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CLAIMS 

What is claimed is: 

1. An apparatus, comprising: 

a memory configured to receive an activate command indicative of a type of a 

command during a first addressing phase and to receive the command during a second 

addressing phase, the memory further configured to provide information indicating that 

the memory is not available to perform a command responsive, at least in part, to 

receiving the command during a variable latency period and to provide information  

indicating that the memory is available to perform a command responsive, at least in 

part, to receiving the command after the variable latency period. 

 

2. The apparatus of claim 1, wherein the variable latency period is 

measured relative to the activate command. 

 

3. The apparatus of claim 1, wherein the command comprises a read 

command, a read check command, or a combination thereof. 

 

4. The apparatus of claim 1, wherein a maximum duration of the variable 

latency period is based, at least in part, on a type of the activate command. 

 
5. The apparatus of claim 1, wherein the information indicating that the 

memory is not available to perform a command comprises data not valid information.   

 
6. The apparatus of claim 5, wherein the data not valid information is 

indicative of a remaining duration of the variable latency period.  

 
7. The apparatus of claim 1, wherein the activate command comprises an 

activate read command or an activate write command. 

 
8. The apparatus of claim 1, further comprising: 

a controller coupled to the memory and configured to provide the activate 

command. 



20 
 

9. An apparatus, comprising: 

a memory configured to provide data not valid information during a variable 

latency period, the data not valid information indicative of a remaining length of the 

variable latency period and the variable latency period following receipt of an activate 

command by the memory, the memory further configured to provide data valid 

information after the variable latency period, 

wherein the activate command comprises an activate read command or an 

activate write command. 

 

10. The apparatus of claim 9, wherein the memory is further configured to 

manage memory operations during the variable latency period. 

 

11. The apparatus of claim 9, wherein the activate read command and the 

activate write command are based, at least in part, on one or more bits of a buffer 

address. 

 

12. The apparatus of claim 9, wherein the memory is further configured to 

provide the data valid information responsive, at least in part, to the variable latency 

period elapsing.  

 

13. The apparatus of claim 9, wherein the variable latency period has a first 

maximum duration when the activate command comprises an activate read command 

and a second maximum duration when the activate command comprises an activate 

write command. 

 
14. The apparatus of claim 9, wherein the data not valid information is 

indicative of a remaining duration of the variable latency period. 

 
15. The apparatus of claim 9, wherein the data valid information is 

indicative of an error, a suggested action, or a combination thereof. 

 

16. An apparatus, comprising: 
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a controller configured to provide to memory an activate command indicative of 

a command during a first addressing phase, the controller further configured to provide 

the command a first time during a second addressing phase, 

wherein the controller is further configured to provide the command a second 

time responsive, at least in part, to receipt of information indicating that the memory is 

not available to perform the command. 

 

17. The apparatus of claim 16, wherein the activate command comprises at least 

one of an activate read command or an activate write command. 

 

18. The apparatus of claim 16, wherein the controller is further configured 

to receive read data responsive, at least in part, to receipt of data valid information and 

the activate command comprising an activate read command and to provide a write 

command responsive, at least in part, to receipt of data valid information and the 

activate command comprising an activate write command. 

 

19. The apparatus of claim 16, wherein the controller is further configured 

to provide the command after a delay. 

 

20. The apparatus of claim 19, wherein the delay comprises a RAS to CAS 

delay in accordance with the LPDDR2 standard. 

 

21. The apparatus of claim 16, wherein the controller is further configured 

to provide a preactive command during a third addressing phase. 

 

22. The apparatus of claim 16, wherein the controller is configured to 

receive the information indicating that the memory is not available to perform the 

command on one or more data mask signal lines of a data bus. 

 

23. The apparatus of claim 16, wherein the controller is configured to 

provide the command after a RAS to CAS delay has elapsed. 
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24. The apparatus of claim 16, wherein the information is indicative of a 

remaining duration of the variable latency period. 

 

25. A method, comprising: 

receiving, with a memory, an activate command indicative of a type of a 

command during a first addressing phase; 

receiving the command during a second addressing phase; 

if the command is received during a variable latency period, providing 

information indicating that the memory is not available to perform the command; and 

if the command is received after the variable latency period, providing 

information indicating that the memory is available to perform the command. 

 

26. The method of claim 25, further comprising: 

managing one or more memory operations during the variable latency period. 

 

27. The method of claim 25, wherein said receiving, with a memory, an 

activate command comprises: 

determining whether the activate command comprises an activate read 

command or an activate write command. 

 

28. The method of claim 27, wherein the variable latency period has a first 

maximum duration responsive, at least in part, to the activate command comprising an 

activate read command and the variable latency period has a second maximum duration 

responsive, at least in part, to the activate command comprising an activate write 

command.  

 

29. The method of claim 27, wherein determining whether the activate 

command comprises an activate read command or an activate write command 

comprises determining a state of a bit of a buffer address. 
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30. The method of claim 27, wherein providing information indicating that 

the memory is not available to perform the command comprises providing data not 

valid information indicating a remaining duration of the variable latency period. 

 
31. The method of claim 27, wherein providing information indicating that 

the memory is available to perform the command comprises providing data valid 

information indicating an error. 

 
32. The method of claim 27, further comprising: 

receiving, with the memory, a preactive command. 

 
33. A method, comprising: 

providing, with a controller, an activate command indicative of a command; 

after providing the activate command, providing the command; and 

receiving at least one of data not valid information or data valid information 

responsive, at least in part, to providing the command, wherein receiving at least one of 

data not valid information or data valid information comprises: 

receiving read data and the data valid signal on a same bus. 

 
34. A method, comprising: 

providing, with a controller, an activate command indicative of a command; 

after providing the activate command, providing the command; and 

receiving at least one of data not valid information or data valid information 

responsive, at least in part, to providing the command, wherein receiving at least one of 

data not valid information or data valid information comprises: 

if the command was provided during a variable latency period, receiving data 

not valid information; and 

if the command was provided after a variable latency period, receiving data 

valid information. 

 
35. The method of claim 34, wherein the variable latency period has a 

maximum duration based, at least in part, on the activate command.  

 
36. A method, comprising: 
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providing, with a controller, an activate command indicative of a command; 

after providing the activate command, providing the command; and 

receiving at least one of data not valid information or data valid information 

responsive, at least in part, to providing the command, further comprising: 

before providing the activate command, providing a preactive command. 
 

 
37. A method, comprising: 

providing, with a controller, an activate command indicative of a command; 

after providing the activate command, providing the command; and 

receiving at least one of data not valid information or data valid information 

responsive, at least in part, to providing the command, wherein receiving at least one of 

data not valid information or data valid information responsive, at least in part, to 

providing the command comprises: 

receiving the at least one of data not valid information or data valid information 

on one or more data mask signal lines. 


