0089] It should be noted that in other embodiments, the determination unit may include 

at least three determination subunits. By dividing the preset range into at least three preset 

sub-ranges and by dividing into more preset sub-ranges, the accuracy of adjusting the 

actual time at which the data is written into the memory can be further improved. 
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[ 0090] It can be understood that, since the temperature may affect the actual time at 

which the data is written into the memory, the mapping relationship between the 

temperature of the transistor, the equivalent width-length ratio of the sense amplifier 

transistor in the sense amplifier and the actual time at which the data is written into the 

memory may be acquired by the first acquisition module. The actual time at which the data 

is written into the memory may be acquired according to the current temperature of the 

transistor by the second acquisition module. The adjustment mode of the equivalent width-

length ratio of the sense amplifier transistor in the sense amplifier may be acquired by the 

processing module. And the equivalent width-length ratio of the sense amplifier transistor 

in the sense amplifier may be adjusted by the adjustment module, to adjust the actual time 

at which the data is written into the memory of the transistor at the current temperature. 

Therefore, the adjusted time for writing the data will be within the preset time, as to 

guarantee that the data will be completely written into the storage capacitor. 

[ 0091] It is worth mentioning that the modules involved in this embodiment are all 

logical modules. In practical applications, a logical unit may be a physical unit, or a part 

of a physical unit, or may be implemented by a combination of a plurality of physical units. 

In addition, in order to highlight the innovative part of the present application, this 

embodiment does not introduce units that are not closely related to solving the technical 

problem proposed by the present application, but this does not indicate that there are no 

other units in this embodiment. 

[ 0092] It should be noted that, since the first embodiment and the second embodiment 

correspond to this embodiment mutually, this embodiment may be implemented in 

cooperation with the first embodiment and the second embodiment mutually. The related 

technical details mentioned in the first embodiment and the second embodiment are still 

valid in this embodiment. And the technical effects that may be achieved in the first 

embodiment and the second embodiment may also be achieved in this embodiment. In 

order to reduce repetition, it will not be repeatedly described here. Correspondingly, the 

related technical details mentioned in this embodiment may also be applied to the first 

embodiment and the second embodiment. 

[ 0093] According to an embodiment of the disclosure, it is provided a semiconductor 
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device. 

[ 0094] The semiconductor device includes a memory and the system for adjusting the 

memory provided in the aforementioned embodiments. In the system for adjusting the 

memory, the sense amplifier transistor in the sense amplifier in the memory comprises an 

array of sense amplifier transistors arranged in parallel. The system for adjusting the 

memory is configured to adjust the equivalent width-length ratio of the sense amplifier 

transistor in the sense amplifier, based on the temperature of the transistor in the memory, 

so that the actual time at which the data is written into the memory corresponding to the 

adjusted equivalent width-length ratio is within the preset writing time. And the step of 

adjusting the equivalent width-length ratio includes: adjusting the equivalent width-length 

ratio by adjusting a number of the sense amplifier transistors in the array. 

[ 0095] Since the aforementioned embodiments correspond to this embodiment 

mutually, this embodiment may be implemented in cooperation with the aforementioned 

embodiments mutually. The related technical details mentioned in the aforementioned 

embodiments are still valid in this embodiment. And the technical effects that may be 

achieved in the aforementioned embodiments may also be achieved in this embodiment. 

In order to reduce repetition, it will not be repeatedly described here. Correspondingly, the 

related technical details mentioned in this embodiment may also be applied to the 

aforementioned embodiments. 

[ 0096] Those of ordinary skill in the art may understand that the aforementioned 

embodiments are specific embodiments for implementing the present application. And in 

practical applications, various variations may be made in forms and details without 

departing from the spirit and scope of the present application. 

 

INDUSTRIAL APPLICABILITY 

[ 0097] In the embodiments of the disclosure, there is provided a method, a system for 

adjusting the memory, and a semiconductor device. The method for adjusting the memory 

includes the following operations: acquiring the mapping relationship between the 

temperature of the transistor, the equivalent width-length ratio of the sense amplifier 
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transistor in the sense amplifier and the actual time at which the data is written into the 

memory; acquiring the current temperature of the transistor; and adjusting the equivalent 

width-length ratio, based on the current temperature and the mapping relationship, so that 

the actual time at which the data is written into the memory corresponding to the adjusted 

equivalent width-length ratio is within the preset writing time. Since the temperature may 

affect the actual time at which the data is written into the memory, in the disclosure, the 

mapping relationship between the temperature of the transistor, the equivalent width-

length ratio and the actual time at which the data is written into the memory may be 

acquired firstly. And then, the actual time at which the data is written into the memory may 

be acquired according to the current temperature of the transistor, and the actual time at 

which the data is written into the memory of the transistor at the current temperature may 

be adjusted by adjusting the equivalent width-length ratio of the sense amplifier transistor 

in the sense amplifier. Therefore, the adjusted time for writing the data will be within the 

preset time, as to guarantee that the data may be completely written into the storage 

capacitor. 
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CLAIMS 

 

1. A method for adjusting a memory, wherein the memory comprises a transistor, a gate of the 

transistor is electrically connected with a Word Line (WL) of the memory, one of a source and 

a drain of the transistor is electrically connected with a Bit Line (BL) of the memory through a 

sense amplifier, and another one of the source and the drain of the transistor is electrically 

connected with a storage capacitor of the memory, the method comprising: 

acquiring a mapping relationship between a temperature of the transistor, an equivalent 

width-length ratio of a sense amplifier transistor in the sense amplifier, and an actual time at 

which data is written into the memory; 

acquiring a current temperature of the transistor; and 

adjusting the equivalent width-length ratio, based on the current temperature and the 

mapping relationship, so that the actual time at which the data is written into the memory 

corresponding to the adjusted equivalent width-length ratio is within a preset writing time. 

 

2. The method for adjusting the memory of claim 1, wherein adjusting the equivalent width-

length ratio, based on 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 equivalent width-length ratio, according to the temperature difference and 

the mapping relationship. 

 

3. The method for adjusting the memory of claim 2, wherein before adjusting the equivalent 

width-length ratio, according to the temperature difference and the mapping relationship, the 

method further comprises: 

determining whether the temperature difference exceeds a preset range; and 

in response to the temperature difference exceeding the preset range, adjusting the 

equivalent width-length ratio according to the temperature difference and the mapping 

relationship. 

 

4. The method for adjusting the memory of claim 2 or 3, wherein adjusting the equivalent width-

length ratio according to the temperature difference and the mapping relationship comprises: 
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acquiring, according to the mapping relationship, a time difference between the actual 

time at which the data is written into the memory corresponding to the current temperature and 

the preset writing time; and 

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

width-length ratio to offset the time difference. 

 

5. The method for adjusting the memory of claim 3, wherein the preset range comprises a first 

preset range and a second preset range, and the second preset range is greater than the first 

preset range; 

in response to the temperature difference exceeding the first preset range and not 

exceeding the second preset range, increasing or decreasing the equivalent width-length ratio, 

by a first preset value; and 

in response to the temperature difference exceeding the second preset range, increasing 

or decreasing the equivalent width-length ratio by a second preset value, wherein the second 

preset value is greater than the first preset value. 

 

6. The method for adjusting the memory of claim 1, wherein acquiring the mapping relationship 

between the temperature of the transistor, the equivalent width-length ratio of the sense 

amplifier transistor in the sense amplifier, and the actual time at which the data is written into 

the memory comprises: 

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

actual time at which the data is written into the memory; 

acquiring a second mapping relationship between the equivalent width-length ratio of 

the sense amplifier transistor in the sense amplifier and the actual time at which the data is 

written into the memory; and 

acquiring, based on the first mapping relationship and the second mapping relationship, 

the mapping relationship between the temperature of the transistor, the equivalent width-length 

ratio of the sense amplifier transistor in the sense amplifier, and the actual time at which the 

data is written into the memory. 

 

7. The method for adjusting the memory of claim 1, wherein the sense amplifier transistor 

comprises an array of sense amplifier transistors arranged in parallel, and 

adjusting the equivalent width-length ratio comprising: adjusting the equivalent width-
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length ratio of the sense amplifier transistor in the sense amplifier by adjusting a number of the 

sense amplifier transistors in the array connected to the sense amplifier. 

 

8. A system for adjusting a memory, wherein the system is applied to the memory, the system 

comprising: 

a first acquisition module, configured to acquire a mapping relationship between a 

temperature of a transistor, an equivalent width-length ratio of a sense amplifier transistor in a 

sense amplifier, and an actual time at which data is written into the memory; 

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

transistor;  

a processing module, configured to acquire an adjustment mode of the equivalent width-

length ratio, based on the current temperature and the mapping relationship; and 

an adjustment module, configured to adjust the equivalent width-length ratio, based on 

the adjustment mode, so that the actual time at which the data is written into the memory 

corresponding to the adjusted equivalent width-length ratio is within a preset writing time. 

 

9. The system for adjusting the memory of claim 7, wherein the second acquisition module 

comprises a temperature sensor arranged in the memory. 

 

10. The system for adjusting the memory of claim 8, wherein the processing module comprises: 

a comparison 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 

a processing unit, configured to acquire an adjustment mode of the equivalent width-

length ratio, according to the temperature difference and the mapping relationship. 

 

11. The system for adjusting the memory of claim 10, wherein the processing module further 

comprises: a determination unit, configured to determine whether the temperature difference 

exceeds a preset range; and  

in response to the temperature difference exceeding the preset range, the processing unit 

is configured to acquire the adjustment mode of the equivalent width-length ratio, according to 

the temperature difference and the mapping relationship. 

 

12. The system for adjusting the memory of claim 11, wherein the determination unit comprises 
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a first determination subunit and a second determination subunit; 

wherein the first determination subunit is configured to determine whether the 

temperature difference exceeds a first preset range; 

the second determination subunit is configured to determine whether the temperature 

difference exceeds a second preset range; and 

wherein the second preset range is greater than the first preset range. 

 

13. The system for adjusting of the memory of claim 8, wherein the first acquisition module 

comprises: 

a first acquisition submodule, configured to acquire a first mapping relationship 

between the temperature of the transistor and the actual time at which the data is written into 

the memory; 

a second acquisition submodule, configured to acquire a second mapping relationship 

between the equivalent width-length ratio of the sense amplifier transistor in the sense amplifier 

and the actual time at which the data is written into the memory; and 

a third acquisition sub-module, configured to, based on the first mapping relationship 

and the second mapping relationship, acquire the mapping relationship between the temperature 

of the transistor, the equivalent width-length ratio of the sense amplifier transistor in the sense 

amplifier, and the actual time at which the data is written into the memory. 

 

14. A semiconductor device, comprising a memory, and the system for adjusting the memory 

of any one of claims 8 to 13, wherein 

the sense amplifier transistor in the sense amplifier in the memory comprises an array 

of sense amplifier transistors arranged in parallel; and 

the system for adjusting the memory is configured to adjust the equivalent width-length 

ratio of the sense amplifier transistor in the sense amplifier, based on the temperature of the 

transistor in the memory, so that the actual time at which the data is written into the memory 

corresponding to the adjusted equivalent width-length ratio is within the preset writing time; 

and  

adjusting the equivalent width-length ratio comprises: adjusting the equivalent width-

length ratio by adjusting a number of the sense amplifier transistors in the array. 

 

  


