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For efficiency improvement of multi-plane read, program and erase sequences, NAND vendors may opt to eliminate the busy times related to such sequences.  This erratum allows NAND vendors to eliminate tPLEBSY during multi-plane erase operation, tPLPBSY during multi-plane program operation and tPLRBSY during multi-plane read operation and instead require vendor specific fixed delays in lieu of these busy times. 









Description of the specification change : 4.18.1. General Parameters

Parameter
Description
tBERS1
Block erase time
tCCS
Change Column setup time
[bookmark: OLE_LINK8]tPLEBSY1, 4
Busy time for multi-plane erase operation
tPLPBSY1, 4
Busy time for multi-plane program operation
tPLRBSY1, 4
Busy time for multi-plane read operation
tPCBSY
Program cache busy time
tPROG1
Page program time
tR1
Page read time
tRCBSY1
Read cache busy time
NOTE: 
1. Measured from the falling edge of SR[6] to the rising edge of SR[6].
1. For the NV-DDR2, NV-DDR3 and NV-LPDDR4 interfaces, during data input sequences which require tCCS, tCCS is referenced from WE# high to:
1. The first byte (DQS_t rising edge) input when warmup cycles are disabled
1. The first byte (DQS_t rising edge) of the first input warmup cycle when warmup cycles are enabled
1. For the NV-DDR2, NV-DDR3 and NV-LPDDR4 interfaces, during data output sequences which require tCCS, tCCS is referenced from WE# high to the RE_t falling edge marking the start of the read pre-amble (tRPRE/tRPRE2).
1. NAND vendors may remove tPLEBSY, tPLPBSY and tPLRBSY busy times, keeping SR[6] HIGH between multi-plane sequences, and instead require the host to provide a vendor specific fixed delay between multi-plane sequences (see vendor datasheet).
[bookmark: _Ref171735348]Table 4‑64	Array Timing Parameter Descriptions






[bookmark: OLE_LINK21]4.18.1. General Parameters

Parameter
Typical
Maximum
[bookmark: OLE_LINK20]tPLEBSY2
500 ns
tBERS
tPLPBSY2
500 ns
tPROG
tPLRBSY2
500 ns
tR
tPCBSY
3 µs
tPROG
tRCBSY
3 µs
tR
NOTE:
1. Typical times for tPCBSY and tRCBSY are the recommended interval at which the host should consider polling status. Device busy time may be longer than the typical value.
1. NAND vendors may remove tPLEBSY, tPLPBSY and tPLRBSY busy times, keeping SR[6] HIGH between multi-plane sequences, and instead require the host to provide a vendor specific fixed delay between multi-plane sequences (see vendor datasheet).
[bookmark: _Ref163209491]Table 4‑65	Cache and Multi-plane Short Busy Times






4.18.1. General Parameters


[bookmark: _Ref210027488]Figure 5‑32	Small data moves, data modification

NOTE: 
1. NAND vendors may remove tPLPBSY busy time, keeping SR[6] HIGH, and instead require the host to provide a vendor 
specific fixed delay between the 11h command and the next command (see vendor datasheet).




Disposition log






Technical input submitted to the ONFI Workgroup is subject to the terms of the ONFI contributor’s agreement.
image1.png
ONFi

OPEN NAND
FLASH INTERFACE




image2.png
Cycle Type —{ CWD ) AS0R | ADBR ) A55% )(R60R Y 705K ED G e Y |
css )
[ G T 28 T 28 o) o (T |
T T

s [ g

=

n n
Cycle Type -G8 Y(A00R )(oor | vo 56UT (5507 }(B50T

XElnh El HHEw -+

DQx {5 (T )@

S]]






image20.png
Cycle Type —{ CWD ) AS0R | ADBR ) A55% )(R60R Y 705K ED G e Y |
css )
[ G T 28 T 28 o) o (T |
T T

s [ g

=

n n
Cycle Type -G8 Y(A00R )(oor | vo 56UT (5507 }(B50T

XElnh El HHEw -+

DQx {5 (T )@

S]]






