














































































































Table 12-1. Block Protection Bits Table

CMP INV BP2 BP1 BP0 Protect Rows
X X 0 0 0 All unlocked
0 0 0 0 1 Upper 1/64 locked
0 0 0 1 0 Upper 1/32 locked
0 0 0 1 1 Upper 1/16 locked
0 0 1 0 0 Upper 1/8 locked
0 0 1 0 1 Upper 1/4 locked
0 0 1 1 0 Upper 1/2 locked
X X 1 1 1 All locked (Default)
0 1 0 0 1 Lower 1/64 locked
0 1 0 1 0 Lower 1/32 locked
0 1 0 1 1 Lower 1/16 locked
0 1 1 0 0 Lower 1/8 locked
0 1 1 0 1 Lower 1/4 locked
0 1 1 1 0 Lower 1/2 locked
1 0 0 0 1 Lower 63/64 locked
1 0 0 1 0 Lower 31/32 locked
1 0 0 1 1 Lower 15/16 locked
1 0 1 0 0 Lower 7/8 locked
1 0 1 0 1 Lower 3/4 locked
1 0 1 1 0 Block 0
1 1 0 0 1 Upper 63/64 locked
1 1 0 1 0 Upper 31/32 locked
1 1 0 1 1 Upper 15/16 locked
1 1 1 0 0 Upper 7/8 locked
1 1 1 0 1 Upper 3/4 locked
1 1 1 1 0 Block 0
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13 Status Register

The content of status register can be read by issuing the GET FEATURE (OFH) command, followed by
the status register address COH. The meaning of each bit in status register is listed as follows:

Table 13- 1. Status Register Bit Description

Bit Name Description

This bit indicates that a program failure has occurred. It will also be set if the
user attempts to program an invalid address or a protected region, including the
OTP area. This bit is cleared during the PROGRAM EXECUTE command

sequence or a RESET command.

P_FAIL Program Fail

This bit indicates that an erase failure has occurred. It will also be set if the user
E_FAIL Erase Fail attempts to erase a locked region. This bit is cleared at the start of the BLOCK

ERASE command sequence or the RESET command.

This bit indicates that the current status of the write enable latch(WEL) and must
be set (WEL = 1), prior to issuing a PROGRAM EXECUTE or BLOCK ERASE
command. It is set by issuing the WRITE ENABLE command. WEL can also be
disabled (WEL = 0), by issuing the WRITE DISABLE command.

This bit is set when a PROGRAM EXECUTE, PAGE READ, BLOCK ERASE or

OoIP Operation In Progress RESET command is executing, indicating the device is busy. When the bit is 0,

WEL Write Enable Latch

the interface is in the ready state.

This bit provides ECC status as follows:

00b = No bit errors were detected

01b = bit error was detected and corrected

10b = bit error was detected and not corrected

ECCS1, ECCS0 ECC Status 11b = bit error was detected and corrected, error bit number = ECC max which
is according to extended register.

ECCS is set to 00b either following a RESET, or at the beginning of the READ. It
is then updated after the device completes a valid operation. After power-on
RESET, ECC status is set to reflect the contents of block 0, page 0.

Notes: The ECC status of register COH will be cleared when ECC is disabled.
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14 Block Management

A NAND Flash device is specified to have a minimum number of valid blocks of the total available blocks
per die, which means the devices may have blocks that are invalid when shipped from the factory. The
factory identifies invalid blocks before shipping by attempting to program the bad-block mark into every
location in the first page of each invalid block. It may not be possible to program every location in an
invalid block with the bad-block mark but the first spare area location in each bad block is guaranteed to
contain the bad-block mark. System software should initially check the first spare area location for
non-FFh data on the first page of each block prior to performing any program or erase operations on the
NAND Flash device.

Table 14-1. Valid Block Information
Total available blocks 8192

Minimum number of valid blocks 8032
The bad block mark All 00h
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15 Power-On Process

When the chip reached the power on level, the internal power on reset signal will be released. The device
can response host commands after tPUW (Max 4ms). The host should issue GET FEATURE (OFh). The
device will use the OIP bit in the status register to inform the host that initialization in power-on process is
completed. Setting OIP bit to1 indicates that the device is still initializing. Setting the OIP bit to 0 indicates
that the power on process is finished. If OIP bit is 1, the host will repeatedly issues GET FEATURE (OFh)

command to monitor the power-on process until the OIP bit is set to 0.

VCC
PN
VCC(max) ..................................................................
VCC(min) |-ooeeeveeeeeinnnne e, Device is fully accessible
T_VSL
Reset State
........ SRS AEN RASRLLIIITS RN PRRRRRIIRRERLE
VWI ™ T_PUW
P Time
Figure 15-1. Power-On Process
Table 15-1. Power-On Process Parameters
Parameters Symbol Min Typical Max Unit
VCC (min) to CS# Low tVSL 50 - 500 us
Time Delay Before Read/Write Instruction tPUW - 3 4 ms
Write Inhibit Threshold Voltage 3.3V vWI 2.5 - - \Y
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16 Electrical Characteristics

Table 16-1. SPI NAND DC Characteristics

Parameters Symbol Min Typical Max Unit
SPI Supply Voltage VCC 3.0 3.3 3.6 \Y
VCC standby current ISB - 120 UuA
VCC active current (sequential read) ICC1 - 25 30 mA
VCC active current (Program) ICC2 - 25 30 mA
VCC active current (Erase) ICC3 - 25 30 mA
Input low level V_IL -0.3 - 0.2xVCC \%
Input high level V_IH 0.8xVCC - VCC +0.3 Vv
Output High Voltage V_OH VCC-0.2 --- - \Y
Output Low Voltage V_OL - - 0.2 \%
Input Leakage Current I_LlI - - +10 uA
Output Leakage Current I_LO - - +10 uA
Table 16-2. Capacitance Characteristics

Parameters Symbol Min Typical Max Unit Condition
Input Capacitance CIN - - 3.5 pF VIN=0V
Output Capacitance COouT - - 3.5 pF VOUT=0V
Load Capacitance CL 10 pF
Input Rise and Fail time - - 5 ns
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Table 16-3. AC Time Characteristics (T =-40 ~ 85°C, CL= 10pF)

Parameters Symbol Min Typical Max Unit
Clock Frequency FC - --- 120 MHz
Page Program Time tPROG - 610 750 us
Page Read Time tRD - 270 - us
Clock High Time tCLH 4.16 - - ns
Clock Low Time tCLL 4.16 - - ns
Command deselect Time tSHSL 20 - - ns
CS# Setup Time tSLCH 4 ns
CS# Hold Time tCHSL 4 ns
Data In Setup Time tDVCH 2 - - ns
Data In Hold Time tCHDX 4 - - ns
Output Hold time tCLQX 2.7 - - ns
Clock to output Valid tCcLQv - 7.5 ns
CS# High to Output Invalid tSHQZ - - 4 ns
CS# Active Hold time relative to SCLK tCHSH 4 - - ns
CS# Not Active Setup time relative to SCLK tSHCH 4 - - ns
Hold# hold time relative to SCLK tCH 5 - - ns
Hold# non-active hold time relative to SCLK tCD 5 - - ns
Hold# setup time relative to SCLK tHD 5 --- - ns
Hold# non-active setup time relative to SCLK tHC 5 - - ns
Hold# to output High-Z tHZ - - 10 ns
Hold# to output Low-Z tLZ - - 10 ns
WP# setup time tWPS 20 - - ns
WP# hold time tWPH 100 ns
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Figure 16-1. Serial Input Timing
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Figure 16-3. Hold# Timing
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17 Package Outline Information

Table 17-1. LGA (8 x 6 x 0.8mm) Dimension Table

Dimension (MM)

Dimension (MIL)

0450 | 0.500 | 0.550

Symbol
Min Nom Max Min Nom Max
A 0.700 0.750 0.800 27.559 29.528 31.496
(A1) 0.500 0.550 0.600 19.685 21.654 | 23.622
A2 - 0.210 - - 8.268 -
b 0.350 0.400 0.480 13.780 15.748 18.898
D 7.900 8.000 8.100 311.023 | 314.960 | 318.897
E 5.900 6.000 6.100 232.283 | 236.220 | 240.157
e 1.270 50.000
L

17.717 | 19.685 | 21.654
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Figure 17-1. LGA (8 x 6 x 0.8mm) Package Outline Drawing Information
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