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1Gbit NAND Flash Memory

1Gb NAND FLASH

1Gb (128Mx 8), 3.3v,8 bit ECC NAND flash



1Gbit NAND Flash Memory

General Description

The ZDNDI1GXXXXX is a single 3.3v 1Gbit NAND Electrically Erasable and Programmable Read-Only Memory
(NAND E2PROM) organized as (2048 + 128) bytes x 64 pages x 1024 blocks. The device has a 2176-byte static
registers which allow program and read data to be transferred between the register and the memory cell array in
2176-byte increments. The Erase operation is implemented in a single block unit (128 Kbytes + 8 Kbytes: 2176
bytes x 64 pages).

The ZDNDI1GXXXXX is a serial-type memory device which utilizes the 1/O pins for both address and data
input/output as well as for command inputs. The Erase and Program operations are automatically executed making
the device most suitable for applications such as solid-state file storage, voice recording, image file memory for
still cameras and other systems which require high-density non-volatile memory data storage.

Features

» Single Level per Cell (SLC) Technology
» ECCrequirement: 8bit/512Bytes
Power Supply Voltage
Voltage range: 2.7V ~ 3.6V
> Organization
Page size: x8 (2048 + 128) bytes; 128- bytes spare area
Block size: x8 (128k + 8k) bytes
1004 block (min) ~ 1024 block (max)
> Modes
Read, Reset, Auto Page Program, Auto Block Erase, Status Read, Page Copy

A\

>  Access time
Cell array to register: 25us (max)
Serial Read Cycle: 25 ns (min) (CL=50pF)
> Program/Erase time
Auto Page Program: 300 s /page (typ.)
Auto Block Erase: 2.5 ms/block( typ.)

> Reliability
10 Year Data retention (Typ)
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Pin Assignments
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Package Dimension

PR 1 CORMER

I
=3 | L _
2;.'-}“9 -""—'.'_:_,.. '—'-,_—'T""'"@ r = .4" - / JETAIL 8
FIN AL CORNES. b S B g 2o 4,3 ,-M
i 7 b
{ = 1\
N i - ll: <)
- > ® O 2|6 *\:t*é—
B oo o|lo oo B
[l i
C ‘& 0 |0 O O C
B
D Ti—.[:t o oclo O e—-p
alaga]a |=—L--|
i
TOP WIEW OTTIOM VIE

DETAIL & —

\3_ B #eec]C] a3
A ] %— 1,
SENTND nun:lg._ll_lx&.:__.#'_'._q e : = T l T — + I_

c
I
b ol E"'_‘smmc FLAKE

2ay[fadd]C
E |{__ }.-' EI".l .
DETAIL A&{zd:
PIN 1 CORMER syMao]] WILLIMETER
Wi | woM [ mwax
A —— | —— 1.14
Al 0.25 030 | oas
Al o7 0.7E .81
AT 0.50 BASIC
; r c .22 | 026 | 030
.$_:‘BEEE®|C|'“|B| o 2 00 600 | 610
| [grir@d | c] o 3.00 BASIC
E 7e0 | sooc | Ba0
i El 5.00 BASIC
69 Q - 1,00 BASIC
b 035 | o40] 045
L 1.30 REF
__—-f"'/ 24%8b — aag 0.10
cCe 0.15
ddd 0.0
DETAIL B<2:1) - 215;




¢zfé? tta 1Gbit NAND Flash Memory

VCC VCCO
Logic Diagra
CE# ————{] [-*_D{h-l-'OT
WE# FO8-11015 (x16 only)
REf ———( O
ALE
CLE 1/01~1/08
WPg ————(
V88 VS50
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Pin Description
Pin Name Description

1/01-1/08 (x8) | Inputs/Outputs. The 1/0 pins are used for command input, address input, data input, and data
output. The I/O pins float to High-Z when the device is deselected or the outputs are disabled.

CLE Command Latch Enable. This input activates the latching of the 1/0 inputs inside the Command
Register on the rising edge of Write Enable (WE#).

ALE Address Latch Enable. This input activates the latching of the 1/0 inputs inside the Address Register
on the rising edge of Write Enable (WE#).

CE# Chip Enable. This input controls the selection of the device. When the device is not busy CE# low
selects the memory.

WE# Write Enable. This input latches Command, Address and Data. The 1/O inputs are latched on the
rising edge of WE#.

Read Enable. The RE# input is the serial data-out control, and when active drives the data onto the
RE# 1/0 bus. Data is valid tREA after the falling edge of RE# which also increments the internal column
address counter by one.

WP# Write Protect. The WP# pin, when low, provides hardware protection against undesired data
modification (program / erase).

R/B# Ready Busy. The Ready/Busy output is an Open Drain pin that signals the state of the memory.

VCC Supply Voltage. The VCC supplies the power for all the operations (Read, Program, Erase). An
internal lock circuit prevents the insertion of Commands when VCC is less than VLKO.

VSS Ground.

NC Not Connected.

Notes:

1. A 0.1 uF capacitor should be connected between the VCC Supply Voltage pin and the VSS Ground pinto decouple the current surges
from the power supply. The PCB track widths must be sufficient to carry the currents required during program and erase operations.
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Block Diagram
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Array Organization

Schematic Cell Layout and Address Assignment

The Program operation works on page units while the Erase operation works on block units

- .. __,.-f p
e i oo
i ot
Deta C-acher - 2048 T A page consists of 2176 bytes in which 2048 bytes are
7 used for main memory storage and 128 bytes are for
F Pl s redundnnr}' or for other uses
Page Buffer| .- 2048 ; 1 page = 2176 hytes
L 1 block = 2176 bytes * 84 pages = (128K + 8K) bytes
L Capacity = 2176 bytes = Gdpages = 1024 blocks
. _x’f}ﬁ-ianesﬂ block
85536 | b= --—-5—";,;”#
pages | :
1024 blocks | ;
] 7
- o)
2176
An sddress is read in via the I/O port over four
consecutive clock eyeles, as shown in Table 1.
Addressing
/08 /o7 /106 1/05 /04 1/03 /102 1101
First cycle CA7 CA6 CA5 CA4 CA3 CA2 CA1 CA0
Second cycle L L L L CA11 CA10 CA9 CA8
Third cycle PA7 PAG6 PAS5 PA4 PA3 PA2 PA1 PAQ
Fourth cycle PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8

CAO to CA11: Column address
PAO to PA15: Page address

[ PA6 to PA15: Block address J
PAO to PA5: NAND address in block



1Gbit NAND Flash Memory

Absolute Maximum Ratings

SYMBOL RATING VALUE UNIT
\Vce Power Supply Voltage -06t04.6 \
VIN Input Voltage -0.6t0 4.6 \
Viio Input /Output Voltage -0.6toVee + 0.3 (<46V) \
PD Power Dissipation 0.3 w
TSOLDER Soldering Temperature (10 s) 260 °C
TsTG Storage Temperature -55t0 150 °C
TOPR Operating Temperature -40 to 85 °C
s * - o -
Capacitance *(Ta=25°C, f = 1 MHz)
SYMBOL PARAMETER CONDITION MIN MAX UNIT
CIN Input VIN=0V — 10 pF
Cout Output Vout =0V — 10 pF
* This parameter is periodically sampled and is not tested for every device.
Valid Blocks
SYMBOL PARAMETER MIN TYP. MAX UNIT
NvB Number of Valid Blocks 1004 — 1024 Blocks

NOTE: The device occasionally contains unusable blocks. Refer to Application Note (13) toward the end of this document.
The first block (Block 0) is guaranteed to be a valid block at the time of shipment. The specification for the minimum

number of valid blocks is applicable over lifetime The number of valid blocks is on the basis of single plane

operations, and this may be decreased with two plane operations.
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Recommended DC Operating Conditions

SYMBOL PARAMETER MIN TYP. MAX UNIT
Vcc Power Supply Voltage 2.7 — 3.6 \%
VIH High Level input Voltage Veex 0.8 — Vce + 0.3 V
VIL Low Level Input Voltage -0.3* — Veex 0.2 \%

* -2V (pulse width lower than 20 ns)

DC Characteristics (Ta = -40 to 85°C, VCC = 2.7 to 3.6V )

SYMBOL PARAMETER CONDITION MIN TYP. MAX UNIT
I Input Leakage Current VIN =0VtoVcec — — +10 pA
ILO Output Leakage Current Vout =0VtoVcc — — +10 PA
Icco1 Serial Read Current CE# = VIL, louT = 0 mA, tcycle = 25 — — 30 mA
Icco2 Programming Current — — — 30 mA
Iccos Erasing Current — — — 30 mA
Iccs Standby Current CE# =Vcc-0.2V, WPH = 0 VVCC — — 50 MA
VOH High Level Output Voltage IoH = -0.1 mA Vee - 0.2 — — \
VoL Low Level Output Voltage loL = 0.1 mA — — 0.2 \Y
loL Output current of  RY/BY pin |\/o _ 9oy _ 4 _ mA
(RY/BY)

10



1Gbit NAND Flash Memory

AC CHARACTERISTICS AND RECOMMENDED OPERATING

(Ta = -40 to 85°C, VCC = 2.7 to 3.6V)

SYMBOL PARAMETER MIN MAX UNIT
tcLs CLE Setup Time 12 — ns
tCLH CLE Hold Time 5 — ns
tcs CE#  Setup Time 20 — ns
tCcH CE# Hold Time 5 — ns
twp Write Pulse Width 12 - ns
tALS ALE Setup Time 12 - ns
tALH ALE Hold Time 5 — ns
tDS Data Setup Time 12 — ns
tDH Data Hold Time 5 - ns
twc Write Cycle Time 25 - ns
twH WE#  High Hold Time 10 — ns
tww WP# Highto WE# Low 100 — ns
tRR Readyto RE# Falling Edge 20 — ns
tRW Readyto WE# Falling Edge 20 - ns
tRP Read Pulse Width 12 — ns
tRC Read Cycle Time 25 — ns
tREA RE# Access Time — 20 ns
tCEA CE#  Access Time - 25 ns
tCLR CLE Lowto RE# Low 10 — ns
tAR ALE Lowto RE# Low 10 — ns

tRHOH RE#  High to Output Hold Time 25 - ns
tRLOH RE#  Low to Output Hold Time 5 _ ns
tRHZ RE# High to Output High Impedance _ 60 ns
tCHZ CE#  High to Output High Impedance — 20 ns
tcsb CE# High to ALE or CLE Don'’t Care 0 - ns
tREH RE#  High Hold Time 10 - ns
tIR Output-High-impedance-to- RE#  Falling Edge 0 — ns
tRHW RE# Highto WE# Low 30 — ns
twWHC WE# Highto CE# Low 30 - ns
tWHR WE# Highto RE# Low 60 - ns
tR Memory Cell Array to Starting Address - 25 us
tDCBSYR1 Data Cache Busy in Read Cache (following 31h and 3Fh) - 25 us
tDCBSYR2 Data Cache Busy in Page Copy (following 3Ah) — 30 ps
twB WE# High to Busy — 100 ns
tRST Device Reset Time (Ready/Read/Program/Erase) - 5/5/10/500 us

*1: tCLS and tALS can not be shorter than tWP
*2: tCS should be longer than tWP + 8ns.

11




1Gbit NAND Flash Memory

AC Test Conditions

CONDITION
PARAMETER
Vcce: 2.7 to 3.6V

Input level Vce -0.2V,0.2V
Input pulse rise and fall time 3 ns

Input comparison level Vee/ 2
Output data comparison level Vec /2
Output load CL (50pF) + 1TTL

Note: Busy to ready time depends on the pull-up resistor tied to the RY/BY# pin.

Programming and Erasing Characteristics
(Ta = -40 to 85°C, Vcc = 2.7 to 3.6V)

SYMBOL PARAMETER MIN TYP. MAX UNIT NOTES
tPROG Average Programming Time — 300 700 us
tDCBSYW2 Data Cache Busy Time in Write Cache (following 15h) — — 700 us (1)
N Number of Partial Program Cycles in the Same Page — — 4
tBERASE Block Erasing Time — 25 5 ms

(1) tDCBSYW2 depends on the timing between internal programming time and data in time.

Data Output

When tREH is long, output buffers are disabled by /RE=High, and the hold time of data output depend on tRHOH
(25ns MIN). On this condition, waveforms look like normal serial read mode.

When tREH is short, output buffers are not disabled by /RE=High, and the hold time of data output depend on
tRLOH (5ns MIN). On this condition, output buffers are disabled by the rising edge of CLE, ALE, /CE or falling edge of
/WE, and waveforms look like Extended Data Output Mode.

S ——
12
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1Gbit NAND Flash Memory

Mode Selection

The operation modes such as Program, Erase, Read and Reset are controlled by command operations shown in

Table 3. Address input, command input and data input/output are controlled by the CLE, ALE, /CE, /WE , /RE

/WP signals as shown in Table 2.

Table 2. Logic Table

CLE ALE CE WE RE I WP
Command Input H L L g H [ N
Data Input L L L o U H H
Address input L H L £ H .
Senal Data Output L L B H T .
Dunng Program (Busy) ' . " ¥ 3 H
During Erase (Busy) . * = . . H
. . H . . | .
During Read (Busy) |
; 5 L H{*2) H{*2) .
Program, Erase Inhibad . * . . - L
ey : : H ' . 0VNee

H: VIH, L: VIL, *: VIH or VIL

1. *1:  Refer to Application Note (10) toward the end of this document regarding the WP signal when Program or Erase Inhibit

and

2, *2 :If CE is low during read busy, WE and RE must be held High to avoid unintended command/address input to the device or read to device. Reset or

Status Read command can be input during Read Busy.

13
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Table 3. Command table (HEX)

First Cycle Second Cycle Acceptable while Busy

Serial Data Input 80 —

Read 00 30
Column Address Change in Serial Data Output 05 EO
Read with Data Cache 31 —

Read Start for Last Page in Read Cycle with Data Cache 3F -
Auto Page Program 80 10
Column Address Change in Serial Data Input 85 —
Auto Program with Data Cache 80 15
Read for Page Copy (2) with Data Out 00 3A
Auto Program with Data Cache during Page Copy (2) 8C 15
Auto Program for last page during Page Copy (2) 8C 10
Auto Block Erase 60 DO

ID Read 90 -
Status Read 70 _

Reset FF -

HEX data bit assignment
(Example) Senal Data Input: 80h

ijo|jo0ojojo|jQa|0|0
8 7 6 4 1101
Table 4. Read mode operation states
CLE ALE CE WE RE 1/01 to 1/08 Power
Output select L L L H L Data output Active
Output Deselect L L L H H High impedance Active

H: VIH, L: VIL

14



1Gbit NAND Flash Memory

Zétta

Device Operation
Read Mode
Read mode is set when the "00h" and “30h” commands are issued to the Command register. Between the two

commands, a start address for the Read mode needs to be issued. After initial power on sequence, “00h” command
is latched into the internal command register. Therefore read operation after power on sequence is executed by the
setting of only five address cycles and “30h” command. Refer to the figures below for the sequence and the block

diagram (Refer to the detailed timing chart.).

ce [\ M
= \ A A B AP FZZA A A B
LIAVARVIAVAVAVAWY!
ALE [ \
= ) N

RY /BY Column Address M Page Address N \ Busy ;" R
o —oon}—{ M M o i it i
- i = Page Address N

Star-address input
A data transfer operation from the cefl array to the Data

M m —
Data Cache | L = ] Cache via Page Bulfer starts on Ihe rising edge of WE in the
1 30h command input cycle (after the address information has
Page Buffer | :}- ] been latched). The device will be in the Busy state during ihis
Select page \ transfer pefiod.
N A S T s T e Ce“ a"a':lr .ﬁ.ﬂf_‘l’ m Iral'ISI'Er j]EI'HII, I'I'IE MEE I_Elums Iﬂ Rfidh' SH‘E
E tr Serial data can be output synchronously with the RE  clock

VO 1o B m = 2175 from the start address designated in the address input cycle

15
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Random Column Address Change in Read Cycle

CLE,/—\ [—\1 /—\ [—\
=\ AAAAA 72 BA PAPAALANAAALR

%

Start-address mpm Start from cﬂlpaﬁ Start from Col M
7] T Dwring the serial data output from the Data Cache. the column
| address can be changed by inputting a new column address

[ —— using the 05h and E0h commands. The data is read out in serial

I !, ] starting at the new column address. Random Column Address

{ Change operation can be done multiple imes within the same
rm?qm—hJ.:..l'IIIJIIIFJJJI.'IIIIJJ’IJ'!J!J"!.-’I.F.l" me
T T

16
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Read Operation with Read Cache

The device has a Read operation with Data Cache that enables the high speed read operation shown below. When
the block address changes, this sequence has to be started from the beginning.

ae /\ i I i [\ [\
= \A 4480 72 il A LA A LA A

locEsvR

Col M Page N Column §  Page Addness Pasge Address H - 1 Page Address N+ 2
Datn Cacha
 — s  — | TR | — - L

= © ® = @

Ty TEE==q0" =00 S
Ceb Armay - % Paga N+ 1 frmmmermren

Page M« 2 :
0% IMhE FE ek IMhE FE dack IFh k& .E dlock

If the 31h command is issued to the device, the data content of the next page is transferred to the Page Buffer during serial data out from the Data Cache, and therefore the

tR (Data transfer from memory cell to data register) will be reduced.

1. Normal read. Data is transferred from Page N to Data Cache through Page Buffer. During this time period, the device outputs Busy state for tR max.

2. After the Ready/Busy returns to Ready, 31h command is issued and data is transferred to Data Cache from Page Buffer again. This data transfer takes tDCBSYR1
max and the completion of this time period can be detected by Ready/Busy signal.

3. Data of Page N + 1 is transferred to Page Buffer from cell while the data of Page N in Data cache can be read out by /RE clock simultaneously.

4. The 31h command makes data of Page N + 1 transfer to Data Cache from Page Buffer after the completion of the transfer from cell to Page Buffer. The device
outputs Busy state for tDCBSYR1 max.. This Busy period depends on the combination ofthe internal data transfer time from cell to Page buffer and the serial data out
time.

5. Data of Page N + 2 is transferred to Page Buffer from cell while the data of Page N + 1 in Data cache can be read out by /RE clock simultaneously

6. The 3Fh command makes the data of Page N + 2 transfer to the Data Cache from the Page Buffer after the completion of the transfer from cell to Page Buffer. The

device outputs Busy state for tDCBSYR1 max.. This Busy period depends on the combination of the internal data transfer time from cell to Page buffer and the serial data

out time.
7. Data of Page N + 2 in Data Cache can be readout, but since the 3Fh command does not transfer the data from the memory cell to Page Buffer, the device can accept

new command input immediately after the completion of serial data out.

17
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1Gbit NAND Flash Memory

Auto Page Program Operation

The device carries out an Automatic Page Program operation when it receives a "10h" Program command after the
address and data have been input. The sequence of command, address and data input is shown below. (Refer to the

detailed timing chart.)

CLE | |||
IJ'I

»-B0000-EROE E
BO000EERNEE =

—

Col M PageP Data

Data input
Program Reads verification

Selected
page

R,

The data is transferred {programmed) from the register to the
selected page on ihe rising edge of WE  following input of the
“10h" comimand. Afler programiming, the programmed data is
transiemed back fo the register to be automatically verified by the
device. If the programming does not succeed, the ProgramVesily
operation is repeated by the device until success i achieved or unil
thie macdmum loop nember set in the device is reached

18
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Random Column Address Change in Auto Page Program Operation
The column address can be changed by the 85h command during the data input sequence of the Auto Page

Program operation.

Two address input cycles after the 85h command are recognized as a new column address for the data input. After
the new data is input to the new column address, the 10h command initiates the actual data program into the
selected page automatically. The Random Column Address Change operation can be repeated multiple times within

the same page.

& OO0 - OO =

‘- Col M
Col.M  PageN BUSY
Col. M Col. M
- .
Datainput  *| ™ R ]
L1

F'mgraml\ ) Reading & verification

e [

S
19
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Auto Page Program Operation with Data Cache

The device has an Auto Page Program with Data Cache operation enabling the high speed program operation shown
below. When the block address changes this sequenced has to be started from the beginning

e I i U — LS\ o iV
E"‘«EHLEH A2 D ABRRRARd AR B, AQADAAA, A2

prouy [ W — . " I '

20
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Issuing the 15h command to the device after serial data input initiates the program operation with Data Cache
1. Datafor Page N is input to Data Cache.

2. Data is transferred to the Page Buffer by the 15h command. During the transfer the Ready/Busy outputs Busy
State (tDCBSYW?2).

3. Data is programmed to the selected page while the data for page N + 1 is input to the Data Cache.
By the 15h command, the data in the Data Cache is transferred to the Page Buffer after the programming of

page N is completed. The device output busy state from the 15h command until the Data Cache becomes empty.
The duration of this period depends on timing between the internal programming of page N and serial data

input for Page N + 1 (tDCBSYW?2).
Data for Page N + P isinput to the Data Cache while the data of the Page N+ P — 1 is being programmed.

The programming with Data Cache is terminated by the 10h command. When the device becomes Ready, it
shows that the internal programming of the Page N + P is completed.

NOTE: Since the last page programming by the 10h command is initiated after the previous cache program, the
tPROG during cache programming is given by the following;

tPROG = tPROG for the last page + tPROG of the previous page — ( command input cycle + address input cycle +
data input cycle time of the last page)

Pass/fail status for each page programmed by the Auto Page Programming with Data Cache operation can be
detected by the Status Read operation.

. 1/01 : Pass/fail of the current page program operation.

. 1/02 : Pass/fail of the previous page program operation.

The Pass/Fail status on 1/01 and 1/02 are valid under the following conditions.

. Status on |/O1: Page Buffer Ready/Busy is Ready State.

The Page Buffer Ready/Busy is output on /06 by Status Read operation or RY / BY pin after the 10h command
. Status on 1/02: Data Cache Read/Busy is Ready State.

The Data Cache Ready/Busy is output on |/O7 by Status Read operation or RY / BY pin after the 15hcommand.

Example! I——
o2 =» Invadid Paget ! Page 1 .| Fage N -2 irreaid Page N -1
I == Invvalid Invahd Page 2 : Rralsd i Page N
T T U 1 -
,.-’—"_H-\,_‘ St il : Satus JI_ S Halus
Status . 1l :
@ = )@@= EEDEED! EE @ -)EDE)E
]
Page 1 Page 2 | E Paga N-1 Page N
- i e
RYEY pin [ ]
p L L | , L [
)
Diaka Cache Busy L] @ ! ! ] o

—_—ay ; :

———3, :

Page Buflar Busy Fage 1 . !

Pap? | ! -

L |

' i

| i

I |

If the Page Buffer Busy returns to Ready before the next 80h command input, and if Status Read is done during

this Ready period, the Status Read provides pass/fail for Page 2 on 1/01 and pass/fail result for Page1 on /02

21
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Page Copy (2)
By using Page Copy (2), data in a page can be copied to another page after the data has been readout. When the
block address changes (increments) this sequenced has to be started from the beginning.

-t ® O
G p

Addeesa GCol = 0 star Azddress Wt i semcii il Cal = 0 stan
CAD 1o Ca1, PAD to PA1S CAD o CATI, PAD IO PATS | i i i CAD to CAT, PAD o PA1S
(Page M) (Page M) Page NP1} @
®

AEY || ||1R I|I ||lu.r_-,asu_-.-.-; H ||1|:||:.es-r|=_1

Dt Sor Pagg M @Mﬁlﬂhﬁ @ - 1-da 1]
Data Cache 1 C | 1—-]
Page Bufler T [ | 1
Call Array

Pags N [FFrarrr s

Page Copy (2) operation is as following.

1. Data for Page N is transferred to the Data Cache.

Data for Page N is read out.

2
3. Copy Page address M is input and if the data needs to be changed, changed data is input.
4. Data Cache for Page M is transferred to the Page Buffer.

5

After the Ready state, Data for Page N + P1 is output from the Data Cache while the data of Page M is being programmed.

Command @
input
O oI s ) e P O GE) R rot - o it} —(5)
Aldrass ) Addrass

Cad =10 s Adidrass Y Col = [ st
1

CAD G CATH, PADID PAIS i aies | CADGOATI, PADmPAIE | A0 10 CATY, PG o PATE

(Page M+RT} (Pags N+F2) e iPage FHPr)
® )2 Jio 19 &
Ry Ill_|lr lll_lll IocasyR2 III|_ poasvRz

Ipcesvwz

Data Cacha
Paga Buflar
Cell Aray =t Nkl

e o
P et
e

Copy Page address (M + R1) is input and if the data needs to be changed, changed data is input.
After programming of page M is completed, Data Cache for Page M + R1 is transferred to the Page Buffer.

By the 15h command, the data in the Page Buffer is programmed to Page M + R1. Data for Page N + P2 is transferred to the Data cache.

© ® N o

The data in the Page Buffer is programmed to Page M + Rn - 1. Data for Page N + Pn is transferred to the Data Cache.

22
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Command
mput
O— i -

Address
CAD o CAT1, PAD to PA1G
{Page M+Rn)

_® \ ;
RY IBY teroc ("1)

@ Data for Page M + Rn @ Diata for Page M + Bn
Data Cache .—_ CI:!

Page Buffer C 1

—" I
F':-thl MePn-| A eSS EERY
B ] B ]
Cell Arra ) e e e e e ) T e e e
R RN

il il
FEEEEISTFET IS
e e ———
e

10. Copy Page address (M + Rn) is input and if the data needs to be changed, changed data is input.

11. By issuing the 10h command, the data in the Page Buffer is programmed to Page M + Rn.

(*1) Since the last page programming by the 10h command is initiated after the previous cache program, the tPROG here will be expected as the

following,

tPROG = tPROG of the last page + tPROG of the previous page - ( command input cycle + address input cycle + data output/input cycle time

of the last page)
NOTE)

Data input is required only if previous data output needs to be altered.

If the data has to be changed, locate the desired address with the column and page address input after the 8Ch command, and change only

the data that needs be changed.
If the data does not have to be changed, data input cycles are not required.
Make sure WP# is held to High level when Page Copy (2) operation is performed.

Also make sure the Page Copy operation is terminated with 8Ch-10h command sequence
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Auto Block Erase
The Auto Block Erase operation starts on the rising edge of WE# after the Erase Start command “DOh” which follows
the Erase Setup command “60h”. This two-cycle process for Erase operations acts as an extra layer of protection
from accidental erasure of data due to external noise. The device automatically executes the Erase and Verify

operations.

RY (EY

ID Read

G0

— DO
Block Address oo Spant
input Ieycles  command

\

Busy

[t}

Status Read
commmand

1o
Fal

Pass

The device contains ID codes which can be used to identify the device type, the manufacturer, and features of the
device. The ID codes can be readout under the following timing conditions:

CLE f \

=
e 7,
1."-.R
ALE f -Ii
E ‘ll [ [\ [ [ [
theea
1o —{ son — oon } { oan }——{ Fin i S }—{ S }_{ See )
; \ / \ | \ | \ f \takie 5 \table 5 \iabie 5
|0 Read Address 00 Maker code  Devies code 3rd Data 4th Data Sth Data
command
Table 5. Code table
Description 1108 1107 1106 1/105 1104 1103 1102 1101 Hex Data
1st Data Maker Code 1 0 0 1 1 0 0 0 98h
2nd Data Device Code 1 1 1 1 0 0 0 1 F1h
3rd Data Chip Number, Cell Type 1 0 0 0 0 0 0 0 80h
Page Size, Block Size,
5th Data Plane Number 0 1 1 1 0 0 1 0 72h
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3rd Data
Description 1/108 | 107 1106 1105 1104 /03 1102 1101
1 0 0
Internal Chip Number 2 0 1
4 1 0
8 1 1
2 level cell 0 0
Cell Type 4 level cell 0 1
8 level cell 1 0
16 level cell 1 1
Reserved 1 0 0 0
4th Data
Description 1108 1107 1106 1105 1104 1103 1102 1101
Page Size 1 KB 0 0
2 KB 0 1
(without redundant area) 4 KB 1 0
8 KB 1 1
Block Size 64 KB 0 0
128 KB 0
(without redundant area) 256 KB 1 0
512 KB 1
0
1/0 Width x8
x16 1
Reserved 0 0 1
5th Data
Description 1108 1107 1106 1105 /04 1103 1102 1101
1 Plane 0 0
Plane Number 2 Plane 0 1
4 Plane 1 0
8 Plane 1 1
Reserved 0 1 1 1 1 0
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Status Read

The device automatically implements the execution and verification of the Program and Erase operations. The
Status Read function is used to monitor the Ready/Busy status of the device, determine the result (pass /fail) of a
Program or Erase operation, and determine whether the device is in Protect mode. The device status is output via
the I/O port using RE# after a “70h” command input. The Status Read can also be used during a Read operation to
find out the Ready/Busy status.

The resulting information is outlined in Table 6.

Table 6. Status output table

. Page Program : ! Read
Datrman Block Erase Cilchie Fragem Cache Read
Chip Status1
o1 g ; Pass/Fail FPass/Fail Invalid
FPass:. 0 Fail: 1
Chip Status 2 ; ;
1102 i Invalid Pass/Fail Invalid
Pass: 0 Fail: 1
1H03 Mot Lised ] 0 0
V04 iNotUsed 0 0 ‘0
O Mot Lised 0 0 0
VOB ;I'—‘age Buffer Ready/Busy R —_— ER — EFE dviB
/ ' Ready” 1 Busy: 0 : eady/Busy f eady/Busy | eady/Busy
' Data Cache Ready/Bus
Vo7 ?R:ad',r a1 L FB:s: 0 .Readwﬂ-uw EREIII'_‘IWE-IJSF :ReadY-’Bus‘r‘
; Wiite Protect
os | Wnte Protect Wnite Protect Write Protect
' !Not Protected 11 Protected: 0

The Pass/Fail status on I/01 and 1/02 is only valid during a Program/Erase operation when the device is in the Ready
state.
Chip Status 1:

During a Auto Page Program or Auto Block Erase operation this bit indicates the pass/fail result.

During a Auto Page Programming with Data Cache operation, this bit shows the pass/fail results of the current
page program operation, and therefore this bit is only valid when 1/06 shows the Ready state.

Chip Status 2:

This bit shows the pass/fail result of the previous page program operation during Auto Page Programming with
Data Cache. This status is valid when 1/07 shows the Ready State.

The status output on the I/06 is the same as that of 1/07 if the command input just before the 70h is not 15h
or 31h.

26



. 7’é?tt a 1Gbit NAND Flash Memory

An application example with multiple devices is shown in the figure below.

GE!J\ CE2 L CES.* C‘?i'«l']’ {:_Eq*'-lrl
CLE
-ﬁE Device Device Device Device Device
WE g 1 < 2 J 3 4 N -3 N+1

Status on Device 1 Status on Device N

System Design Note: If the RY / BY# pin signals from multiple devices are wired together as shown in the diagram,

the Status Read function can be used to determine the status of each individual device.
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Reset

The Reset mode stops all operations. For example, in case of a Program or Erase operation, the internally
generated voltage is discharged to 0 volt and the device enters the Wait state.

Reset during a Cache Program/Page Copy may not just stop the most recent page program but it may also stop
the previous program to a page depending on when the FF reset is input.

The response to a “FFh” Reset command input during the various device operations is as follows:

When a Reset (FFh) command is input during programming

Intermal Vpp JI|r ‘\‘_‘_
RY/BY \ | /

trgT (max 10 us)

When a Reset (FFh) command is input during erasing

ooy CEE Y
Internal erase
i !Jr \\--._
RY (BY \
tpgT (max 500 ps)
W

When a Reset (FFh) command is input during Read operation

RY/BY \ [

e "
tmer imar & ush

@
&

When a Reset (FFh) command is input during Ready

\

IRgT (max 5 us)
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When a Status Read command (70h) is input after a Reset

CEE ) o
\h..___..f’ \.__..-‘H R S

— VO status: PassiFail — Pass
— - Ready/Busy — Rea

When two or more Reset commands are input in succession

(1) {23 (3}
RY/BY \ \\?r
The second @ command is invalid, but the third @ command is valid
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Zdtta

Timing Diagrams

Latch Timing Diagram for Command/Address/Data

tow

Ios

Setup Time

Command Input Cycle Timing Diagram

ton
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Address Input Cycle Timing Diagram

. las ety
toH tcs twe ICcH
w— "
=D Al D Z
Ctwp | W twe | twH | twe e | twp

W . s -
s *_/r_\L_/‘ A

- tas talH
w__ | l

tos | toH DS | DH s | H 1S | DH

Data Input Cycle Timing Diagram

."'.-I'HOI"I.I']L

; tcis teLH
ics teu ics | ofen

.

e % o /f:
- tas taLk
twe
twe bwvH twe bwp
- \ T\ /“"\I :f
e \ /]
tps | toH Ins | IpH | tos | tou

10 %222k P KR P KGR K42
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Serial Read Cycle Timing Diagram

tae
kP IREH tRe il lRe denz
RE ‘: Y/ N / =1y f
e Anse. N M I\ /| trrz
lEs  weon| |'REa  [lewop R teHOH
Tcea | ) . IcEA ——
Vo ¢ ) —S———— —

trr
'-J.
RY IBY

E] Vo ViL

Status Read Cycle Timing Diagram

CLE

oLs LM
i S o e
kcs
CE '{
Icea
WE lemz
- -
R N 4
Nt || trwice
ios | ton bR
tREs IRHZ
. Status |
] Ton gl

RYIBY /

SV or Vi

*:  T0Oh represents the hecadeomal number
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Read Cycle Timing Diagram

IcLR
CLE ]
_4 tors louH ‘:CE-:C_LI_-I
s |tCH tcs ICH
[e—
=\ |2 B B A £ |72
twe
F i [ :j / / { |
= 7 o U U\ |
_T:IH_H faLs _ "ln.LH aLs
ALE ’[ '—'[
. " . _'Re
RE s !
tps |toH los|to losfion los|ton  fos|lon 1 |1DH R | CEA
;: CAD YA Cas W Pa0 VY Pan IREAJp Dout
- e = Data out from
. Col. Add N Col. Add. N
RY/BY /
L
Read Cycle Timing Diagram: When Interrupted by /CE
L]
CLE
_41':15 TGLHF IcLs  CLH
g toH s teH
=\ |2 A B A B |72
weo e JtCsD
=\ Yy Y\
taLH taLs Jan taLs
/ | A
ALE ] s
h' L
R e Tiowz
RE T ] 1
Pl ? -
ins | inH insltod tositoH iDs|ioe  tos|tod o |toH - HCEA
i 3 tRR HOH
f"’ ‘é"' - r-u-‘ "‘-41 I‘.—. i Tne?r —
b, & CAD CAB FAD PAS Dout)_{Dout
e /ﬂﬁ'}m% o7 to 11 o7 gmm 30h | N N+'I?
1 |
Col. Add. N Col. Add. N
RY/BY ]"-. |
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Read Cycle with Data Cache Timing Diagram (1/2)

=T ! =T
l‘ —
CLE
e % ‘?_",'4 e85 1'E+l—.| s tE'l—-
B Ban B 7
b
R TR T Vet |
talH lus | lan las ey
/ |
ALE W |
[
2 s, e
108) o tns(ioy tosltoe tsfion ] 1035 (R T} Ak
Ath

*  The column address will be et 1o 0 by the 31h command nput

Read Cycle with Data Cache Timing Diagram (2/2)

oA toiw iR
CLE .
oy
Llos =

iy

g

il
i

C
2
C_

1
1
1
T
WE i
: ICES hoER HoEA
1
|
ALE 1
H R
! = _q_| ”
: 1 I|I f
: 'l_
i ol of RES
1
1
1 [1] 1
1
: Page address M+ M7 Fage address M - x
=) i | I 1 } g [ '
RY(BY 1 E 1 | i| Cod. A5d. 0
: Col. Add. 0 Col Add 0
]
1
m Mk sure io berminate the operation with 3Fh command.
Confirues from | 1 ] of pravious page
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Column Address Change in Read Cycle Timing Diagram (1/2)

oLk

CLE f ' :

tcrs laH (ks foid :

; Icg NcH e ! :

=B H H H A h Db

bwe |

e : 1CEA i

e Y an [ r J !

||_j I

lalH las tALH, TAL :

I

- I

R tRe: !
= | I N\

i

DS |1oH pz|loH osiion fos|lod bs|loH  tos|lon RR | s !

1—-1 = - :

| l

CAD CABR PAD FA8
WM? 10 11 Fef o 7 Ko 15028 20 A -|-@
Page address F-"Eieﬁdﬂ"e-‘-‘-’r

P Pl

Ry 1BV II 1] I i

L :

Column address |

A i

i

I

I

(]

Caontinues fram ol next page

35



‘ 7fétt a 1Gbit NAND Flash Memory

Column Address Change in Read Cycle Timing Diagram (2/2)

o
(]
Eﬁ 3
T g
S
>
S

g

LCH

: i fwe L=
e U Y Y U
: aH_ tALs s tus |
s E / |.
_E Wil |lRc
N U RYEY)

tosfon osfton tosfon  tosfo | [tmes

cml—lpl—1, =
D757 0 e —

Column address Page address
B B

Mmﬁmli[dtaﬂpam
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Data Output Timing Diagram

CLE F {

Iols o e
- foH
=7 7 7
e (.
|N.H
ALE 1 Jﬁ
tnc ioHz
i3 IREH P P Iz
= | [ |
- j L
ECEh tns | o4
taEA Ly o
Vo Dout nd }——
AR -

RY (BY s
)

Auto-Program Operation Timing Diagram

ol 5 ;
I O \_
'lcg [

EEE54] : Do not input data while data is being output
EZ]  vimorv

*} M oupto 2175 (byte inpul data for <8 device),
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Auto-Program Operation with Data Cache Timing Diagram (1/3)

icis P
CLE _\_
s tom s L W
e Ics i
=Y W\
J:' -
lew
WE N\ f \ E X
taLH taH M / w
tae DCES YW
laLs WEB
ALE
ki g
Iln'I
FE
ips
tos oy togtoH

toes
canWeas Veao \Vees = 1
~ D e EE— K0

RY /BY

D175

EEE - 0o not input data white data is being cutput

Focsd - Wi or VL

CAD 1o CAT1 is D in this diagram 1

Continues 1o |] of nexl page
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Auto-Program Operation with Data Cache Timing Diagram (2/3)

i ] ’
W
CLE ;TM — " o
les Ics :
leH " .
L I [T, taLH (_\_/_l /] f_\_/r—
taLs tars Incesyw2
ALE
Li
T T
i i
ek ¥
RE
tos % HisE
%os| 1o tos|ton T Jtow ' E
Tle] CAD Y CAB\ PAD\/ PAB 2 @
M?*mnxmxum} LN %’
i ]_II;_I
RY /BY i
H
i
H
[ s e o o o o -
” Repeal a max of 62 times {in order 1o program pages 1 1o 62 of a biock). 5

Continued from [1] of 1ast page

@ : Do not INput data while data |s being cutput

s - Wiy or VL
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Auto-Program Operation with Data Cache Timing Diagram (3/3)

ALE

g

T\
tys leROG (*1)
; e

2

Continued from m of last page

(Note) Make sure to terminate the operation with 80h-10h- command sequence. If the operation is terminated by 80h-15h command
sequence, monitor I/O 6 (Ready / Busy) by issuing Status Read command (70h) and make sure the previous page program operation is

.
EZ - 0o not mput data white data is being output. lﬂ_l

Eoe - or Vg

(*1} iprRosz Since the last page programming by 10h command is miliated after the previous cache
proagram, the (proc during cache programming i given by the fallowing equaton

tpros = iprog of the [ast page + tprn: of the previous page — A

A= [command inpus cycle + address mput cycle + data input cycle tme of the last page)

It *A* exceeds the tproc of previous page, terog of the last page s tprog max

completed. If the page program operation is completed issue FFh reset before next operation.
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Auto Block Erase Timing Diagram

CLE

h

tCoLH

[ il \___ Lk

Diiizn by 077

7

HE
tos o
PAD FAR
w % * o7 Mo 15 £
|
|
RY /BY Auto Block Erase Stant |
Erase Setup command
command

"'n"'|HI:II'"|"|.|_

Busy

e

70h Status

EE] oo notinput data whike data is being output

ID Read Operation Timing Diagram

Status Reawd
command

lcis
CLE
ts | tcs  flol tcEa
. ( 7
c
YT / \
WE _\_/‘ taLs taLH
LaLH tag
ALE ‘; !&.
— )
R oM \
os REA |l IREA REA
Vo S0h 1,‘ (1] r‘ GBh ["u Fih f
ID Read Address Maker code Device code
command (L]

% s ViHor Vi
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Application Notes and Comments

(1) Power-on/off sequence:

The timing sequence shown in the figure below is necessary for the power-on/off sequence.

The device internal initialization starts after the power supply reaches an appropriate level in the power on
sequence. During the initialization the device Ready/Busy signal indicates the Busy state as shown in the figure
below. In this time period, the acceptable commands are FFh or 70h.

The WP signal is useful for protecting against data corruption at power-on/off.

2TV Ak
25 v
Vl:{,
ov /|

Don't
Care
=, VE, E
CLE ALE
Vil |
& ViL | ! [ Vi
WF | ms max | ms max
9 L e
100 45 MEX e Operation 100 4S5 MaX o

Irnwabd ' Imvakd  Invabd
Ready/Busy

(2)Power-on Reset The following sequence is necessary because some input signals may not be stable at power-on.

: o
Power on ®

Hesat

(3) Prohibition of unspecified commands

The operation commands are listed in Table 3. Input of a command other than those specified in Table 3 is
prohibited. Stored data may be corrupted if an unknown command is entered during the command cycle.

(4) Restriction of commands while in the Busy state

During the Busy state, do not input any command except 70hand FFh.

(5) Acceptable commands after Serial Input command “80h”

Once the Serial Input command “80h” has been input, do not input any command other than the Column Address

Change in Serial Data Input command “85h”, Auto Program command “10h”, Auto Program with Data Cache
Command “15h”, or the Reset command “FFh”.

WE L 111 [

=

Address input

i \ T

If acommand other than “85h”, “10h” , “15h” or “FFh” is input, the Program operation is not performed and the
device operation is set to the mode which the input command specifies.
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ey T
80 XX \_1[1_’,
\-l-/ Mode specified by the command. Programming cannot be executed.

Command other than

“85h", "10W", “15h" or “FFh"
(6) Addressing for program operation
Within a block, the pages must be programmed consecutively from the LSB (least significant bit) page of the
block to MSB (most significant bit) page of the block. Random page address programming is prohibited.

From the LSB page to MSB page Ex.]| Random page program (Prohibition)
DATA IN: Data (1) » Data (64) DATA IN: Data (1) » Data (64)
\\—' Data register \“* Data register
L 1 1 N
Page 0 {1 Page 0 {2)
Page 1 (2) Page 1 (32)
Page 2 (3) Page 2 (3)
Page 31 (32) Page 31 (1)
Page 63 (64) Page 63 (64)

(7) Status Read during a Read operation

Command @ @ @ [
e \ [\ :
R VAVAVAVAV W e a—

RY/BY % /
BE Address N Status RE:;:I U : : \_/-U-

%,

command input Status output
Status Read

The device status can be readout by inputting the Status Read command “70h” in Read mode. Once the device has
been set to Status Read mode by a “70h” command, the device will not return to Read mode unless the Read
command “00h” is inputted during [A]. If the Read command “00h” is inputted during [A], Status Read mode is reset,
and the device returns to Read mode. In this case, data output starts automatically from address N and address
input is unnecessary
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e O_QF;H Py P
BD 10 70 L] a0 10
E—— LY i \‘-..‘;; SS—E—— ¥ L
Address Data Address Data
M input N imput

ﬂ If the programming result for page address M is Fail, do not try lo program the

'm page to address M in ancther block without the data input sequence

Because the previous input data has been lost, the same input sequence of 80h

command, address and data s necessary

(9) RY / BY# : termination for the Ready/Busy pin (RY/ BY#)
A pull-up resistor needs to be used for termination because the RY / BY# buffer consists of an open drain circuit.

Voo
M%-Vm |
L Vee =R 5 ol
Device = | \'\ Busy i A
L—T R — :
—I I CL 1 tr
W =33V
yss - 25°C
;7Tr 15 ps — Cp = 50 pF 15 ns
t 10us| —— Y —{ 10ms
tr _'____—-""__'__
This data may vary from device to device, 05 us o :_- - 5ns
We recommend that you use this data as a ) I 1 i
reference when salecting a resistor valus. o 1K 2KO 3KO 4 Ko
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(10) Note regarding the WP# signal
The Erase and Program operations are automatically reset when WP# goes Low. The operations are enabled and

disabled as follows:

Enable Programming

| )g

baywy (100 ns MIN)

_/
&>—
RY /BY U
/
CO—

.
- M,

RY /BY

by (100 ns MIN)
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dik

-/
C

Enable Erasing
e/
RY/BY | |
' ;
bwyw (100 ns MIN)
Disable Erasing
W\
RY /BY
L

by (100 ns MIN)

(11) When five address cycles are input

Although the device may read in a fifth address, it is ignored inside the chip.

Read operation

Read operation

ae [ )\

[

&\

o

ALE /

A U A U A W A W \/
-

vo ——eo

30h

o
Address input

Ignored

RY /BY

| S
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Program operation
Erogram operation

ar [\

=\

VR VAVAVAWAY WaAWAWES
e / \

o —@—O-OO-O-O OO0

* Ignored =

b e,
Address input Data input

(12) Several programming cycles on the same page (Partial Page Program)

Each segment can be programmed individually as follows:

R —
S s

4th programming | All1s | Data Pattern 4

Result | DataPatemi | DataPaten2 | ----rerrmescmecsomememeen Data Pattern 4
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(13) Invalid blocks (bad blocks)
The device occasionally contains unusable blocks. Therefore, the following issues must be recognized:

Please do not perform an erase operation to bad blocks, 1t may be

impossible to recover the bad block information if the information 1s
erazed.

o -
//W o Aok Check if the device has any bad blocks after installation into the system.

Refer to the test flow for bad block detection. Bad blocks which are
detected by the test flow must be managed as unusable blocks by the

system.

77 ~ Bad Biock A bad block does not affect the performance of good blocks because it is

izolated from the bit lines by select gates.

The number of valid blocks over the device lifetime 15 as follows:

MIN TYP. MAX UNIT

Valid (Good) Block Number 1004 — 1024 Block

Bad Block Test Flow
Regarding invalid blocks, bad block mark is in whole pages.
Please read one column of any page in each block. If the data of the column is 00(Hex), define the block as a bad

block.
| Start )

Block No =1

Fail
Read Check

T

Pass
Block No. = Block Mo_ + 1 Bad Block *1

Last Block

*1- No erase operation is allowed to detected bad blocks
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(14) Failure phenomena for Program and Erase operations

The device may fail during a Program or Erase operation.
The following possible failure modes should be considered when implementing a highly reliable system.

FAILURE MODE DETECTION AND COUNTERMEASURE SEQUENCE
Block Erase Failure Status Read after Erase — Block Replacement
Page Programming Failure Status Read after Program — Block Replacement
Read Bit Error ECC Correction / Block Refresh

ECC: Error Correction Code. 8 bit correction per 512 Bytes is necessary.

Block Replacement

Program
Emor UDCUTE VWhen an efmor happens in Block A, try 1o reprogram the
I Buffer | hy = . data into another Block (Block B) by loading from an
memany ‘:::“--:_-' —— exiemal buffer. Then, prevent further sysiem accesses
—-L_\. ~H~- e to Biock A ( by creating a bad block table or by using
1“& ey J another appropriale scheme).
.\\ }
o | :
T + Block B
Emse

When an error occurs during an Erase operation, prevent future accesses to this bad block
(again by creating a table within the system or by using another appropriate schemea)_

(15) Do not turnoff the power before write/erase operation is complete. Avoid using the device when the battery
is low. Power shortage and/or power failure before write/erase operation is complete will cause loss of data

and/or damage to data.

(16) Reliability Guidance

This reliability guidance is intended to notify some guidance related to using NAND flash with 8 bit ECC for each 512

bytes. For detailed reliability data, please refer to ZETTA’s reliability note. Although random bit errors may

occur during use, it does not necessarily mean that a block is bad. Generally, a block should be marked as bad

when a program status failure or erase status failure is detected. The other failure modes may be recovered by

a block erase.

ECC treatment for read data is mandatory due to the following Data Retention and Read Disturb failures.
Write/Erase Endurance

Write/Erase endurance failures may occur in a cell, page, or block, and are detected by doing a status read after

either an auto program or auto block erase operation. The cumulative bad block count will increase along with the

number of write/erase cycles.

Data Retention
The data in memory may change after a certain amount of storage time. This is due to charge loss or charge gain.
After block erasure and reprogramming, the block may become usable again. Here is the combined characteristics
image of Write/Erase Endurance and Data Retention.
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/

Data _— N
Retention \

[Years] — — =g

& e P T a At .-..-..-..-..‘ & & Py

Write/Eraze Endurance [Cycles]

Read Disturb
A read operation may disturb the data in memory. The data may change due to charge gain. Usually, bit
errors occur on other pages in the block, not the page being read. After a large number of read cycles

(between block erases), a tiny charge may build up and can cause a cell to be soft programmed to another state.

After block erasure and reprogramming, the block may become usable again.
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Part Numbering System

ZDND XX XX X X X -X X

Package
A: 12 x 20 mm2 (TSOP1 48) H-ROHS & Halogen Free

F: 6 x 8 mm2 (BGA24)

Temperature
E: Extended (-25°C~85°C)
I: Industrial (-40°C~85°C)

Versions
A:Versions A
B:Versions B

Classification

1: SLC Small Block
2: MLC Small Block
3: SLC Large Block
4: MLC Large Block

Operation Voltage
U: 3.3V

Organization
08: x8

Device Density

1G: 1Gbit

Base Part Number

ZDND: Zetta Nand Flash Family
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Revision History:

Rev. Date Changes Remark
1.0 2023/8/15 Initial version Preliminary
1.1 2023/12/28 Package update Preliminary
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