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1Gb (x8) 3.3V NAND FLASH MEMORY with 1b ECC

1S34/35ML01G081

FEATURES

e Flexible & Efficient Memory .

Architecture
- Organization: 128Mb x8
- Memory Cell Array: (128M + 4M) x 8bit
- Data Register: (2K + 64) x 8bit
- Page Size: (2K + 64) Byte
- Block Erase: (128K + 4K) Byte
- Memory Cell: 1bit/Memory Cell

e Highest performance

- Read Performance
- Random Read: 25us (Max.)
- Serial Access: 25ns (Max.)
- Write Performance
- Program time: 400us - typical
- Block Erase time: 3ms — typical

o Low Power with Wide Temp. Ranges
- Single 3.3V (2.7V to 3.6V) Voltage
Supply
- 15 mA Active Read Current
- 10 pA Standby Current
- Temp Grades:
- Industrial: -40°C to +85°C
- Extended: -40°C to +105°C
- Automotive, Al: -40°C to +85°C
- Automotive, A2: -40°C to +105°C

¢ Reliable CMOS Floating Gate
Technology

- ECC Requirement: X8 - 1bit/512Byte
- Endurance: 100K Program/Erase cycles
- Data Retention: 10 years

Efficient Read and Program modes

Command/Address/Data Multiplexed 1/0
Interface

Command Register Operation
Automatic Page 0 Read at Power-Up Option
- Boot from NAND support

- Automatic Memory Download

NOP: 4 cycles

Cache Program Operation for High
Performance Program

Cache Read Operation

Copy-Back Operation

EDO mode

OTO Operation

Bad-Block-Protect

Advanced Security Protection

Hardware Data Protection
- Program/Erase Lockout during Power
Transitions

Industry Standard Pin-out & Packages
T =48-pin TSOP1
B =63-ball VFBGA
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GENERAL DESCRIPTION

The 1S34/35ML1G081 is a 128Mx8bit with spare 4Mx8bit capacity. The device is offered in 3.3V Vcc Power
Supply. Its NAND cell provides the most cost-effective solution for the solid state mass storage market.
The memory is divided into blocks that can be erased independently so it is possible to preserve valid
data while old data is erased.

The device contains 1,024 blocks, composed by 64 pages consisting in two NAND structures of 32
series connected Flash cells. A program operation allows to write the 2,112-Byte page in typical 400us
and an erase operation can be performed in typical 3ms on a 128K-Byte for X8 device block.

Data in the page mode can be read out at 25ns cycle time per Byte. The I/O pins serve as the ports for
address and command inputs as well as data input/output.

The copy back function allows the optimization of defective blocks management: when a page program
operation fails, the data can be directly programmed in another page inside the same array section
without the time consuming serial data insertion phase.

The cache program feature allows the data insertion in the cache register while the data register is
copied into the Flash array.

This pipelined program operation improves the program throughput when long files are written inside
the memory. A cache read feature is also implemented. This feature allows to dramatically improving
the read throughput when consecutive pages have to be streamed out. This device includes extra
feature: Automatic Read at Power Up.
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1. PIN CONFIGURATION
48-pin TSOP (Type I)

NC[ |1 48| Jvss”
NC[ | NC
NC [ NC
NC[ | NC
NC[ | 1107
NC[ | 1106
RB#[ | /05
RE#[ | 1104
CE# NC
|: @)
NC[ | vee
NC[ | NC
vee [ |12 37 [ ]vcce
vss[ |13 36| |vss
NC NC
NC E vee”
CLE[ | NC
ALE[ | /03
WE#[_| 1102
wp# || /o1
NC[ | /00
NC[ | NC
NC[ | NC
NC[ | NC
NC[ |24 25| ]vss”

Note:

1. These pins might not be bonded in the package; however it is recommended to connect these pins to the designated
external sources for ONFI compatibility.

Integrated Silicon Solution, Inc.- www.issi.com 6
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63-ball VFBGA
Balls Down, Top View

(AL \A2 A9 \10/
NC NC NC NC
(81 B )
NC NC NC

{c3) {ca) {cs) {ce) {c7) {cs}

WP ALE VSS CE# WE# RIBH#

(o3}  {pa)  {ps}  {pe}  {or}  {psj

NC RE# CLE NC NC NC

(e3y  {ea) (e}  {ee);  {er}  {es]

NC NC NC NC NC NC

(F3)  {Fay  (Fsy (e} (F  (Fs]

\‘__7/ \‘~__,'( \\;__,’ \‘~__,'( \‘__’/(1) \\__,’I

NC NC NC NC VSS NC

(c3y  f{eay  {es; (e}  {e7)  {es)

NC vee® NC NC NC NC

(w3 {wa)  (ms)  {me) (W} {He)

NC 1/100 NC NC NC VCC

() {ay (s (& (o ()

NC 1101 NC vee 1105 1107

(k) (xay  (xsy {key (k1) {Kke)

VSS 1102 1103 1104 1/106 VSS
G e o)
NC NC NC NC
My (M2 WP s
NC NC NC NC

Note:

1. These pins might not be bonded in the package; however it is recommended to connect these pins to the designated
external sources for ONFI compatibility.

Integrated Silicon Solution, Inc.- www.issi.com 7
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2. PIN DESCRIPTIONS

Pin Name Pin Function
I/00 ~ 1/07 (X8) |DATA INPUTS/OUTPUTS
The 1/O pins are used to input command, address and data, and to output data
during read operations. The I/O pins float to high-z when the chip is deselected or
when the outputs are disabled.

CLE COMMAND LATCH ENABLE

The CLE input controls the activating path for commands sent to the internal
command registers. Commands are latched into the command register through the
I/0O ports on the rising edge of the WE# signal with CLE high.

ALE ADDRESS LATCH ENABLE

The ALE input controls the activating path for addresses sent to the internal
address registers. Addresses are latched into the address register through the I1/O
ports on the rising edge of WE# with ALE high.

CE# CHIP ENABLE

The CE# input is the device selection control. When the device is in the Busy state,
CE# high is ignored, and the device does not return to standby mode in program or
erase operation. Regarding CE# control during read operation, refer to 'Page read’
section of Device operation.

RE# READ ENABLE

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

WE# WRITE ENABLE
The WE# input controls writes to the 1/0O ports. Commands, address and data are
latched on the rising edge of the WE# pulse.

WP# WRITE PROTECT
The WP# pin provides inadvertent write/erase protection during power transitions.
The internal high voltage generator is reset when the WP# pin is active low.

R/B# READY/BUSY OUTPUT

The R/B# output indicates the status of the device operation. When low, it indicates
that a program, erase or random read operation is in progress and returns to high
state upon completion. It is an open drain output and does not float to high-z
condition when the chip is deselected or when outputs are disabled.

VCC POWER

VCC is the power supply for device.
VSS GROUND
N.C. NO CONNECTION

Lead is not internally connected.

Integrated Silicon Solution, Inc.- www.issi.com 8
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3. BLOCK DIAGRAM

—_— > High Voltage g
CE - o » gClrcuit ’ > E
CLE ——p > S 2 Memory Array
3 X
ALE —— > B I
= > S Page Buffer
WE# —p » g
S S AL12 - A27
WP# —p a » Address
RE# —— > o > | Counter > Y-Decoder
A0 — ALl
R/B# ] < f
OIE R —— ¢ > Data Buffer | <@
Figure 3.1 Functional Block Diagram
/ «— 1 Block = 64 Pages
1,024 Blocks
K 1 Page = (2K + 64) Bytes
1 Block = 64 Pages
= (128K+4K) Bytes
Page Buffer /I/)O 1 Device = 1,024 Blocks
(7:0] = 1024 x (128K+4K) Bytes
S~ ___“eaB
2048B
Figure 3.2 Array Organization
Integrated Silicon Solution, Inc.- www.issi.com 9
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Table 3.1 ARRAY Address (x8)

/OO0 |I/O1 |I/O2 |I/O3 |I/O4 |I/O5 |I/O6 |I/O7 | Address
1st cycle Ao A1 Az As Aq As As A7 Column Address

2" cycle As Ao Ao Aur *L *L *L *L Column Address

3 cycle A1z Az Aug Ais Aus A7 Aig Aig Row Address

4t cycle A20 A2 A2 Azs Az4 Aazs Az A2z Row Address

Notes:

1. Column Address: Starting Address of the Register.

2. *L must be set to “Low”.

3. The device ignores any additional input of address cycles than required.

Integrated Silicon Solution, Inc.- www.issi.com 10
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4. OPERATION DESCRIPTION

The 1S34/35ML01G081 is a 1Gbit memory organized as 128K rows (pages) by 2,112x8 columns.
Spare 64x8 columns are located from column address of 2,048~2,111. A 2,112-byte data register is
connected to memory cell arrays accommodating data transfer between the I/O buffers and memory
during page read and page program operations. The program and read operations are executed on a
page basis, while the erase operation is executed on a block basis. The memory array consists of 1,024
separately erasable 128K-byte blocks. It indicates that the bit-by-bit erase operation is prohibited on the
1IS34/35ML01G081.

The device has addresses multiplexed into 8 1/0Os. This scheme dramatically reduces pin counts and
allows system upgrades to future densities by maintaining consistency in system board design.
Command, address and data are all written through 1/0's by bringing WE# to low while CE# is low. Those
are latched on the rising edge of WE#. Command Latch Enable (CLE) and Address Latch Enable (ALE)
are used to multiplex command and address respectively, via the I/O pins. Some commands require one
bus cycle. For example, Reset Command, Status Read Command, etc require just one cycle bus. Some
other commands, like page read and block erase and page program, require two cycles: one cycle for
setup and the other cycle for execution.

In addition to the enhanced architecture and interface, the device incorporates copy-back program
feature from one page to another page without need for transporting the data to and from the external
buffer memory.

Integrated Silicon Solution, Inc.- www.issi.com 11
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Table 4.1 Command Set

Function 15t Cycle 2"d Cycle | Acceptable Command during
Busy
Read 00h 30h
Read for Copy-Back 00h 35h
Read ID 90h -
Reset FFh - O
Page Program 80h 10h
Copy-Back Program 85h 10h
Block Erase 60h DOh
Random Data Input @ 85h -
Random Data Output @ 05h EOh
Read Status 70h - (0]
Cache Program 80h 15h
Cache Read 31h -
Read Start For Last Page Cache Read 3Fh -
Note:
1. Random Data Input/Output can be executed in a page.
Integrated Silicon Solution, Inc.- www.issi.com 12
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5. ELECTRICAL CHARACTERISTICS
5.1 ABSOLUTE MAXIMUM RATINGS ®

Storage Temperature -65°C to +150°C

) Standard Package 240°C 3 Seconds
Surface Mount Lead Soldering Temperature

Lead-free Package 260°C 3 Seconds

Input Voltage with Respect to Ground on All Pins -0.6V to +4.6V
All /0 Voltage with Respect to Ground -0.6V to Vce + 0.3V(< 4.6V)
Vce -0.6V to +4.6V
Short Circuit Current 5mA
Electrostatic Discharge Voltage (Human Body Model)® -2000V to +2000V

Notes:

1. Applied conditions greater than those listed in “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect reliability.

2. ANSI/ESDA/JEDEC JS-001

5.2 RECOMMENDED OPERATING CONDITIONS

Part Number IS34/35ML01G081

Operating Temperature (Industrial Grade) -40°C to 85°C

Operating Temperature (Extended Grade) -40°C to 105°C

Operating Temperature (Automotive Grade Al) -40°C to 85°C

Operating Temperature (Automotive Grade A2) -40°C to 105°C

Vce Power Supply 2.7V (VMIN) — 3.6V (VMAX); 3.3V (Typ)
Integrated Silicon Solution, Inc.- www.issi.com 13
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1S34/35ML01G081
5.3 DC CHARACTERISTICS
(Under operating range)
Parameter Symbol Test Conditions Min Typ. Max Unit
Page Read tRC=tRCwmn,
. with Serial Access ICC1 CE#=VIL, IOUT=0mA i 15
Operating P ICC2 15
rogram - -
Current g 30 mA
Erase ICC3 - - 15
Stand-by Current (TTL) ISB1 |CE#=VIH, WP#=0V/VCC - - 1
CE#=VCC-0.2,
Stand-by Current (CMOS) ISB2 WV PH=0V/VCC - 10 50
Input Leakage Current ILI VIN=0 to Vcc (max) - - +/-10 UA
Output Leakage Current ILO [VOUT=0 to Vcc (max) - - +/-10
Input High Voltage VIH @ 0.8xVCC - Vce+0.3
i (6N - -
Input Low Voltage, All inputs VIL 0.3 0.9%VCC y
Output High Voltage Level VOH [IOH=-400 uA 24 - -
Output Low Voltage Level VOL [IOL=2.1mA - - 04
IOL _
Output Low Current (R/B#) (RIB#H) \VOL=0.4V 8 10 - mA

Notes:

1. VIL can undershoot to -2V and VIH can overshoot to VCC + 2V for durations of 20 ns or less.

2. Typical value are measured at Vcc=3.3V, TA=25C. Not 100% tested.

5.4 VALID BLOCK

Parameter

Symbol Min

Typ.

Max

Unit

IS34/35ML01G081

NVB 1,004

1,024

Block

Notes:

1. The device may include initial invalid blocks when first shipped. Additional invalid blocks may develop while being used.
The number of valid blocks is presented with both cases of invalid blocks considered. Invalid blocks are defined as blocks
that contain one or more bad bits which cause status failure during program and erase operation. Do not erase or program
factory-marked bad blocks. Refer to the attached technical notes for appropriate management of initial invalid blocks.

2. The 1st block, which is placed on 00h block address, is guaranteed to be a valid block at the time of shipment and is
guaranteed to be a valid block up to 1K program/erase cycles with 1bit/512Byte ECC.

Integrated Silicon Solution, Inc.- www.issi.com
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1S34/35ML01G081
5.5 AC MEASUREMENT CONDITION
Symbol Parameter Min Max Units
CL Output Load 1 TTL GATE and CL = 50pF pF
TR, TF Input Rise and Fall Times - 5 ns
VIN Input Pulse Voltages 0V to Vce \%
VREFI Input Timing Reference Voltages 0.5Vce \%
VREFO Output Timing Reference Voltages 0.5Vce \%
Note:
1. Refer to 8.10 Ready/Busy#, R/B#'s Busy to Ready time is decided by pull up register (Rp) tied to R/B# pin.
5.6 AC PIN CAPACITANCE (TA = 25°C, VCC=3.3V, 1MHZ)
Symbol Parameter Test Condition Min Typ Max Units
Cin Input Capacitance Vin = 0V - - 8 pF
Cio Input /Output Capacitance Vio = 0V - - 8 pF
Note:
1. These parameters are characterized and not 100% tested.
5.7 MODE SELECTION
CLE ALE CE# WE# RE# WP# Mode
H L L L H X Command Input
Read Mode
L H L L H X Address Input (4 clock)
H L L LA H H Command Input
Write Mode
L H L L H H Address Input (4 clock)
L L L L H H Data Input
L L L H N X Data Output
X X X X H X During Read (Busy)
X X X X X H During Program (Busy)
X X X X X H During Erase (Busy)
X X X X X L Write Protect
X X H X X 0V/Vcc@  |Stand-by
Notes:

1. Xcan be VIL or VIH.
2. WP# should be biased to CMOS high or CMOS low for standby.

Integrated Silicon Solution, Inc.- www.issi.com
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1S34/35ML01G081

5.8 ROGRAM/ERASE PERFORMANCNE
(Industrial: Ta=-40 to 85°C, Automotive, Al: Ta=-40 to 85°C, Vcc=2.7V ~ 3.6V)

Parameter Symbol Min Typ Max Unit
Average Program Time tPROG - 400 950 us
Dummy Busy Time for Cache Operation tCBSY - 3 950 us
Number of Partial Program Cycles in the Same Page Nop - - 4 cycle
Block Erase Time tBERS - 2 10 ms

Notes:

1. Typical program time is defined as the time within which more than 50% of the whole pages are programmed at 3.3V Vcc

and 25°C temperature.

2. tPROG is the average program time of all pages. Users should be noted that the program time variation from

page to page is possible.

3. tCBSY max.time depends on timing between internal program completion and data-in.

5.9 AC CHARACTERISTICS FOR ADDRESS/ COMMAND/DATA INPUT

Parameter Symbol Min Max Unit
CLE Setup Time tCLS®W 12 - ns
CLE Hold Time tCLH 5 - ns
CE# Setup Time tCS®W 20 - ns
CE# Hold Time tCH 5 - ns
WE# Pulse Width tWP 12 - ns
ALE Setup Time tALS®) 12 - ns
ALE Hold Time tALH 5 - ns
Data Setup Time tDS® 12 - ns
Data Hold Time tDH 5 - ns
Write Cycle Time tWC 25 - ns
WE# High Hold Time tWH 10 - ns
Address to Data Loading Time tADL® 70@ - ns

Note:

1. The transition of the corresponding control pins must occur only once while WE# is held low.
2. tADL is the time from the WE rising edge of final address cycle to the WE# rising edge of first data cycle.

Integrated Silicon Solution, Inc.- www.issi.com
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5.10 AC CHARACTERISTICS FOR OPERATION

Parameter Symbol Min Max Unit
Data Transfer from Cell to Register tR - 25 us
ALE to RE# Delay tAR 10 - ns
CLE to RE# Delay tCLR 10 - ns
Ready to RE# Low tRR 20 - ns
RE# Pulse Width tRP 12 - ns
\WE# High to Busy tWB - 100 ns
\WP# Low to WE# Low (disable mode)
WP# High to WE# Low (enable mode) WW 100 ) ns
Read Cycle Time tRC 25 - ns
RE# Access Time tREA - 20 ns
CE# Access Time tCEA - 25 ns
RE# High to Output Hi-Z tRHZ - 100 ns
CE# High to Output Hi-Z tCHZ - 30 ns
CE# High to ALE or CLE Don't care tCSD 0 ns
RE# High to Output Hold tRHOH 15 - ns
RE# Low to Output Hold tRLOH 5 ns
CE# High to Output Hold tCOH 15 - ns
RE# High Hold Time tREH 10 - ns
Output Hi-Z to RE# Low tIR 0 - ns
RE# High to WE# Low tRHW 100 - ns
\WE# High to RE# Low tWHR 60 - ns
Device |Read - 5 us
Resetting [Program - 10 us
Time Erase RST - 500 us
during... Ready - ) us
Cache Busy in Read Cache
(following 31h and 3Fh) (DCBSYR } 30 us

Note: If reset command (FFh) is written at Ready state, the device goes into Busy for maximum 5us.
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6. TIMING DIAGRAMS FOR OPERATION
6.1 COMMAND LATCH CYCLE
CLE 7':‘ tCLS JC_LHJI‘
: tCS {CH :
ces >
WP
WE#
: tALS &li:
ALE YT, /g
: DS <tD_H>:
vox YT commana XA
Figure 6.1 Command Latch Cycle
6.2 ADDRESS LATCH CYCLE
I tCLS
CLE «—
I, tCS
CE# W%
I<—MIC—>|
I WP | tWH :
WE# * f \I / \ / \ /
|IALS
< PR
ALE  _ § o/ o T o/ W
ox | Yol agd} - Yool Addz)(- " YRow Adad- - YRow AddX( - YRow Addd |
Figure 6.2 Address Latch Cycle
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6.3 INPUT DATA LATCH CYCLE

tCLH

<>
tCH!
CE# ))
| . ALS
| twC |
|
tWP | tWH :
wee Y\
tDS|tDH
[

ox = N onm o Xommes o gE Y own- X X own X |

Figure 6.3 Input Data Latch Cycle

6.4 SERIAL ACCESS CYCLE AFTER READ (CLE=L, WE#=H, ALE=L)

{CEA
ces K J J‘

je— tCHZ
tCOHj'

tRP  tREH b

A

< >le |
RE# v 1 X ,l 22 \ 4 :
—> e tRHZ
| REA tRHOH+—s);
1/10x Dout ) (TDOUT )8() /7\ Dout f
< tRC
l— tRR
RIB# (
Note:
1. Dout transition is measured at £200mV from steady state voltage at I/O with load.
2. trHoOH Starts to be valid when frequency is lower than 33MHz.
Figure 6.4 Serial Access Cycle after Read
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6.5 SERIAL ACCESS CYCLE AFTER READ (EDO TYPE CLE=L, WE#=H, ALE=L)

cex  JIIIA l
- —tCHZ
« RC—y COH—> |1
{RP | tREH _ ! "
RE# / ) (Z \ Al
tREA _ tREA | [ tRHZ
" * " I
_’ H »
?ﬁLOH ) tRHOH |
1/10x CEA _ Dout Dom) (¢ Iy Dour_}
e tRR
RIB# {
Notes:

1. Transition is measured at +/-200mV from steady state voltage with load.

This parameter is sample and not 100% tested. (tCHZ, tRHZ)
2. tRLOH is valid when frequency is higher than 33MHZ.
tRHOH starts to be valid when frequency is lower than 33MHZ.

Figure 6.5 Serial Access Cycle after Read (EDO Type CLE=L, WE#=H, ALE=L)

6.6 STATUS READ CYCLE

, {CLR
CLE f s | X
tCLH
€S
™ v 3
CE# 7|{ X AL
tCH ICEA
« * le—michHz
WP !
WE# | / [
— tWHR . |
« > |
RE# \ I S
> (tRHZ
tDS|tDH IR | REQ [
|
e tRHOH |
I/Ox Status out}

Figure 6.6 Status Read Cycle
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6.7 READ OPERATION
4% K3
“ * tCLR —» |« tCDS
%) m
ey

CLE

/\
ce#  \

tWC

|————>
e I AW a W aWalal:
< »| tAR
ALE W/ \ L 1@3
tRC
[ ————»
RE# twB — ‘—<2—

-— | »| tRR tRHZ
1/0x m 00h XCoIAdlecO|AddeRowAddXRowAddeowAdd%( 30h ) R (DomNHDumN+]>—<7{ )—(DMM
R/B# ]

Busy

Figure 6.7 Read Operation (One Page)

6.8 READ OPERATION (INTERCEPTED BY CE#)

CLE / \ / \ @K

« > tCLR
CE# \ @\

twWC

v N

< »| tAR

tRC
—>
RE# wB ._>\—/_*—/_\—2L/_\—/_
- »| tRR

1/0x M 00h XCoIAdlecO|AddeRowAddXRowAdd%RowAdde 30h ) R (DoulNHDuulNH)—( //

R/B# ) —
Busy
Figure 6.8 Read Operation (Intercepted by CE#)
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6.9 RANDOM DATA OUTPUT IN A PAGE

CLE [\ /\
« ¥ (CLR
CE# \ @
wer MR
»| AR
tRC
RE# B 3'; / * 7
« 1 [ ®Rr
1/0x m 00h  Col Add1 {Col Add2Row Add)¥Row Add}Row Addd 30n ) R { Dout N }{out e}
R/B# )_]-
Busy

CLE

CE#

wer T\ S\

|
i tWHR

i
ALE ' / \
|
i
RE# ! L/
|
|
|

- |« tREA
1/0x ———( 05h XCOlAdd1XCoIAdd2X EOh )— Dout M
T
R/B# i
i
1)
~/
Figure 6.9 Random Data Output in a Page
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6.10 PAGE PROGRAM OPERATION

CLE / 0\ / (; ;7 -
CE# \ / : .-r"\
L twe twC
O VWAV S W ol e e Wan -/ W
tADL WB > tPROG
ALE / \
tWHR
RE# \J
1/0x m 80h XCoIAdle(:olAddZXRowAddXRow Addé(Row Add:)—( Din N )—( // H Din M H 10h ) { 7on ) 1100
[}
R/B# )_Zz_j |

1/00 = 0 Successful Program

Busy 1/00 = 1 Error in Program

Note:
1. tADL is the time from the WE# rising edge of final address cycle to the WE# rising edge of first data cycle.

Figure 6.10 Page Program Operation
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6.11 PAGE PROGRAM OPERATION WITH RANDOM DATA INPUT

CE# '\'
T [

= —
FW’\C—W Fwo—ﬁ |
N 25 T S e N N N S 2 ST N P NI e S

e

RE# ']5 "

Column Address M Row Address p———ta0L — Colgmn Address. ) p——tA0OL——»
ox I 80h 3ol pdd? ¢ Col.Ad2 ) Row Add! - RowAdd2 y—C(Dinn__ 3 Woinm_ y—issn {Coladel ¥ ColAgdz y—{DOnJ
RiBE :

--—
P11
I 1 ‘l
-
cer ! {
cle * = I l;';
£ 1 X §
1 I
|
WES T £ £k Ry L—Sm i s
I | L—lWHR—»
]
e ! p)
column sddrace ) p——ta0I
I
o L83k JCCol Add1 3 Cal 8ddZ 3 —{ Dind s ';:}(Dmlf{ ——10h | | f70h ¢ [
A
' * BUSY (_7’
hit 55 \\— f00=0Succassiul Program
1 SO0 =1 Errorin Prograrm
T 1;
L--

Note: tapL is the time from the WE# rising edge of final address cycle to the WE# rising edge of the first data cycle.

Figure 6.11 Page Program Operation with Random Data Input
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6.12 COPY-BACK OPERATION WITH RANDOM DATA INPUT

CER 7 P E’} 1
r—r IGLR 1
s _ AN a1 § I
* AF v I
; Y - g |
" r- Hii: —— r = ] 5'} :
oy A% AR G & e
| P—'P.C—i1 I-l1 iRHZ :
REF % £ % £ % E[JIF\ 1
Calumn Addrass R Adres s U] 1
o I ik MW Col AddT W Col Bddl ¥ RowAdd] ¥ RowAdd? 3 d5h 1 R CET LIS S TR St L W e (T )—:—
P (RR I
Rig# L BUEY # 5'} '-T}
L--
oFr . i T
1
oLE I — N A
T
1
ALE 1 # 2 4 A
I [ {ADL -
L T O S S I S S 1 T . A
|
. | R
RER i ) L AU
1 Colurmn AdHress R sildress e —e
e : {ash ¥ Col Add1 W Col Bdd2 ¥ RowAddl ¥ RowAdiz {DinJ LAY W hink W h _ — —
| P—PROG—N
RIER = ) ' Busy 7 ]
1l el
Figure 6.12 Copy-Back Operation with Random Data Input
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6.13 CACHE PROGRAM OPERATION

.
1 F\wcﬂ Fm\rc —ﬂ CBSY 1
wee TN SN AN AN AN N f‘ I /_\_TE;( S
1 1
R % ) i
skrial Data Input Command »—mDL—J :
170 (8on W ColAdd ¥ Col.AddZ W RowAddl ¥ Rowaddz 3—<{DinnN__%___ U WDinM__—{1sn '{] t {eon__
: Column Address Page Row Address 1 up 02,112 Byte Data Serial Input p—> IWE :
RiB# [ 5" S BUSY SE'/ ]
! Max. 63 times repeatable o
D e e > | 1!
1 1 I 1
CE# | 1 -
CLE _:—\ 7 | ®
ALE ! 7 X ; 1
\ PROG :
1 ‘ | 1 L—IWHH—DT
RE# H 55 H N £
: LtﬂDLAJ F:ead Status Command
[ —:—(Bun ¥ col.add1 Y Col add2 ¥ Rowadd1 W Rowadd2 J—{DinN )(_55 ¥Dinm__ »—{10n —55——:—
: Column Address Page Row Address we r‘ : ::gg :] ::'{;Cfi;ﬂ ﬁ:ﬂa'am
. M o §
:-i-: Last page input and program
| R
Figure 6.13 Cache Program Operation
6.14 BLOCK ERASE OPERATION
CE#
CLE 71 3(
ALE i
r—ru.-"-.rc —b‘ tBERS
wee U S S
RE#
Auto Block Erase
Setup Command Row Address tWHR
o I son % RowAdd1 ) RowAdd2 X DOh 3 Il | {7on  3—{woo
RiB# Erase BUSY qu 1f00=0 Successful Erase
Command W00 =1 Etrorin Erase
Figure 6.14. Block Erase Operation
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6.15 CACHE READ OPERATION

ces o A A % ] /A
= e F % § ! N
ALE °__# i § : |
r_—lwc—ﬂ -
WES W N SS -
DCESTRpH R H b OCBSYRY
proy P
= AAYS T |
M Col. Aca. 0 : P
o G —@@@D—+
Page address M 1 [
roe : k_# I, ) i Xt
1
iql
| L 1 1
|
cee ol =, ) A % A )
CLE oY \ § 7 \ § / X )
ALE ol \'. SS %
wee °l ) % % o %
1 RR 1DCESYRY IRR RR
il i 1=
RES ' CACAYNS _AANS AN S
Col Add 0 L""E" Col Add 0 Col Add, 0
oo 000 - EEDE O -G+ @@ -E O —— @D
Page addrezs M+1 l Page address M+2 Page address M43
1 41
I.l J
Figure 6.15 Cache Read Operation
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7. 1D Definition Table
The device contains ID codes that identify the device type and the manufacturer.

L Cyelie 2"d Cycle
Part No. (Maker Y 3 Cycle 4th Cycle | 5™ Cycle |6 ~ 8™ Cycle
(Device Code)
Code)
IS34/35ML01G081(X8) C8h D1h 80h 95h 42h 7Fh
Description
1st Byte Maker Code
2nd Byte Device Code
3rd Byte Internal Chip Number, Cell Type, etc
4th Byte Page Size, Block Size, etc
5th Byte Plane Number, Plane Size, ECC Level
6t Byte JEDEC Maker Code Continuation Code, 7Fh
7t Byte JEDEC Maker Code Continuation Code, 7Fh
8th Byte JEDEC Maker Code Continuation Code, 7Fh
39 |D Data
Item Description I/O7 |I/O6 |I/O5 |I/O4 |I/O3 |I/02 |[I/01 |I/O0
Internal Chip Number 1 0 0
2 0 1
4 1 0
8 1 1
Cell Type 2 Level Cell 0 0
4 Level Cell 0 1
8 Level Cell 1 0
16 Level Cell 1 1
Number of 1 0 0
Simultaneously 2 0 1
Programmed Pages 4 1 0
8 1 1
Interleave Program Not Support 0
Between Multiple Chips Support 1
Cache Program Not Support 0
Support 1
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4% D Data
Iltem Description /07 |I/O6 |I/O5 (/04 [I/O3 |I/02 |I/O1 [I/O0
Page Size 1KB 0 0
(w/o redundant area) 2KB 0 1
4KB 1 0
8KB 1 1
Redundant Area Size 8 0
(Byte/512Byte) 16 1
Block Size 64KB 0 0
(w/o redundant area) 128KB 0 1
256KB 1 0
512KB 1 1
Organization X8 0
X16 1
45ns 0 0
. . Reserved 0 1
Serial Access Time 251 1 0
Reserved 1 1
5% 1D Data
Iltem Description /07 [I/O6 |I/O5 |I/O4 [I/0O3 |I/0O2 |[l/O1 [l/O0
ECC Level 4bit/512B 0 0
2bit/512B 0 1
1bit/512B 1 0
Reserved 1 1
Plane Number 1 0 0
2 0 1
4 1 0
8 1 1
Plane Size(without Redundant 64Kb 0 0 0
Area) 128Kb 0 0 1
256Kb 0 1 0
512Kb 0 1 1
1Gb 1 0 0
2Gb 1 0 1
4Gb 1 1 0
8Gh 1 1 1
Reserved Reserved 0
6th ~ 8 |D Data
Item Description /07 |lI/O6 [I/O5 |I/O4 |I/O3 [I/02 ([l/O1 |I/O0
JEDEC Maker Code Continuation 7E 0 1 1 1 1 1 1 1
Code
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8. DEVICE OPERATION
8.1 PAGE READ OPERATION

Upon initial device power up, the device defaults to Read mode. This operation is also initiated by writing 00h
command, four-cycle address, and 30h command. After initial power up, the 00h command can be skipped because
it has been latched in the command register. The 2,112Byte of data on a page are transferred to cache registers
via data registers within 25us (tR). Host controller can detect the completion of this data transfer by checking the
R/B# output. Once data in the selected page have been loaded into cache registers, each Byte can be read out in
25ns cycle time by continuously pulsing RE#. The repetitive high-to-low transitions of RE# clock signal make the
device output data starting from the designated column address to the last column address.

The device can output data at a random column address instead of sequential column address by using the
Random Data Output command. Random Data Output command can be executed multiple times in a page.

After power up, device is in read mode so 00h command cycle is not necessary to start a read operation.

A page read sequence is illustrated in Figure 8.1 below, where column address, page address are placed in
between commands 00h and 30h. After tR read time, the R/B# de-asserts to ready state. Read Status command
(70h) can be issued right after 30h. Host controller can toggle RE# to access data starting with the designated
column address and their successive bytes.

e 70 A, 0 A |
CLE N [ ]
ALE L |

wee LML

1 -t
|8

R/BH# | R |

\

\ [ . >_
1/Ox —< 00h >< Address (4cycles) >< 30h / \ Data Output( Serial Access)
Col. Add. 1,2 & Row Add. 1,2
(00h Command)
Data Field
—
v e
Spare Field

[ ;l [ I ] -

2 | I |
Figure 8.1 Read Operation
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:
:

RE#

‘ ’ f

R/B# ® |

1/Ox 4< 00h X Address 4 cycles >< 30h > < Data Output( Serial Access) >—L
Col. Add. 1,2 & Row Add. 1,2 i1l
| Sp——

Data Field
L
\ -
Spare Field

1
RE# | o
I
|
R/B#
| \ / .
1/Ox 05h A Col.1 A Col.2 EOh/ \ Data Output( Serial Access)
r—-—
:.1 : Col. Add. 1,2
Data Field
-
Spare Field
I > | [ ]

Figure 8.2 Random Page Operation
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8.2 PAGE PROGRAM

The device is programmed based on the unit of a page, and consecutive partial page programming on one page
without intervening erase operation is strictly prohibited. Addressing of page program operations within a block
should be in sequential order. A complete page program cycle consists of a serial data input cycle in which up to
2,112byteof data can be loaded into data register via cache register, followed by a programming period during
which the loaded data are programmed into the designated memory cells.

The serial data input cycle begins with the Serial Data Input command (80h), followed by a four-cycle address
input and then serial data loading. The bytes not to be programmed on the page do not need to be loaded. The
column address for the next data can be changed to the address follows Random Data Input command (85h).
Random Data Input command may be repeated multiple times in a page. The Page Program Confirm command
(10h) starts the programming process. Writing 10h alone without entering data will not initiate the programming
process. The internal write engine automatically executes the corresponding algorithm and controls timing for
programming and verification, thereby freeing the host controller for other tasks. Once the program process starts,
the host controller can detect the completion of a program cycle by monitoring the R/B# output or reading the Status
bit (1/06) using the Read Status command. Only Read Status and Reset commands are valid during programming.
When the Page Program operation is completed, the host controller can check the Status bit (1/00) to see if the
Page Program operation is successfully done. The command register remains the Read Status mode unless
another valid command is written to it.

A page program sequence is illustrated in Figure below, where column address, page address, and data input
are placed in between 80h and 10h. After tPROG program time, the R/B# de-asserts to ready state. Read Status
command (70h) can be issued right after 10h.

>
RIB# tPROG
C)p CETD ()
1/0x Address & Data Input 10h 70h 1/00 >
Pass
Col. Add. 1,2 & Row Add. 1,2 g

Data
Fail

Figure 8.3 Program and Read Status Operation

R/B# tPROG
Address & Address &
lfox @ Data Input @ Data Input 10n
Col. Add. 1,2 & Row Add. 1,2 Col. Add. 1,2
Data Data
Fail
Figure 8.4 Random Data Input In a Page
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8.3 CACHE PROGRAM

The Cache Program is an extension of Page Program, which is executed with 2,112 byte(x8) data registers, and
is available only within a block. Since the device has 1 page of cache memory, serial data input may be executed
while data stored in data register are programmed into memory cell.

After writing the first set of data up to 2,112 bytes(x8) into the selected cache registers, Cache Program command
(15h) instead of actual Page Program (10h) is inputted to make cache registers free and to start internal program
operation. To transfer data from cache registers to data registers, the device remains in Busy state for a short
period of time (tcssy) and has its cache registers ready for the next data-input while the internal programming gets
started with the data loaded into data registers. Read Status command (70h) may be issued to find out when cache
registers become ready by polling the Cache-Busy status bit (I/06). Pass/fail status of only the previous page is
available upon the return to Ready state. When the next set of data is inputted with the Cache Program command,
tCBSY is affected by the progress of pending internal programming. The programming of the cache registers is
initiated only when the pending program cycle is finished and the data registers are available for the transfer of
data from cache registers. The status bit (I/O5) for internal Ready/Busy may be polled to identity the completion of
internal programming. If the system monitors the progress of programming only with R/B#, the last page of the
target programming sequence must be programmed with actual Page Program command (10h).

| tCBSY QBSI |

R/B# | |
1/0x | @ Address & Data Input @ @ Address & Data Input @

Col. Add. 1,2 & Row Add. 1,2 Col. Add. 1,2 & Row Add. 1,2 |
Data Data T
B T e T e 1
Max. 63 times repeatable
! -—
|~ eros |

Yy

| Col. Add. 1,2 & Row Add. 1,2
=) Data

| { \
1/0x @ Address & Data Input 10h 70h 1/00
. J o
"
Fail

Last Page Input and Program

NOTE:

1. Since programming the last page does not employ caching, the program time has to be that of Page Program. However,
if the previous program cycle with the cache data has not finished, the actual program cycle of the last page is initiated
only after completion of the previous cycle, which can be expressed as the following formula.

2. trroc = Program time for the last page + Program time for the (last-1)th page — (Program command cycle time + Last page
data loading time)

Figure 8.5 Fast Cache Program (Available only within a Block)
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8.4 COPY-BACK PROGRAM

Copy-Back Program is designed to efficiently copy data stored in memory cells without time-consuming data
reloading when there is no bit error detected in the stored data. The benefit is particularly obvious when a portion
of a block is updated and the rest of the block needs to be copied to a newly assigned empty block. Copy-Back
operation is a sequential execution of Read for Copy-Back and of Copy-Back Program with Destination address. A
Read for Copy-Back operation with “35h” command and the Source address moves the whole 2,112byte data into
the internal buffer. The host controller can detect bit errors by sequentially reading the data output. Copy-Back
Program is initiated by issuing Page-Copy Data-Input command (85h) with Destination address. If data modification
is necessary to correct bit errors and to avoid error propagation, data can be reloaded after the Destination address.
Data modification can be repeated multiple times as shown in Figure below. Actual programming operation begins
when Program Confirm command (10h) is issued. Once the program process starts, the Read Status command
(70h) may be entered to read the status register. The host controller can detect the completion of a program cycle
by monitoring the R/B# output, or the Status bit (1/06) of the Status Register. When the Copy-Back Program is
complete, the Status Bit (I/00) may be checked. The command register remains Read Status mode until another
valid command is written to it.

- < >
RIB# R tPROG

Address 4 @ @
Cycles "

Col. Add. 1,2 & Row Add. 1,2 Col. Add. 1,2 & Row Add. 1,2
Source Address Destination Address

1/0x

Figure 8.6 Page Copy-Back Program Operation

I
FLEE iR I
- - — !
5 L utpe, " Addness Dis
ion (o {2 Wi )————( o ,4; OlGED EGCID;

Col. Add. 1.2 & Row Add. 1.2 Add, 1.2 & Row Add, 1.2 '
Ssource Addrea Destrnation A ddres ]

-
e | | PR .

I 1
F i / | § \ o oy / ™,
jop W Address Datanpat \ { 108 ) { 706 <
1O H: sh ,-"{ SCvcdes H _:H_I' \.'I+ } \ "6 .'}_l‘.‘ oo T
L ~d o ‘ S j — ‘_“ ___r )
Col. Add. 1.2 Y P
r * ' ‘
e — - - e Fail

There 1s no limitabon for the
number OF repelibioe

Figure 8.7 Page Copy-Back Program Operation with Random Data Input
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8.5 BLOCK ERASE

The block-based Erase operation is initiated by an Erase Setup command (60h), followed by a three-cycle row
address, in which only Plane address and Block address are valid while Page address is ignored. The Erase
Confirm command (DOh) following the row address starts the internal erasing process. The two-step command
sequence is designed to prevent memory content from being inadvertently changed by external noise.

At the rising edge of WE# after the Erase Confirm command input, the internal control logic handles erase and
erase-verify. When the erase operation is completed, the host controller can check Status bit (I/00) to see if the
erase operation is successfully done. Figure below illustrates a block erase sequence, and the address input (the
first page address of the selected block) is placed in between commands 60h and DOh. After tBERS erase time,
the R/B# de-asserts to ready state. Read Status command (70h) can be issued right after DOh to check the
execution status of erase operation.

-
R/B# tBERS
p o
Row Add. 1,2 1 Pass
Fail

Figure 8.8 Block Erase Operation

8.6 READ STATUS

A status register on the device is used to check whether program or erase operation is completed and whether
the operation is completed successfully. After writing 70h command to the command register, a read cycle
outputs the content of the status register to I/O pins on the falling edge of CE# or RE#, whichever occurs last.
These two commands allow the system to poll the progress of each device in multiple memory connections even
when R/B# pins are common-wired. RE# or CE# does not need to toggle for status change.

The command register remains in Read Status mode unless other commands are issued to it. Therefore, if the
status register is read during a random read cycle, a read command (00h) is needed to start read cycles.
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Table 8.1 Status Register Definition for 70h Command
IO Page Program | Block Erase |Cache Program |Read Cache Read Definition
100 | Pass/Fail Pass/Fail Pass/Fail(N) NA NA PFZSEIS'_: 10
/01 NA NA Pass/ Fail (N-1) NA NA Don'’t cared
NA ;
1/0 2 (Pass/Fail,OTP) NA NA NA NA Don’t cared
/03 NA NA NA NA NA Don't cared
/0 4 NA NA NA NA NA Don't cared
True True Busy: 0
V05 NA NA Ready/Busy NA Ready/Busy Ready: 1
/10 6 Ready/Busy Ready/Busy Ready/Busy Ready/Busy Ready/Busy Ifeuasgy: _01
/07 | Write Protect Write Protect Write Protect Write Protect Write Protect Protected :O,
Not Protected : 1
Notes:

1. 1/Os defined NA are recommended to be masked out when Read Status is being executed.
2. N=current page, n-1= previous page.
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8.7 READ ID

The device contains a product identification mode, initiated by writing 90h to the command register, followed by an
address input of 00h. Five read cycles sequentially output the manufacturer code (C8h), and the device code and
3rd, 4th 5t cycle ID respectively. The command register remains in Read ID mode until further commands are

issued to it.
CE# BN
CLE _7/—\\
r—m—r
ALE s D
WWER NS i /
W—REA r—tRC—b|
w {L/—\ N
i 90h 0k 1steye. 2nd cye Jrdeye. 4th cyc. §th cye.
Read ID Command Address 1ovcle Maker Code Device Code
Figure 8.9 Read ID Operation
Table 8.2 ID definition Table
15t Cycle 2"d Cycle » 0 .
Part No. (Maker Code) | (Device Code) 3@ Cycle 4™ Cycle 5 Cycle
1S34/35ML01G081(X8) C8h D1h 80h 95h 42h
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8.8 RESET

The device offers a reset feature, executed by writing FFh to the command register. When the device is in Busy
state during random read, program or erase mode, the reset operation will abort these operations. The contents
of memory cells being altered are no longer valid, as the data will be partially programmed or erased. The
command register is cleared to wait for the next command, and the Status Register is cleared to value COh when
WPH# is high. If the device is already in reset state a new reset command will be accepted by the command
register. The R/B# pin changes to low for tRST after the Reset command is written. Refer to Figure below.

- -
R/B# tRST
1/0x { FFh } >
\__/
Figure 8.10 Reset Operation
Table 8.3 Device Status Table
After Power-up After Reset
Operation Mode 00h Command is latched Waiting for next command
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8.9 CACHE READ

Cache Read is an extension of Page Read, and is available only within a block. The normal Page Read
command (00h-30h) is always issued before invoking Cache Read. After issuing the Cache Read command
(31h), read data of the designated page (page N) are transferred from data registers to cache registers in a short
time period of tbCBSYR, and then data of the next page (page N+1) is transferred to data registers while the
data in the cache registers are being read out. Host controller can retrieve continuous data and achieve fast read
performance by iterating Cache Read operation. The Read Start for Last Page Cache Read command (3Fh) is
used to complete data transfer from memory cells to data registers.

- \‘DCBSYR \‘DCBSYR tDCBSYR I
R/B | ] 1| | 1
LJ : : :

® ® 0) ® ®

i e
0 0 0 0

PageBufer

Cdl g

Page N

Pagh+1

Pag+2

Pag N3

Figure 8.11 Read Operation with Cache Read
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8.10 READY/BUSY#

The device has a R/B# output that provides a hardware method of indicating the completion of a page program,
erase and random read completion. The R/B# pin is normally high but transition to low after program or erase
command is written to the command register or random read is started after address loading. It returns to high
when the internal controller has finished the operation. The pin is an open-drain driver thereby allowing two or
more R/B# outputs to be Or-tied. Because pull-up resistor value is related to tr(R/B#) and current drain during
busy (ibusy) , an appropriate value can be obtained with the following reference chart. Its value can be
determined by the following guidance

Rp J ibugy

Vee
Fg-——-————- T
1 1 o AW device - Voo i 0.4Y, Von 2.4V
I I Ready Vee
1 & — !
I I RIB F. v
I apen drain output \ VoL: 0.4V, Vor: 2.4V ~ VOH
1 1 " !
. L — AN Ve
1 1 I ! ' 1 !
. L A - f—
| | - o s
[ [ R Lo
I 7TT
| GMND |
Device
Rp vs tgaog vs Co.
@ Vesm 3.3V, Tam28°C, G, = 60pF
24
A\
2000 {busy a Lom
X \ //n -
5 |rv:|’_/’ <
s 2 ) Ed
\E\‘!/ :
100n]_ 100 o o 08 | am
tr,/‘j \"Eﬂ.h o
50~ —a
3?.6 [ 38 36 ,Oo
| : : !
1K 2K 3K 4K
Rplehm)
Ep value guidance
] Voo(Max.) - Vou(Max.) 3.2V
Rp(min, 3.3V part) = =
oL+ ZIL 8mA + ZIL

Figure 8.12 Ready/Busy# Pin Electrical Specifications

where I; 1s the sum of the input currents of all devices tied to the R/B# pin.
Rp (max) 1s determined by maximum permissible limit of tr
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8.11 DATA PROTECTION AND POWER UP 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 R/B# signal indicates the Busy state as shown in the figure below.
In this time period, the acceptable commands are 70h.

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

23V T 2.3V
Vie | |

A
iy
Wl
}
Dot eare 3 ms max Operation |
wWEE s A ——————— el = »|
| I
, [nvalid “.—-‘
I 1 i Don't care —¢
L
e !
100 us
Figure 8.13 AC Waveforms for Power Transition
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8.12 WRITE PROTECT OPERATION

Enabling WP# during erase and program busy is prohibited. The erase and program operations are enabled and
disabled as follows:

Enable Programming

A\

I
I T
WE# |
I | 7 N\ / N\
1/0x 80h 10h -
I I\ J _/
I I
f
WP# |
f f
R/B# | |
- >

tWW (Min. 100 ns)
Note: WP# keeps “High” until programming finish

Disable Programming

A\
N

I
|
WE# |
1/0 I I 80h 10h >
X |
I I\ J N
| |
I
WP# |
f f
R/B# | 1
-+ —
tWW (Min. 100 ns)
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Enable Erasing

A\

I
I T
WE# |
I | 7 N\ / N\
1/0x 60h DOh -
I I\ J N
I I
f
WP# |
f f
R/B# | |
-+ —p

tWW (Min. 100 ns)

NOTE: WP# keeps “High” until erasing finish

Disable Erasing

A\

.

I
|
WE# |
I | N\ / N\
1/0x 60h DOh >
[ I\ NN
I I
WP# :
R/B# | !

-+ -
tWW (Min. 100 ns)

Figure 8.14 Enable/Disable Programming and Enable Erasing
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9. INVALID BLOCK AND ERROR MANAGEMENT
9.1 MASK OUT INITIAL INVALID BLOCK(S)

Initial invalid blocks are defined as blocks that contain one or more initial invalid bits whose reliability is not
guaranteed by ISSI. The information regarding the initial invalid block(s) is called the initial invalid block information.
Devices with initial invalid block(s) have the same quality level as devices with all valid blocks and have the same
AC and DC characteristics. An initial invalid block(s) does not affect the performance of valid block(s) because it is
isolated from the bit line and the common source line by a select transistor. The system design must be able to
mask out the initial invalid block(s) via address mapping.

The 1st block, which is placed on 00h block address, is guaranteed to be a valid block up to 1K program/erase
cycles with 1bit/512Byte ECC.

9.2 IDENTIFYING INITIAL INVALID BLOCK(S) AND BLOCK REPLACEMENT MANAGEMENT

Unpredictable behavior may result from programming or erasing the defective blocks. Figure below illustrates an
algorithm for searching factory-mapped defects, and the algorithm needs to be executed prior to any erase or
program operations.

A host controller has to scan the data at the first byte in the spare area of the first page or second page of each
block from block 0 to the last block using page read command.

Any block where the 1stbyte in the spare area of the first or second page does not contain “FFh” is an invalid block.

Do not erase or program factory-marked bad blocks. The host controller must be able to recognize the initial invalid
block information and to create a corresponding table to manage block replacement upon erase or program error
when additional invalid blocks develop with Flash memory usage.
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Figure 9.1 Algorithm for Bad Block Scanning

Increase
Block
Address

[ Stat |

| SetBlock Address =0 |

Create Initial
[rvalid Block
Tahle

no

Last Block?

YEs5

Check for “FFh” at the first byte in the
spare area of the first page or second
page of each block.
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9.3 ERROR IN READ OR WRITE OPERATION

Within its lifetime, additional invalid blocks may develop with NAND Flash memory. Refer to the
gualification report for the actual data. The following possible failure modes should be considered to
implement a highly reliable system. In the case of status read failure after erase or program, block
replacement should be done. Because program status fail during a page program does not affect the
data of the other pages in the same block, block replacement can be executed with a page-sized buffer
by finding an erased empty block and reprogramming the current target data and copying the rest of the
replaced block. In case of Read, ECC must be employed. To improve the efficiency of memory space, it
is recommended that the read or verification failure due to single bit error be reclaimed by ECC without
any block replacement. The additional block failure rate does not include those reclaimed blocks.

Failure Mode Detection and Countermeasure Sequence
Write Erase failure Read Status after Erase = Block Replacement
Program failure Read Status after Program - Block Replacement
Read Up to 1 bit failure Verify ECC - ECC Correction

Note: Error Correcting Code > RS Code or BCH Code etc.
Example: 1bit correction / 512 Byte
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Write 80k

White Data

Yes

Frogram Error

Y'tite 10h

hark Bad Block
Program Completed 2 Replace Block

Read Status
Register

Figure 9.2 Program Flow Chart
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Erase Error

Write DOh
Read
Slatus

Erase Completed Mark Bad Block

Figure 9.3 Erase Flow Chart
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ECC Genetation

Wirite
Address

Reclaim the Error

Page Read

| Completed

Figure 9.4 Read Flow Chart
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Block A

1st

(n-1) th

nth  —p» An error occurs.

page @

Block B Buffer memory of the
controller
1st @
(n-1) th
nth  —p An error occurs.
*Step 1
When an error happens in the nth page of the Block 'A' during erase or program
operation.
page * Step 2

Copy the data in the 1st ~ (n-1)th page to the same location of another free
block. (Block 'B")

* Step 3

Then, copy the nth page data of the Block ‘A" in the buffer memory to the nth
page of the Block 'B'

* Step 4

Do not erase or program to Block ‘A’ by creating an 'invalid block' table or
other appropriate scheme.

Figure 9.5 Blcok Replacement

Integrated Silicon Solution, Inc.- www.issi.com 50
Rev. A3
06/15/2018



m 1S34/35ML01G081

9.4 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) pages of the block. Random page address programming is
prohibited. In this case, the definition of LSB page is the LSB among the pages to be programmed.
Therefore, LSB page doesn’t need to be page 0.

Page 63 (64) Page 63 (B4)
Page 31 (32) Page 31 (1
Page 2 (3) Page 2 (3)
Page 1 (2 Page 1 (32)
Page 0 (1 Page D i2)
Data register Data register
From the | SB page to MSE page Ex.) Random page program ({Prohibition}
DATA IN: Data (1) — Data (64) DATA IN: Data (1) — Data (64)

Figure 9.6 Addressing for Program Operation
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9.5 SYSTEM INTERFACE USING CE# NOT CARE OPERATION

For an easier system interface, CE# may be inactive during the data-loading or serial access as shown
below. The internal 2,112byte data registers are utilized as separate buffers for this operation and the
system design gets more flexible. In addition, for voice or audio applications that use slow cycle time
on the order of y-seconds, de-activating CE# during the data-loading and serial access would provide

significant savings in power consumption.

o LA M0

CLE

L

Start Address (3C0yeles)

Figure 9.7 Program/Read-Operation with CE# Not-Care Operation

Address Information

@7

Data /0 Address
DEIER Col Col
Data In/Out | I/Ox Add1 Add2 Row Addl | Row Add2
1S34/35ML01G081 2,112Byte /0 0~1/0 7 A0 ~ A7 A8 ~ All | A12 ~ A19 | A20 ~ A27
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10.PACKAGE TYPE INFORMATION
10.1 48-PIN TSOP (TYPE I) PACKAGE (T)

I
=L ZD
= = SYMBOL DIMENSION IN MM
— /T
= = MIN | NOM | MAX
o 1
= = A 1.20
[ = —h
= = Al |0.05 0.15
— /T
= = E b 017 |0.22 | 0.27
= = c o0 0.21
== = . D 19.80 |20.00 |20.20
= ] = —
o = D1 18.20 |18.40 | 18.60
— /T
= = E [11.80]12.00|12.20
= = - e 0.50 BSC.
B D1 | AT L [os0 [060 ] 070
D L1 0.25 BSC.
ZD 0.25 REF.
A 6 |o]# [¥
peTaLA \"— <
\ DETAIL A
' NOTE ;
__________ N 1, Controlling dimenslon : mm
| | "‘. 2, Dimensjon D1 adn E do not include mold protrusijon ,
GAUGE PLANE / '1" L C 3, Dimension b does not include dambar protrusion/intrusion.
} "\\" — \ 4, Formed leads shall be planar with respect to one another within 0,1Tmm
SAETING PLANE I ) 'f — at the seating plane after final test,

TITLE

481 12x20mm TSOP-1
Package Outline

REV.

C

DATE

02/17/2017
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10.2 63-BALL VFBGA PACKAGE (B)

PIN &1 T0P WIEW _BOTTOM VIEW PIN Al
CORNER %, / CORNER
¢ 3 4 5 6 7 8 %10 wes 8 7 6 5 4 3 2 1 /
N
L P —~ _\‘
A B O oo (A sivpo | _ZMERSION NN | OMENSIONIN HoH
B ON®)] O |B S i, [oma [max, | s, [Nom max,
[ O C O G O O c A —_— =100 =] - 0039
- a1 [0.2s 030|035 [ooiefeorz]oons
OO O -
D ONONORONONS) D b | 040|045 | 0,50 |0.016]0.018]0,020
E C OO0 E o [10.80]11.00{11,10]0.420 0,423 ]p.427
F e D D1 [N @] Q_O ON®)] F i3} 8,80 BSC 0,346 B5C
G cooolo0co G £ [sen]a.00 a0 03s0]0.3540.358
E1 7.20 BSC 0,283 85C
H [ON® OO H
L > O 0l000 & 0,80 BSC, 0,031 BSC.
J JH——woo0000 y
K ——® O 0|0 00O K {
L ]_ (ONO)] O o Dk
M ® o@ |m
- R I
e
E El
) . C‘JC
; | t | NOTE :
; DRVEYRUIICEYEY RN m==i LI B
\ SEATING PLANE 1, CONTROLLING DIMENSION : MM
1 2. REFERENCE DOCUMENT : JEDEC MO-207
3. THE DIAMETER OF PRE-REFLOW SOLDER
Al BALL IS @0 42mm
63L 9x11x1.0mm VF-BGA . o :
TITLE : REV. DATE |01/18/2016
Package Outline
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11.ORDERING INFORMATION - Valid Part Numbers
S34MLO0IGO081 _- TLI

L TEMPERATURE RANGE
| = Industrial (-40°C to +85°C)
E = Extended (-40°C to +105°C)
Al = Automotive Grade (-40°C to +85°C)
A2 = Automotive Grade (-40°C to +105°C)

— PACKAGING CONTENT
L = RoHS compliant

PACKAGE Type
T = 48-pin TSOP (Type 1)
B = 63-ball VFBGA

Die Revision
Blank = First Gen.

ECC Requirement
1=1-bitECC

Bus Width
08 = x8 NAND

Density
01G =1 Gigabit

VDD
L=3.3V

Technology
M = Standard NAND (SLC)

Product Family
34 = NAND
35 = Automotive NAND

BASE PART NUMBER
IS = Integrated Silicon Solution Inc.
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Temp. Grade

VDD Density Bus Order Part Number Package
1IS34ML0O1G081-TLI 48-pin TSOP (Type I)
Industrial
1S34ML01G081-BLI 63-ball VFBGA
IS34MLO1GO081-TLE 48-pin TSOP (Type I)
Extended
1S34ML01G081-BLE 63-ball VFBGA
3.3V 1Gb X8
IS35ML01G081-TLAL 48-pin TSOP (Type I)
Automotive (A1)®
IS35ML01G081-BLA1 63-ball VFBGA
IS35MLO1G081-TLA2 48-pin TSOP (Type 1)
Automotive (A2)®
IS35ML01G081-BLA2 63-ball VFBGA
Note:
1. Automotive Grade meets AEC-Q100 requirements with PPAP.
Temp Grades: Al=-40 to 85°C, A2=-40 to 105°C
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