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SEMICONDUCTOR MEMORY 

 

CROSS-REFERENCE TO RELATED APPLICATION 

[ 0001] This application claims priority to Chinese patent application No. 

202010958693.0 filed on September 14, 2020 and entitled “Semiconductor Memory”, the 

disclosure of which is hereby incorporated by reference in its entirety. 

 

TECHNICAL FIELD 

[ 0002] This application relates to a semiconductor memory. 

 

BACKGROUND 

[ 0003] The semiconductor memory is a memory to be accessed with a semiconductor 

circuit. The dynamic random access memory (DRAM) is widely applied in various fields 

due to its high storage speed and high integration. 

 

SUMMARY 

[ 0004] According to a plurality of embodiments, this application provides a 

semiconductor memory, which includes storage array, at least one verification module and 

gating circuits. 

[ 0005] Each verification module corresponds to the plurality of storage arrays, the 

verification module is configured to verify whether an error occurs in data information of 

the corresponding storage arrays, and each verification module is connected to a group of 

global data buses. 

[ 0006] The gating circuits are respectively connected to the storage arrays and the 
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global data buses, and the gating circuits are configured to control on and off of a data 

transmission path that connects the global data buses to the storage arrays. 

[ 0007] The details of one or more embodiments of this application are provided in the 

drawings and description below. Other characteristics and advantages of this application 

will become apparent from the description, drawings and claims.  

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0008] To better clarify the technical solution of the embodiments of this application or 

the traditional technology, the drawings required for the illustration of the embodiments or 

the traditional technology will be briefly described blow. It is apparent that the drawings 

described below merely illustrate some embodiments of this application. A person having 

ordinary skill in the art can obtain other drawings without creative labor on the basis of 

those drawings. 

[ 0009] FIG. 1 is a structural schematic diagram of a semiconductor memory with a half 

storage block structure according to an embodiment.  

[ 0010] FIG. 2 is a structural schematic diagram of a semiconductor memory with a half 

storage block structure according to another embodiment. 

[ 0011] FIG. 3 is a structural schematic diagram of a semiconductor memory with a half 

storage block structure according to yet another embodiment. 

[ 0012] FIG. 4 is a structural schematic diagram of a semiconductor memory with a 

complete storage block structure according to an embodiment. 

[ 0013] FIG. 5 is a structural schematic diagram of a semiconductor memory with a 

complete storage block structure according to another embodiment. 

[ 0014] FIG.6 is a structural schematic diagram of a semiconductor memory with a 

complete storage block structure according to yet another embodiment. 

[ 0015] FIG.7 is a structural schematic diagram of a verification module in a 
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semiconductor memory according to an embodiment. 

[ 0016] Deception of component labels: 

storage block: 10; storage array: 100; first array: 110; second array: 120; third array: 130; 

word line: 140; first word line: 141; second word line: 142; bit line: 150; first bit line: 151; 

second bit line: 152; column select line: 160; verification module: 200; coding unit: 210; 

error detection unit: 220; error correction unit: 230; gating circuit: 300; first gating circuit: 

310; second gating circuit: 320; third gating circuit: 330; gating control module: 400; read-

write control module: 500; byte data port: 600; first byte data port: 610; second byte data 

port: 620; global data bus: 700 

 

DETAILED DESCRIPTION 

[ 0017] To obtain higher data read-write reliability, a verification module is required to 

be arranged in a semiconductor memory, so as to verify whether the read data is accurate. 

At present, the verification module needs to occupy a lot of space in the semiconductor 

memory, thereby not further reducing the volume of the memory. 

[ 0018] To facilitate the understanding of the embodiments of this application, the 

embodiments of this application are described more comprehensively with reference to the 

related drawings. The preferred embodiments of the embodiments of this application are 

provided in the drawings. However, the embodiments of this application may be 

implemented in many different manners, and are not limited to the embodiments described 

in this application. On the contrary, these embodiments are provided to make the disclosed 

contents of the embodiments of this application more thorough and comprehensive.  

[ 0019] Unless otherwise defined, all technical and scientific terms used in this 

application have the same meaning with the usual understanding of those skilled in the art 

to which the embodiments of this application belong. The terms used in the description of 

the embodiments of this application are merely for the purpose of describing the specific 

embodiments instead of limiting to the embodiments of this application. The terms “and/or” 

used in this application include random and all combinations of one or more related listed 
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items. 

[ 0020] FIG. 1 is a structural schematic diagram of a semiconductor memory with a half 

storage block structure according to an embodiment. Referring to FIG.1, in this 

embodiment, the semiconductor memory includes storage arrays 100, at least one 

verification module 200 and gating circuits 300. 

[ 0021] The storage arrays 100 are configured to store data, so as to implement a storage 

function of the semiconductor memory. Specifically, a storage array 100 includes a word 

line, a bit line and a storage unit. The storage unit further includes a storage capacitance 

and a transistor. A control end of the transistor is connected to the word line, a first end of 

the transistor is connected to the storage capacitance, and a second end of the transistor is 

connected to the bit line. When the transistor is turned on under the control of the word 

line, the storage capacitance is conducted to the bit line, so as to implement read-write of 

data information, this is, when data information is read, the stored data information is 

transmitted to the bit line through the storage capacitance; and when the data information 

is written, the data information to be written is transmitted to the storage capacitance 

through the bit line. 

[ 0022] Each verification module 200 corresponds to multiple storage arrays 100. The 

verification module 200 is configured to verify whether an error occurs in the data 

information of the corresponding storage arrays 100, that is, each verification module 200 

is configured to verify the data information of the multiple storage arrays 100, so as to 

implement the quantity optimization of the verification module 200. Each verification 

module 200 is connected to a group of global data buses 700, and the verification module 

200 implements sending and reception of the data information through the global data 

buses 700. 

[ 0023] The gating circuits 300 are connected to the storage arrays 100 and the global 

data buses 700 respectively, and the gating circuits 300 are configured to control on and 

off of a data transmission path connecting the global data buses 700 to the storage arrays 

100. Specifically, at the same moment, the gating circuits 300 control the global data buses 

700 to be conducted to at most one of the storage arrays 100. In this embodiment, since the 

global data buses 700 are connected to the verification module 200, the on/off condition of 
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the data transmission path between the global data buses 700 and the storage arrays 100 is 

that of the data transmission path between the verification module 200 and the storage 

arrays 100. Therefore, when the gating circuits 300 are turned on, the data transmission 

path between the global data buses 700 and the storage arrays 100 is conducted, and 

correspondingly, the data transmission path between the verification module 200 and the 

storage arrays 100 is conducted. When the gating circuits 300 are turned off, the data 

transmission path between the global data buses 700 and the storage arrays 100 is 

disconnected, and correspondingly, the data transmission path between the verification 

module 200 and the storage arrays 100 is disconnected. 

[ 0024] In this embodiment, the semiconductor memory includes storage arrays 100, at 

least one verification module 200 and gating circuits 300. Each verification module 200 

corresponds to multiple storage arrays 100. The verification module 200 is configured to 

verify whether an error occurs in the data information of the corresponding storage arrays 

100. Each verification module 200 is connected to a group of global data buses 700. The 

gating circuits 300 are connected to the storage arrays 100 and the global data buses 700 

respectively, and the gating circuits 300 are configured to control on and off of the data 

transmission path connecting the global data buses 700 to the storage arrays 100. This 

embodiment may control the on and off of the data transmission path between the global 

data buses 700 and each storage array 100, so that the storage arrays 100 connected to the 

same verification module 200 read the data information at different time, and the 

verification module 200 only needs to verify the data information of the storage array 100 

that is read in real time. Therefore, in a case of adopting a small number of verification 

modules 200, the semiconductor memory of this embodiment can ensure that the data 

information from each reading is verified effectively, and a semiconductor memory with a 

verification module 200 occupying less space is provided. 

[ 0025] Further, with continued reference to FIG.1, the semiconductor memory further 

includes at least one byte data port 600. The byte data port 600 is connected in one-to-one 

correspondence to the verification module 200. The byte data port 600 is configured to 

receive the data information input from the outside or output the read data information to 

the outside. FIG.1 shows two byte data ports 600 and two storage blocks 10. The two byte 

data ports 600 specifically include a first byte data port 610 and a second byte data port 
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620. Each storage block 10 includes multiple storage arrays 100. The byte data ports 600, 

the verification modules 200 and the storage blocks 10 are connected in one-to-one 

correspondence, that is, the storage arrays 100 in each storage block 10 are connected to 

the same verification module 200 and then connected to the same byte data port 600 

through the verification module 200. It should be noted that the abovementioned byte data 

ports 600 and the verification modules 200 are merely used for illustration, and no limits 

are made thereto in the embodiments of the disclosure.  In other embodiments, the byte 

data ports 600 may be not in one-to-one correspondence to the verification modules 200, 

for example, multiple byte data ports 600 correspond to one verification module 200. Those 

skilled in the art may make their own choice as needed. In addition, the storage block 10 

in the embodiment may be a complete bank, or a half of the bank, or others. No limits are 

made thereto in the embodiments. 

[ 0026] Each byte data port 600 may be configured to transmit 8-bit input data, that is, 

the first byte data port 610 is configured to transmit DQ<0:7>, the first byte data port 610 

is configured to transmit DQ<8:15>, and the semiconductor memory may adopt a half 

storage block structure for storing the data information according to parameter 

performances of an external device. Taking the first byte data port 610 as an example, when 

data information is written, 8-bit data to be written is sent out by the external device, and 

is transmitted to one of two storage arrays 100 connected to the first byte data port 610 

through the first byte data port 610. When data information is read, 8-bit data is read from 

one of two storage arrays 100 connected to the first byte data port 610, and is transmitted 

to the external device through the first byte data port 610. The data transmission manner 

of the second byte data port 620 is the same as that of the first byte data port 610, and 

details are not described herein. It should be noted that, because of a prefetching (or burst) 

function design of an existing memory, in each time the external device communicates 

with each byte data port of the memory, transmission of 8-bit data may be performed for 

multiple times. No limits are made thereto in the embodiments of the disclosure. 

[ 0027] FIG. 2 is a structural schematic diagram of a semiconductor memory with a half 

storage block structure according to another embodiment. It should be noted that the 

verification modules 200 and the storage arrays 100 corresponding to different byte data 

ports 600 in the embodiment have the same connection manner. In order to simplify the 
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drawing, FIG.2 shows and illustrates the verification module 200 and the storage array 100 

that are connected to one byte data port 600, and the connection manner of other byte data 

ports 600 may refer to FIG.2. The same simplification is also carried out in the drawing of 

the embodiment of another half storage block structure, and details are not described in 

other embodiments. 

[ 0028] Referring to FIG.2, in this embodiment, the semiconductor memory includes 

two storage arrays 100 and one verification module 200, the storage arrays 100 are in one-

to-one correspondence to the gating circuits 300, and the storage arrays 100 are connected 

to the verification module 200 through the corresponding gating circuits 300 and the global 

data bus 700. The two storage arrays 100 are a first array 110 and a second array 120 

respectively. The first array 110 is connected to the global data bus 700 through a first 

gating circuit 310, and the second array 120 is connected to the global data bus 700 through 

a second gating circuit 320. The verification module 200 is connected to the byte data port 

600 through multiple data transmission lines. FIG.2 shows three data transmission lines. 

However, it should be understood that the number of the data transmission lines is not 

limited to three, for example, the number may be one, eight, etc. 

[ 0029] Specifically, at the same moment, at most one of the first gating circuit 310 and 

the second gating circuit 320 is turned on. That is, when data transmission is carried out at 

the byte data port 600 corresponding to the verification module 200 in FIG.2, the data 

information is transmitted between the byte data port 600 and the verification module 200 

through a data transmission line, the verification module 200 is turned on, one of the first 

gating circuit 310 and the second gating circuit 320 is turned on, so that read-write of data 

information is performed in the first array 110 or the second array 120. When the 

corresponding byte data port 600 does not perform data transmission, the data transmission 

line is not configured to transmit the data information, the verification module 200 is turned 

off, the first gating circuit 310 and the second gating circuit 320 are turned off, so that the 

first array 110 or the second array 120 is in a standby state and read-write of the data 

information is not performed. 

[ 0030]  In this embodiment, the verification module 200 and one of the two storage 

arrays 100 are selected to be turned on through the gating circuit 300, so as to realize read-
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write of the data information in different storage arrays 100. When read-write of data is 

performed on any one storage array 100, the data is verified through the same verification 

module 200 connected to the storage array 100, so that the number of the verification 

module 200 to be arranged is reduced and the occupied space of the verification module 

200 in the semiconductor memory is reduced through a manner of improving the usage 

rate of the verification module 200, and then the semiconductor memory with higher 

integration and smaller volume is implemented. 

[ 0031] With continued reference to FIG.2, in one embodiment, the semiconductor 

memory further includes a gating control module 400, which is configured to generate 

gating signals. The gating circuit 300 includes a switch transistor. A control end of the 

switch transistor is connected to the gating control module 400, a first end of the switch 

transistor is connected to the global data bus 700, a second end of the switch transistor is 

connected to the storage arrays 100, and the switch transistor is configured to select to 

conduct or disconnect the data transmission path between the first end and the second end 

under the control of a gating signal. In order to facilitate description, the first gating circuit 

310 is defined to include a first switch transistor, and the second gating circuit 310 is 

defined to include a second switch transistor. 

[ 0032] Exemplarily, the first switch transistor and the second switch transistor may have 

the same conduction characteristic. For example, the two switch transistors are turned on 

when the control ends of the two switch transistors receive high-level signals. If the gating 

control module 400 outputs a high-level signal to the first switch transistor and outputs a 

low-level signal to the second switch transistor, the data transmission path between the first 

array 110 and the verification module 200 is conducted, and the data transmission path 

between the second array 120 and the verification module 200 is disconnected, so that 

read-write of data information is performed in the first array 110, and the data information 

read and written in the first array 110 is verified through the verification module 200. This 

example provides a setting method for the switch transistor, so that the control logic of the 

switch transistor is simpler. Moreover, when the storage arrays 100 need to be added in the 

storage block 10 continuously, the corresponding extension may be carried out according 

to the setting method for the existing switch transistor. 
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[ 0033] Exemplarily, the first switch transistor and the second switch transistor may have 

different conduction characteristics. For example, the first switch transistor is turned on 

when the control end of the first switch transistor receives a high-level signal, and the 

second switch transistor is turned on when the control end of the first switch transistor 

receives a low-level signal. If the gating control module 400 outputs the high-level signal 

to the first switch transistor and the second switch transistor at the same time, the data 

transmission path between the first array 110 and the verification module 200 is conducted, 

and the data transmission path between the second array 120 and the verification module 

200 is disconnected, so that read-write of data information is performed in the first array 

110, and read-write of data information through the first array 110 is verified through the 

verification module 200. This example provides another setting method for switch 

transistor, and the setting manner of this example is applicable to a case that each storage 

block 10 includes two storage arrays 100. Compared with the previous example, this 

example may omit the circuit gating signal in one path, so that the wiring between the 

verification module 200 and the storage array 100 is simplified. 

[ 0034] In one embodiment, the switch transistor is a high-voltage switch transistor. 

Specifically, the switch transistor may be a higher-voltage transistor in a chip, which 

usually has a thick gate oxide layer and/or higher threshold voltage, etc. No limits are made 

thereto in the embodiments of the disclosure, and the high-voltage switch transistor herein 

is only the concept relative to other transistors in the chip. 

[ 0035] Multiple storage units are included in the storage array 100, and each storage 

array 100 is connected to multiple word lines 140 (WL in the figure), multiple bit lines 150 

(BL in the figure) and multiple column select lines 160 (CS in the figure). The word lines 

140 are connected to multiple storage units along a row direction, and the bit lines 150 are 

connected to multiple storage units along a column direction; when the word line 140 

corresponding to the storage units are turned on, the storage units may implement read-

write of data, that is, the storage units may obtain the data to be written from the 

corresponding bit line 150 or send the stored data to the corresponding bit line 150. It 

should be noted that the word lines 140, the column select lines 160 and the bit lines 150 

shown in FIG.2 are simple indications and do not represent the respective connection 

relationship, and the relationship among the word lines 140, the column select lines 160 
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and the bit lines 150 may refer to the conventional setting in the memory. 

[ 0036] In one embodiment, the semiconductor memory further include a read-write 

control module 500, which is connected to the verification module 200 and the global data 

bus 700 respectively. The read-write control module 500 is configured to receive a read-

write enable signal (a read enable signal RdEn and a write enable signal WrEn), and select 

a data transmission direction between the verification module 200 and the corresponding 

global data bus 700 under the control of the read-write enable signal. Specifically, the read-

write control module 500 may include multiple read-write control units, the number of the 

read-write control units matches with the bit number of the data information to be read and 

written, for example, each verification module 200 may be connected to eight read-write 

control units correspondingly. 

[ 0037] Further, the read-write control units may be bidirectional drivers. A data flow 

direction from the verification module 200 to the global data bus 700 is a writing direction, 

and a data flow direction from the global data bus 700 to the verification module 200 is a 

reading direction. One write control unit is arranged on an output transmission path in the 

writing direction, a read control unit is arranged on an output transmission path in the 

reading direction, and the write control unit and the read control unit are not turned on at 

the same time. The write control unit receives the write enable signal WrEn and conducts 

the data transmission path in the writing direction under the control of the write enable 

signal WrEn, so that the verification module 200 sends the data information to be written 

to the global data bus 700. The read control unit receives the read enable signal RdEn and 

conducts the data transmission path in the reading direction under the control of the read 

enable signal RdEn, so that the verification module 200 acquires the read data information 

from the global data bus 700. 

[ 0038] FIG. 3 is a structural schematic diagram of a semiconductor memory with a half 

storage block structure according to yet another embodiment. Referring to FIG.3, in this 

embodiment, the semiconductor memory includes three storage arrays 100 and a 

verification module 200. The storage arrays 100 are in one-to-one correspondence to the 

gating circuits 300. The storage arrays 100 are connected to the verification module 200 

through the corresponding gating circuits 300 and the global data bus 700. Herein, the three 
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storage arrays 100 are a first array 110, a second array 120 and a third array 130 

respectively. The three gating circuits 300 are a first gating circuit 310, a second gating 

circuit 320 and a third gating circuit 330 respectively. 

[ 0039] Specifically, at the same moment, at most one of the first gating circuit 310, the 

second gating circuit 320 and the third gating circuit 330 is turned on. That is, when the 

byte data port 600 corresponding to the verification module 200 in FIG.3 performs data 

transmission, the data information is transmitted between the byte data port 600 and the 

verification module 200 through the data transmission lines. The verification module 200 

is turned on, one of the first gating circuit 310, the second gating circuit 320 and the third 

gating circuit 330 is turned on, so that read-write of data information is performed in the 

storage array 100 corresponding to the turn-on gating circuit 300. When the corresponding 

byte data port 600 does not perform data transmission, the data transmission lines are not 

configured to transmit the data information, the verification module 200 is turned off, the 

first gating circuit 310, the second gating circuit 320 and the third gating circuit 330 are all 

turned off, so that the three storage arrays 110 are in a standby state and read-write of the 

data information is not performed therein. 

[ 0040] In this embodiment, three storage arrays 100 are arranged in each storage block 

10 so as to obtain a more optimized storage performance. Moreover, the verification 

module 200 and one of the three storage arrays 100 are selected to be turned on through 

the gating circuits 300, so as to realize read-write of the data information in different 

storage arrays 100. When read-write of data is performed in any one storage array 100, the 

data is verified through the same verification module 200 connected to the storage array 

100, so that the number of the verification module 200 to be arranged is reduced and the 

occupied space of the verification module 200 in the semiconductor memory is reduced 

through a manner of improving the usage rate of the verification module 200, and then the 

semiconductor memory with higher integration and smaller volume is implemented. 

[ 0041] FIG. 4 is a structural schematic diagram of a semiconductor memory with a 

complete storage block structure according to an embodiment. FIG.4 shows two byte data 

ports 600 and one storage block 10. The two byte data ports 600 specifically include first 

byte data ports 610 and second byte data ports 620. Each storage block 10 includes a 
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multiple storage arrays 100, and at least part of the storage arrays 100 are respectively 

connected to the two verification modules 200 through the corresponding gating circuits 

300. That is, in the semiconductor memory with the complete storage block structure, each 

storage block 10 may correspond to two byte data ports 600. For example, if each byte data 

port 600 can transmit 8-bit data, read-write of 16-bit data information may be performed 

synchronously in each storage block 10, thereby implementing better storage performances. 

[ 0042] FIG. 5 is a structural schematic diagram of a semiconductor memory with a 

complete storage block structure according to another embodiment. Referring to FIG.5, in 

this embodiment, the semiconductor memory includes three storage arrays 100 and two 

verification modules 200. The three storage arrays 100 include a first array 110, a second 

array 120 and a third array 130. The second array 120 is connected to two second gating 

circuits 320, and the second gating circuits 320 are connected in one-to-one 

correspondence to the global data buses 700. 

[ 0043] Each verification module 200 is correspondingly connected to one global data 

bus 700. The second array 120 includes a first bit line 151 and a second bit line 152. The 

first bit line 151 is connected to one of the two second gating circuits 320, and the second 

bit line 152 is connected to the other of the two second gating circuits 320. It should be 

noted that the connection between the first bit line 151 and the second gating circuit 320 

may be direct connection i.e., the first bit line 151 is connected to the second gating circuit 

320 through wiring; or may also be indirect connection i.e., other control devices or 

processing devices may be added between the first bit line 151 and the second gating circuit 

320, and the first bit line 151 is connected to the second gating circuit 320 through the 

abovementioned devices, so that a more abundant control function or a signal processing 

function is implemented. Similarly, the connection between the second bit line 152 and the 

second gating circuit 320 may be direct connection, or indirect connection, and details are 

not described herein. 

[ 0044] The second array 120 further includes a column select line 160, a first word line 

141 and a second world line 142. When data is written, the verification modules 200 

transmit the data information to the corresponding global data buses 700 synchronously. 

When the data is read, the two verification modules 200 obtain the data information from 
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the corresponding global data buses 700 synchronously. For example, in the embodiment 

as shown in FIG.5,  if the word line 140 and the column select line 160 of the first array 

110 are enabled, the word line 140 and the column select line 160 of the third array 130 

are enabled, the first word line 141, the second word line 142 and the column select line 

160 of the second array 120 are disabled (as shown in the dotted line), the data transmission 

path between one verification module 200 and the first array 110 is conducted, and the data 

transmission path between the other verification module 200 and the third array 130 is 

conducted. Read-write of 8-bit data information may be performed in each storage array 

100, so that read-write of 16-bit data information may be synchronously performed in each 

storage block 10, thereby implementing better performances. 

[ 0045] FIG.6 is a structural schematic diagram of a semiconductor memory with a 

complete storage block structure according to yet another embodiment. Referring to FIG.6, 

in one embodiment, the first array 110 is connected to two first gating circuits 310, the first 

gating circuits 310 are connected in one-to-one correspondence to the global data buses 

700; the second array 120 is connected to two second gating circuits 320, the second gating 

circuits 320 are connected in one-to-one correspondence to the global data buses 700; and 

the third array 130 is connected to two third gating circuits 330, the third gating circuits 

330 are connected in one-to-one correspondence to the global data buses 700. Herein, the 

first gating circuit 310, the second gating circuit 320 and the third gating circuit 330 that 

are connected to the same global data bus 700 are turned on at different times. 

[ 0046] Specifically, each storage array 100 is provided with a first word line 141, a 

second word line 142, a first bit line 151, a second bit line 152 and a column select line 

160 respectively. The first bit line 151 is connected to one global data bus 700 through one 

gating circuit 300, and the second bit line 152 is connected to another global data bus 700 

through another grating circuit 300. In each process of read-write of the data, each 

verification module 200 may perform data information transmission with one of the three 

storage arrays 100, and the two verification modules 200 may perform data information 

transmission with the same storage array 100 synchronously. For example, in the 

embodiment as shown in FIG.6, if the first word line 141, the second word line 142 and 

the column select line 160 of the first array 110 are enabled, the first word line 141, the 

second word line 142 and the column select line 160 of the second array 120 are disabled 
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(as shown in the dotted line), and the first word line 141, the second word line 142 and the 

column select line 160 of the third array 130 are disabled, the data transmission paths 

between the two verification modules 200 and the first array 110 both are conducted, and 

the transmission of the data information is implemented. It can be seen from the figure that 

the same set of CS signal may be used for different byte data ports. If the word lines 

corresponding to the different byte data ports are turned on, when the CS signal is turned 

on, the data corresponding to each word line is connected to the global data buses 

corresponding to the different byte data ports, so the number of turn-on CS signals is saved 

by sharing the same set of CS signal, and then power consumption generated from turning 

on CS signals is saved. 

[ 0047] FIG.7 is a structural schematic diagram of a verification module 200 in a 

semiconductor memory according to an embodiment. As shown in FIG.7, in one 

embodiment, the verification module 200 includes a coding unit 210 and an error detection 

unit 220. 

[ 0048] The coding unit 210 is connected to the storage array 100, and is configured to 

receive input data information, encode the data information to generate written verification 

information, and send the data information and the written verification information to the 

storage array 100. 

[ 0049] The error detection unit 220 is connected to the storage array 100, and is 

configured to read the data information and the written verification information from the 

storage array 100 synchronously, and verify whether an error occurs in the read data 

information according to the written verification information. 

[ 0050] It should be understood that the coding unit 210 encodes the data information 

according to a preset rule; therefore, the generated written verification information is in 

one-to-one correspondence to the data information. If it is found that the read data 

information does not match with the written verification information when the data is read, 

it shows that the data information changes in a read-write process of the data information, 

thereby resulting in the error of the data information. Therefore, the embodiment may 

accurately find whether an error occurs in the read data information through the coding 

unit 210 and the error detection unit 220, and the accuracy of the read data information is 
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improved. 

[ 0051] With continued reference to FIG.7, the error detection unit 220 is also connected 

to the coding unit 210, the coding unit 210 is also configured to encode the read data 

information so as to generate the read verification information, and send the read 

verification information to the error detection unit 220. The error detection unit 220 is 

configured to obtain the written verification information and the read verification 

information, and compare the written verification information with the read verification 

information to judge whether an error occurs in the read data information. 

[ 0052] In one embodiment, the verification module 200 further includes an error 

correction unit 230. The error correction unit 230 is connected to the error detection unit 

220, and is configured to receive the read data information and the comparison result 

information of the error detection unit 220, and update the data information according to 

the comparison result information. 

[ 0053] Specifically, the comparison result information includes whether the read data 

information is the same as the written data information. When the read data information is 

different from the written data information, the comparison result information further 

includes a specific error data bit. For example, if the written data information is 10000000 

and the read data information is 11000000, the error data bit is the second bit. The error 

correction unit 230 is configured to receive the comparison result information and correct 

the error directly according to the comparison result information. For example, if the read 

data information is 11000000, and the second bit in the comparison result information is 

marked as the error data bit, the written data information must be 10000000; and then the 

error correction unit 230 may update the data information so as to complete the error 

correction. The embodiment may correct the read error data information by arranging the 

error correction unit 230, so as to output the correct read data information. 

[ 0054] The technical features of the above embodiments may be combined arbitrarily. 

For simple description, not all possible combinations of each technical feature in the above 

embodiment are described. However, these technical features shall be regarded as the scope 

in the description as long as the combinations of these technical features have no 

contradictions. 
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[ 0055] The above embodiments only express a plurality of implementation manners of 

the embodiments of this application, the description is more specific and detailed, it should 

not be regarded as the limitation to the scope of the disclosure. It should be noted that those 

skilled in the art can make various modifications and variations to the disclosure without 

departing from the concept of the disclosure. Thus, if these modifications and variations of 

the disclosure fall within the protection scope of the embodiments of this application, the 

protection scope of the embodiments of this application shall be subjected to the claims. 
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CLAIMS 

 

1. A semiconductor memory, comprising: 

a plurality of storage arrays; 

at least one verification module, wherein each verification module of the at least one 

verification module corresponds to storage arrays of the plurality of storage arrays, the each 

verification module is configured to verify whether an error occurs in data information of the 

corresponding storage arrays, and the each verification module is connected to a group of 

global data buses; and 

a plurality of gating circuits, wherein the gating circuits are connected between the 

storage arrays and the global data buses, and the gating circuits are configured to control on 

and off of a data transmission path connecting the global data buses to the storage arrays; 

wherein the semiconductor memory comprises a first array, a second array and a third 

array; the second array is connected to two second gating circuits, and each of the two second 

gating circuits is connected with a corresponding one of the global data buses; 

wherein the first array is connected to at least a first gating circuit, the third array is 

connected to at least a third gating circuit,  

wherein the first gating circuit, the second gating circuit and the third gating circuit, 

which are connected to a same global data bus, are turned on at different time. 

 

2. The semiconductor memory according to claim 1, wherein the second array comprises a 

first bit line and a second bit line, the first bit line is connected to one of the two second 

gating circuits, and the second bit line is connected to the other of the two second gating 

circuits. 
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3. The semiconductor memory according to claim 1, wherein the first array is connected to 

two first gating circuits, and the first gating circuits are connected in one-to-one 

correspondence to the global data buses; 

the third array is connected to two third gating circuits, the third gating circuit is connected in 

one-to-one correspondence to the global data buses. 

 

4. The semiconductor memory according to claim 1, wherein the verification module 

comprises: 

a coding unit, which is connected to the storage array, and is configured to receive 

input data information, encode the data information to generate written verification 

information, and send the data information and the written verification information to the 

storage arrays; and 

an error detection unit, which is connected to the storage arrays, and is configured to 

synchronously read the data information and the written verification information from the 

storage arrays, and verify whether an error occurs in the read data information according to 

the written verification information. 

 

5. The semiconductor memory according to claim 4, wherein the error detection unit is further 

connected to the coding unit, the coding unit is further configured to encode the read data 

information to generate the read verification information, and send the read verification 

information to the error detection unit;  

the error detection unit is configured to obtain the written verification information and the 

read verification information, and compare the written verification information with the read 

verification information to judge whether the error occurs in the read data information. 

 

6. The semiconductor memory according to claim 5, wherein the verification module further 
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includes an error correction unit, the error correction unit is connected to the error detection 

unit, and is configured to receive the read data information and comparison result information 

of the error detection unit, and update the data information according to the comparison result 

information. 

 

7. The semiconductor memory according to claim 1, wherein the semiconductor memory 

further comprises a gating control module, which is configured to generate a plurality of 

gating signals; 

the gating circuits comprise switch transistors, control ends of the switch transistors are 

connected to the gating control module, first ends of the switch transistors are connected to 

the global data buses, second ends of the switch transistors are connected to the storage arrays, 

and the switch transistors are configured to select to turn on or off the data transmission path 

between the first ends and the second ends under the control of the gating signals.  

 

8. The semiconductor memory according to claim 7, wherein the switch transistors are high-

voltage switch transistors. 

 

9. The semiconductor memory according to claim 7, wherein the switch transistors are turned 

on when the control ends of the switch transistors receive high-level signals. 

 

10. The semiconductor memory according to claim 1, wherein the semiconductor memory 

further comprises at least one byte data port, the byte data port is connected in one-to-one 

correspondence to the verification modules, and the byte data port is configured to receive 

data information input from outside or output the read data information to outside. 

 

11. The semiconductor memory according to claim 1, wherein the semiconductor memory 
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further comprises a read-write control module, which is connected to the verification module 

and the global data bus respectively; the read-write control module is configured to receive a 

read-write enable signal, and select a data transmission direction between the verification 

module and the corresponding global data bus under the control of the read-write enable 

signal. 


