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DESCRIPTION 

TITLE 

MEMORY SYSTEM 

FIELD 

Embodiments described herein relate generally to a 

memory system. 

BACKGROUND 

NAND flash memories are known as semiconductor memory 

10 devices. 

15 

CITATION LIST 

PATENT LITERATURE 

Patent Literature 1: US Patent No. 8913448 

SUMMARY 

TECHNICAL PROBLEM 

A problem to be solved is to provide a memory system 

with improved reliability. 

SOLUTION TO PROBLEM 

According to one embodiment, a memory system includes 

20 a semiconductor memory, and a controller configured to 

provide an instruction to read data from the semiconductor 

memory, the semiconductor memory including, a memory cell 

transistor configured to store data, an output circuit 

configured to perform a process for data read from the 

25 memory cell transistor to be output to the controller, and 

a data generator configured to generate first data, wherein 

when the data is read, the controller outputs a first 
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CLAIMS 

1. A memory system comprising:

a semiconductor memory; and 

a controller configured to provide an instruction to 5 

read data from the semiconductor memory, 

the semiconductor memory including: 

a memory cell transistor configured to store data; 

an output circuit configured to perform a process for 

data read from the memory cell transistor to be output to 10 

the controller; and 

a data generator configured to generate first data, 

wherein when the data is read, 

the controller outputs a first signal to the 

semiconductor memory within a first period ranging from a 15 

time of the controller providing the instruction to a time 

of the output circuit completing the process, 

the semiconductor memory generates a second signal 

based on the first signal, outputs the second signal to the 

controller in the first period and a second period, and 20 

outputs the first data along with the second signal to the 

controller in the second period, the second period being a 

period started after the first period is started and 

overlapping the first period, and 

after the second period has lapsed, the semiconductor 25 

memory outputs the data read from the memory cell 

transistor along with the second signal to the controller. 
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2. The system of claim 1, wherein

the output circuit includes a selection circuit and a 

hold circuit, and 

the process performed by the output circuit is 5 

internal data transfer including selecting by the 

selection circuit a plurality of bits of the data read from 

the memory cell transistor, and storing by the hold circuit 

the plurality of bits selected by the selection circuit, 

and performed in the first period. 10 

3. The system of claim 1, wherein the controller

arbitrarily changes numbers of times of toggling of the 

first signal and times of toggling of the second signal, 

and an output time of the first data. 15 

4. The system of claim 1, wherein the controller

selects one of a data pattern in which the first data 

generated by the data generator has a preset number of 

times of toggling or a pattern in which the first data has 20 

a fixed pattern. 

5. The system of claim 1, wherein

the semiconductor memory includes a correction circuit 

configured to correct a duty ratio and a timing of a clock 25 

signal, and  
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the controller performs correction by the correction 

circuit in the first period and the second period. 

6. The system of claim 1, wherein

when the data is read, 5 

the controller is set so that the first period for 

outputting the first signal terminates simultaneously with 

termination of output of the first data, or the output of 

the first data terminates after the first period 

terminates. 10 
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