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At data rates >800MT/s, both tDQS2DQ and tDQ2DQ Timing parameters are used, when Write DQ training is supported. tDQS2DQ is the maximum allowable skew between DQS and DQ at the ball and tDQ2DQ is the maximum allowable skew between DQ signals at the ball. 

Since skew between balls (DQS2DQ & DQ2DQ) should be corrected after training, tDQS2DQ and tDQ2DQ timing parameters do not need to be scale with data rate. Instead, tDQS2DQ and tDQ2DQ can be constant values at >800MT/s, which training is required.


This erratum makes the following changes:

1) Modifies tDQS2DQ(training) spec to a constant value of ± 0.200ns above TM10
2) Modifies tDQ2DQ(training) spec to a constant max value of 0.100ns above TM10
3) Add clarification for tDQS2DQ and tDQ2DQ specs









Description of the specification change : 
Modify Section 4.17.4:  NV-DDR2/NV-DDR3

Table 87 defines the timing parameters for the NV-DDR2 and NV-DDR3 data interface.

Parameter 
Description
tDQS2DQ
Maximum allowable skew between DQS and DQ at the NAND ball for a single LUN.
tDQ2DQ
Maximum allowable skew between DQ signals at the NAND ball for a single LUN.



Modify Section 4.18.3:  NV-DDR2/NV-DDR3

14. Both tDQS2DQ and tDQ2DQ are parameters used only when Write DQ training is supported. TDQS2DQ is the maximum allowable skew between DQS and DQ at the NAND ball, while TDQ2DQ is the maximum allowable skew between DQ signals on a single LUN at the NAND ball. The controller should be capable of compensating for the maximum amount of TDQS2DQ and TDQ2DQ skew during write training. The optional Write Training (RX side) mode though is not required to compensate for the maximum TDQS2DQ and TDQ2DQ amount of skew. Even with tDQS2DQ and tDQ2DQ, tDIPW still needs to be met. 




Modify Section 4.18.3:  Table 93 NV-DDR2 / NV-DDR3 Timing Parameter Values: Data Input

Change tDQS2DQ(training) and tDQ2DQ(training) Timing Parameter Values 

Timing Mode Specific Values (Modes 8-11)

Mode 8
Mode 9
Mode 10
Mode 11
Unit

3.75
3
2.5
1.875
ns

~267
~333
400
~533
MHz

Min
Max
Min
Max
Min
Max
Min
Max

tDH_tight (no training)
0.3
—
0.24
—
0.2
—
0.190
—
ns
tDS_tight (no training)
0.3
—
0.24
—
0.2
—
0.190
—
ns
tDH_relaxed (no training)
0.35
—
0.31
—
0.26
—
0.25
—
ns
tDS_relaxed (no training)
0.35
—
0.31
—
0.26
—
0.25
—
ns
tDS+tDH (with training)
NA
—
NA
—
NA
—
0.300
—
ns
tDIPW
0.31
—
0.31
—
0.31
—
0.33
—
tDSC(avg)
tDQS2DQ (training)
NA
NA
NA
NA
NA
NA
-0.200
0.200
ns
tDQ2DQ (training)
—
NA
—
NA
—
NA
—
0.100
ns
tDQSH
0.45
—
0.45
—
0.45
—
0.45
—
tDSC(avg)
tDQSL
0.45
—
0.45
—
0.45
—
0.45
—
tDSC(avg)
tDSC(avg) or tDSC
3.75
—
3
—
2.5
—
1.875
—
ns

Timing Mode Specific Values (Mode 12-15)

Mode 12
Mode 13
Mode 14
Mode 15
Unit

1.667
1.5
1.364
1.25
ns

600
~667
~733
800
MHz

Min
Max
Min
Max
Min
Max
Min
Max

tDH_tight (no training)
0.175
—
—
—
—
—
—
—
ns
tDS_tight (no training)
0.175
—
—
—
—
—
—
—
ns
tDH_relaxed (no training)
0.23
—
—
—
—
—
—
—
ns
tDS_relaxed (no training)
0.23
—
—
—
—
—
—
—
ns
tDS+tDH (with training)
0.266
—
0.266
—
0.266
—
0.266
—
ns
tDIPW
0.33
—
0.33
—
0.33
—
0.33
—
tDSC(avg)
tDQS2DQ (training)
-0.200
0.200
-0.200
0.200
0.200
0.200
-0.200
0.200
ns
tDQ2DQ (training)
—
0.100
—
0.100
—
0.100
—
0.100
ns
tDQSH
0.45
—
0.448
—
0.445
—
0.444
—
tDSC(avg)
tDQSL
0.45
—
0.448
—
0.445
—
0.444
—
tDSC(avg)
tDSC(avg) or tDSC
1.667
—
1.5
—
1.364
—
1.25
—
ns



Modify Section 4.19.3.3:  Data Input Cycle Timings

Existing Diagram:  



[bookmark: _Ref491525295]Figure 76 Data input cycle timing (after training)



Replace with the following diagrams on next pages.




Modify Section 4.19.3.3:  Data Input Cycle Timings

New Diagram1:  


[image: ]

Figure X  Data input cycle timing (after training) – Early Skew tDQS2DQ and tDQ2DQ



Modify Section 4.19.3.3:  Data Input Cycle Timings

New Diagram2:  


[image: ]

Figure Y  Data input cycle timing (after training) – Late Skew tDQS2DQ and tDQ2DQ
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