
[image: ONFI-logo]ONFI Technical Errata

	Errata ID
	008

	Affected Spec Ver.
	4.1, 4.2

	Corrected Spec Ver.
	




Submission info
	Name
	Company
	Date

	Rey de Luna
	Micron
	05/25/21





This erratum seeks to align ONFI 4.1 and 4.2 specifications for data pausing with the latest requirements in JEDEC.  Below is a summary of  the changes: 

1) Data pausing may cause signal integrity issues on the first few bytes after the burst is resumed, thus a restriction for data pausing is added. If data pausing is done at >800MT/s, the host would now be required to exit the burst first prior to resuming it. 
2) The spec also currently uses the term “pause” incorrectly in some places where the term “exit” should be used. This proposal fixes the incorrect term usage in the spec.
3) Diagrams are then added to illustrate data burst exit with CLE toggle sequences and timings. Finally, updates are made to existing diagrams (burst exit and resume with CE# High > 1uS ) to fix diagram errors, update terminology, update the names of specs and make the number of address cycles vendor specific.









Description of the specification change : [bookmark: _Toc61619245]4.3.4. Pausing Data Input/Output Pausing Data Input/Output and Restarting an Exited Data Input/Output Sequence

In the NV-DDR2 or NV-DDR3 data interface, pausing data input or data output may be done by placing the bus in an Idle state. The pausing of data output may also be done by pausing RE_n (RE_t/RE_c) and holding the signal(s) static high or low until the data burst is resumed. The pausing of data input may also be done by pausing DQS (DQS_t/DQS_c) and holding the signal(s) static high or low until the data burst is resumed. WE_n shall be held high during data input and output burst pause time. ODT (if enabled) stays ON the entire pause time and warmup cycles (if enabled) are not re-issued when re-starting a data burst from pause. The host is required to exit the data burst if it wishes to disable ODT or re-issue warmup cycles when re-starting. If warmup cycles are required, refer to section 4.15 for details on re-issuing warmup cycles when exiting and re-starting data bursts. If the host desires to end the data burst, after exiting the data burst, a new command is issued.

In the NV-DDR2 and NV-DDR3 data interface, pausing of data output may be done in the middle of a data output burst by pausing RE_n (RE_t/RE_c) and holding the signal(s) static high or low until the data burst is resumed. The pausing of data input may also be done in the middle of a data input burst by pausing DQS (DQS_t/DQS_c) and holding the signal(s) static high or low until the data burst is resumed. The data burst can be considered paused if DQS (DQS_t/DQS_c) or RE_n (RE_t/RE_c) is paused such that the current I/O frequency is not maintained for the data burst. WE_n shall be held high during data input and output burst pause time. ODT (if enabled) stays ON the entire pause time and warmup cycles (if enabled) are not re-issued when re-starting a data burst from pause. 

Pausing in the middle of a data input or data output burst is only allowed up to the 800MT/s data rate. Above 800MT/s, for signal integrity reasons, pausing in the middle of a data input or data output burst is not allowed, and if the data burst is interrupted, the host is required to exit first the data burst prior to resuming it.

A data burst is exited when either ALE or CLE or CE_n is toggled to a 1. After a data burst has been exited, if warmup cycles are enabled, then warmup cycles are required when re-starting the data burst. Refer to section 4.15 for details on re-issuing warmup cycles when exiting and re-starting data bursts. After a data burst has been exited, ODT also may be disabled, however if needed to meet the signal integrity needs of the system, ODT must be re-enabled prior to re-starting the data burst. If the host desires to end the data burst, after exiting the data burst, a new command is issued.

The figure below is an example of exiting a data input burst with a CLE=1 and resuming the data input burst with a CLE=0. Warmup cycles if enabled are required to be issued when the data input burst is resumed.




The Figure A below is an example of exiting a data input burst with a CLE=1 and resuming the data input burst with a CLE=0. Warmup cycles if enabled are required to be issued when the data input burst is resumed.
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[bookmark: _Ref57624044]Figure A	Example of Data Input Burst Exit with CLE=1 and Resume with CLE=0

The Figure B below is an example of exiting a data output burst with a CLE=1 and resuming the data output burst with a CLE=0. Warmup cycles if enabled are required to be issued when the data output burst is resumed. 
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Figure B	Example of Data Output Burst Exit with CLE=1 and Resume with CLE=0

As shown in Figure 38, for devices that support >800 MT/s if the input burst is paused and CE_n is held high for >1us the host may be required to issue a vendor specific command (e.g. 11h) to exit and end the data burst (see vendor datasheet). To restart a paused data input burst a Change Write Column command shall be issued. As shown in Figure 39, for devices that support >800 MT/s to restart a paused data output burst when CE_n has been high for >1us a Change Read Column command shall be issued.

As shown in Figure C, for devices that support >800 MT/s, if the data input burst is exited (with a CLE or ALE or CE_n high) and CE_n is held high for >1us, in order to be able to resume the data input burst at a later time, the host may be required to issue a vendor specific command (e.g. 11h) prior to exiting the data input burst (see vendor datasheet). To restart an exited data input burst where the CE_n has been held high for >1us, a Change Write Column or Change Row Address command shall be issued (see vendor datasheet if both commands or only one of those commands are supported in resuming the data input burst). 

As shown in Figure D, for devices that support >800 MT/s, if the data output burst is exited (with a CLE or ALE or CE_n high) and CE_n is held high for >1uS, in order to restart an exited data output burst, the host may be required to issue a Change Read Column or Change Read Column Enhanced command (see vendor datasheet).

          (Previous figure in ONFI4.2)        						  (New figure)
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     									 Figure C      Example of Data Input Burst Exit with CE_n High > 1uS 
                                                                                                                                         and Resume Sequence  for Devices that support greater than 800 MT/s

          (Previous figure in ONFI4.2)        				                          (New figure)
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     									              Figure D      Example of Data Output Burst Exit with CE_n High > 1uS 
                                                                                                                                                 and Resume Sequence  for Devices that support greater than 800 MT/s
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Figdfe 33 Example of Data Input Burst Exit amd Resume Sequence for DeVices that
‘support greater than 800 MTs
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Example of Data Output Burst Exit and Resume Sequence for Device:
‘Support greater than 800 MT/s.
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