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[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK13]ONFI specification today mandates NAND devices support Change Read Column command sequence and optionally support Change Read Column Enhanced command sequence to change column address for outputting data from the NAND page register. With the advent of multi-plane and multi-LUN device topologies in the industry however, the Change Read Column sequence has become limited in supporting usages which require changing not just the column address but also the row address. The more flexible Change Read Column Enhanced sequence is more useful in handling both column and row address changes in NAND device implementations today. 

[bookmark: OLE_LINK12]This erratum removes the requirement for NAND devices to support the Change Read Column command sequence for outputting data from the NAND page register and allows NAND vendors to support either the Change Read Column Enhanced sequence only or both the Change Read Column and Change Read Column Enhanced command sequences. 










Description of the specification change : 5.18. Copyback Definition

[image: ]
[bookmark: OLE_LINK88]                                     NOTE: NAND vendors may require the use of Change Read Column Enhanced command and disallow the use of Change Read Column command when outputting data from the NAND page register (see vendor datasheet).
[bookmark: _Ref145675863]Figure 5‑30	Copyback Read with data output







5.19. Small Data Move

[image: ]
                                          NOTE: NAND vendors may require the use of Change Read Column Enhanced command and disallow the use of Change Read Column command when outputting data from the NAND page register (see vendor datasheet).
Figure 5‑32	Small data moves, data modification







5.20. Change Read Column Definition
[bookmark: OLE_LINK33]The Change Read Column function changes the column address from which data is being read in the page register for the selected LUN. Change Read Column shall only be issued when the LUN is in a read idle condition. Figure 5‑34 defines the Change Read Column behavior and timings.

NAND vendors may require the use of Change Read Column Enhanced command and disallow the use of Change Read Column command when outputting data from the NAND page register. The use of Change Read Column, however, may still be required for Read Parameter Page, Read Unique ID, and other vendor specific sequences (see vendor datasheet).

The host shall not read data from the LUN until tCCS ns after the E0h command is written to the LUN. Refer to Figure 5‑34.


[bookmark: _Toc100335246]Command Set
Table 5‑1 outlines the ONFI command set.

Command
O/M
1st Cycle
2nd Cycle
Acceptable while Accessed LUN is Busy
Acceptable while Other LUNs are Busy
Target level commands
Read
M
00h
30h

Y

 Multi-plane
O
00h
32h

Y

Copyback Read
O
00h
35h

Y

Change Read Column
M O
05h
E0h

Y

Change Read Column Enhanced
O M
06h
E0h

Y

Read Cache Random
O
00h
31h

Y

Page Cache Program
O
80h
15h

Y

Read DQ Training
M
62h




NOTE:
1. Change Write Column specifies the column address only. Change Row Address specifies the row address and the column address. Refer to the specific command definitions.
1. Small Data Move’s first opcode may be 80h if the operation is a program only with no data output. For the last second cycle of a Small Data Move, it is a 10h command to confirm the Program or Copyback operation.
1. Volume Select shall be supported if the device supports either CE_n pin reduction or matrix termination. ODT Configure shall be supported if the device supports matrix termination. 



D. [bookmark: _Ref224444558][bookmark: _Ref225679433][bookmark: _Toc100335324]ICC Measurement Methodology
[image: ].
             NOTE: If the NAND vendor requires the use of Change Read Column Enhanced command for outputting data from the NAND page register, then Change Read Column Enhanced command shall be used for ICC4R and ICCQ4R measurements.
Figure 7‑4	ICC4R and ICCQ4R measurement procedure
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