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The LE25S161 is a SPI bus flash memory device with a 16 Mbit
(2048K x 8ibit) configuration. It uses a single power supply. While
making the most of the features inherent to a serial flash memory
device, the LE25S161 is housed in &iipi@ ultraiminiature package.

All these features make this device ideally suited to storing program in
applications such as portable information devices, which are required
to have increasingly more compact dimensions.

The LE25S161 also has a small sector erase capability which makes
the device ideal for storing parameters or data that have fewer rewrite
cycles and conventional EEPROMs cannot handle due to insufficient
capacity.

Features
Operations Power Supply: 1.65 to 1.95 V Supply Voltage Range
Operating Frequency: 70 MHz (Max)
Temperature Range: —40 to +90
Serial Interface: SPI Mode 0, Mode 3 Supported
Electronic Identification: JDEC ID, Device ID, Serial Flash
Discoverable Parameter (SFDP)
Sector Size: 4 kbytes/Small Sector, 64 kbytes/Sector
Erase Functions: Small Sector Erase (SSE), Sector Erase (SE),
Chip Erase (CHE)
Page Program Function: 256 bytes/Page
Status Functions: Ready/Busy Information, Protect Information
Low Operation Current: 5.0 mA (Lovpower Program Mode, Typ),
3.5 mA (LowiPower Read Mode, Typ)
2000 /

Tape & Reel

4000 /
Tape & Reel
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LE25S161

PACKAGE TYPES AND PIN CONFIGURATIONS
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Figure 1. SOIC8 (LE25S161MDTWG) and
VSOIC8 NB (LE25S161FDTWG)
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Figure 3. WLCSP8 (LE25S161XBTAG)

Table 1. PIN CONFIGURATION

Pad No. Name
A2 Cs
B2 SO (SI01)
c2 WP
D2 Vss
D1 Sl (SI100)
C1 SCK
B1 HOLD
Al Vop

WWW. onsemi.com
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Figure 4. KGD

Table 2. PIN CONFIGURATION

Pad No. Name
1 Cs
2 SO (SI0o1)
3 WP
4 Vss
5 S| (SI00)
6 SCK
7 HOLD
8 Vbb
PIN DESCRIPTION
Table 3. PIN DESCRIPTION
Symbol Pin Name I{e} Description
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.
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 110 The data and addresses are input from this pin, and latched internally synchronized
(S100) (Serial Data Input Output) to the rising edge of the serial clock.
(It changes into input/output pin during the Dual operation.)
SO Serial Data Output 110 The data stored inside the device is output from this pin synchronized to the falling
(Slo1) (Serial Data Input Output) edge of the serial clock.
(It changes into input/output pin during the Dual operation.)
WP Write Protect | The Write Status Register 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.
Vpp Power Supply This pin supplies the 1.65 to 1.95 V supply voltage.
Vss Ground This pin supplies the 0 V supply voltage.

WWW. onsemi.com
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BLOCK DIAGRAM
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Figure 5. Block Diagram
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LE25S161

DEVICE OPERATION

Standard SPI Modes taken into the device interior in synchronization with the
The read, erase, program and other required functions ofising edge of SCK, which causes the device to execute
the device are executed through the command registers. Theperation according to the command that is input.

serial I/Ocorrugate is shown irFigure 6. SPI Modésand The LE25S161 supports both serial interface SPI mode 0
the command list are shown ifidble 5.Command Settings and SPI mode 3. At the falling C&Ige, SPI mode O is

(Standard SPI) At the falling CSedge the device is automatically selected if the logic level of SCK is low, and
selected, and serial input is enabled for the commandsSPI mode 3 is automatically selected if the logic level of
addressestc. These inputs are normalized in 8 bit units and SCK is high.

CS \
Mode3
s _weso |[[[TUUUUUL fLﬂ UL ﬂﬂ
F— 8CLK —ﬁ ‘
Si XXXXX>< 1st byte >< 2nd byte X / / X Nth byte X

MSB LSB
(Bit7) (Bit0)
High Impedance
so P < DATA X DATA X

Figure 6. SPI Modes

Dual SPI Modes

. . Table 4. PIN CONFIGURATIONS AT DUAL SPI MODE
The LE25S161 supports Dual SPI operations when usin

“Dual Output Read (RDDO: 3Bh)”, “Dual I/O Read (RDIO: Standard SPI Dual SPI
BBh)". The Sl and SO pins change into the input/output pin Sl Sloo
(SIOx) during the Dual SPI modes. The command list is SO SI01

shown in Table 6. Command Settings (Dual SPI)

WWW. onsemi.com
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Table 5. COMMAND SETTINGS (STANDARD SPI)

LE25

S161

MAX: 70 MHz (EXCEPT RDLP)

Description 1stByte | 2"dByte | 3dByte | 4t Byte | 5% Byte | 6t Byte Nth Byte
Command (Clock Number) © 7 (8 15) (16 23) (24 31) (32 39) (40 47) |(BN 8to8N 1)
WREN Write Enable 06h
WRDI Write Disable 04h
RDSR Read Status Register 05h
WRSR Write Status Register 01h DATA
RDLP Low Power Read 03h A23 Al6 Al5 A8 A7 AO RD RD RD (Note 5)
(Max: 33.33 MHz) (Note 5) (Note 5)
RDHS High Speed Read 0Bh A23 Al6 Al15 A8 A7 AO X RD RD (Note 5)
(Note 5)
SSE Small Sector Erase (4 kB) 20h /D7h | A23 A16 Al5 A8 A7 A0
SE Sector Erase (64 kB) D8h A23 Al6 Al5 A8 A7 A0
CHE Chip Erase (16 Mbits) 60h / C7h
PP Normal Page Program 02h A23 Al16 Al5 A8 A7 A0 PD PD PD (Note 6)
(Note 6) (Note 6)
PPL Low Power Page Program OAh
WSUSs Write Suspend BOh
RESM Resume 30h
RJID Read JEDEC ID 9Fh Manufacture | Memory Capacity
(62h) Type (15h)
(16h)
RID Read Device ID ABh X X X Device ID
(Exit power down mode) (88h)
RSFDP Read SFDP 5Ah A23 Al6 Al5 A8 A7 A0 X RD RD (Note 5)
(Note 5)
DP Deep Power Down B9h
EDP Exit Deep ABh
Power Down
RSTEN Reset Enable 66h
RST Reset 99h
1. X signifies dontcare (thatis to say, any value may be input).
2. Z signifies high impedance .
3. The h following each code indicates that the number given is in hexadecimal notation.
4. Addresses A23 to A21 for all commands are Dont care .
5. RD Read data on SO.
6. PD Page Program data on SO.
Table 6. COMMAND SETTINGS (DUAL SPI) MAX: 50 MHz
Description 15t Byte | 2nd Byte 3d Byte | 4th Byte 5th Byte 6th Byte Nth Byte
Command (Clock Number) © 7 (8 15) (16 23) (24 31) (32 39) (40 47) |(BN 8to8N 1)
RDDO Dual Output Read 3Bh A23 Al6 Al5 A8 A7 A0 z RDD RDD (Note 11)
(Note 11)
RDIO Dual I/O Read BBh A23 A8 A7 A0 RDD RDD RDD RDD (Note 11)
(Note 12) | (Note 12), | (Note 11) | (Note 11) | (Note 11)
X,Z

7. X signifies dont care (thatis to say, any value may be input).
8. Z signifies high impedance .
9. The h following each code indicates that the number given is in hexadecimal notation.
10.Addresses A23 to A21 for all commands are Dontcare .
11. RDD Dual Read data:
SIOO0 = (Bit6, Bit4, Bit2, Bit0)
SI01 = (Bit7, Bit5, Bit3, Bitl)
12.Dual SPI address input from SIO0 and SIO1:
SIO0 = (A22, A20, A18, Al16, Al4, A12, A10, A8, A6, A4, A2, AD)
SI01 = (A23, A21, A19, A17, Al15, A13, All, A9, A7, A5, A3, Al)

WWW. onsemi.com
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LE25S161

MEMORY ORGANIZATION

Table 7. MEMORY ORGANIZATION (16 Mbits)

Sector (64 kB)

Small Sector (4 kB)

Symbol: SE Symbol: SSE Address Space (A23 to A0)

31 SSE[511] 1FFO00h 1FFFFFh
to

SSE[496] 1F0000h 1FOFFFh

30to 6 SSE[495] 1EFO000h 1EFFFFh
to

SSE[96] 060000h 060FFFh

5 SSE[95] 05F000h 05FFFFh
to

SSE[80] 050000h 050FFFh

4 SSE[79] 04F000h 04FFFFh
to

SSE[64] 040000h 040FFFh

3 SSE[63] 03F000h 03FFFFh
to

SSE[48] 030000h 030FFFh

2 SSE[47] 02F000h 02FFFFh
to

SSE[32] 020000h 020FFFh

1 SSE[31] 01F000h 01FFFFh
to

SSE[16] 010000h 010FFFh

0 SSE[15] 00F000h 00FFFFh
to

SSE[4] 004000h 004FFFh

SSE[3] 003800h 003FFFh

003000h 0037FFh

SSE[2] 002800h 002FFFh

002000h 0027FFh

SSE[1] 001800h 001FFFh

001000h 0017FFh

SSE[0] 000800h 000FFFh

000000h 0007FFh

WWW. onsemi.com
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LE25S161

STATUS REGISTERS

The status registers hold the operating and setting statuseewritten by Wite Status Register (WRSR). There are 8 bits
inside the deviceand this information can be read by Read in total, and Table 8. Statusegisters gives the significance
Status Register (RDSR) and the protect information can beof each bit.

Table 8. STATUS REGISTERS

Bit Name Logic Function Power on Time Information
Bit0 RDY 0 Ready 3
1 Erase/Program
Bitl WEN 0 Write disabled 0
1 Write enabled
Bit2 BPO 0 Block protect information Nonvolatile information
1 Protected area switch
Bit3 BP1 0
1
Bit4 BP2 0
1
Bit5 B 0 Block protect Nonvolatile information
1 Upper side/Lower side switch
Bit6 SuUsS 0 Erase/Program is not suspended 0
1 Erase/Program suspended
Bit7 SRWP 0 Write Status Register enabled Nonvolatile information
1 Write Status Register disabled

13.All non volatile bits of the status registers 1 are set 0 in the factory.

Contents of Each Status Register Upon completion of Page Program (PP or PPL)
RDY (Bit 0) Upon completion of Write Status Register (WRSR)

The RDY register is for detecting the write (Program, *If a write operation has not been performed inside the
Erase and Write Status Register) end. When it is “1”, the LE25S161 because, for instance, the command input for
device is in a busy state, and when it is “0”, it means that any of the write operations (SSE, SE, CHE, PP, PPL or

write is completed. WRSR)has failed or a write operation has been performed
) for a protected address, WEN will retain the status
WEN (Bit 1) established prior to the issue of the command concerned.

The WEN register is for detecting whether the device can Furthermore, its state will not be changed by a read
perform write operations. If it is set to “0”, the device will  operation.
not perform the write operation even if the write command g5 gp1 BP2. TB (Bits 2, 3, 4, 5)

is input. If it is set to “1", the device can perform write g0y protect: BPO, BP1, BP2 and TB are status register
operations in any area that is not blgptotected. bits that can be rewritten, and the memory space to be

WEN. can be controlled using the \{vrite enablle (WREN) protectedcan be set depending on these bits. For the setting
and write disable (WRDI). By inputting the write enable ., itions  refer to Table 9. Protected Level Setting
(WREN: 06h), WEN can be set to “1” by inputting the write Conditions.

disable (WRDI: 04h), it can be set to “0.” In the following
states, WEN is automatically set to “0” in order to protect
against unintentional writing.

At powerion

Upon completion of Erase (SSE, SE, or CHE)

BPO, BP1, and BP2 are used to select the protected area
and TB to allocate the protected area to the higireer
address area or lowggrder address area.

WWW. onsemi.com
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Table 9. PROTECTION LEVEL SETTING CONDITIONS

Protected Status Register Bits
Level Protected Block B BP2 BP1 BPO Protected Area

0 Whole area unprotected X 0 0 0 None
Tl Upper side 1/32 protected 0 0 0 1 1F0000h to 1FFFFFh
T2 Upper side 1/16 protected 0 0 1 0 1E0000h to 1FFFFFh
T3 Upper side 1/8 protected 0 0 1 1 1C0000h to 1FFFFFh
T4 Upper side 1/4 protected 0 1 0 0 180000h to 1FFFFFh
T5 Upper side 1/2 protected 0 1 0 1 100000h to 1FFFFFh
B1 Lower side 1/32 protected 1 0 0 1 000000h to 00FFFFh
B2 Lower side 1/16 protected 1 0 1 0 000000h to 01FFFFh
B3 Lower side 1/8 protected 1 0 1 1 000000h to 03FFFFh
B4 Lower side 1/4 protected 1 1 0 0 000000h to 07FFFFh
B5 Lower side 1/2 protected 1 1 0 1 000000h to OFFFFFh
6 Whole area protected X 1 1 X 000000h to 1FFFFFh

14.Chip Erase is enabled only when the protection level is 0.

SUS (Bit 6) are protected. When the logic level of the Wiiis high, the

The SUS register indicates when Erase/Programstatus registers are not protected regardless of the SRWP
operationhas been suspended. The SUS becomes “1” wherstate. The SRWRsetting conditions are shown indfile 10.
the Erase/Program operation has been suspended (WSUSRWP Setting Conditions”.
BOh). The SUS is cleared to “0” by Resume (RESM: 30h)

or reierase/program (SSE, SE, CHE, PP, PPL). Table 10. SRWP SETTING CONDITIONS

SRWP (Bit 7) WP Pin SRWP Status Register Protect State
Write Status Register protect SRWP is the bit for o 0 Unprotected

protecting the status registers, and its information can be

rewritten.When SRWP is “1” and the logic level of the WP 1 Protected

pin is low, the Write Status Register (WRSR: 01h) is 1 0 Unprotected

ignored,and status registers BPO, BP1, BP2, TB and SRWP 1 Unprotected

WWW. onsemi.com
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LE25S161

DESCRIPTION OF COMMANDS AND OPERATIONS

A detailed description of the functions and operations Status Register data (SRWP, SUS, TB, BP2, BP1,
corresponding to each command is presented below. BPO,WEN, RDY) out on SO

completed by C$ high

Read Status Register (RDSR) N .
The contents of the status registers can be read using theThe data output starts from the falling edge of SCK (7th

: : clock)
Read Status Reg_|ster (RDSR).‘ This cqmmand can be Thiscommand outputs the contents of the status registers
executed even during the following operations.

synchronized to the falling edge of the clock (SCK).
Erase (SSE, SE or CHE) If the clock input is continued after bit0 (RD¥as been

Page Program (PP or PPL) output, the data is output by returning to bit7 (SRWP) that

Write Status Register (WRSR) was first output, after which the output is repeated for as long

“Figure 7. Read Status Register (RDSBhows the  as the clock inputis continued. The data can be read by this
timing waveforms. command at any time (even during a program, erase cycle).

By setting CSto high, the device is deselected, and Read
JEDEC ID cycle is completed. While the device is
deselected, the output pin SO is in a Higpedance state

The sequence of RDSR operation:
CSgoesto low input RDSR command (05h)

CS \
Mode 3 012345678 1516 23

= eo NIIITUUHLIHL K
" XRRRKRRRX = XKXRRRRAR

v v v

<DATA XDATA XDATA

SO High Impedance

MSB MSB MSB
DATA: Status Resister, Table 8. Status Register

Figure 7. Read Status Register (RDSR)

WWW. onsemi.com
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Write Status Register (WRSR) “Figure 8. Write Status Register (WRSRBhows the
The information in status registers BPO, BP1, BP2, TB timing waveforms.

and SRWP can be rewritten using this command. bit0 “Figure 37. Write Status Register Flowchahows the
(RDY), bitl (WEN) and bit6 (SUS) are re&mhly bits and  flowcharts.

cannot beewrittgn. The inf_ormatio'r'\ in bi'ts BPO, BP1, BP2, Tpe sequence of WRSR operation:

TB and SRWP is stored in the niwolatile memory, and  __ .
when it iswritten in theséits, the contents are retained even C>90€s 1o low input WRSR command (01h)
at poweridown. Status Register data input on Sl

CSgoes to high (be executed by the risingetige)

Self timed Write Cycle
«—— lwrsr

~ -

=\ [
Mode3 o 1 2 3456 78 15

SCK ModeO ||||||||||||||||||J

|‘_80LK _’l |

MSB

SO High Impedance

Figure 8. Write Status Register (WRSR)

Write Enable (WREN) Write Disable (WRDI )
Beforeperforming any of the operations listed below, the  Thiscommand sets status register WEN to “0” to prohibit
device must be placed in the write enable state. unintentionakriting. The write disable state (WEN “0”) is
Erase (SSE, SE, CHE or CHE) exited by setting WEN to “1” using the write enable
Page Program (PP or PPL) (WREN: 06h).

Write Status Register (WRSR) Wa\l/:é?grrrislo. Write Disable (WRDl)shows the timing

Operation is the same as for setting status register WEN

to “1”, and the state is enabled by this command. The sequence of WRDI operation:
“Figure 9. Write Enable (WREN)xhows the timing CSgoes to low input WRDI command (04h)
waveforms. CSgoes to high (be executed by the risingezi§e)

The sequence of WREN operation:

CSgoes to low input WREN command (06h) cs \ /
CSgoes to high (be executed by the risingetige)

Mode3

cs \ / SCK Mode0
8CLK ﬁ
Mode3 5 1 2 3 4 5 6 7 F

e IS " YRRR o YR
F 8CLK ﬁ MSB

High |

MSB Figure 10. Write Disable (WRDI)

0123 4567

High Impedance
so g p

Figure 9. Write Enable (WREN)

WWW. onsemi.com
11



http://www.onsemi.com/

LE25S161

Standard SPI Read
There are two Read commands, “Lidower Read
(RDLP: 03h)” and “HighiSpeed Read (RDHS: 0Bh)”.

LowiPower Read command (RDLP)Maximum Clock
Frequency: 33.33 MHz

This command is for reading data out.

“Figure 11. Lowi Power Read (RDLPshows the timing
waveforms.

The sequence of RDLP operation:

CSgoes to low input RDLP command (03h) 3 Byte
address (A23 AO) input on SI
the corresponding data out on SO

continuous data out (ibyte)

s T\

completed by C$ high

*The data output starts from the falling edge of SCK (31th
clock

The)Address is latched on rising edge of SCK, and the
corresponding data is shifted @t SO by the falling edge
of SCK. The address is automatically incremented to the
next higher addresster each byte data is shifted out. If the
SCK input is continued after the internal address arrives at
the highest address (1FFFFFh), the internal address returns
to the lowest address (000000h). By settingt@€RBigh, the
device isdeselected, and the read cycle is completed. While
the device is deselected, the output pin SO is in a
highiimpedance state.

Mode3 o 1 2 3 456 7 8

1516 2324 3132 3940

oo |[ITUUTHUTLN ﬂﬂ ILH THLIHL I —

F— 8CLK —4

TR XN XX
(23 A16\(A15 AB)A\ (A7 A0)

SO

High Impedance

v Byte 1 yByte 2 yByte 3

Address A23 to A21 are Dont care.

<DATA XDATA XDATA
MSB MSB MSB

Figure 11. Low Power Read (RDLP)

WWW. onsemi.com
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HighiSpeedRead Command (RDHS)Maximum Clock The Address is latched on rising edge of SCK. It is
frequency: 70 MHz necessary to add 1 dummy byte cycle after address is
This command is for reading data out at the high latched, and theorresponding data is shifted out on SO by
frequency operation. the falling edge of SCK. The address is automatically
“Figure 12.High i Speed Read (RDH33hows the timing incremented to the next higher address after each byte data
waveforms. is shifted out. If the SCK input is continued after the internal
The sequence of RDHS operation: address arrives at the highest address (1FFFFFh), the

~= . internaladdress returns to the lowest address (000000h). By
CSgoesto lO\.N input RDHS command (0Bh) 3 Byte setting CSto high, the device is deselected, and the read
address (A23 AO) input on SI . . T
) cycle is completed. While the device is deselected, the
1 byte dummy cycle the corresponding data outon SO gytput pin SO is in a higiimpedance state.

continuous data out (byte)

completed by C$ high
*The data output starts from the falling edge of SCK(39th

clock)
Cs \
Mode3
0123456 78 1516 2324 3132 3940 4748 55
s oo ([T TULUT UL UL UL TR THL T
e — ||
Sl Add \/ Add Add
XXXXX>< 0Bh XAZS A16/\(A15 A8)/\ (A7 AO)X X ><: :><><
MSB
v Byte 1 y Byte 2 yByte 3
High Imped
SO gh mpecance <DATAXDATA XDATA
Address A23 to A21 are Dont care . MSB MSB MsB
Figure 12. High Speed Read (RDHS)
Dual Read 1 byte dummy cycle the corresponding data out on
Thereare two Dual read commands, the Dual Output ReadS|/SIO0 and SO/SIO1
(RDDO) and the Dual I/O Read (RDIO). continuous data out {ibyte) per 4 clock

They achieve the twice speiag from "HighiSpeed
Read (RDHS: 0Bh)”. The command list is shown in
“Table 6. Command Settings (Dual SPI)

completed by C$ high
*The data output starts from the falling edge of SCK (39th

clock)
Output Data
Table 11. PIN CONFIGURATIONS AT DUAL SPI MODE SI/SIO0  bit6, 4, 2, 0
Standard SP! Dual SPI SO/SIOL  bit7,5, 3,1

The Address is latched on rising edge of SCK. It is
St SI00 necessary to add 1 dummy byte cycle after address is
SO Sio1 latched and the corresponding data is shifted out on SI/SIO0
. and SO/SIO1 by the falling edge of SCK. The address is
Dual OUtpot Read Command (RDDOMaximum Clock automatically incremented to the next higher address after
Frequency: 50 MHz . . : . each byte data (4 clock cycles) is shifted out. If the SCK
The S| gnd .SO pms_change into the input/output pin input is continued after the internal address arrives at the
(SIOx)durmg this ope.r'gtlon. It makes the data outqu X2 bit highest address (1FFFFFh), the internal address returns to
and has achieved a higgpeed output. bit7, 5, 3 and bitlare the lowest address (000000h). By setfing t6%igh, the

outputfrom SIOO. bit6, 4, 2 and bit0 are output from SIO1. . i e isdeselected. and the read ¢ : .
- - , ycle is completed. While
Figure 13.Dual Output Read (RDDO¥hows the timing the device is deselected, the output pin SO is in a

waveforms. highiimpedance state.
The sequence of RDDO operation:

CSgoesto low input RDDO command (3Bh) 3 Byte

address (A23 AO) input on SI

WWW. onsemi.com
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CS \
Mode3 012345678 1516 2324 3132 3940 4344 47

- e JUUUUUTUUT UL UL JUT TSI

F— 8CLK —ﬂ ‘ ‘ dummy ‘ Byte 1 y Byte 2 l Byte 3
SI00 W Aﬁ;’ﬂm oy (,@dgo)WDATAOXDATAOXDATAO

]

MSB 4CLK | 4CLK
High Impedance
SIo1 DATA1 DATAL X DATA1
DATAQO: bit6, bit4, bit2, bit0
Address A23 to A21 are Dont care . DATAL: dit7, bit5, bit3, bitl

Figure 13. Dual Output Read (RDDO)

Dual /0 Read Command (RDIQ)Maximum Clock continuous data out (ibyte) per 4 clock

Frequency: 50 MHz completed by C$ high

The Sl and SO pins change into the input/output pin *The data output starts from the falling edge of SCK (23th
(SIOx) during this operation. It makes the address input and clock)

data output x2 bit and has achieved a liggeed output. Input Address Output Data

Addl (A23, A21,7, A3 and Al) is input from SIO1 and  SI/SIO0  A22, 20, 18/, A2, AO hit6, 4, 2, 0

Add0 (A22, A20, 7, A2 and A0) is input from SIOO0. bit7,5, SO/SIO1 AZ23, 21,19, A3, A1  bit7,5,3,1

3 and bit1 are output from SIOO. bit6, 4, 2 and bit0 are output The Address is latched on rising edge of SCK. It is

from SIO1. necessary to add 4 dummy clocks after address is latched,
“Figure 14. Dual I/O Read (RDIO)shows the timing 2CLK of the latter half of the dummy clock is in the state of
waveforms. high impedance, the controller can switch 1/O for this

period.The corresponding data is shifted out on SI/SIO0 and

The sequence of RDIO operation:
au P I SO/SIO1 by the falling edge of SCK. The address is

CSgoes to low  input RDIO command (BBh) automatically incremented to the next higher address after
3 Byte address (A23i AQ) input on SI/SIO0 and each byte data (4 clock cycles) is shifted out. If the SCK
SO/SIO1 by 12 clock cycle input is continued after the internal address arrives at the

2 dummy clock (S|/S|OO and SO/SIO1 are don't Care) hlghest address (1FFFFFh), the internal address returns to

.. the lowest address (000000h). By settingt63igh, the
+2d lock t set SI/SIO0 and SO/SIO1 high T . .
impedg?éne))/ clock (must se an '9 device isdeselected, and the read cycle is completed. While

. the device is deselected, the output pin SO is in a
the corresponding data out on SI/SIO0 and SO/SIO

highiimpedance state.
Cs \
Mode3 0 1 23 456 78 19 20 21 22 2324 2728 31_
e R —
F_ 8CLK _ﬂ duLnltmy Byte 1 ¢ Byte2 1;3

SI00 XXXXXX BBh %ddl A22, A20 A2, AO DATAO DATAOXDATAO
MSB %— 12CLK —ﬂZCLK ‘ZCLK‘ ‘ 4CLK ‘

High Impedance /
SIo1 ‘Qddz: A23, A21 A3, Al DATAJXDATAl)(DATAl

MSB MSB MSB

DATAQ: bit6, bit4, bit2, bit0
Address A23 to A21 are Dont care . DATAL: dit7, bit5, bit3, bitl

Figure 14. Dual I/O Read (RDIO)
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Small Sector Erase (SSE)

CSgoes to low input SSE command (20h or D7h)

Small Sector Erase is an operation that sets the memong Byte address (A23 AO) input on Sl

cell data in any small sector to “1”. A small sector consists
of 4 kbytes.

“Figure 15. Small Sector Erase (SS&)ows the timing
waveforms.

“Figure 38. Small Sector Erase Flowcharshows the
flowcharts.

The sequence of SSE operation:

= T\

CSgoes to high (be executed by the risingetige)
*A20 to A12 are valid address

After the correct input sequence the internal erase
operation is executed by the rising @8ge, and it is
completed automatically by the control exercised by the
internaltimer (tSSE). The end of erase operation can also be
detected by status register (RPY

Self timed Erase Cycle

— e —

tsse

I

Mode3 4 1 5 3 45 6 78 1516 2324 31
SCK ModeO |||| ||||
F 8CLK >{
SI Add \V Add V Add
LXK 2onrom XXX i OOUOOOXXXKX
MSB
High Impedance
. gh Imp

Address A23 to A21, A1l to AO are Dont care.

Figure 15. Small Sector Erase (SSE)

Sector Erase (SE)

CSgoes to low input SE command (D8h) 3 Byte

SectorErase is an operation that sets the memory cell dataaddress (A23i A0) input on SI

in any sector to “1”. A sector consists of 64 kbytes.
“Figure 16. Sector Erase (SEshows the timing
waveforms.
“Figure 39. Sector Erase Flowchdaitsshows the
flowcharts.

The sequence of SE operation:

s T\

CSgoes to high (be executed by the risingeci§e)
*A20 to A16 are valid address

After the correct input sequence the internal erase
operation is executed by the rising @8ge, and it is
completed automatically by the control exercised by the
internal timertSE). The end of erase operation can also be
detected by status register (RpY

Self timed Erase Cycle

.
/J

-—

Mode3

012 3 456 7 8 1516 2324 31
SCK ModeO |||| ||||
}1 8CLK % ‘
SI Add Add Add
MSB
High Impedance
so g p

Address A23 to A21, A15to A0 are Dontcare.

Figure 16. Sector

Erase (SE)
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Chip Erase (CHE) CSgoesto low input CHE command (60h or C7h)
Chip Erase is an operation that sets the memory cell data CSgoes to high (be executed by the risingezi§e)

in“all-sectors to "1 o After the correct input sequence the internal erase
Figure 17. Chip Erase (CHE)shows the timing  geration is executed by the rising @8ge, and it is

W?V('aforms. , completed automatically by the control exercised by the
Figure 40.Chip Erase Flowchartsshows the flowcharts  jnternal timen(tSE). The end of erase operation can also be
The sequence of CHE operation: detected by status register (RPY
Self timed Erase Cycle
4+— tCHE _
s\ /)
Mode3 o 1 2 3 4 5 6 7
SCK ModeO |||||||||||||||
< 8CLK >
MSB
50 High Impedance
Figure 17. Chip Erase (CHE)
Page Program “Figure 41. Page Program Flowchattsshows the
Normal Page Program (PP) flowcharts.

LowiPower Page Rigram (PPL) The sequence of PP or PPL operation:

Thereare two Page Progracommands, Normal program  CS goes to low  input PP command (02h) or PPL
(PP:02h ) and LowiPower program (PPL: 0Ah). These two command (0Ah)
commands are completely functionally the same. By 3 Byte address (A23 AO) input on Sl
selecting the LowPower program (PPL), _the .operating niByte data input on Sl
current is reduced, but the program cycle time is extended.

(Iccpp > Iecppl, tPPL > tPP) CSgoes to high (be executed by the risingedi§e)

Page Program is an operation that programs any numbe The program data must be loaded iibbyite increments. If
of bytes from 1 to 256 bytes within the same sector page{he data loaded has exceeded 256 bytes,. the 256 bytes loaded
(page addresses: A20 to A8). Before initiating Page !ast are programmed. After t.he correct input sequence the
Program, the data on the page concerned must be erase“aternal program operation is exeched by the rising CS
usingSmall Sector Erase, Sector EraseCbip Erase. Page edge,. and it is gompleteq automatically by the control
Program (PFPPL) allows only previous erased data (FFh). exercised by th_e internal timer (tPP or tPPL). The end_ of
“Figure 18. Normal Page Program (PPY Figure 19. ?%?m operation can also be detected by status register
LowTipower Page Program (PPL) shows the timing '

waveforms.

WWW. onsemi.com
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Self timed Program Cycle

s\

Mode3 o 1 2 3 45 6 7 8 1516 2324 3132 3940 2079
ILFLHMLHILIUHLHHHMHHRD%HM
o — || eyer|mez| oy
" Byte 1 | Byte 2 256
S| Add Add Add VVVVV
XXX XXXy o X X X o XXX
MSB

High Impedance
so g p

Address A23 to A21, A15to A0 are Dontcare.

Figure 18. Normal Page Program (PP)

Self timed Program Cycle

s T

Mode3 o 1 2 3 45 6 78 1516 2324 3132 3940 47 2079
SCK ModeO |||||||||||||||||| |||| |||| |||| |||| ||H/||||||
‘ Byte
LK
’1 8C p{ ‘ ‘ ‘Bytel ‘ ByteZ‘ 256‘
s Add \/ Add \/ Add VYVVVV
OO omn Yook X A mX_Po X PP DEMAMA
MSB

High Impedance
so g p

Address A23 to A21, A15 to AO are Dont care.
Figure 19. Low Power Page Program (PPL)
Write Suspend (WSUS) checked bwsing status register RDiMt or SUS bit, but the

The Write Suspend (WSUS) allow the system to interrupt device will not accept another command until it is ready.
Small Sector Erase (SSE), Sector Erase (SE), Chip Erase The write Suspend is valid Erase cycle (SSE, SE and

(CHE) or Page Program (PP, PPL). o CHE) or Program cycle (PP, PPL).

“Figure 20. Write Suspend (WSOShows the timing If the Erase (SSE, SE, CHE) or Program (PP, PPL) entry
waveforms. during the suspension, the suspension will be canceled
The sequence of WSUS operation: automatically. And a new Erase (SSE, SE, CHE),
CSgoesto low input WSUS command (BOh) Program (PP, PPL) will be executed. In this case, it is

CTSgoes to high (be executed by the risinge@ige) necessary to erase/program the suspended area again.

After the command has been input, the device becomes During Write Suspend, Read (RDSR, RDLP, RDHS,
consumptiorcurrent equivalent to standby within 26. The RDDO, RDIO) and Resume (RESM) can be accepted.

recovery time (tRSUS) is needed before next command If the Software Reset is executed during the suspension,
from suspend. The internal operation status could be the suspension will be canceled automatically.

WWW. onsemi.com
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[ s
s\ 1/

20 s
Mode3 o 1 2 3 45 6 7 0123465867

SCK ModeO
’q_ 8CLK —ﬂ F—
Sl Boh Next Command
(Read or Resume)

MSB MSB
S0 High Impedance .
?)peration Current]
=Isb
Figure 20. Write Suspend (WSUS)
Resume (RESM) The internal operation status could be checked by using
This command (RESM) restarts erase cycle (SSE, SEstatus register RDYit or SUS bit.

CHE) or program cycle (PP, PPL) that was suspended. This command will be ignored if the previous Write
“Figure 21. Resume (RESM)shows the timing  Suspendperation was interrupted by unexpected power off
waveforms. or reierase/program (cancel of suspend) or Software Reset
The sequence of RESM operation: (RST). To execute Write Suspend (WSUS) again after

CSgoes to low  input RESM command (30h) Resume, it is necessary to wait for some time (tSUS).
CSgoes to high (be executed by the risingedige)

Self timed Write Cycle

tcHe / tse / tsse /_.}
tpp / tppL

o ~
CsS \ jj
Mode3 o 1 2 3 45 6 7

SCK ModeO |||||||||||||||
F 8CLK p{

MSB
S0 High Impedance
Figure 21. Resume (RESM)
Read ID “Figure 22. Read JEDEC ID (RJID¥hows the timing

Read ID is an operation that reads the manufacturer codevaveforms.
(RJID) and device ID information (RID). These Read ID 1pe sequence of RJID operation:
commands are not accepted during writing. There are two___

methods ofeading the silicon ID, each of which is assigned C>99€S t0 low input RJID command (9Fh)
a device ID. Manufacture code (62h) out on SOMemory type code

Read JEDEC ID (RJID) (16h) outon SO -
This command (RJID) is compatible with the JEDEC _ Memory capacity code out on SO (15h)Reserve code

standard for SPI compatible serial memories. (00h) o
“Table 12. JEDEC ID codgtists the silicon ID codes. completed by C$ high

WWW. onsemi.com
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*The 4ibyte code is output repeatedly as long as clock tapie 12. JEDEC ID CODES

inputs are present

*The data output starts from the falling edge of SCK (7th
clock)

By setting CSo high, the device is deselected, and Read
JEDEC ID cycle is completed. While the device is
deselected, theutput pin SO is in a higlimpedance state.

Output Code
Manufacturer code 62h
2 byte device ID Memory type 16h

Memory capacity code 15h (16 MBiIt)

Reserve code

00h

S

Mode3 01234567

< o 1AL LI

F 8CLK P{

1516 2324 3132

High Impedance

v

v v v v
SO <62h XlGh XlSh X 00h X 62h

MSB MSB MSB MSB

Figure 22. Read JEDEC ID (RJID)

Read Device ID (RID)

completed by C$ high

MSB

Thiscommand (RID) is an operation that reads the Device *The Device ID (88h) is output repeatedly as long as clock

ID.
“Table 13. Device ID Coddists the device ID codes.
“Figure 23. Read Device ID (RIDyhows the timing
waveforms.
The sequence of RID operation:
CSgoes to low input RID command (ABh) 3 byte
dummy cycle

Device ID (88h) out on SO

S

inputs are present

*The data output starts frothe falling edge of SCK (31th)

By setting CSo high, the device is deselected, and Read
ID cycle is completed. While the device is deselected, the
output pin SO is in a highmpedance state.

Table 13. DEVICE ID CODE

QOutput Code

1 byte device ID

88h (LE25S161)

Mode3 012345678

e T A

1516 2324 3132 39

S'XXXXXX ABh XxXxXx)C

High Impedance

88h

SO

MSB

Figure 23. Read Device ID (RID)
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Deep Power down (DP) CSgoesto low input DP command (B9h)
The standby current can be further reduced with this TSgoes to high (be executed by the risinge@ge)
co“ml_“nand (DP). ) o The deep poweidown command issued during an
Figure 24. Deep Powedown (DP) shows the iming  jtema write operation will be ignored.
waveforms. The deep poweidown state is exited using the deep
The sequence of DP operation: poweridown exit(EDP). All other commands are ignored.
Deep Power down Standby
Standby current (Isb) Current (Idsb)
CsS \
<« tor —P

Mode3 g 1 2 3 45 6 7

SCK ModeO |||||||||||||||
’1 8CLK ﬁ

MSB
High Impedance

SO

Figure 24. Deep Power down (DP)

Exit Deep Power down (EDP) / Read Device ID (RDDI) “Figure 25. Exitingfrom Deep Powerdowr’ shows the
The Exit Deep Powedown (EDP) / Read Device ID  timing waveforms.

(RID) command is a muftpurpose command. It can be used 1o sequence of EDP operation:

to exit the device from the deep povigown state, or read

the device ID information.

Exit Deep Powerdown (EDP)
The exit deep powé&down command consists only of the
first byte cycle, and it is initiated by inputting (ABh).

CSgoesto low input EDP command (ABh)
CSgoes to high (be executed by the risingeci§e)

Deep Power down Standby

current (Idsb)
CS \

Mode3 g 1 2 3 45 6 7

SCK ModeO
F 8CLK +

MSB

Standby current (Isb)

>

v

<_ tRDP _.

High Impedance
so 9 p

Figure 25. Exiting from Deep Power  down (EDP)
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Read Device ID (RDDI) Device ID out on SO
Also the exit from deep powédown is completed by one completed by C$ high
byte cycle or more of the Read Device ID (RID: ABh).  sThe Device ID is output repeatedly as long as clock inputs
“Table 13. Device ID Coddists the device ID codes. are present
“Figure 26. Read Device IDshows the timing  *The data output starts from the falling edge of SCK (31th
waveforms. clocky o
The sequence of EDP & RID operation: By setting CSo high, the device is deselected, and Read

ID cycle is completed. While the device is deselected, the

CSgoes to low input RID command (ABh) 3 byte output pin SO is in a higimpedance state.

dummy cycle
Standby
Deep Power down Standby current (Idsb) current (Isb)
> B
Cs
\ [ [
JJ JJ 4 trop
Mode3 0 123 456 7 8 3132 39
o o UL MWL 11T
’1 8CL ﬁd— 24 Dummy
Bits
v v
High Impedance N\
SO g P DeviD XDeviD  DeviD )
MSB
Figure 26. Read Device ID
Software Reset When the Software Reset is executed, an internal write

The Software Reset reset the device to the state just afteferase/program) operation is cancel, a suspended status is
powerion. Thisoperation consists of two commands: the resetand all volatility status register bits (WEN/REUS)
Reset Enable (RSTEN) and the Reset command (RST). are reset. After the internal reset time (tRST), the device will

“Figure 27 Software Reséshows the timing waveforms.  become staniby state. If the Software Reset is executed

The sequence of Software Reset operation: during a write (erase/program) operation, any dates on the

CSgoestolow input RSTEN command (66h write operation will be broken.. : :
i , P (66h) The Reset command must input just after input the Reset
CSgoes to high

s Enablecommand. If another command input after the Reset
CSgoesto low input RST command (99h) Enable command, the RegEhable state will be invalid.

CSgoes to high (be executed by the risingetige)

Internal reset time
(tRST)

= T\ M\ =
Mode3 g 1 2 3 45 6 7 01234567
SCK ModeO ||||||||||||||| |||||||||||||||
F—scLK—ﬂ F 8CLK ﬁ
MSB

MSB

SO High Impedance

Figure 27. Software Reset
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Read SFDP (RSFDP) 1 byte dummy cycle the corresponding parameter out on
The Read SFDP (Serial Flash Discoverable Parameter) iSO

an operation that reads the parameter about device ;ntinuous parameter outifoyte)

configurationsavailablecommands and other features. The S

SFDP parameters are stored in internal parameter tables, fggpfée;:il/;ni ;Ij%r:ess

These parameter tables can be interrogated by host syste

software to enable adjustments needed to accommodate(c?getr']3 acllrgé?(t)eter output starts from the falling edge of SCK

divergent features from multiple vendors. SFDP is a "The Address is latched on rising edge of SCK. It is
standard of JEDEC. JESD216. Rev 1.0. necessary to add 1 dummy byte cycle after address is
“Table 14. SFDP Headeshows SFDP Header. latched, and the corresponding parameter is shifted out on
“Table 15. SFDP Parameter Tableshows SFDP g py the falling edge of SCK. The address is automatically
Pz:ra_meter Table. o incremented to the next higher address after each byte
Figure 28. Read SFDP (RSFDP§hows the timing  arameter ishifted out. By setting C® high, the device is
waveforms. deselected, and Read SFDP cycle is completed. While the
The sequence of RSFDP operation: device is deselected, the output pin SO is in a
CSgoes to low input RSFDP command (5Ah) 3Byte  highiimpedance state.
address (A23 AO) input on SI

= T

Mode3

0123 456 7 8 1516 2324 3132 3940 4748 55

s weseo ([{[UIITUUUTUL UL UL UL THLTHLTE
—sex— | | | ]
Sl Add Add Add
m 5Ah A23 AL6Y\(A15 A8)/\ (A7 AO)X X >C :><><

MSB
vByte 1 y Byte 2¢yByte 3
High Impedance /
SO \Paraml Param2><Param3
MSB MSB MSB

Figure 28. Read SFDP (RSFDP)

WWW. onsemi.com
22



http://www.onsemi.com/

Table 14. SFDP HEADER

LE25S161

Byte Address
Description Comment (Hex) Bits Data (Hex)
SFDP HEADER 1st AND 2nd DWORD
SFDP Signature 50444653h (SFDP) 00h 7:0 53h
01lh 15:8 46h
02h 23:16 44h
03h 31:24 50h
SFDP Minor Revision Number Start from 00h 04h 7:0 05h
SFDP Major Revision Number Start from 01h 05h 15:8 01h
Number of Parameter Headers 02h indicates 3 parameters 06h 23:16 02h
Unused 07h 31:24 FFh
1st PARAMETER HEADER (JDEC BASIC FLASH PARAMETERS)
ID Number (JEDEC ID) 00h (JEDEC specified header) 08h 7:0 00h
Parameter Table Minor Revision Number | Start from 00h 09h 15:8 00h
Parameter Table Major Revision Number | Start from 01h 0Ah 23:16 01h
Parameter Table Length (in Double Word) | How many DWORDs in the Parameter 0Bh 31:24 10h
table 10h indicates 16 DWORDs
Parameter Table Pointer (PTP) First address of JEDEC Flash Parameter 0Ch 7:0 40h
table 0Dh 15:8 00h
OEh 23:16 00h
Unused OFh 31:24 FFh
2nd PARAMETER HEADER (VENDER PARAMETERS 1)
ID Number (onsemi 62h (ON Semiconductor manufacturer ID) 10h 7:0 62h
Manufacturer ID)
Parameter Table Minor Revision Number | Start from 00h 11h 15:8 00h
Parameter Table Major Revision Number | Start from 01h 12h 23:16 01h
Parameter Table Length (in Double Word) | How many DWORDs in the Parameter 13h 31:24 04h
table 04h indicates 4 DWORDs
Parameter Table Pointer (PTP) First address of On Semiconductor 14h 70 COh
Parameter table oh o8 oon
16h 23:16 00h
Unused 17h 31:24 FFh

WWW. onsemi.com
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Byte
Address Data Data
Description Comment (Hex) Bits (Binary) (Hex)
JDEC Basic Flash Parameter Tables (from 1st DWORD TO 4th DWORD)
Block/Sector Erase Sizes 00b: Reserved 40h 1:0 01b E5h
01b: support 4 kB Erase
10b: Reserved
11b: not support 4 kB Erase
Write Granularity 0: 1 Byte, 1:64 Byte or larger 2 1b
Vplatile Status Register Block Protect 0: Nonivolatile 3 Ob
Bits 1: Volatile
Write Enab!e Instruction S_elect for Writ- | 0: use 50h opcode, 1: use 06h opcode 4 Ob
ing to Volatile Status Register NOTE: If target flash status register is
nonvolatile, then bits 3 and 4 must be
set to 00b.
Unused Contains 111b and can never be 7:5 111b
changed
4 kB Erase Instruction 20h 41h 15:8 0010_0000b 20h
(17172) Fast Read 0 = not support 1 = support 42h 16 1b 91h
Address Bytes 00: 3 Byte only, 01: 3 or 4 Byte, 18:17 00b
10: 4 Byte only, 11: Reserved
Double Transfer Rate (DTR) Clocking 0 = not support 1 = support 19 Ob
(172172) Fast Read 0 = not support 1 = support 20 1b
(17474) Fast Read 0 = not support 1 = support 21 Ob
(17174) Fast Read 0 = not support 1 = support 22 Ob
Unused 23 1b
Unused 43h 31:24 1111 _1111b FFh
Flash Memory Density 16 M bits 44h 31:.0 T O0OFFFFFFh
45h
46h
47h
(174 14) Fast Read Number of Wait 0 0000b: Wait states (dummy Clocks) 48h 4:0 0_0000b 00h
States (Dummy Clocks) not support
(174 74) Fast Read Number of Mode 000b: Mode Bits not support 75 000b
Clocks
(174 714) Fast Read Instruction 49h 15:8 1111_1111b FFh
(17174) Fast Read Number of Wait 0 0000b: Wait states (dummy Clocks) 4Ah 20:16 0_0000b 00h
States (Dummy Clocks) not support
(17174) Fast Read Number of Mode 000b: Mode Bits not support 23:21 000b
Clocks
(171 74) Fast Read Instruction 4Bh 31:24 1111_1111b FFh
(17172) Fast Read Number of Wait 0 0000b: Wait states (dummy Clocks) 4Ch 4:0 0_1000b 08h
States (Dummy Clocks) not support
(17172) Fast Read Number of Mode 000b: Mode Bits not support 75 000b
Clocks
(17172) Fast Read Instruction 4Dh 15:8 0011_1011b 3Bh
(172172) Fast Read Number of Wait 0 0000b: Wait states (dummy Clocks) 4Eh 20:16 0_0100b 04h
States (Dummy Clocks) not support
(171272) Fast Read Number of Mode 000b: Mode Bits not support 23:21 000b
Clocks
(117272) Fast Read Instruction 4Fh 31:24 1011_1011b BBh
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Table 15. SFDP PARAMETER TABLE (continued)

Byte
Address Data Data
Description Comment (Hex) Bits (Binary) (Hex)
JDEC BASIC FLASH PARAMETER TABLES (FROM 5th DWORD TO 8th DWORD)
(2721712) Fast Read 0 = not support 1 = support 50h 0 Ob EEh
Reserved Default all 1's 31 111b
(474174) Fast Read 0 = not support 1 = support 4 Ob
Reserved Default all 1's 7:5 111b
Reserved Default all 1's 51h 31:8 i FFh
52h FFh
53h FFh
Reserved Default all 1's 54h 15:0 i FFh
55h FFh
(21272) Fast Read Number of Wait 0 0000b: Wait states (dummy Clocks) 56h 20:16 0_0000b 00h
states (Dummy Clocks) not support
(217212) Fast Read Number of Mode 000b: Mode Bits not support 23:21 000b
Clocks
(21272) Fast Read Instruction 57h 31:24 1111 1111b FFh
Reserved Default all 1's 58h 15:0 i FFh
59h FFh
(414 74) Fast Read Number of Wait 0 0000b: Wait states (dummy Clocks) 5Ah 20:16 0_0000b 00h
States (Dummy Clocks) not support
(474 714) Fast Read Number of Mode 000b: Mode Bits not support 23:21 000b
Clocks
(474 74) Fast Read Instruction 5Bh 31:24 1111_1111b FFh
Sector Type 1 Size Sector/block size = 2*N bytes 5Ch 7:0 0000_1100b 0Ch
OCh indicates 4 kbytes
Sector Type 1 Erase Instruction 5Dh 15:8 0010_0000b 20h
Sector Type 2 Size Sector/block size = 2”N bytes 5Eh 23:16 0001_0000b 10h
10h indicates 64 kbytes
Sector Type 2 Erase Instruction 5Fh 31:24 1101_1000b D8h
JDEC BASIC FLASH PARAMETER TABLES (FROM 9th DWORD TO 12th DWORD)
Sector Type 3 Size Sector/block size = 2”N bytes 60h 7:0 0000_0000b 00h
00h indicates not exist
Sector Type 3 Erase Instruction 61h 15:8 1111 1111b FFh
Sector Type 4 Size Sector/block size = 2”N bytes 62h 23:16 0000_0000b 00h
00h indicates not exist
Sector Type 4 Erase Instruction 63h 31:24 1111_1111b FFh
Multiplier from Typical Erase Time to SE (64 k iByte erase): 64h 3.0 0100b 94h
Maximum Erase Time 150ms=2x(n+1)x15ms
n=4
Sector Type 1 Erase, Typical Time SSE (4 k iByte erase) 10:4 00_01001b
10 ms: ((n + 1) x 1 ms = 10 ms)
n=9 65h 70h
Sector Type 2 Erase, Typical Time SE (64 k iByte erase) 17:11 00_01110b
15 ms: ((n + 1) x 1 ms = 15 ms)
n=14 66h 00h
Sector Type 3 Erase, Typical Time T 24:18 00_00000b
67h 00h
Sector Type 4 Erase, Typical Time ) 31:25 00_00000b
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Table 15. SFDP PARAMETER TABLE (continued)

Byte
Address Data Data
Description Comment (Hex) Bits (Binary) (Hex)
JDEC BASIC FLASH PARAMETER TABLES (FROM 9th DWORD TO 12th DWORD)
Multiplier from Typical Time to Max (n+1)x0.3ms 68h 3.0 0010b 82h
Time for Page or Byte Program =0.9ms:n=2,0.9 ms> 0.7 ms (spec)
Page Size 256 Bytes =28 7:4 1000b
Page Program Typical Time (n+1)x64 s 69h 13:8 1_00110b E6h
=448 s:n=6,448 s>400 s (spec)
Byte Program Typical Time, First Byte (n+1)x8 s 15:14 1 _1111b
=128 s:n=15
6Ah 18:16 07h
Byte Program Typical Time, Additional (count+1)x 1 s/byte 23:19 0_0000b
Byte =1 s/byte: Count=0
Chip Erase, Typical Time (n+1)x16 ms 6Bh 30:24 00_01100b 0Ch
=208 ms:n=12, 208 ms =210 ms
(spec)
Reserved i 31 Ob
Prohibited Operations During Program xxx0b: May not initiate a new erase 6Ch 3.0 1101b FDh
Suspend anywhere
xxx1b: May not initiate a new erase in
the program suspended page size
xx0xb: May not initiate a new page
program anywhere
xx1xb: May not initiate a new page
program in the program suspended
page size
x0xxb: Refer to vendor datasheet for
read restrictions
x1xxb: May not initiate a read in the
program suspended page size
Oxxxb: Additional erase or program
restrictions apply
1xxxb: The erase and program
restrictions in bits 1:0 are sufficient
Prohibited Operations During Erase xxx0b: May not initiate a new erase 7:4 1111b
Suspend anywhere
xxx1b: May not initiate a new erase in
the erase suspended sector size
xx0xb: May not initiate a page program
anywhere
xx1xb: May not initiate a page program
in the erase suspended sector size
x0xxb: Refer to vendor datasheet for
read restrictions
x1xxb: May not initiate a read in the
erase suspended sector size
Oxxxb: Additional erase or program
restrictions apply
1xxxb: The erase and program
restrictions in bits 5:4 are sufficient
Reserved i 6Dh 8 Ob 80h
Program Resume to Suspend Interval <64 s:(count+1)x64 s,count=0 12:9 0000b
Suspend In iprogress 40 s:((4+1)x8 s=40 s) 15:13 10_00100b
Program Max Latency
6Eh 19:16 08h
Erase Resume to Suspend Interval <64 s:(count+1)x64 s,count=0 23:20 0000b
Suspend In iprogress 40 s:((4+1)x8 s=40 s) 6Fh 30:24 10_00100b 44h
Erase Max Latency
Suspend/Resume Supported 0 = support 1 = not support 31 Ob
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Table 15. SFDP PARAMETER TABLE (continued)

Byte
Address Data Data
Description Comment (Hex) Bits (Binary) (Hex)
JDEC BASIC FLASH PARAMETER TABLES (FROM 13th DWORD TO 16th DWORD)
Program Resume Instruction 30h (as same as erase resume) 70h 7:0 0011_0000b 30h
(Program Operation)
Program Suspend Instruction BOh (as same as erase suspend) 71h 15:8 1011_0000b BOh
(Program Operation)
Resume Instruction 30h (as same as program resume) 72h 23:16 0011_0000b 30h
(Write or Erase Type Operation)
Suspend Instruction BOh (as same as program suspend) 73h 31:24 1011_0000b BOh
(Write or Erase Type Operation)
Reserved 74h 1:0 00b 04h
Status Register Polling Use legacy polling by reading the 7:2 0000_01b
Device Busy Status Register with 05h instruction
Exit Deep Power Down to Next 40 s:((4+1)x8 s=40 s) 75h 14:8 10_00100b Cé4h
Operation Delay
Exit Deep Power Down Instruction ABh 15 1010_1011b
76h 22:16 D5h
Enter Deep Power Down Instruction B9h 23 1011_1001b
77h 30:24 5Ch
Deep Power Down Supported 0 = support 1 = not support 31 Ob
(414 14) Mode Disable Sequences i 78h 3.0 0000b 00h
(474 14) Mode Enable Sequences i 74 0000b
79h 8 Ob 00h
(07474) Mode Supported 0 = not support 1 = support 9 Ob
(014 14) Mode Exit Method i 15:10 00_0000b
(014 14) Mode Entry Method i 7Ah 19:16 0000b 00h
Quad Enable Requirements (QER) 00b: not have a QE bit 22:20 000b
Hold and WP Disable 0: not supported 23 Ob
Reserved i 7Bh 31:24 0000_0000b 00h
Volatile or Non iVolatile Register and xxx_xxx1b: Non iVolatile Status 7Ch 6:0 001_1001b 19h
Write Enable Instruction for Status Reg- | Register 1, powers iup to last written
ister 1 value, use instruction 06h to enable
write
xx1_xxxxb: Status Register 1 contains
a mix of volatile and non ivolatile bits.
The 06h instruction is used to enable
writing of the register.
Reserved i 7 Ob
Soft Reset and Issue reset enable instruction 66h, and 7Dh 13:8 01_0000b 10h
Rescue Sequence Support then issue reset instruction 99h.
Exit 4 iByte Addressing 15:14 00b
7Eh 23:16 0000_0000b 00h
Enter 4 iByte Addressing 7Fh 31:24 0000_0000b 00h
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Table 15. SFDP PARAMETER TABLE (continued)

LE25S161

Byte
Address Data Data
Description Comment (Hex) Bits (Binary) (Hex)
VENDER (ON SEMICONDUCTOR) PARAMETER 1 TABLES (FROM 1th DWORD TO 4th DWORD)
Supply Maximum Voltage 1900h = 1.900 V 2400h = 2.400 V COh 15:0 i 50h
1950h = 1.950 V 2700h =2.700 V C1h 19h
2000h = 2.000 V 3000h = 3.000 V
2200h = 2.200 V 3600h = 3.600 V
Supply Minimum Voltage 1600h = 1.600 V 20000h = 2.000 V C2h 31:16 ] 50h
1650h = 1.650 V 22000h = 2.200 V c3h 16h
1700h =1.700 V 23000h =2.300 V
1800h = 1.800 V 27000h =2.700 V
RESET Pin 0 = not support C4h 0 Ob 14h
1 = support
RESET Active Logic Level 0 = active logic is 0 1 Ob
1 = active logic is 1
HOLD Pin 0 = not support 2 1b
1 = support
HOLD Active Logic Level 0 = active logic is 0 3 Ob
1 = active logic is 1
WP Pin 0 = not support 4 1b
1 = support
WP Active Logic Level 0 = active logic is 0 5 Ob
1 = active logic is 1
Reserved 00b 7:6 00b
Reserved All FFh C5h 31:8 1111 1111b FFh
C6h 1111 1111b FFh
C7h 1111_1111b FFh
JDEC ID Operation Code 9Fh C8h 7:0 1001_1111b 9Fh
JDEC ID Read Data 62h (ON Semiconductor) C9h 15:8 0110_0010b 62h
(Manufacture Code)
JDEC ID Read Data 16h CAh 23:16 0001_0110b 16h
(Memory Type)
JDEC ID Read Data 15h (16 Mbits) CBh 31:24 0001_0101b 15h
(Memory Capacity Code)
Device ID Operation Code ABh CCh 7:0 1010_1011b ABh
Device ID Read Data 88h (LE25S161) CDh 15:8 1000_1000b 88h
Reserved All FFh CEh 31:16 1111_1111b FFh
CFh 1111_1111b FFh
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HOLD FUNCTION

Using the HOLDpin, the hold function suspends serial high, HOLD must not rise or fall. The hold function takes
communication (it places it in the hold statu$)igure 29. effect when the logic level of CiS low, the hold status is
HOLD Functiort shows the timing waveforms. The device exited and serial communication is reset at the rising CS
is placed in the hold status at the falling HO&@ge while edge. In the hold status, the SO output is in the
the logic level of SCK is low, and it exits from the hold status highiimpedance statend Sl and SCK are "don'’t care”.
at the rising HOLDedge. When the logic level of SCK is

cs — \ Active HOLD Active
ths ths
—> —
SCK
«— «—
T Uy
HOLD
thnz thiz

High Imped
so igh Impedance

Figure 29. HOLD Function
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POWER iON

In order to protect against unintentional writing, @8st
be within at \bp10.3 to \pp+0.3 on poweion. After
powerion, the supply voltage has stabilized gb\min) or
higher, and waits fok, before CSs driven to “Low”.

The device is in the standby state after power is turned on.

Vbp A
Vpp (MaX) - -|- - - - o o o o o o o o o oo
Program, Erase and Write Commands are Ignored
Chip Select (CS = “L") is Not Allowed
/
Vpp (Min) - —f- - - - - o o oo T o o o e e e oo oo
Read Command is Full Access Allowed
allowed
Vi = - s e e
oV - |
time

Figure 30. Power 7ion Timing

Table 16. POWER TUP TIMING

Spec
Parameter Symbol Min Max Unit
Vpp(Min) to CS Low tvsL 300 T s
Time to Write Operation tpuw 100 500
Operation Inhibit Voltage Vi 1.0 15 \Y
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LE25S161 incorporates a powien reset function. The
following conditions must be met in ordera@nsure that the

power reset circuit

VDD

A

HARDWARE DATA PROTECTION

will operate stably.

LE25S161

period.

Vpp (Max)
Vpp (Min)
tpp .
ov ¥ ygoT
¥

Table 17. POWER iDOWN TIMING

Figure 31. Power idown Timing

No guarantees are given for data in the event of an
instantaneous power failure occurring during the writing

Spec
Parameter Symbol Min Max Unit
Power idown Time tpp 10 1 ms
Power idown Voltage VeoT T 0.2 \Y

SOFTWARE DATA PROTECTION

The LE25S161 eliminates the possibility of unintentional
operations by not recognizing commands under theand connected betweem) and \ksin order to ensure that
the device will operate stably.

following conditions.

€ When a write command is input and the risingezige
timing is not in a byte cycle (8 CLK units of SCK)

€ When thePage Program data is not ifikyte increments

€ When the Write Status Register command is input for
2 bytes cycles or more

DECOUPLING CAPACITOR
0.1 F ceramic capacitor must be provided to each device
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Absolute Maximum Ratings

LE25S161

SPECIFICATIONS

Table 18. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Conditions Rating Unit
Maximum Supply Voltage With respect to Vgg 10.5t0 +2.6 \%
DC Voltage (All Pins) With respect to Vgg 710.5to Vpp + 0.5 \Y
Storage Temperature Tstg 155 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

Table 19. OPERATING CONDITIONS

Parameter Symbol Conditions Rating Unit
Operating Supply Voltage 1.65t01.95 \Y,
Operating Ambient Temperature 740 to +90 °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.

Data Retention, Rewriting Cycles

Table 20. DATA RETENTION, REWRITING CYCLES

Parameter Symbol Conditions Min Max Unit
Rewrite Cycles cycRW Status resister write 100,000 T cycles/
Program/Erase 100,000 i Sector
Data Retention tDRET 20 i year
Pin Capacitance at Ta=25 C,f=1MHz
Table 21. PIN CAPACITANCE (Ta =25°C, f=1 MHz)
Rating
Parameter Symbol Conditions Max Unit
Output Pin Capacitance Cso Vgo=0V 12 pF
Input Pin Capacitance CiN ViN=0V 6 pF

NOTE: These parameter values do not represent the results of measurements undertaken for all devices but rather values for some of the

sampled devices.

AC Test Conditions
Input pulse level
Input rising/falling time
Input timing level
Output timing level
Output load

0.2 Mp t0 0.8 \bp
5ns

0.3 ¥p, 0.7 Vbp
1/2 X ¥p

15 pF
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Functional Description (Continued)
Program Verify

A verify should be performed on the programmed bit to determine
whether they were correctly programmed. The verify is accom-
plished with OE/Vzand CE at V. Data should be verified tpy after
the falling edge of CE .

MANUFACTURER'’S IDENTIFICATION CODE

The NMC27C32B has a manufacturer’s identification code to aid
in programming. The code, shown in Table 2, is two bytes wide
and is stored in a ROM configuration on the chip. It identifies the
manufacturer and the device type. The code for the NMC27C32B
is, “8F01”, where “8F” designates that it is made by Fairchild
Semiconductor, and “01” designates a 32k part.

The code is accessed by applying 12.0V +0.5V to address pin A9.
Addresses A1-A8,A10-A11,CE ,andOEareheldatV, . Address
AO is held at V,_for the manufacturer’s code, and at V|, for the
device code. The code is read out on the 8 data pins. Proper code
access is only guaranteed at 25°C + 5°C.

The primary purpose of the manufacturer’s identification code is
automatic programming control. When the device is insertedin an
EPROM programmer socket, the programmer reads the code and
then automatically calls up the specific programming algorithm for
the part. This automatic programming control is only possible with
programmers which have the capability of reading the code.

ERASURE CHARACTERISTICS

The erasure characteristics of the NMC27C32B are such that
erasure begins to occur when exposed to light with wavelengths
shorter than approximately 4000 Angstroms (A). It should be
noted that sunlight and certain types of fluorescent lamps have
wavelengths in the 3000A - 4000A range. After programming,
opagque labels should be placed over the NMC27C32B’s window
to prevent unintentional erasure. Covering the window will also
preventtemporary functional failure due to the generation of photo
currents.

The recommended erasure procedure for the NMC27C32B is
exposure to short wave ultraviolet light which has a wavelength of
2537A.The integrated dose (i.e., UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.

The NMC27C32B should be placed within 1 inch of the lamp tubes
during erasure. Some lamps have a filter on their tubes which
should be removed before erasure.

Anerasure system should be calibrated periodically. The distance
from lamp to unit should be maintained at one inch. The erasure
time increases as the square of the distance. (If distance is
doubled the erasure time increases by a factor of 4.) Lamps lose
intensity as they age. When a lamp is changed, the distance has
changed or the lamp has aged, the system should be checked to
make certain full erasure is occurring. Incomplete erasure will
cause symptoms that can be misleading. Programmers, compo-
nents, and even system designs have been erroneously sus-
pected when incomplete erasure was the problem.

SYSTEM CONSIDERATION

The power switching characteristics of EPROMSs require careful
decoupling of the devices. The supply current, I, has three
segments that are of interest to the system designer—the standby
current level, the active current level, and the transient current
peaks that are produced by voltage transitions on input pins. The
magnitude of these transient current peaks is dependent on the
output capacitance loading of the device. The associated V¢
transient voltage peaks can be suppressed by properly selected
decoupling capacitors. It is recommended that at least a 0.1 pF
ceramic capacitor be used on every device between V., and
GND. This should be a high frequency capacitor of low inherent
inductance. In addition, at least a 4.7 uF bulk electrolytic capacitor
should be used between V and GND for each eightdevices. The
bulk capacitor should be located near where the power supply is
connected to the array. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the inductive effects of the
PC board traces.

TABLE 2. Manufacturer’s Identification Code

Pins A0 o7 06 05 04 03 02 O1 0o Hex

8 | (17) | (16) | (15) | (14) | (13) | (11) | (10) | (9) | Data
Manufacturer Code Vi 1 0 0 0 1 1 1 1 8F
Device Code Viy 0 0 0 0 0 0 0 1 01

NMC27C32B Rev. C
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