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As NAND devices transition to more advanced lithography nodes, higher speeds and advanced I/O circuit designs, there is a need to update and simplify the ONFI capacitance requirements for such devices and decouple them from legacy NAND input capacitance requirements.  

This erratum: 

1) Removes spec verbiage that ALE, CLE, WE_n, CE_n and WP_n pins for devices that support I/O speeds greater than 533MT/s should follow legacy NAND requirements.  The capacitance requirements for NAND devices that support I/O speeds greater than 533MT/s should now be consolidated in one section - the Package Electrical Specifications and Pad Capacitance Specifications for Raw NAND Devices Supporting I/O Speeds Greater than 533MT/s section. 


2) Adds a table which simplifies input capacitance requirements for packaged raw NAND devices supporting I/O Speeds Greater than 533MT/s for ALE, CLE, WE_n, CE_n and WP_n pins. Minimum as well as typical input capacitance specs on these pins were removed as compared to legacy input capacitance requirements to accommodate newer NAND devices that have reduced capacitances on these pins. Also, the testing conditions for these input capacitance specifications are updated to be at a VIN=0v and temperature of 25 degrees Celsius, Vccq = nominal value, Vcc= nominal value, frequency of 100 MHz to be consistent with legacy requirements in ONFI3.2.







Description of the specification change:
4.10.3 Package Electrical Specifications and Pad Capacitance Specifications for Raw NAND Devices Supporting I/O Speeds Greater than 533MT/s


The requirements in this section apply to devices that support the NV-DDR3 data interface and
are optional for the SDR and NV-DDR interfaces. The requirements in this section are optional
for the NV-DDR2 interface when the device supports I/O speeds 533 MT/s or less and required
for NV-DDR2 interface when the device supports I/O speeds greater than 533 MT/s. The
Parameter Page will specify if the device supports the requirements in this section (see 5.7.1.3,
Parameter Page Byte 6-7, bit 15).

For NAND devices which support I/O speeds greater than 533MT/s, the DQ[7:0], DQS_t, DQS_c, 
RE_t, RE_c, ALE, CLE, CE_n, WE_n, WP_n, ZQ pins shall meet the requirements detailed in this section 
4.10.3 and not the Legacy Capacitance Requirements in sections 4.10.1 and 4.10.2. 

See vendor datasheet for capacitance values for other pins not specified in this section. 

4.10.3.1 Package Electrical Specifications for DQS_t, DQS_c, DQ[7:0], RE_t, RE_c 

ZIO applies to DQ[7:0], DQS_t, DQS_c, RE_t and RE_c. TdIO RE applies to RE_t and RE_c.
TdIO and TdIOMismatch applies to DQ[7:0], DQS_t and DQS_c. Mismatch and Delta values are required to be met across same data bus on given package (i.e. package channel), but not required across all channels on a given package. 
All other pins only need meet requirements described in section 4.10.1. The DQ[7:0], DQS_t, DQS_c, RE_t and RE_c 
pins only need to meet the requirements in this section 4.10.3.
	 	
              










	 	
              [image: ]



Pad capacitances apply to DQ[7:0]. DQS_t, DQS_c, RE_t and RE_c. All other pins only need meet requirements 
described in section 4.10.1. The DQ[7:0], DQS_t, DQS_c, RE_t and RE_c pins only need to meet the requirements 
in this section 4.10.3.






4.10.3.2 Pad Capacitance Specifications for DQS_t, DQS_c, DQ[7:0], RE_t, RE_c and ZQ Pins

Symbol
Parameter
≤400 MT/s
533 MT/s
667 MT/s
800 MT/s
1066 MT/s
1200 MT/s
Unit


Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max

CIO
Input/Output Capacitance for DQ[7:0], DQS_t, DQS_c, RE_t, RE_c
-
2.5
-
2.5
-
2.5
-
2.5
-
2.5
-
2.5
pF
CZQ
ZQ capacitance
-
2.875
-
2.875
-
2.875
-
2.875
-
2.875
-
2.875
pF
D CIO DQS
Delta Input/Output Capacitance DQS_t and DQS_c
0
0.2
0
0.2
0
0.2
0
0.2
0
0.2
0
0.2
pF
D CIO RE
Delta Input/Output Capacitance for RE_t and RE_c
0
0.2
0
0.2
0
0.2
0
0.2
0
0.2
0
0.2
pF
NOTE: 
1. These parameters are not subject to a production test. It is verified by design and characterization. The capacitance is measured according to JEP147(“PROCEDURE FOR MEASURING INPUT CAPACITANCE USING A VECTOR NETWORK ANALYZER(VNA)”) with Vcc, VccQ, Vss, and VssQ applied and all other pins floating (accept the pin under test). VccQ = 1.2V, VBIAS = VccQ/2 and on-die termination off.
2.  These parameters apply to monolithic die, obtained by de-embedding the package L & C parasitics.
3. Delta for DQS is the absolute value of CIO(DQS_t) - CIO(DQS_c)
4. Delta for RE is the absolute value of CIO(RE_t) - CIO(RE_c)
Table 49.1 Pad Input/Output Capacitance for DQS_t, DQS_c, DQ[7:0], RE_t, RE_c and ZQ Pins











4.10.3.3 Input Capacitance Specifications for ALE, CE_n, CLE, WE_n and WP_n Pins

The input capacitance requirements defined in Table 49.2 below are for packaged raw NAND devices.
The testing conditions that shall be used to verify the input capacitance requirements are: temperature of 25 degrees Celsius, 
VccQ = nominal value, Vcc = nominal value, VIN = 0v, and a frequency of 100 MHz.   The DCIN specification is for the ALE, CLE and 
WE_n pins only and is the maximum variation allowed for those pins as a group. 


Parameter
Loading
Min
Typ 
Max
Unit
CIN
1 LUN per x8 data bus
-
-
6.4
pF

2 LUNs per x8 data bus
-
-
9.2
pF

4 LUNs per x8 data bus
-
-
14.3
pF

8 LUNs per x8 data bus
-
-
27.3
pF
DCIN 1

1 LUN per x8 data bus
-
-
1.4
pF

2 LUNs per x8 data bus
-
-
1.7
pF

4 LUNs per x8 data bus
-
-
2.0
pF

8 LUNs per x8 data bus
-
-
4.0
pF

NOTE:
1. DCIN applies to ALE, CLE and WE_n pins as a group (WE_n pin may be excluded from the group)

Table 49.2 Capacitance Specifications for ALE, CE_n, CLE, WE_n and WP_n Pins
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