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LE25S40MB — ZM-bit (512K x8) Serial Flash Memory

Overview
The LE25S40MB is a SPI bus flash memory device with a 4M bit (542Koit) configuration. It uses a single 1.8V
power supply. While making the most of the features inherent to a serial flash memory device 5SS40MNT is
housed in an 8-pin ultra-miniature package. All thesaifeatmake this device ideally suited to storing program in
applications such as portable information devices, which are required to have increasingly mam diongmsions.
The LE25S40MB also has a small sector erase capability whikbstize device ideal for storing parameters or data that
have fewer rewrite cycles and conventional EERR@annot handle due to insufficient capacity.

Features
¢ Read/write operations enabled by single 1.8V power supply: 1.65 to 1.95V supply voltage range
e Operating frequency  : 40MHz

e Temperature range . -40 to°€5
e Serial interface : SPI mode 0, mode 3 supported
e Sector size : 4K bytes/sih sector, 64K bytes/sector

e Small sector erase, sector erase, chip erase functions
e Page program function (256 bytes / page)
e Block protect function
¢ Highly reliable read/write
Number of rewrite times: 100,000 times
Small sector erase time : 40ms (typ.), 150ms (max.)

Sector erase time : 80rttyp.), 250ms (max.)

Chip erase time : 300ms (typ.), 3.0s (max.)

Page program time : 6.0ms/256 bytes (typ.), 8.0ms/256 bytes (max.)
e Status functions : Ready/busy information, protect information
¢ Data retention period : 20 years
e Package : SOP8K (200mil)

* This product is licensed from Silicon Storage Technology, Inc. (USA), and manufactured and sold by
SANYO Semiconductor Co., Ltd.

W Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application", intended for the use as general electronics equipment. The products mentioned herein
shall not be intended for use for any "special application” (medical equipment whose purpose is to sustain life,
aerospace instrument, nuclear control device, burning appliances, transportation machine, traffic signal system,
safety equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives
in case of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any
guarantee thereof. If you should intend to use our products for new introduction or other application different
from current conditions on the usage of automotive device, communication device, office equipment, industrial
equipment etc. , please consult with us about usage condition (temperature, operation time etc.) prior to the
intended use. If there is no consultation or inquiry before the intended use, our customer shall be solely
responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

http://semicon.sanyo.com/en/network
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Package Dimensions
unit : mm (typ)
3398

©59) | | 04

1.75 MAX

(L5)

0.15

SANYO : SOP8K(200mil)

Figure 1 Pin Assignments
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Figure 2 Block Diagram
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Table 1 Pin Description

Symbol Pin Name Description

SCK Serial clock This pin controls the data input/output timing.
The input data and addresses are latched synchronized to the rising edge of the serial clock, and the data is
output synchronized to the falling edge of the serial clock.

Sl Serial data input The data and addresses are input from this pin, and latched internally synchronized to the rising edge of the
serial clock.

SO Serial data output The data stored inside the device is output from this pin synchronized to the falling edge of the serial clock.

cs Chip select The device becomes active when the logic level of this pin is low; it is deselected and placed in standby
status when the logic level of the pin is high.

wp Write protect The status register write protect (SRWP) takes effect when the logic level of this pin is low.

HOLD Hold Serial communication is suspended when the logic level of this pin is low.

Vbp Power supply This pin supplies the 1.65 to 1.95V supply voltage.

Vsg Ground This pin supplies the OV supply voltage.
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Device Operation

The read, erase, program and other required functions of the device are executed through the comman@hegisters.
serial I/O corrugate is shown in Figure 3 and the command list is shown in Table 2. At the falidgeXBe device is
selected, and serial input is enabledtfe commands, addresses, etc. Thgaatsrare normalized in 8 bit units and
taken into the device interior in synchronization with the rising edge of SCK, which cheskice to execute
operation according to the command that is input. L

The LE25S40MB supports Hoserial interface SPI mode 0ca8PI mode 3. At the falling C&lge, SPI mode 0 is
automatically selected if the logic level of SCK is low, &Rl mode 3 is automatically selected if the logic level of
SCK is high.

Figure 3 1/0 waveforms
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Table 2 Command Settings

Command 1st bus cycle 2nd bus cycle 3rd bus cycle 4th bus cycle 5th bus cycle 6th bus cycle Nth bus cycle

Read 03h A23-A16 A15-A8 A7-A0 RD *1 RD *1 RD *1
0Bh A23-A16 A15-A8 A7-AO X RD *1 RD *1

Small sector erase 20h / D7h A23-Al16 A15-A8 A7-A0

Sector erase D8h A23-A16 A15-A8 A7-A0

Chip erase 60h / C7h

Page program 02h A23-A16 Al15-A8 AT7-A0 PD *2 PD *2 PD *2

Write enable 06h

Write disable 04h

Power down B9h

Status register read 05h

Status register write 01h DATA

JEDEC ID read 9Fh

ID read ABh X X X

power down B9h

Exit power down mode ABh

Explanatory notes for Table 2
"X" signifies "don't care" (that is to say, any value may be input).
The "h" following each code indicates that the number given is in hexadecimal notation.
Addresses A23 to A19 fotlcommands are "Don't care”.

*1: "RD" stands for read data. *2: "PD" stands for page program data.
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Table 3 Command Settings

4M Bit
sector(64KB) small sector address space(A23 to A0)

127 07F000h 07FFFFh

7 to
112 070000h 070FFFh
111 06F000h 06FFFFh

6 to
96 060000h 060FFFh
95 05F000h 05FFFFh

5 to
80 050000h 050FFFh
79 04F000h 04FFFFh

4 to
64 040000h 040FFFh
63 03F000h 03FFFFh

3 to
48 030000h 030FFFh
47 02F000h 02FFFFh

2 to
32 020000h 020FFFh
31 01F000h 01FFFFh

1 to
16 010000h 010FFFh
15 00F000h 00FFFFh

to
0 2 002000h 002FFFh
1 001000h 001FFFh
0 000000h 000FFFh
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Description of Commands and Their Operations
A detailed description of the functions and operations corresponding to each commansdriteprbelow.

1. Standard SPI read
There are two read commands, the standard SPI read command and High-speechneznd.

1-1. Read command

Consisting of the first through fourth bus cycles, the 4 bus cycle read command inputs the 24-bit addresses following
(03h). The data is output from SO on the falling clock exfdgeurth bus cycle bit O as a reference. "Figure 4-a Read"
shows the timing waveforms.

Figure 4-a Read
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1-2. High-speed Read command

Consisting of the first through fifth bus cycles, the High-speed read command inputs the 24-bit addressesmand 8
bits following (0Bh). The data is output from SO usingftiling clock edge of fifth bus cycle bit 0 as a reference.
"Figure 4-b High-speed Read" shows the timing waveforms.

Figure 4-b High-speed Read
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When SCK is input continuously after the read commandbées input and the data in the designated addresses has
been output, the address is automatidaklyemented inside the device while SCK is being input, and the corresponding
data is output in sequence. If the SCK input is contirafist the internal address arrives at the highest address
(7FFFFh), the internal addresurns to the lowest addre@9000h), and data output is continued. By setting the logic
level of CSto high, the device is deselected, and the read epcls. While the device is deselected, the output pin SO

is in a high-impedance state.
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2. Status Registers

The status registers hold the operating and setting statuses inside the device, and this information cataelbgsread (
register read) and the protect information can be rewritten §stgister write). There areb#ts in total, and "Table 4
Status registers" gives thgnificance of each bit.

Table 4 Status Registers

Bit Name Logic Function Power-on Time Information
_— 0 Ready

Bit0 RDY 0
1 Erase/Program
0 Write disabled

Bitl WEN 0
1 Write enabled
0

Bit2 BPO Nonvolatile information
1

i 0 Block protect information o .

Bit3 BP1 i i Nonvolatile information
1 Protecting area switch
0

Bit4 BP2 Nonvolatile information
1

. 0 Block protect L )

Bit5 B . i . Nonvolatile information
1 Upper side/Lower side switch

Bit6 Reserved bits 0
0 Status register write enabled

Bit7 SRWP Nonvolatile information
1 Status register write disabled

2-1. Status register read

The contents of the status registers can be read using the status register read command. This command can be executed
even during the following operations.
e Small sector erase, sector erase, chip erase
e Page program
e Status register write
"Figure 5 Status Register Read" shows the timing waveforms of status register read. Congjstinefirst bus
cycle, the status register command outputs the contents sfatus registers synchronizedhe falling edge of the
clock (SCK) with which the eighth bit of (05h) has been input. In terms of the outmérsmg SRWP (bit 7) is the first
to be output, and each time one clockjsut, all the othebits up to RDY(bit 0) are output isequence, synchronized
to the falling clock edge. If the clock input is continued after RBiY0) has been output, the data is output by
returning to the bit (SRWP) that was first output, after whhehoutput is repeated for as long as the clock input is
continued. The data can be read by the status registecagadand at any time (even during a program or erase cycle).

Figure 5 Status Register Read
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2-2. Status register write

The information in status registers BBP1, BP2, TB and SRWP can berigten using the status register write
command. RDYWEN and bit 6 are read-only bits and cannot beitenmr The information in bits BPO, BP1, BP2, TB
and SRWP is stored in the non-volatile memory, and when it is written in these bits, the contents are retained even at
power-down. "Figure 6 Status Register Write" shows the timing waveforms of status register ditiguae 19

shows a status register write flowchart. Consisting of tisedind second bus cycles, the status register write command
initiates the internal write operation at the rising &fge after the data has been input following (01h). Erase and
program are performed automatically inside the device by status register write so that erasing arcatsngrs
unnecessary before executing the comm8ydhe operation of this commandgtmformation in bits BPO, BP1, BP2,

TB and SRWP can be rewritten. Since bits RN 0), WEN (bit 1) and bit 6 of the status register cannot be written,
no problem will arise if an attempt is made to set theemgovalue when rewriting the status register. Status register
write ends can be detected by RDiystatus register read. To initiate agategister write, the logic level of the Vigih

must be set high and status st¢gi WEN must be set to "1".

Figure 6 Status Register Write
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2-3. Contents of each status register
RDY (Bit 0)

The RDY register is for detecting the writergram, erase and status register Wweted. When it is "1", the device is
in a busy state, and when it is "0", it means that write is completed.

WEN (bit 1)

The WEN register is for detecting whettiee device can perform write operations. If it is set to "0", the device will not
perform the write operation even if the write command is input. If it is set to "1", the device can perform write
operations in any area that is not block-protected.
WEN can be controlled using the write enable and wligable commands. By inputt the write enable command
(06h), WEN can be set to "1"; by inputting the write disable command (04h), it can be set to "0." In the following states,
WEN is automatically set to "0" in order to protect against unintentional writing.
o At power-on
¢ Upon completion of small sectorase, sector erase or chip erase
e Upon completion of page program
e Upon completion of status register write
* |f a write operation has not been performed inside the LE25S40MB because, for instanceyntiaad input for any
of the write operations (small sector exasector erase, chip erase, page progaa status register write) has failed or
a write operation has been performed for a protected aduvéds will retain the status established prior to the issue
of the command concerned. Furthermore, @gestill not be changed by a read operation.
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BPO, BP1, BP2, TB (Bits 2, 3, 4, 5)

Block protect BPO, BP1, BP2 and TB are status registethaitcan be rewritten, and the memory space to be protected
can be set depending on these bits. For the setting conditions, refer to "Table 5 Protect level setting conditions".
BPO, BP1, and BP2 are used to select the protectedrdeEB to allocate the protect area to the higher-order

address area or lower-order address area.

Table 5 Protect Level Setting Conditions

Status Register Bits
Protect Level Protected Area
B BP2 BP1 BPO
0 (Whole area unprotected) X 0 0 0 None
T1 (Upper side 1/8 protected) 0 0 0 1 07FFFFh to 070000h
T2 (Upper side 1/4 protected) 0 0 1 0 07FFFFh to 060000h
T3 (Upper side 1/2 protected) 0 0 1 1 07FFFFh to 040000h
B1 (Lower side 1/8 protected) 1 1 0 1 O0OFFFFh to 000000h
B2 (Lower side 1/4 protected) 1 1 1 0 01FFFFh to 000000h
B3 (Lower side 1/2 protected) 1 1 1 1 03FFFFh to 000000h
4 (Whole area protected) X 1 X X 07FFFFh to 000000h
* Chip erase is enabled only when the protect level is 0.

SRWP (bit 7)

Status register write protect SRWP is the bit for protedtiegstatus registers, anditdormation can be rewritten.
When SRWP is "1" and the logic level of the \piR is low, the status register write command is ignored, and status
registers BP0, BP1, BP2, TB and SRWP are protected. When the logic level of iia \&Righ, the status registers
are not protected regardless of the SRWP state. The SRWP setting conditions are shown in "Table &iISB&WP set
conditions".

Table 6 SRWP Setting Conditions

WP pin SRWP Status Register Protect State
0 Unprotected
0 1 Protected
0 Unprotected
! 1 Unprotected

Bit 6 are reserved bits, and have no significance.

3. Write Enable

Before performing any of the operations listed below, thecdaviust be placed in the write enable state. Operation is
the same as for setting status register WEN to "1"fladtate is enabled by inputting the write enable command.
"Figure 7 Write Enable" shows the timing waveforms whervthite enable operation is performed. The write enable
command consists only of the first bus cycle, and it is initiated by inputting (06h).

e Small sector erase, sector erase, chip erase

e Page program

e Status register write
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4. Write Disable

The write disable command sets status register WEN tt"@rohibit unintentional writing. "Figure 8 Write Disable"
shows the timing waveforms. The write disable command dsrmidy of the first bus cycle, and it is initiated by
inputting (04h). The write disable st{#&EN "0") is exited by setting WEN td" using the write enable command

(06h).

Figure 7 Write Enable
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Figure 8 Write Disable
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5. Power-down

The power-down command sets all the commands, wétlexbeption of the silicon ID read command and the
command to exit from power-down, tiee acceptance prohibited state (podewn). "Figure 9 Power-down" shows
the timing waveforms. The power-down command consistsaftrthye first bus cycle, and it is initiated by inputting
(B9h). However, a power-dowsommand issued during an internal wofgeration will be ignored. The power-down
state is exited using the power-down exit command (powendewxited also when one bus cycle or more of the
silicon ID read command (ABh) has been input). "Figur&gifing from Power-down" shows the timing waveforms of
the power-down exit command.

Figure 9 Power-down Figure 10 Exiting from Power-down
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6. Small Sector Erase

Small sector erase is an operation that sets the memory teeih deny small sector to "1". A small sector consists of
4Kbytes. "Figure 11 Small Sector Erase" shows thentimiaveforms, and Figure 20 shows a small sector erase
flowchart. The small sector erase conmah@onsists of the first through fourth bus cycles, and it is initiated by inputting
the 24-bit addresses following (20h) or (D7h). Addresses A18 to A12 are valid, dnesées A23 to A19 are "don't
care". After the command has been input, themateerase operation starts from the risinged§e, and itends
automatically by the control exercised by the internal tilBexse end can also be detected using status register RDY

Figure 11 Small Sector Erase
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7. Sector Erase

Sector erase is an operation that sets the memory cell datg sector to "1". A sectaonsists of 64Kbytes. "Figure

12 Sector Erase" shows the timing waveforms, and Figush@@s a sector erase flowchdrhe sector erase command
consists of the first through fourth bus cycles, andiititsted by inputting the 24-bit addresses following (D8h).
Addresses A18 to A16 are valid, and Addresses A23 to A19 are "don't care”. After the command hasithéies inp
internal erase operation starts from the risinge@&e, and it ends automatically by the control exercised by the internal
timer. Erase end can also be detected using status register RDY

Figure 12 Sector Erase
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8. Chip Erase

Chip erase is an operation that sets the memory cell daligle sectors to "1". "Fige 13 Chip Erase" shows the
timing waveforms, and Figure 20 shows a chip erase flowcHag chip erase command consists only of the first bus
cycle, and it is initiated by inputting (60h) or (C7h). After the command hasityget) the internal erase operation
starts from the rising C&dge, and it ends automatically by the corgs@rcised by the internal timer. Erase end can
also be detected using status register RDY

Figure 13 Chip Erase
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9. Page Program

Page program is an operation that programs any number of bytes from 1 to 256 bytes wstnimetkector page (page
addresses: A18 to A8). Before initiating page program, the data on the page concerned must be erased using small
sector erase, sector erase, or @ngse. "Figure 14 Page Program” shows the page program timing waveforms, and
Figure 21 shows a page program flowchart. After the fallinge@§e, the command (02H) is input followed by the 24-
bit addresses. Addresses A18 to AO allevahe program data is then loaded at each rising clock edge until the rising
CSedge, and data loading is continued until the rising@$e. If the data loaded has exceeded 256 bytes, the 256
bytes loaded last are programmed. The program data must be loaded in 1-byte increménggragoam operation is

not performed at the rising GRige occurring at any other timing.
Self-timed
Program Cycle
tpp
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10. Silicon ID Read

ID read is an operation that reads the manufacturer catidestice 1D information. The silicon ID read command is not
accepted during writing. Thereeatwo methods of reading the silicon ID, ea€hvhich is assigned a device ID. In the
first method, the read command sequence consists only of the first bus cycle in which i{@#th) ia the subsequent
bus cycles, the manufacturer code 62h which is assigned by JEDEC, 2-byte device ID code (memory tyge, mem
capacity), and reserved code are output sequentially. The 4dalddas output repeatedig long as clock inputs are
present, Table 7-1 JEDEC ID code " lists the silicon ID codesl "Figure 15-a JEDEC ID read" shows the JEDEC ID
read timing waveforms.

The second method involves inputting the ID read command. This command consists of the first through fourth bus
cycles, and the one bite silicon ID can be read when 24 dwitsgre input after (ABh). "@ble 7-2 ID code " lists the
silicon ID codes and "Figure 15-b ID réahows the ID reatiming waveforms.

If the SCK input persists after a device code is read, that device code continues to be output. olitgutléga
transmitted starting at the falling edge of the clock for It the fourth bus cycle and the silicon ID read sequence is
finished by setting C&igh.

Table 7-1 JEDEC ID code Table 7-2 ID code
Output code Output Code
Manufacturer code 62h 3E
1 byte device ID
Memory type 16h (LE25S40MB)
2 byte device ID -
Memory capacity code 13h(4M Bit)
Device code 1 00h

Figure 15-a JEDEC ID Read
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Figure 15-b ID Read
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11. Hold Function

Using the HOLDpin, the hold function suspends serial comroation (it places it in the hold status). "Figure16

HOLD" shows the timing waveforms. The device is placed in the hold status at the falling étdgeDvhile the logic

level of SCK is low, and it exits from the hold status at the rising H&td@e. When the logic level of SCK is high,

HOLD must not rise or fall. The hold function takes effect when the logic level & 0%, the hold status is exited

and serial communication is reset at the risinge@@e. In the hold status, the SO output is in the high-impedance state,
and Sl and SCK are "don't care".

Figure 16 HOLD
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12. Power-on

In order to protect against unintentional writin_g, @8st be within at yp-0.3 to Vbp+0.3 on power-on. After power-

on, the supply voltage has stabilized at VDD min. or higher, waitp{pbefore inputting the command to start a

device operation. The device is in thengtby state and not in the power-down state after power is turned on. To put the
device into the power-down state, iniscessary to enter a power-down command.

Figure 17 Power-on Timing

4 CS= Vpp level
VbD N >e
Vpp(Max)

Full Access Allowed

Vpp(Min)

tpu

ov

N0.A2096-14/22



LE25S40MB

13. Hardware Data Protection

LE25S40MB incorporates a power-on refggiction. The following conditions must be met in order to ensure that the
power reset circuit will operate stably.

No guarantees are given for data in the event of an instantaneous power failuregdcuimgnthe writing period.

Figure 18 Power-down Timing
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spec .
Parameter Symbol - unit
min max
power-on to operation time tpy 100 us
power-down time tpp 10 ms
power-down voltage tBOT 0.2 \

14. Software Data Protection

The LE25S40MB eliminates the possibility of unintentional operations by not recognizing commands under the
following conditions. .

e When a write command is input and the risingeg@e timing is not in a bus cycle (8 CLK units of SCK)

¢ When the page program data is not in 1-byte increments

¢ When the status register write command is input for 2 bus cycles or more

15. Decoupling Capacitor

A 0.1uF ceramic capacitor must be providedetich device and connected betwegypvand \ssin order to ensure
that the device will operate stably.
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Specifications

Absolute Maximum Ratings

Parameter Symbol Conditions Ratings unit
Maximum supply voltage VDDmax With respect to Vgg -0.5t0+2.4 Y
DC voltage (all pins) VIN/VOUT With respect to Vgg -0.5to Vpp+0.5 \%
Storage temperature Tstg -55 to +150 °C
Operating Conditions
Parameter Symbol Conditions Ratings unit
Operating supply voltage VDD 1.65t01.95 \%
Operating ambient temperature Topr -40 to +85 °C
Allowable DC Operating Conditions
Ratings
Parameter Symbol Conditions - unit
min typ max
Read mode operating current Iccr SCK=0.1Vpp/0.9Vpp,
HOLD=WP=0.9Vpp, 6| mA
SO=open,25MHz
SCK=0.1Vpp/0.9Vpp,
HOLD=WP=0.9Vpp, 8 mA
SO=open,40MHz
Write mode operating current lccw tgSE= tSE= toHEStYP. tpp=max 15 mA
(erase+page program)
CMOS standby current Is §=VDD, W=W=VDD, 50 vA
SI=Vgs/Vpp, SO=o0pen,
Power-down standby current IDSB CS=Vpp, HOLD=WP=Vpp, 10 A
SI=Vgs/Vpp, SO=open,
Input leakage current I 2 uA
Output leakage current ILo 2 pA
Input low voltage ViL -0.3 0.3Vpp
Input high voltage VIH 0.7Vpp Vpp+0.3
Output low voltage VoL loL=100pA, Vpp=Vpp min 0.2
loL=1.6mA, Vpp=Vpp min 0.4 v
Output high voltage VOH loy=-100pA, Vpp=Vpp min V0.2 Vv
Data hold, Rewriting frequency
Parameter condition min max unit
B Program/Erase 100,000 times/
Rewriting frequency Status resister write 1,000 Sector
Data hold 20 year
Pin Capacitance at Ta=25C, f=1MHz
Ratings
Parameter Symbol Conditions unit
max
Output pin capacitance Cso Vgo=0V 12 pF
Input pin Capacitance CIN VIN=OV 6 pF

Note: These parameter values do not represent the resoitsaefirements undertaken férdevices but rather values

for some of the sampled devices.
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AC Characteristics

Parameter Symbol - Ratings unit
min typ max
Read instruction(03h) 25 MHz
Clock frequency All instructions except for read(03h) foLk 40 MHz
Input signal rising/falling time tRE 0.1 V/ins
SCK logic high level pulse width 25MHz tCLHI 14 s
40MHz 115
SCK logic low level pulse width 25MHz tcLLO 14 ns
40MHz 115
cs setup time tcss 10 ns
CS hold time tcsH 10 ns
Data setup time tps 5 ns
Data hold time tDH 5 ns
CS wait pulse width tcPH 25 ns
Output high impedance time from CS tcHz 15 ns
Output data time from SCK ty 8 11 ns
Output data hold time tHo 1 ns
Output low impedance time from SCK tcLz 0 ns
wpP setup time twpPs 20 ns
WP hold time tWPH 20 ns
HOLD setup time tHs 5 ns
HOLD hold time tHH 5 ns
Output low impedance time from HOLD tHLZ 12 ns
Output high impedance time from HOLD tHHZ 9 ns
Power-down time tpp 5 us
Power-down recovery time tPRB 5 us
Write status register time tSRW 8 10 ms
256Byte 6 8 ms
Page programming cycle time tpp 0.15+ 0.20+ ms
neyte n*5.85/256 n*7.80/256
Small sector erase cycle time tSSE 0.04 0.15 s
Sector erase cycle time tsg 0.08 0.25 s
Chip erase cycle time tCHE 0.3 3.0 s
AC Test Conditions
Input pulse level-------enevene ®»RMo 0.8\bp
Input rising/falling time---- 5ns
Input timinglevel ... 0.8%, 0.7VDD
Output timinglevel ---------- M¥pD
Output load -+ rerriiniis ]_5p|:

Note: As the test conditions for "typ", theeasurements are conducted using 1.8V fop\at room temperature.

input level
0.8Vpp P

input / output timing level

0.2Vpp
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Timing waveforms

Serial Input Timing
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Figure 19 Status Register Write Flowchart

Status register write

i v i

06h ! Write enable

i 01h ! Set status register write
: l : command

E Data :

status register write start
on rising edge of CS

Set status register read
command

End of status register
write

* Automatically placed in write disabled state
at the end of the status register write
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Figure 20 Erase Flowcharts

Small sector erase

20h/D7h

'

Address 1

'

Address 2

'

Address 3

Write enable

Set small sector erase

command

Start erase on rising

edge of CS

End of erase

Set status register read

command

* Automatically placed in write disabled
state at the end of the erase

Sector erase

Address 1

Address 2

'

Address 3

Write enable

Set sector erase
command

Start erase on rising

edge of CS

Bit0="0""?

End of erase

Set status register read

:
1 command
:

* Automatically placed in write disabled

state at the end of the erase
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Chip erase

Write enable

Set chip erase
command

of CS

NO

End of

* Automatically placed in write disabled state at

Bit0="0""?

erase

the end of the erase

Set status register read

command

Figure 21 Page Program Flowchart

Page program

Address 1

!

Address 2

'

Address 3

Write enable

Set page program
command

edge of CS

Start program on rising

NO

Bit 0= 0" ?

End of
programming

Set status register read

command

* Automatically placed in write disabled state at
the end of the programming operation.
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

W Regarding monolithic semiconductors, if you should intend to use this IC continuously under high temperature,
high current, high voltage, or drastic temperature change, even if it is used within the range of absolute
maximum ratings or operating conditions, there is a possibility of decrease reliability. Please contact us for a
confirmation.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

H In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification” for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

W Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellectual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of July, 2012. Specifications and information herein are subject
to change without notice.
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