Ordering number : EN*A2286

LE25UB81AMC

Advance Information ON Semiconductor®
CMOS LSI http://lonsemi.com

8M-bit (1024K x 8) Serial Flash Memory

Overview
The LE25U81AMC isa SPI bus flash memory device with a8M bit (1024K x 8-hit) configuration that adds a high
performance Dual output and Dual 1/0 function. It usesasingle 2.5V power supply. While ==+ the most of the

features inherent to aserial flash memory device, the LE25U81AMC ishoused inan 8-pint. -a-min. ‘ure package, Ali
these features make this device ideally suited to storing program in applications suck™ s porte. 2 infr mation-devives,
which are required to have increasingly more compact dimensions. The LE25U8L, 1C+ soha  small.seqiorerase
capability which makes the device ideal for storing parameters or data that have ‘awe “ewri*’ cyclezend conventional
EEPROM s cannot handle due to insufficient capacity.

Function
o Read/write operations enabled by single 2.5V power.~ ply 2.5 12.7v suppiv.veltage range
e Operating frequency : 40MHz
e Temperature range : -0 to +85°C
e Serial interface : SPI mode. ™oac R suppe ed
e Sector size 4K betadlg ) sl 64K hytes/sactor

e Small sector erase, sector erase,” nip erc > fuL ctions
e Page program function (255 byt :/ page
e Block protect function
¢ Dataretention perind 2 Dyears
e Statusfunctic’ s eadv/busyinformatiori; protect iiiformation
e Highly r¢ 'abic v 'te
Neocher ¢ rewsited nes .o 102,000.times

small’ ctc ~rasetime 2 40ms{v7p.), 150ms < max.)
xtor « asetme . 80mefiyp.)..250rns (max.)
C. = asetime 7500ms (175:),6.0s (max.)
Page pregrarn time : 0.2ms/255 bytes (typ.), 0.5ms/256 bytes (max.)
o Packaqe X S0P8J, CASE 751CU

SOP8J(200mil)

* This product is licensed from Silicon Storage Technology, Inc. (USA).

This document contains information on a new product. Specifications and information
herein are subject to change without notice.

ORDERING INFORMATION
See detailed ordering and shipping information on page 23 of this data sheet.

Semiconductor Components Industries, LLC, 2014
May, 2024  Ver. 1.62 32814HKPC No.A2286-1/23
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Specifications
Absolute Maximum Ratings

Parameter Symbol Conditions Ratings unit
Maximum supply voltage With respect to Vgg -0.5t0 +4.6 \%
DC voltage (all pins) With respect to Vgg -0.5to0 Vpp+0.5 \
Storage temperature Tstg -55 to +150 °C
Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality should not be assumed,
damage may occur and reliability may be affected.
Operating Conditions
Parameter Symbol Conditions Ratings unit
Operating supply voltage VbD 23t02.7 \%
Operating ambient temperature Topr —40 to +85 °C
Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond the Recommended
Operating Ranges limits may affect device reliability.
Allowable DC Operating Conditions
B Rating Y .
Parameter Symbol Conditions _min —,7 ly—'_p | _ma; —1 unit
SCK = 0.1Vpp/0.9Vpp, _ 30 4z ) N 6| mA
Read mode operating current Iccr HOLD = WP = 0.9Vpp, Single FM: N —’—— V7 5 A
SO = open o 1Hz _|F ~ 10| mA
Write mode operating current lccw tsSE = tSE = tCHE =tV ,;; = ; | AW ‘ \ ‘ 10 mA
(erase+page program)
CMOS standby current Isg Ccs= VpD: HC 0= ﬁ = D , “» | R
Sl =Ve«"'np, S =open ‘ | >0 nA
Power-down standby current IDSB CS=vp, - - VDD Y \* | N 10 WA
o= a/vy . SO=_pen Fa o (Y
Input leakage current I 2 UA
Output leakage current o A\ - | — 2 HA
Input low voltage ViL -0.3 0.3Vpp \
Input high voltage p . H \ \ ¥ \J 0.7Vpp Vpp+0.3 \
Output low voltaqe | VoL |o|_=_100pA, \'DD ‘-—VD;mir‘ , 0.2
A U | <\ IQ_L: 1i“A_—"D_D: \/_r;Rn.;r\__ 0.4 v
| Ou nigh age. |¥on | lon=+100uA, Voiy= Viop min Vee-0.2 v
Data ti ‘¢ Rewriting. frequencv
;’;'a_meter ) _|— )" Conditions min max unit
N N, A4 Program/Erase 100,000 times/
Rewriting,frequency Status resister write 1,000 Sector
_’)Z'aTold LYV 20 year
Pin Capacitance at Ta=25°C, f = 1IMHz
Parameter Symbol Conditions Ratings unit
max
Output pin capacitance Cso Vgo =0V 12 pF
Input pin capacitance CiN VN = 0V 6 pF

Note: These parameter values do not represent the results of measurements undertaken for all devicesbut rather valuesfor
some of the sampled devices.
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AC Characteristics

Parameter Symbol - Ratings unit
min typ max
Clock frequency Read instruction (03h) oLk 30 MHz
All instruction except for read (03h) 40 MHz
Input signal rising/falling time tRE 0.1 Vins
o ) 30MHz 14 ns
SCK logic high level pulse width 2OMH2 tCLHI 115 s
. . 30MHz 14 ns
SCK logic low level pulse width 20MHz tcLLo 115 s
CS setup time tcss 10 ns
Data setup time tps ns
Data hold time tDH 4 ns
CS hold time tcsH 10 ns
CS wait pulse width tcPH 25 ns
Output high impedance time from CS tcHz 4 15 ns | &
Output data time from SCK ty 8 9 ns
Output data hold time tHO A\ ns o
HOLD setup time tHs W e .\ \V ns
HOLD hold time tHH 5 ) O \\ ns
Output low impedance time from HOLD tHLZ | ) R\ 12 ns
Output high impedance time from HOLD tHHZ ) B 9 ns
E setup time twpe # 0 - _ Wl ns
WP hold time o 24 | ns
Write status register time th\,\ | ) 4 __ _‘- o -3 ’ . __ \ 1-0 ms
256F L I 0.3 0.5 ms
Page programming cycle time ) N N\, | \* e 01E ) WY 0.20+
: N A ! () "0.151256 n*0.30/256 me
Small sector erase cycle time tgiz | 0.04 0.15 s
Sector erase cycle time a8 t_sp_ v \\ 0.08 0.25 s
Chip erase cycle time \ _ (o  tohE | \ __ 0.5 6.0 s
Power-down time | tLp 5 us
Power-down r” aver, - A ™\ \ ~ _: -‘p‘RB ___._ 500 us
Output l=eimpec ce tinee fret " SCK | toiz 0 ns

Proc * parame

per. .«nance is ndicated in the Ciccuical Characteristcs for the listed test conditions, unless otherwise noted. Product performance may not be
indica. Yy the/ ctrical Cheracteristics if opziate d-unaer differessieanditions.

AC Test Conditions
Input.puise level
[nput rising/falling time«-5ris
{nput timing level
Output timing level
Output load

02Virp 10 0.8VpD

Note : Asthetest conditions for "typ", the measurements are conducted using 2.5V for Vpp at room temperature.

input level
0.8Vpp

0.2Vpp

input/output timing level
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Package Dimensions

unit : mm
SOIC-8 / SOP8J (200 mil)
CASE 751CU
ISSUE O

0, 25 MAX

:

+
g 4,9£0, 1

3, 9£0, 1

6,00, 25

0~10

e

an - \\g 2

00 AN o g

(0. 55) L7 | el *9%@ AN v
N PSS AP
W DNz < _
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Figure 1 Pin Assignments

CS[ |1 ~ 8

so/sio1[_|2 7

WP[ |3 6

vss[ |4 5
Top view

SOP8J (LE25U81AMC)

Table 1 Pin Description

| 1Vvpbp

| ]HOLD

| ]sck

[ ] sisioo

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 »© .c seri.  lock, and the data is
output synchronized to the falling edge of the serial clock. _|
SI/SI00 Serial data input The data and addresses are input from this pin, and latched inter .y synchroi »d te’ 2 rising.cdoe of ‘he
/ Serial data input output serial clock. It changes into the output pin at Dual Output arditc  ace ito the . .ioutpul pirat Sual I/0.
SO/SIO1 | Serial data input The data stored inside the device is output from this pin sy 9niz. to the ..ng edge cf the'serial clock. It
/ Serial data input output changes into the output pin at Dual Output and itchi  wesintc  2inp  .iput piriat Dual 1/O.
cs Chip select The device becomes active when the logic leve.  “this. islow is deselectad ard-placed in standby status
when the logic level of the pin is high. A ”~
WP Write protect The status register write protect (S VP) es ‘hen the logjic level of this pin i low.
HOLD Hold Serial communication is st aded v. nth agic level of thisoin is low.
Vbp Power supply This pin supplies the.2.C 0 2. ‘supply  ‘age.
Vss Ground This pin supplies the “supply = ‘age.
Figure 2 Block Diagram
I , _
[~ X L\ q 8M Bit
=(hNr Flash EEPROM
I FODRRQY I_ P KIN 4 Cell Array
BUFFERS
| e
|- LATCHES
i 1
=
1/ Y-DECODER
>
= i i
1/0 BUFFERS
CONTROL &
LocIc DATA LATCHES
SERIAL INTERFACE

|

cs

Pt 1]

SCK SI/SIO0 SO/SIO1 WP

[

HOLD
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Device Operation

The read, erase, program and other required functions of the device are executed through the command registers. The
serial 1/O corrugate is shown in Figure 3 and the command list is shown in Table 2. At thefalling CS edgethe deviceis
selected, and serial input is enabled for the commands, addresses, etc. These inputs are normalized in 8 bit units and
taken into the device interior in synchronization with the rising edge of SCK, which causes the device to execute
operation according to the command that isinput. L
The LE25U81AMC supports both serial interface SPI mode 0 and SPI mode 3. At the falling CS edge, SPl mode O is
automatically selected if the logic level of SCK islow, and SPI mode 3 is automatically selected if the logic level of

SCK is high.

Figure 3 1/0 waveforms

CS

)

—

Mode3
sok _woeo [ JUT. JUL_JUL. JUL [
——8CLK —] ] |
Sl 1stb 2nd b
“£<-S7B sus?)énusx X X
t t _
SO il (B0 < DATA X DATA X

Table 2 Command Settings

Command 1st bus cycle 2nd bus cycle 3rd bus cye L > e 5th bug cycle 6th buscycle Nth bus cycle
Read 03h A23-A16 A \8_ 7-A0 P_.)T F\_W _'l 2D *1
High Speed Read 0Bh A23-A16 Al '8 —A.-AO | )y X < _RD * _|_ - RD *1
Dual Output Read 3Bh A23-A16 Al5-+ AZ /i_ '|T _"._ \* \ EL» *1_ RD *1
Dual I/O Read BBh A23- -A0, X, 2 R W | RD *1 Y\ RD *1 RD *1
Small sector erase 20h/D7h ale | 5-A8 ' - AT-AD | ) X
Sector erase D8h A23- ? : AlI5-£E o A7 7—\\,_ | 7~
Chip erase 67 n | W\ ! Nl
Page program 02h ne3-Al6 1_ le A2 | AZ-AG A PD *2 PD *2 PD *2
Write enable —I_ Y6h ¢ \ \ __ ' | < \J
Write disable 0411
Power down - T B9h T ) B ‘!; | ¥
T i WedANPETRITAY
Stat.  “egister ite _L cin A\ ‘)ATA_ o\ I
JEDEC 1~ Y@l 9Fh" ~ | ~
ID read %! ! X X
power down 2 B9h !
Exit ;owe.'—ru;vn mode ,’«Bn_ - |

Expleratory notes for Teol= 2
"X" signifies "don't care” (that isto say, any value may be input).
The"h" following each code indicates that the number given isin hexadecimal notation.
Addresses A23to A20 for all commands are "Don't care”.
*1: "RD" stands for read data. *2: "PD" stands for page program data.
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Table 3 Memory Organization

8M Bit
sector (64KB) small sector (4KB) address space (A23 to AO)
255 OFFO00h OFFFFFh
15 to
240 0F0000h OFOFFFh
239 OEF000h OEFFFFh
14t0 6 To
96 060000h 060FFFh
95 05F000h O5FFFFh
5 to
80 050000h 050FFFh
79 04F000h 04FFFFh
4 to
64 040000h 040FFFh
63 03F000h "FFFFh
3 to ~ _j|
48 030000h _’ )L ¥ JFFFh © ~» « |
47 02F000h 02FFFrh
. o L S N
32 ‘2% _ | o\ \ 020FFFh
31 4 0. q00r L 01FFFFh
1 to - W - 2{ AN \
16 9 OlOOOOh_ N N Ol(ll'ﬁ‘
15 00FG00L: Q0F=Frh
to /" N N
0 . A . | 7.\ 002000R e ot 0 002FFFh
| 1_ \ 9’)1in?‘ pa' _—| 001FFFh
_ ) =N\ -I OOUUOOh_ - 000FFFh
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Description of Commands and Their Operations
A detailed description of the functions and operations corresponding to each command is presented below.

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

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 datais output from SO on the falling clock edge of fourth bus cycle bit 0 as areference. "Figure 4-a Read"
shows the timing waveforms.

Figure 4-a Read

Ccs \
Mode3 o 1 2 3 456 78 1516 2324 3132 3940

SCK ModeO
Fﬁ 8CLK —%

|\+1 ¢ N+2
AN
NATA X DATA

MSB MSB ioB

High Impedance
SO g P - - —

1-2. High-speed read command
Consisting of thefirst through fifth b= wecle the. »-speed iezd command iriputs the 24-bit addresses and 8 dummy
bitsfollowing (OBh). Thedatais¢ .putfi m L Yusing thatalling clock ecge of firthihus cycle bit 0 as areference.
"Figure 4-b High-speed Re=" shy 'sthet! ling wavefcrims.

Figure 4-b High-sr~ed ‘ead

cs \

A

i de3
3 3 1516 2324 3132 3940 4748

e 12013 T e

i ]

st W__;Bh ><Add. ><Add. ><Add. >< X ><> <><><

vicB

v N v N+1 v N+2

High Impedance
SO DATA >< DATA >< DATA

MSB MSB MSB
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2. Dual read
There are two Dual read commands, the Dual Output read command and the Dual 1/O read command. They achieve the
twice speed-up from a High-speed read command.

2-1. Dual Output read command
The Dual Output read command changes SI/SIO0 into the output pin function in addition to SO/SIO1, makes the data
output x2 bit and has achieved a high-speed output. Consisting of the first through fifth bus cycles, the Dual Output read
command inputs the 24-bit addresses and 8 dummy bits following (3Bh). DATAL (Bit7, BIt5, Bit3 and Bitl) is output
from SI/SIO0 and DATADO (Bit6, Bit4, Bit2 and Bit0) is output from SO/SIO1 on the falling clock edge of fifth bus
cycle bit 0 as areference. "Figure 5-a Dual Output read" shows the timing waveforms.

Figure 5-a Dual Output read

cs \
Mode3 012 3 456 7 8 1516 2324 3132 3940 434/

soc s VUL UL U JHLAT T

Fﬁ 8CLK _>‘ ‘ ‘
duri v | v - N+1 L N+2
bit. /. N DATAO
3Bh XAdd.XAdd. Add. ¢« —2— {Ds > ADATAGY DATAO
SISI00 W -4 i /N Nie7) b6,b4,b2,b0
MSB 4ACLK { 4CLK
High Impedance TNV \ /
so/siol gh 'mp N —/;'AlXDAT/‘ 1/DATAL 1 DATAL
L 2 Tn7,b5,b3,b1

MSB NS3 VS8

2-2. Dual I/O read command
The Dual 1/0 read command changes T'IC. anu < SIOL intatheinput cutput pin function, makes the datainput and
output x2 bit and has achieved al’ jh-spe. " oL ut. Consisting or thefirst througti third'bus cycles, the Dual 1/0 read
command inputs the 24-bit ~~drec ssand ¢ lummy ciacke 1ollowing (8Bh). iaeformat of the address input and the
dummy bit inputisthex’ oitinput.. 77 A23, A21;,+, A3 end Al) isirput from SO/SIO1 and AddO (A22, A20, -, A2
and AQ) isinput frem Si 100. 2 LK of thetsiter naf.of (hedummy cincek isin the state of high impedance, the
controller can ¢ itch 1/O1. *%i period. DATAL (Rit2 BIt5, Rit3and Bitl) is output from SI/SIO0 and DATAO (Bit6,
Bit4, Bit2¢ dE. ,.s¢ put fromSQ/E101 on the falling clock edge of third bus cycle bit 0 asareference. "Figure 5-b
Dual "= Re. " shore etiminawaveforms

Figu. .5-b | ial /O Read

Ccs \
Mode3 212345678 19 20 21 22 2324 2728 31
SCK ModeO :
f‘i 4# dumm
8CLK bit y N N+1 v N+2
SI/S100 ><><><><><>< BBh ><Add1:A22,A20-A2,AO X DATAO X DATAO X DATAQ DATAO
b6,b4,b2,b0

MSB '4— 12CLK —P‘ZCLK ‘ZCLK' ' 4CLK ‘

High Impedance
SO/sIo1 Add2:A23,A21-A3,AL X X DATA1><DATA1><DATA1

DATA1
b7,b5,b3,b1

MSB MSB MSB

When SCK isinput continuously after the read command has been input and the data in the designated addresses has
been output, the address is automatically incremented inside the device while SCK is being input, and the
corresponding data is output in sequence. If the SCK input is continued after the internal address arrives at the highest
address (FFFFFh), the internal address returns to the lowest address (00000h), and data output is continued. By setting
thelogic level of CS to high, the device isdeselected, and the read cycle ends. While the device is desel ected, the output
pin SO isin a high-impedance state.

N0.A2286-9/23

Downloaded from AFfOW.com.


http://www.arrow.com

LE25U81AMC

3. Status Registers
The status registers hold the operating and setting statuses inside the device, and this information can be read (Status
Register read) and the protect information can be rewritten (Status Register write). There are 8 bitsin total, and "Table
4 Status registers” gives the significance of each bit.

Table 4 Status Registers

Bit Name Logic Function Power-on Time Information
) J— 0 Ready
Bit0 RDY 0
1 Erase/Program
0 Write disabled
Bitl WEN 0
1 Write enabled
Bit2 BPO Nonvolatile information
1
i 0 Block protect information o i
Bit3 BP1 i . Nonvolatile information
1 Protecting area switch
Bit4 BP2 Noi ‘'atile information |
1
. 0 Block protect o )
Bit5 B . i . olatile infgmnation
1 Upper side/Lower side switch
) 0 Block protect . .
Bit6 CMP . Norrladle information
1 Reverse s vitch ‘
. 0 Status res'~ter wri. =nat o .
Bit7 SRWP T~y —— A Nonvolatile information
1 Stat’ reg. . bled |

3-1. Status register read
The contents of the status registers can beread u. gthe< tusreyisteriaed commard. Tais comivarid can be executed
even during the following operations.
e Small sector erase, sector era= Mo se

¢ Page program

e Status register write
"Figure 6 Status Registe’ Read" shc. " _(iming waveforms of, status r=oi ster read. Consisting only of the first bus
cycle, the statusre~ister’. smmar  outputstheCoritentsof thie status regisiers synchronized to the falling edge of the
clock (SCK) wi 1which tii 2" bit.of (Cori) has keen input, !n terms of the output sequence, SRWP (bit 7) isthefirst

tobeoutpt anu _.aiii eoneclackisinput,-all the'other Lits1p to RDY (bit 0) are output in sequence, synchronized

tothe" "ing ock = [ if theslackinputisconidnuedafiar RDY (bit 0) has been output, the datais output by returning
tC aebity RW \that wacfirst output, arferwhicti toeoutput is repeated for aslong as the clock input is continued. The
dal. an be ead by tie stetus regiqe read cemimand at any time (even during a program or erase cycle).

Figure 6 Status Register'Read

Mode 3 01234568678 1516 23

o oo UL THL
Fﬁ 8CLK —P‘

MSB

v v v
High Impedance
SO DATA ><DATA ><DATA

MSB MSB MSB
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3-2. Status register write
Theinformation in status registers BP0, BP1, BP2, TB, CMP and SRWP can be rewritten using the status register write
command. RDY and WEN are read-only bits and cannot be rewritten. The information in bits BPO, BP1, BP2, TB,
CMP and SRWPis stored in the non-volatile memory, and when it iswritten in these bits, the contents are retained even
at power-down. "Figure 7 Status Register Write" shows the timing waveforms of status register write, and Figure 20
shows a status register write flowchart. Consisting of the first and second bus cycles, the status register write command
initiates the internal write operation at the rising CS edge after the data has been input following (01h). Erase and
program are performed automatically inside the device by status register write so that erasing or other processing is
unnecessary before executing the command. By the operation of this command, the information in bits BP0, BP1, BP2,
TB, CMP and SRWP can be rewritten. Since bits RDY (bit 0) and WEN (bit 1) of the status register cannot be written,
no problem will ariseif an attempt is made to set them to any value when rewriting the status register. Status register
write ends can be detected by RDY of status register read. To initiate status register write, the logic level of the WP pin
must be set high and status register WEN must be set to "1".

Figure 7 Status Register Write

Self-timed
Write Cycle

— tSRW —

©s twps twpPH / /
— an W W

S— A -

Mode3 g 1 2 3456 7 8 1°

sck Mode0 Js JL_ _
FSCLK __ " ~ < X
s O @ A OROUROOCN!

MSB

so - 'h Impe  ance

3-3. Co ant. of enck Status-reyister

RDY  Rit0)

Thet M .egister istei detecting the write fpregram, erase and status register write) end. Whenitis"1", thedeviceisin
abusy state;.anawnen itis" "] it means that write is completed.

WENM (bit1)
The'WEN register isfar tleiecting whether the device can perform write operations. If it is set to "0", the device will not
perform the write operaiion even if the write command isinput. If it isset to "1", the device can perform write
operations in any areathat is not block-protected.
WEN can be controlled using the write enable and write disable commands. By inputting 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.
e At power-on
e Upon completion of small sector erase, sector erase or chip erase
e Upon completion of page program
e Upon completion of status register write
* |f awrite operation has not been performed inside the LE25U81AM C because, for instance, the command input for
any of the write operations (small sector erase, sector erase, chip erase, page program, or status register write) has
failed or awrite operation has been performed for a protected address, WEN will retain the status established prior to
the issue of the command concerned. Furthermore, its state will not be changed by aread operation.

No0.A2286-11/23
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BPO, BP1, BP2, TB, CMP (Bits 2, 3, 4, 5, 6)
Block protect BPO, BP1, BP2, TB and CMP are status register bits that can 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".

BP0, BP1, and BP2 are used to select the protected area, TB to alocate the protected areato the higher-order address
area or lower-order address area and CMP to reverse the protected area.

Table 5 Protect Level Setting Conditions

Status Register Bits
Protect Level Protected Area
CMP B BP2 BP1 BPO
0 (Whole area unprotected) X X 0 0 0 None
T1 (Upper side 1/16 protected) 0 0 0 0 1 OFFFFFh to OFO000h
T2 (Upper side 1/8 protected) 0 0 0 1 0 OFFFFFh to 0E0000h
T3 (Upper side 1/4 protected) 0 0 0 1 1 OFFFFFh to 0C0000h
T4 (Upper side 1/2 protected) 0 0 1 0 0 OFFFFFh to 080000h
B1 (Lower side 1/16 protected) 0 1 0 0 1 . ~Fh to 000000h _
B2 (Lower side 1/8 protected) 0 1 0 1 0 O1FFr to OOOOOOh‘_ \
B3 (Lower side 1/4 protected) 0 1 0 1 1 4L Y ‘3EFF .to_OOOrE;OI_. D
B4 (Lower side 1/2 protected) 0 1 1 0 _C t  -FFh t_c 0&')06;1
B7 (Lower side 15/16 protected) 1 0 0 0 1 OEEFL.‘-_h_to 0u0000h
B6 (Lower side 7/8 protected) 1 0 0 1 L;F‘EFFi-'h to 000000h
B5 (Lower side 3/4 protected) 1 0 0 R W \ UBFFFFh to 000000h
B4 (Lower side 1/2 protected) 1 0 E O . | 0, 07I—_'?FFh to 000000h
T7 (Upper side 15/16 protected) 1 1 G 0 b : _of-FFFFh E)_'_UCZ %h
T6 (Upper side 7/8 protected) 1 1 0 + 1,8\ 0 OFF_F.'—'M 2.020000h
T5 (Upper side 3/4 protected) 1 0 | P\ 1o ‘E‘-.‘EF.‘-h to 040000h
T4 (Upper side 1/2 protected) 1 _ 1 1 I ~) o _O CFFFFFh to 080000h
5 (Whole area protected) . + X I R\ _AIT 0= 1M\ OFFFFFh to 000000h
5 (Whole area protected) X X | 1 | 2 V. OFFFFFh to 000000h

* Chip erase is enabled onlv

SRWP (bit 7)
Status register

regis

Setti

Table 6 SRWR Setting Gonditiors~

ritessotec,

- °PC P

Ycor tions'.

Atl orotec evel isO.

.vPisinebit for provecting the status registers, and its information can be rewritten.
When SRV tis 1 ano elogic 'evel of the WR pinislew, the status register write command isignored, and status
2, TB, ©.iv® and SRW P are nictecied. When the logic level of the WP pin is high, the status
re. stersa no. rotected regardlessior-tnz SRW? ctale. The SRWP setting conditions are shown in "Table 6 SRWP

W= Pin SRWP Staws Register Protect State
0 Unprotected
0 -7
| 1 Protected
1 0 Unprotected
1 Unprotected
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4. Write Enable

Before performing any of the operations listed below, the device must be placed in the write enable state. Operation is
the same as for setting status register WEN to "1", and the state is enabled by inputting the write enable command.
"Figure 8 Write Enable" shows the timing waveforms when the write enable operation is performed. The write enable
command consists only of the first bus cycle, and it isinitiated by inputting (06h).

e Small sector erase, sector erase, chip erase

e Page program

e Status register write

5. Write Disable

The write disable command sets status register WEN to "0" to prohibit unintentional writing. "Figure 9 Write Disable"
shows the timing waveforms. The write disable command consists only of the first bus cycle, and it isinitiated by

inputting (04h). The write disable state (WEN "0") is exited by setting WEN to "1" using the write enable command
(06h).

Figure 8 Write Enable Figure 9 Write Disable

s ﬁa_L___F'

Mode3 5 1 2 3 4 5 6 7 _Mode?

SCK Mode0 SCK 2de0 m u J
—_— e — p— e
‘4— 8CLK —ﬁ ey BOK —>‘

MSB MSB

High Impedance H Jn Impecanze
so gh mp A 50 , ~ O TRNY

6. Power-down

The power-down comm: .d setsall = = .mands, with the éxception of The silicon ID read command and the
command to exit fram p ver-do 1, to the aczeptance rioniatied stae (pewer-down). "Figure 10 Power-down™ shows
thetimingwav, orms The =+ .-down camimand-consists only ¢ thefirst bus cycle, and it isinitiated by inputting
(B9h). Hot we, sow -down ceitimend issiied during an'iniernal write operation will be ignored. The power-down
stateiovitew isinethd sowersdownexit.coramand (owar-down is exited also when one bus cycle or more of the

s’ onlD ao mmand (ARh) hasbearinput). “Figure 11 Exiting from Power-down" shows the timing waveforms of
the awer-1 wn exit-command,

Figure 10 Power-down Figure 11 Exiting from Power-down
Power down Power down
mode mode
cs \ cs \ tPRE
ipp
Mode3
Mode3 o 1 2 345 6 7 01234567

SCK Mode0 SCK ModeO

F 8CLK 4%— —F 8CLK 44—
S| ><><><><>< BYh ><><><><>< S| ><><><><>< ABh ><><><><><

MSB MSB

S0 High Impedance S0 High Impedance
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7. Small Sector Erase
Small sector erase is an operation that sets the memory cell datain any small sector to "1". A small sector consists of
4Kbytes. "Figure 12 Small Sector Erase" shows the timing waveforms, and Figure 21 shows a small sector erase
flowchart. The small sector erase command consists of the first through fourth bus cycles, and it isinitiated by inputting
the 24-bit addresses following (20h) or (D7h). Addresses A19 to A12 are valid, and Addresses A23 to A20 are "don't
care". After the command has been input, the internal erase operation starts from therising CSedge, anditends
automatically by the control exercised by the internal timer. Erase end can also be detected using status register RDY .

Figure 12 Small Sector Erase
Self-timed
Erase Cycle

+—— tgsg —
=\ JJ

Mode3 5 1 2 3456 78 1516 2324 31
SCK ModeO J
e | |
sI ><><><><>< 20h / D7h >< Add. >< Add. ><Add. WY& X >Z 5_ E( &

MSB
S0 High Impedance A W o )

8. Sector Erase
Sector eraseisan operation that setstheme. »2ce datain uny secter te'1", A'sactur consists ef 64K bytes. "Figure 13
Sector Erase” showsthetiming wavs" s, dr._ 21 shawesa sector erase flowehat: The sector erase command

consists of thefirst through fourth suscye s, « ditisinitiatad by inputting the 24-hit zddresses following (D8h).
Addresses A19to Al6 arer'id, ¢ d Addr ses A231q 420 are’don’v care” /xitar the command has been input, the
internal erase operation ¢ atstromuv. 7 g CS edge;-and it ends automarically by the control exercised by the internal
timer. Eraseend c22.alst hedete ed usingsiztusiegistar =2y

Figure 13 € <tc. _.as
Self-timed

Erase Cycle
«— {gE

= I A /J

O,_l.‘.345678 1516 2324 31

I I
e N R
I 00 TR G2 G Gy A AN

High Impedance

SO
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9. Chip Erase
Chip erase is an operation that sets the memory cell datain all the sectorsto "1". "Figure 14 Chip Erase" shows the
timing waveforms, and Figure 21 shows a chip erase flowchart. The chip erase command consists only of the first bus
cycle, and it isinitiated by inputting (60h) or (C7h). After the command has been input, the internal erase operation
starts from the rising CS edge, and it ends automatically by the control exercised by the internal timer. Erase end can
also be detected using status register RDY .

Figure 14 Chip Erase
Self-timed

Erase Cycle

cHE ——
s\ JJ

Mode3 g 1 2 3 4 5 6 7
SCK ModeO
Fﬁ 8CLK 4%
MSB

High Impedance

10. Page Program
Page program is an operation that programs any nui. e f byte. vori. 1 t0.256 hytes within (22 same sector page (page
addresses: A19 to A8). Before initiating page pre. ram, ti data on thepage concernac niust be =rased using small
sector erase, sector erase, or chip erase. "F. 215 “age Program®.shows the mave o ogran tilmiing waveforms, and
Figure 22 shows a page program flo- ot ter o Alling ©5-enge, the r‘ommand Q2'9j-isinput followed by the
24-bit addresses. AddressesA191 AOa. ‘ai  The progyram datais then'loadect at @ach rising clock edge until the
rising CS edge, and dataloaing I contint 1 until therising CS«edge.If thedaia!caded has exceeded 256 bytes, the
256 bytes loaded last are’ srogrammi.. 7 = prociam data must betoadesi 11 1-byte increments, and the program
operation isnot pe=farm. ' at the sing CSatge oceurriiig za-any other vming.
Self-timed J
Program Cycle
tpp

_ -\
cs
Moded 2°574°'5 6 7 8 1516 2324 3132 3940 2079
I'_|
R0 o ||| 1 WMMMMW
FH ] |
D 0 T xAddxAddxAddeDxpnmmW

MSB

Figure 15 F 9e . _yrc 1

High Impedance
so ¢} p
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11. ID Read
ID read is an operation that reads the manufacturer code and device ID information. Thesilicon ID read command is not
accepted during writing. There are two methods of reading the silicon ID, each of which is assigned adevice ID. In the
first method, the read command sequence consists only of the first bus cycle in which (9Fh) isinput. In the subsequent
bus cycles, the manufacturer code 62h which is assigned by JEDEC, 2-byte device ID code (memory type, memory
capacity), and reserved code are output sequentially. The 4-byte code is output repeatedly as long as clock inputs are
present, "Table 7-1 JEDEC ID codes table" liststhe silicon ID codes and "Figure 16-a JEDEC ID read" showsthe
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 dummy bits are input after (ABh). "Table 7-2 1D codes table"
liststhe silicon ID codes and "Figure 16-b ID read" showsthe ID read timing waveforms.
If the SCK input persists after adevice codeis read, that device code continues to be output. The data output is
transmitted starting at the falling edge of the clock for bit 0 in the fourth bus cycle and the silicon ID read sequenceis
finished by setting CS high.

Table 7-1 JEDEC ID read Table 7-2 ID read
Output code C° utCou
Manufacturer code 62h 7h
1 byte device I° - B
Memory type 06h W | (=250 AN
2 byte device ID - - g —
Memory capacity code 14h (8M Bit)
Device code 1 00h

Figure 16-a Silicon ID Read 1

4 5 - > 2
= e 1A
| |
S W 9= _\/‘ \l‘;\
e KT

High | sedance 7 \{SCL S
e A el A\ — “62h X \06 )< 14h >< 00h >< 62h
A

MSGB MSB MSB MSB MSB

Figure' -0 Silicon’/lD Read 2
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se—_woeeo | [[JJUUULULULIULTULIHLIE
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MSB MSB
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12. Hold Function
Using the HOLD pin, the hold function suspends serial communication (it placesit in the hold status). "Figure 17
HOLD" shows the timing waveforms. The device is placed in the hold status at the falling HOLD edge while the logic
level of SCK islow, and it exits from the hold status at the rising HOL D edge. When the logic level of SCK is high,
HOLD must not rise or fall. The hold function takes effect when the logic level of CSislow, the hold status is exited
and serial communication isreset at therising CS edge. In the hold status, the SO output isin the high-impedance state,
and Sl and SCK are"don't care".

Figure 17 HOLD

_ \ Active HOLD Active
CS F < <
tHs tHs
—> —>
SCK
— [«
tHH tHH
HOLD
tHHZ tHLs
« e
High Impedance SN\ \g
SO g p _K

13. Power-on <4
In order to protect against unintentional writing, Smus. 2 within at.%r;H-0.3 to VL0 +0.3 ori povver-on. After
power-on, the supply voltage has stabilizeC  */nr, xin. or igher. watsfor tPU berure inotting the command to start

adevice operation. Thedeviceisint's =tant v s ad notir tie power-down state-etizpower is turned on. To put
the deviceinto the power-down s e, itic 2ce ary to ertera power-down comrignd

Figure 18 Power-on Ti! ing
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’; (M 9
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14. Hardware Data Protection
LE25U81AMC incorporates a power-on reset function. 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 failure occurring during the writing period.

Figure 19 Power-down Timing
N
VDD
Vpp(Max)

\ /

Vpp(Min)
tPD .
ov Y \BOT
LY
Power-on timing
spec \
Parameter Symbol -
min max
power-on to operation time tpy 500 L ‘~
power-down time tpD 16 ms
- |
power-down voltage VBOT \ <Y

15. Software Data Protection
The LE25U81AMC eliminatesth possibi y ¢ unintentioriai operationis- by not racoginizing commands under the
following conditions. )
e When awrite cor nand isinp.. -.«d the rising CS edge timing.isnetin abus cycle (8 CLK units of SCK)
e Whenthe:« »prc ramd aisnotin i-byteincranents
e Whenth statoagic writecommand isinnae for 2 5us cycles or more

16. D _C lir Co, citor
A 1uFc ame capacitorinust be previdad to @ach oevice and connected between Vpp and Vssin order to ensure
thar ede cewill onerate stabiy.
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Timing waveforms

Serial Input Timing

tcPH

= [/ i
IcLs| |lcss ICLHI 4IcLLO jlCSH | ICLH
= Vv gL
DS {DH
: /) O 1S
S0 High Impedance ff High Impedance

Serial Output Timing

SO

tcLz

/f
< R N\
Y C -
tHO . W \ Lt_CHZ- )
\ n
_ ‘/; “SVEN o LM '\ MR
DAT D © j/L R\

s T A A A R ARG A,

Hold Timing

u IH\t_.lH; ‘HS

PN T

o/ tHLZ

High Impedance’

Status register write Timing

cs

WPS| e,

WP

« ,>LtWPH

Downloaded from AFfOW.com.

N0.A2286-19/23


http://www.arrow.com

LE25U81AMC
Figure 20 Status Register Write Flowchart
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Figure 21 Erase Flowcharts

Small sector erase Sector erase
Start ) Start )
:r ----------- A ; ----------- E E v E
E 06h ! Write enable ' 06h ! Write enable
i ----------- ;V -------- ----E i A 4 i
i | 20n/p7n | D8h !
i l : ' : Set sector erase
! Address 1 i Set small sector erase ; Address 1 | command
: l i command l |
| Address 2 Address 2
- Address 3 : : Address J
S B : S N W
A4 3 — _l
Start erase on rising e se 6. ..sing :
edge of CS < of CS |
S " ; _,_.,_ —l— 5 i("Set'status reuister read
L 05h i Set status register read : i o5h N brmmsad
' i comman ’ : N\ ) :
0
!. NO < » \
Bit0="0"? —\E"to= ¢ °)
it 0="0"7
\\/’
l YES

/ End of erase
Er. of erase )

A W

Auton ically plazed iriwrite disakled
‘ate” . the enu o the erase

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

No0.A2286-21/23

Downloaded from AFfOW.com.


http://www.arrow.com

LE25U81AMC

Chip erase
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Figure 22 Page Program Flowchart
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Figure 23 Making Diagrams
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