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This ECN removes references to Parameter Page for Array Electrical and IO Pin Capacitance values across the spec, updates to Parameter Page Byte 143/Bit-1 & Removes Section 2.14 referencing parameter page for calculating pin capacitance for all load on the I/O Bus

1. Erratum 1: This ECN removes references to Parameter Page definition for Array Timing & IO Pin capacitance Parameters across different sections in the spec. Some of the Array Timing & IO Pin capacitance (IO pin capacitance, tPROG, tBERS, tR, tCCS, tADL) were removed from Parameter Page definition in ONFI5.0 but references to “Parameter Page” for these specs were not removed
2. Erratum 2: This ECN makes the “5.7.1.33. Byte 143: NV-DDR / NV-DDR2 / NV-DDR3 features”, Bit 1 as Reserved(0). The IO pin capacitance definitions Bytes 144-150 were removed from parameter page definition in ONFI5.0. The Bit-1 of Byte 143 identifies if “Typical IO Pin capacitance” are defined in the Parameter Page and used. Since, all bytes defining IO pin capacitances were removed from Parameter page, this Bit usage does not make sense to be defined
3. Erratum 3: This ECN removes section 2.14 “Calculating Pin Capacitance” since maximum and typical capacitance values (Byte 128, 144-150) definitions where removed from parameter page in ONFI 5.0





Description of the specification change :
Erratum 1: Remove references to Parameter Page definition for Array Timing & IO Pin capacitance Parameters across different sections in the spec. Some of the Array Timing & IO Pin capacitance (IO pin capacitance, tPROG, tBERS, tR, tCCS, tADL) were removed from Parameter Page definition in ONFI5.0 but references to “Parameter Page” for these specs were not removed

Old Table 4-61 in ONFI5.0

The Highlighted text for tCCS still references parameter page. The Bytes 139-140 has been removed for tCCS definition and is “reserved” in ONFI5.0. 
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Updated Table 4-61 with this ECN

The Yellow Highlighted text in Table 4-61 is changed from “value specified in parameter page” to “is vendor specific, see the vendor datasheet”
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Old Statement 
In Section 4.18.1 (General Parameters) has reference “Parameter Page” for tR and tCCS specs. ONFI5.0 removed tR and tCCS specs from the Parameter page and made the Bytes 133-140 as “Reserved” bytes
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Updated Statement
In Section 4.18.1 (General Parameters), removed references to “Parameter Page” and should be “Vendor Specific, see the vendor component Datasheet” in snippet below
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Old Statement on Page 164 in ONFI5.0

It references Array timing values are returned in Parameter Page but the definition in the parameter page for Bytes 133-140, 152-157 have been removed in ONFI5.0
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Updated Statement on Page 164 in ONFI5.0 should be
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Old Note for Table 4-21 on Page 126 in ONFI5.0
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Updated Note for Table 4-21 on Page 126 in ONFI5.0
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Erratum 2: This ECN makes the “5.7.1.33. Byte 143: NV-DDR / NV-DDR2 / NV-DDR3 features”, Bit 1 as Reserved(0). The IO pin capacitance definitions Bytes 144-150 were removed from parameter page definition in ONFI5.0. The Bit-1 of Byte 143 identifies if “Typical IO Pin capacitance” are defined in the Parameter Page and used. Since, all bytes defining IO pin capacitances were removed from Parameter page, this Bit usage does not make sense to be defined

Old Definition for Byte 143, Bit-1
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New Definition for Byte 143, Bit-1
The Yellow Highlighted text shows Byte 143, Bit-1 is converted to “reserved”
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[bookmark: _Ref116462662][bookmark: _Ref17520186]In Table 5‑3, Parameter page definitions, made Byte 143, Bit-1 as reserved as circled in Red below



[image: ]






Erratum 3: This ECN removes section 2.14 “Calculating Pin Capacitance” since maximum and typical capacitance values (Byte 128, 144-150) definitions where removed from parameter page in ONFI 5.0

Section 2.14 “Calculating Pin Capacitance” Definition on Page-79

The Parameter Page definition for Bytes 128 & Bytes 144-150, Maximum and Typical Capacitances were removed in ONFI5.0. This section references those definitions that are not available anymore. This measurement may not be accurate since it does not consider all capacitance contributors (e.g. package capacitance) and is better to be removed
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Parameter Description
taDL2 Address cycle to data loading time
ccs26 Change Column setup tim
1CEH CE_n high hoid time
icH CE nhold ime
ics CE n setup time
OH Data hold time
DS Data setup fime
tFEATT Busy time for Set Features and Get Features
Tt Interface and Timing Mode Change time
RR Ready {0 dala output cycle (data only)
RST Device reset time, measured from the falling edge of RIB_n to the fising edge of R/B n.
wed4 (WE_n high or CLK rising edge) to SR6] low
HWHRZ Command, address, or data input cycle to data output cycle
TWHRTD Address cycle to data output for training
TWTRNS Ready-busy time during write RX training
W WP n transiion to command cycie
NOTE

1. Measured from the falling edge of SRI6] to the rising edge of SR[6]
2. 1ADL is used for Program operations. tWHR is used for Read ID, Read Status, and Read Status Enhanced
commands_tCCS is used for commands that modify the column address and thus impact the data pipeline;
these commands include Change Read Column and Change Write Column.
For Set Features when using NV-DDR2 o NV-DDR3, tWB starts on the rising edge of DS for parameter P4
Commands (including Read Status / Read Status Enhanced) shall not be issued until after tW is complete.
WHRT, tWTRN is used only for training commands
For the NV-DDR2, NV-DDR3 and NV-LPDDRA interfaces, during data input sequences which require tCCS,
1CCS s referenced from WE high to:
a. Tne first byte (DQS_t rising edge) input when warmup cycles are disabled
b, The first byte (DQS_t rising edge) of the first input warmup cycle when warmup cycles are enabled
7. For the NV-DDR2, NV-DDR3 and NV-LPDDRA Interfaces, during data output sequences which require tCCS,
1CCS s referenced from WE# high to the RE_t falling edge marking the start of the read pre-amble
(RPRE/IRPRE2)

BTy





image4.png
4.18.1. General Parameters

This section describes timing parameters that apply regardless of the data interface type being
used.

For execution of the first Read Parameter Page command, prior to complete initialization, a tR
value of 200 microseconds and tCCS value of 500 ns shall be used. For page reads, including
eexecution of additional Read Parameter Page commands after initialization is complete, the value

for tR and (CCS containedin the parameter page shall be used:

There are three maximums listed for tRST in the SDR, NV-DDR, NV-DDR2, NV-DDR3 and NV-
LPDDR4 data interfaces. The target is allowed a longer maximum reset time when a program or
erase operation is in progress. The maximums correspond to:

1. The target is performing a page read (00h-address-30h) operation. For all other
operations where the target is not performing an erase, program or page read (00-
address-30h) operation, refer to the vendor datasheet.

2. The target is performing a program operation.

3. The target is performing an erase operation.

Table 4-61 defines timing parameters that have common definitions across the SDR, NV-DDR,
NV-DDR2, NV-DDR3 and NV-LPDDRA4 interfaces.
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4.18.1. General Parameters

This section describes timing parameters that apply regardiess of the data interface type being
used

For execution of the first Read Parameter Page command, prior to complete initialization, a tR
value of 200 microseconds and tCCS value of 500 ns shall be used. For page reads, including

execution of ad ead ands ion is complete, the value
for tR and tCC!

There are three maximums listed for tRST in the SDR, NV-DDR, NV-DDR2, NV-DDR3 and NV-
LPDDRA data interfaces. The target is allowed a longer maximum reset time when a program or
erase operation is in progress. The maximums correspond to;

1. The target s performing a page read (00h-address-30h) operation. For all other
operations where the target is not performing an erase, program or page read (00-
address-30h) operation, refer to the vendor datasheet

2. The targetis performing a program operation.

3. The target is performing an erase operation.

Table 4-63 defines timing parameters that have common definitions across the SDR, NV-DDR,
NV-DDR2, NV-DDR3 and NV-LPDDR4 interfaces.
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Table 4-62 defines the array timing parameters.
o they are statically defined in
Table 4-63.

164
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Table 4-64 defines the array timing parameters. The array timing parameter values are statically
defined in Table 4-65. Please see vendor datasheet for these parameter timings




image8.png
Number of LUNs per x8 Data Bus

Parameter Unit
1 2 4 8

'Vaniance from Typical 10 15 20 40 bF.

Delta 14 17 20 40 F

NOTE.

1. Typical capacitance values for pin groups CCK, CIN, and CIO are'specifiediinthe
parameter page: The allowable range for Typical capacitance values is specified in Table
4-25 for CLK and input pins and Table 4-26 for /O pins.

2. Input capacitance for CE_n and WP_n shall not exceed the higher of either the CLK or input
pin maximums. However, CE_n and WP_n are not required to meet delta or variance
requirements. For example, if maximum capacitance (typical capacitance plus variance
from typical) for CLK is 5.0pf and maximum capacitance for the input pins is 5.5pf, the
maximum capacitance for CE_n and WP_nis 5.5pf.

Table 424 Input Capacitance Delta and Variance
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Number of LUNs per x8 Data Bus ’
Parameter unit
2 4
Variance from Typical =10 =15 20 =40 oF
Defta T4 17 20 40 oF
NOTE

1

Typical capacitance values for pin groups CCK, CIN, and CIO afé Vendor Specifc, seé
the vender component datasheet.

‘The allowable range for Typical capacitance values is

specified in Table 4-26 for CLK and input pins and Table 4-27 for /0 pins.

Input capacitance for CE_n and WP_n shall not exceed the higher of either the CLK or
input pin maximums. Hovever, CE_n and WP _n are not required to mest delta or

variance requirements. For example, if maximum capactance (typical capacitance plus
variance from typical) for CLK is 5.0pf and maximum capacitance for the input pins is
5.5p1, the maimum capacitance for CE_n and WP_n is 5.5p1.
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5.7.1.33. Byte 143: NV-DDR / NV-DDR2 / NV-DDR3 features

This field describes features and attributes for NV-DDR, NV-DDR2, NV-DDR3 and/or NV-
LPDDR4 operation. This byte is mandatory when the NV-DDR or NV-DDR?2 data interface is
supported.

Bit 0 indicates the tCAD value that shall be used by the host. If bit 0 is set to one, then the host
shall use the tCADs (slow) value in NV-DDR command, address and data transfers. If bit 0 is
cleared to zero, then the host shall use the tCADf (fast) value in NV-DDR command, address and
data transfers. This field applies to the NV-DDR data interface only.

Bit 1 indicates if the typical CLK, I/O and input pin capacitance values are reported in the
parameter page. If bit 1 is set to one, then the typical CLK, /O and input pin capacitance values
EEEpoE sty paE) (i e eyl pEr sk
are not used.
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6.7.1.34. Byte 143: NV-DDR / NV-DDR2 / NV-DDR3 features
This field describes features and attributes for NV-DDR, NV-DDR2, NV-DDR3 and/or NV-
LPDDR4 operation. This byte is mandatory when the NV-DDR or NV-DDR2 data interface is
supported.

Bit 0 indicates the tCAD value that shall be used by the host. If bit 0 is set to one, then the host
shall use the tCADs (slow) value in NV-DDR command, address and data transfers. If bit O is
cleared to zero, then the host shall use the tCAD (fast) value in NV-DDR command, agdrsss and
data transfers. This field applies to the NV-DDR data interface only.
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U 1 = Supports timing mode U

143 [¢) NV-DDR / NV-DDR2 features

4-7 Reserved (0)

3 1 =device requires Vpp enablement sequence
2 1 =device supports CLK stopped for data input
1 Reserved (0)

0 tCAD value to use
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214, Calculating Pin Capacitance

To calculate the pin capacitance for all loads on the 1/ bus, the host should utilize the reported
pin capacitance per NAND Target in Read Parameter Page (refer to section 5.7). The maximum
capacitance may be used, or the typical capacitance if provided by the device may be used. The
algorithm to use is:

PinCapacitance = 0;
for (Htarget = 0; Htarget < TotalHtargets; Htarget++)

for (Ntarget = 0; Ntarget < TotalNtargets; Ntarget++)
PinCapacitance += GetCapacitanceFromRPP (Ntarget);

This methodology will calculate an accurate maximum or typical pin capacitance, respectively,
accounting for all NAND Targets present. When using CE_n pin reduction, the technique shall be
used for each NAND Target on each Host Target to compute the total value.
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Parameter

tADL2 Address cycle to data loading time

tccs2 8 Change Column setup time, valug specified inparameter page
CEH ‘CE_n high hold time

tCH CE_n hold time

1CS CE_n setup time

DH Data hold time

DS Data setup time

tFEAT! Busy time for Set Features and Get Features’

Hrc! Interface and Timing Mode Change time

RR Ready to data output cycle (data only)

RST Device reset time, measured from the falling edge of RIB_n o the rising edge of RIB_n.
wed4 (WE_n high or CLK rising edge) to SR[6] low

WHRZ Command, address, or data input cycle to data output cycle
TWHRTS Address cycle to data output for training

WTRNS Ready-busy time during write RX training

WW WP _n transition to command cycle

NOTE:

1. Measured from the falling edge of SR[6] to the rising edge of SR6].
2. ADL is used for Program operations. tWHR is used for Read ID, Read Status, and Read Status Enhanced
commands. tCCS is used for commands that modify the column address and thus impact the data pipeline;
these commands include Change Read Column and Change Write Column.
For Set Features when using NV-DDR2 or NV-DDR3, tWB starts on the rising edge of DQS for parameter P4.
Commands (including Read Status / Read Status Enhanced) shall not be issued until after tWB is complete.
WHRT, tWTRN is used only for training commands.
For the NV-DDR2, NV-DDR3 and NV-LPDDR4 interfaces, during data input sequences which require tCCS,
1CCS is referenced from WE# high to:
a. The first byte (DQS_t rising edge) input when warmup cycles are disabled
b. The first byte (DQS_t ising edge) of the first input warmup cycle when warmup cycles are enabled
7. For the NV-DDR2, NV-DDR3 and NV-LPDDRA interfaces, during data output sequences which require tCCS,
1CCS is referenced from WE# high to the RE_t falling edge marking the start of the read pre-amble
(IRPRE/RPREZ).
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Table 4-61 General Timing Parameters





