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This erratum: 

1) Adds clarification similar to that present in DDR3 SDRAM for Rtt R_pulldown and R_pullup specs, that these specs are not specification requirements but can be used as a design guide line. 

2) Makes optional the use of ZQ Calibration to calibrate NAND ODT Rtt values to meet Rtt accuracy (with ZQ Calibration) specifications. On some NAND parts, ZQ Calibration for ODT Rtt is not needed to meet ODT Rtt accuracy specs (with ZQ Calibration). For such parts ZQ Calibration may have no bearing on actual ODT Rtt values. 

3) [bookmark: _Toc494803821]Makes clarification that output drive strength Ron=25 Ohms is optional for NV-DDR3. In ONFI4.0, Ron=25 ohms was already made optional as was indicated in the 4.7.1 ZQ External Resistor Value, Tolerance, and Capacitive loading section. Clarification is made to Section 4.8 I/O Drive Strength to make it clear that Ron=25 ohms is optional for NV-DDR3. 




Description of the specification change 
1) Rtt R_pulldown and R_pullup Spec Guidance 

Modify Table 72 in Section 4.16 On-die Termination (NV-DDR2/NV-DDR3)


Rtt = 50 Ohms
Rtt
Resistor 
VOUT to VssQ 
Maximum
Nominal
Minimum
Unit 
50 Ohm (optional)
R_pulldown5 
0.2 x VccQ
1.15
1.0
0.57
RZQ/3


0.5 x VccQ
1.15
1.0
0.85
RZQ/3


0.8 x VccQ
1.47
1.0
0.85
RZQ/3

R_pullup5 
0.2 x VccQ
1.47
1.0
0.85
RZQ/3


0.5 x VccQ
1.15
1.0
0.85
RZQ/3


0.8 x VccQ
1.15
1.0
0.57
RZQ/3
50 Ohm (Required)
VIL(AC) to VIH (AC)
1.67
1.0
0.85
RZQ/6

Rtt = 75 Ohms
Rtt
Description 
VOUT to VssQ 
Maximum
Nominal
Minimum
Unit 
75 Ohm (optional)
R_pulldown5 
0.2 x VccQ
1.15
1.0
0.57
RZQ/2


0.5 x VccQ
1.15
1.0
0.85
RZQ/2


0.8 x VccQ
1.47
1.0
0.85
RZQ/2

R_pullup5 
0.2 x VccQ
1.47
1.0
0.85
RZQ/2


0.5 x VccQ
1.15
1.0
0.85
RZQ/2


0.8 x VccQ
1.15
1.0
0.57
RZQ/2
75 Ohm (Required)
VIL(AC) to VIH (AC)
1.67
1.0
0.85
RZQ/4
[bookmark: _Ref363204155]
Rtt = 100 Ohms4
Rtt
Description 
VOUT to VssQ 
Maximum
Nominal
Minimum
Unit 
100 Ohm (optional)
R_pulldown5 
0.2 x VccQ 
1.15
1.0
0.57
RZQ/1.5 


0.5 x VccQ 
1.15
1.0
0.85
RZQ/1.5 


0.8 x VccQ 
1.47
1.0
0.85
RZQ/1.5 

R_pullup5 
0.2 x VccQ 
1.47
1.0
0.85
RZQ/1.5 


0.5 x VccQ 
1.15
1.0
0.85
RZQ/1.5 


0.8 x VccQ 
1.15
1.0
0.57
RZQ/1.5 
100 Ohm (Required)
VIL(AC) to VIH (AC)
1.67
1.0
0.85
RZQ/3

Table 72	Rtt effective impedances, NV-DDR2 and NV-DDR3 with ZQ calibration



















Rtt = 150 Ohms
Rtt
Description 
VOUT to VssQ 
Maximum
Nominal
Minimum
Unit 
150 Ohm (Optional) 
R_pulldown5 
0.2 x VccQ 
1.15
1.0
0.57
RZQ/1 


0.5 x VccQ 
1.15
1.0
0.85
RZQ/1 


0.8 x VccQ 
1.47
1.0
0.85
RZQ/1 

R_pullup5 
0.2 x VccQ 
1.47
1.0
0.85
RZQ/1 


0.5 x VccQ 
1.15
1.0
0.85
RZQ/1 


0.8 x VccQ 
1.15
1.0
0.57
RZQ/1 
150 Ohm (Required)(Required)
VIL(AC) to VIH (AC)
1.67
1.0
0.85
RZQ/2
NOTE: 
1. Tolerance limits assume RZQ of 300Ω  +/- 1% and are applicable after proper ZQ calibration has been performed at a stable temperature and voltage.
2. Refer to ODT Sensitivity if either the temperature or the voltage changes after calibration.
3. The minimum values are derated by 6% when the device operates between –40°C and 0°C (TC).
4. Devices that support 37.5 Ohms and not 35 Ohms do not support Rtt = 100 Ohms.  
5. The Rtt R_pulldown and R_pullup specifications are not specification requirements but can be used as design guide lines. The Rtt Maximum, Nominal and Minimum specifications though for a VOUT to VssQ between VIL(AC) to VIH(AC), are specification requirements.


Table 72	Rtt effective impedances, NV-DDR2 and NV-DDR3 with ZQ calibration









2) ZQ Calibration Optional to Meet Rtt Accuracy (with ZQ Calibration)


        Modify Section 4.7 ZQ Calibration, second paragraph 

ZQ Calibration is performed by issuing F9h command for ZQCL (ZQ long calibration) and D9h
command for ZQCS (ZQ short calibration). ZQ Calibration is used to calibrate NAND Ron & ODT
values. ZQ Calibration is used to calibrate NAND Ron values and may also be used to calibrate ODT 
values as well. A longer time is required to calibrate the output driver and on-die termination circuits at
initialization and relatively smaller time to perform periodic calibrations.









3) Clarification that Ron=25 Ohms is Optional for NV-DDR3


Modify Section 4.8 I/O Drive Strength 


	4.7.1 I/O Drive Strength ZQ External Resistor Value, Tolerance, and Capacitive loading
	          …

			The NV-DDR3 driver supports different Ron values. These Ron values are Ron = 25 (optional),
35 Ohms and/or 37.5 Ohms, and 50 Ohms.

		…
	

4.8. I/O Drive Strength
The requirements in this section apply to devices that support driver strength settings.
The device may be configured with multiple driver strengths with the Set Features command.
There is a 50 Ohm, 37.5 Ohm and/or 35 Ohm, 25 Ohm, and 18 Ohm setting that the device may
support. The device support for the 18 Ohm, 25 Ohm, 35 Ohm and/or 37.5 Ohm settings are
specified in the Parameter Page The NV-DDR3 interface does not support the Ron = 18 Ohm value 
while support for Ron=25 Ohm is optional.  A device that only supports the SDR data interface may 
support all or a subset of driver strength settings. Devices that support driver strength settings shall 
comply with the output driver requirements in this section.






Disposition log5/7/2019: Rey added 3rd item to ECN (25 ohm Ron clarification)
5/8/2019: Anthony added required vs. optional to Table 72






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