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Serial Flash Memory
16 Mb (2048K x 8)

LE25S161

Overview
The LE25S161 is a SPI bus flash memory device with a 16 Mbit

(2048K x 8−bit) configuration. It uses a single power supply. While
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PACKAGE TYPES AND PIN CONFIGURATIONS

Figure 1. SOIC8 (LE25S161MDTWG) and
VSOIC8 NB (LE25S161FDTWG)

(Top View)
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Figure 2. UDFN8 (LE25S161PCTXG)
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Figure 3. WLCSP8 (LE25S161XBTAG)

HOLD

CS

(Top View) (Ball Side View)

Table 1. PIN CONFIGURATION

Pad No. Name

A2 CS

B2 SO (SIO1)

C2 WP

D2 VSS

D1 SI (SIO0)

C1 SCK

B1 HOLD

A1 VDD
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Figure 4. KGD

1234

8765

Table 2. PIN CONFIGURATION

Pad No. Name

1 CS

2 SO (SIO1)

3 WP

4 VSS

5 SI (SIO0)

6 SCK

7 HOLD

8 VDD

PIN DESCRIPTION

Table 3. PIN DESCRIPTION

Symbol Pin Name IIO Description
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

CS
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

Chip Select
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

I
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

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 I 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.

SI
(SIO0)

Serial Data Input
(Serial Data Input Output)
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BLOCK DIAGRAM

Figure 5. Block Diagram

http://www.������Ƶ.com/


LE25S161

www.onsemi.com
5

DEVICE OPERATION

Standard SPI Modes
The read, erase, program and other required functions of

the device are executed through the command registers. The
serial I/O corrugate is shown in “Figure 6. SPI Modes” and
the command list are shown in “Table 5. Command Settings
(Standard SPI)”. At the falling CS

http://www.������Ƶ.com/


LE25S161

www.onsemi.com
6

Table 5. COMMAND SETTINGS (STANDARD SPI) − MAX: 70 MHz (EXCEPT RDLP)

Command
Description

(Clock Number)
1st Byte

(0−7)
2nd Byte 

(8−15)
3rd Byte
(16−23)

4th Byte
(24−31)

5th Byte
(32−39)

6th Byte
(40−47)

Nth Byte
(8N−8 to 8N−1)

WREN Write Enable 06h

WRDI Write Disable 04h

RDSR Read Status Register 05h

WRSR Write Status Register 01h DATA

RDLP -07.603 635.811 .90709 15.3:5  Tm
(Description)Tj
-.9709 -1.2331 TD
-.0007 Tc
-.0005 Tw
[((Clock)8o96.31.846 .90709 15.364 re
f15.3:5  Tm
(Description)Tj3
(Descript4 63.08o96.31Powoa
(Cl45.808 .9071 re
f
490.05.811 .90709 92 227.2814 re
f
BTc5 6675590.05.81T
215.1(Max: 33.gisMHz Tm
0 Tc

f
BT
8 0)Tj
-.9709 -1.2331 TD
-.00e
f
215.15005 Tw3.4299 641.1969 Tm
[(DA)71(T)72.3(A)]TJ
Ef15.3:5  Tm35.811 39071 15.364 re
f
 Byte 

De687.231A23Tj3
(Descript4 67594o96.31Powoa
(Cl45.808 .9071 re
773.5 510.859887.231Are
f
B35.811 .9070)Tj
-.9709 1.2331 TD
-.00311 .90707005 Tw
( Byte )Tj
-.8575 -1.2331 TD
364 re59e
f15.3:5  Tm
(De727.231Ar5Tj3
(Descript4 67571 96.31Powoa
(Cl45.808 .9071 re
76f
490.05.81727.231A8m
-.0016 Tc
(th))Tj
-.9709 1.2331 TD
-.00811 .90704005 Tw
( B551 -1.2331 TD
-.0064 Tc
((3.9075e
f15.3:5  Tm
(De7 .9070A7Tj3
(Descript4 62073.5 510Powoa
(Cl45.808 .9071 re
76
490.05.817 .9070A00016 Tc
(th)Tj
)Tj
-.9709 -7.2331 TD
-.008811 .907005 Tw
( Byte )Tj
-.8575 -1.2331 TD
464 2634.9f15.3:5  Tm35.811RD re
f
4077275 6675590.05.81T(01h)T(Note)-26966.5 715.408 T.811 .907)Tj
-.9709 -4.2331 TD
-.008.811 .907005 Tw
( Byte )Tj
-.8575 -1.2331 TD
46
406488 f15.3:5  Tm35.811RD re
f
4077275 6675590.05.81T(01h)T(Note)-26966.5 715.408 T72.6236 6)Tj
-.9709 1.2331 TD
-.00268 63.043005 Tw
( Byte )Tj
-.8575 -1.2331 TD
499.5213e
f15.3:5  Tm
(DeT
215. Tw
(1)Tj
6RD (Note)-27666.5 715.408 T7 0 0 8 1

-07.603s Regist0Tj
882䑥獣物灴楯㔸㔮ㄠ呦㜰㤠ⴱ⸲㌳ㄠ呄ਭ⸰〰㜠呣ਭ⸰㤶㘵㠲ਸ呪‰㜷㠶ㄮ㘷㌠㠰⸰㌱′‸‰‰ਸ䉔昊攊㜱㤰
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MEMORY ORGANIZATION

Table 7. MEMORY ORGANIZATION (16 Mbits)

Sector (64 kB)
Symbol: SE

Small Sector (4 kB)
Symbol: SSE Address Space (A23 to A0)

31 SSE[511] 1FF000h 1FFFFFh

to

SSE[496] 1F0000h 1F0FFFh

30 to 6 SSE[495] 1EF000h 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

http://www.������Ƶ.com/
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STATUS REGISTERS

The status registers hold the operating and setting statuses
inside the device, and this information can be read by Read
Status Register (RDSR) and the protect information can be

rewritten by Write Status Register (WRSR). There are 8 bits
in total, and “Table 8. Status registers” gives the significance
of each bit.

Table 8. STATUS REGISTERS

Bit Name Logic Function Power−on Time Information

Bit0 RDY 0 Ready 3

1 Erase/Program

Bit1 WEN 0 Write disabled 0

1 Write enabled

Bit2 BP0 0 Block protect information
Protected area switch

Nonvolatile information

1

Bit3 BP1 0

1

Bit4 BP2 0

1

Bit5 TB 0 Block protect
Upper side/Lower side switch

Nonvolatile information

1

Bit6 SUS 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 nonĭvolatile bits of the status registersĭ1 are set “0” in the factory.

Contents of Each Status Register

RDY (Bit 0)
The RDY register is for detecting the write (Program,

Erase and Write Status Register) end. When it is “1”, the
device is in a busy state, and when it is “0”, it means that
write is completed.

WEN (Bit 1)
The WEN register is for detecting whether the device can

perform write operations. If it is set to “0”, the device will
not perform the write operation even if the write command
is input. If it is set to “1”, the device can perform write
operations in any area that is not block−protected.

WEN can be controlled using the write enable (WREN)
and write disable (WRDI). By inputting the write enable
(WREN: 06h), WEN can be set to “1” by inputting the write
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 power−on

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

• Upon completion of Page Program (PP or PPL)

• Upon completion of Write Status Register (WRSR)

http://www.������Ƶ.com/
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Table 9. PROTECTION LEVEL SETTING CONDITIONS

Protected
Level Protected Block

Status Register Bits

Protected AreaTB BP2 BP1 BP0

0 Whole area unprotected X 0 0 0 None

T1 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 0FFFFFh

6 Whole area protected X 1 1 X 000000h to 1FFFFFh

http://www.������Ƶ.com/
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DESCRIPTION OF COMMANDS AND OPERATIONS

A detailed description of the functions and operations
corresponding to each command is presented below.

Read Status Register (RDSR)
The contents of the status registers can be read using the

Read Status Register (RDSR). This command can be
executed even during the following operations.
• Erase (SSE, SE or CHE)

• Page Program (PP or PPL)

• Write Status Register (WRSR)
“Figure 7. Read Status Register (RDSR)” shows the

timing waveforms.

The sequence of RDSR operation:

CS goes to low → input RDSR command (05h)

→ Status Register data (SRWP, SUS, TB, BP2, BP1,
BP0,WEN, RDY) out on SO →→
→ completed by CS = high
*The data output starts from the falling edge of SCK (7th
clock)
This command outputs the contents of the status registers

synchronized to the falling edge of the clock (SCK).
If the clock input is continued after bit0 (RDY) has been

output, the data is output by returning to bit7 (SRWP) that
was first output, after which the output is repeated for as long
as the clock input is continued. The data can be read by this
command at any time (even during a program, erase cycle).
By setting CS to high, the device is deselected, and Read
JEDEC ID cycle is completed. While the device is
deselected, the output pin SO is in a high−impedance state

Figure 7. Read Status Register (RDSR)

• DATA: Status Resister, “Table 8. Status Register”

SCK

SI

SO

MSB MSB MSB
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High−Speed Read Command (RDHS) − Maximum Clock
frequency: 70 MHz

This command is for reading data out at the high
frequency operation.

“Figure 12. High−Speed Read (RDHS)” shows the timing
waveforms.

The sequence of RDHS operation:

CS goes to low →

http://www.������Ƶ.com/
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Figure 13. Dual Output Read (RDDO)

• Address A23 to A21 are “Don’t care”.
DATA0: bit6, bit4, bit2, bit0
DATA1: dit7, bit5, bit3, bit1

Add
(A7ĭA0)

Add
(A15ĭA8)

Add
(A23ĭA16)

High Impedance
DATA1DATA1DATA1

SCK

SIO1

SIO0 3Bh

15

MSBMSB
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Figure 18. Normal Page Program (PP)

• Address A23 to A21, A15 to A0 are “Don’t care”.

Byte 1 Byte 2
Byte
256

Add
(A7ĭA0)

Add
(A15ĭA8)

Add
(A23ĭA16)

t PP

SCK

SI

High Impedance
SO

PD02h PD

150 1 2 3 4 5 6 7 8 2316 24 31 32 39 40 47Mode3

Mode0

8CLK

PD
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Figure 20. Write Suspend (WSUS)

Operation Current
= Isb

SCK

SI

High Impedance
SO

tRSUS

B0h
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*The 4−byte code is output repeatedly as long as clock
inputs are present

*The data output starts from the falling edge of SCK (7th
clock)
By setting CS to high, the device is deselected, and Read

JEDEC ID cycle is completed. While the device is
deselected, the output pin SO is in a high−impedance state.

Table 12. JEDEC ID CODES

Output Code

Manufacturer code 62h

2 byte device ID Memory type 16h

Memory capacity code 15h (16 MBit)

Reserve code 00h

Figure 22. Read JEDEC ID (RJID)

High Impedance
15h16h62h

SCK

SO

SI 9Fh

15

MSBMSBMSB

0 1 2 3 4 5 6 7 8 2316 24 31 39

8CLK

Mode0

Mode3 32
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Read Device ID (RDDI)
Also the exit from deep power−down is completed by one

byte cycle or more of the Read Device ID (RID: ABh).
“Table 13. Device ID Code” lists the device ID codes.
“Figure 26. Read Device ID” shows the timing

waveforms.

The sequence of EDP & RID operation:

CS goes to low → input RID command (ABh) → 3 byte
dummy cycle

→ Device ID out on SO →→
→ completed by CS = high
*The Device ID is output repeatedly as long as clock inputs
are present

*The data output starts from the falling edge of SCK (31th
clock)
By setting CS to high, the device is deselected, and Read

ID cycle is completed. While the device is deselected, the
output pin SO is in a high−impedance state.

Figure 26. Read Device ID

http://www.������Ƶ.com/
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Read SFDP (RSFDP)
The Read SFDP (Serial Flash Discoverable Parameter) is

an operation that reads the parameter about device
configurations, available commands and other features. The
SFDP parameters are stored in internal parameter tables.
These parameter tables can be interrogated by host system
software to enable adjustments needed to accommodate
divergent features from multiple vendors. SFDP is a
standard of JEDEC. JESD216. Rev 1.0.

“Table 14. SFDP Header” shows SFDP Header.
“Table 15. SFDP Parameter Table” shows SFDP

Parameter Table.
“Figure 28. Read SFDP (RSFDP)” shows the timing

waveforms.

The sequence of RSFDP operation:

CS goes to low → input RSFDP command (5Ah) → 3 Byte
address (A23 − A0) input on SI

→ 1 byte dummy cycle  the corresponding parameter out on
SO

→ continuous parameter out (n−byte) →→
→ completed by CS = high
*A10 to A0 are valid address
*The parameter output starts from the falling edge of SCK
(39th clock)
The Address is latched on rising edge of SCK. It is

necessary to add 1 dummy byte cycle after address is
latched, and the corresponding parameter is shifted out on
SO by the falling edge of SCK. The address is automatically
incremented to the next higher address after each byte
parameter is shifted out. By setting CS to high, the device is
deselected, and Read SFDP cycle is completed. While the
device is deselected, the output pin SO is in a
high−impedance state.

Figure 28. Read SFDP (RSFDP)

Add
(A7ĭA0)

Add
(A15ĭA8)

Add

Byte 3Byte 2Byte 1

(A23ĭA16)

High Impedance
Param3Param2Param1

SCK

SO

SI 5Ah X

15

MSBMSBMSB
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Table 14. SFDP HEADER  

Description Comment
Byte Address

(Hex) Bits Data (Hex)

SFDP HEADER 1st AND 2nd DWORD

SFDP Signature 50444653h (SFDP) 00h 7:0 53h

01h 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
table 10h indicates 16 DWORDs

0Bh 31:24 10h

Parameter Table Pointer (PTP) First address of JEDEC Flash Parameter
table

0Ch 7:0 40h

0Dh 15:8 00h

0E.7545.29 46.0101 .90709 15.3825. 
0 f
552.189 440.787 .9071 15.364 re
f
492.435 4t0825.424 .(7 15.364 re
f
15.364 re
f
0709 15.3825.787 .90707 15.364 re
f.189 440.70.608 59.811 .9071 re
f
BT
8 0 0 8 395.5464 430.2299 Tm
(00h)Tj
ET0709 15.3825.787 .90707 15.364 re
f9 46.0101 .90709 15.3825.00h)Tj
ET.189 45 495.553 60.661 .9071 re
f
BT
8 0 70945654 501.1874 Tm
(Unused)Tj
4
4911754 511.824 .90709 15.307 re6.052.754 541.587 1560709 15.307 re6
4911754 541.587 1560709 15.0101 .9
4911754 511.824 .90709 15.0101 .90052.754 541.435 588.509 15.0101 .9
4911754 541.435 588.509 15.0101 .907BT
8 77320 70945654 5010F662 Tm
(0E.7545.2
4911754 511.824 .9071 15.307 re
90052.759 455.244 59.754 .90E.7545.2
4911759 455.244 59.754 .90707 re
f
BT
5 4t082570945654 501.4819 Tm
(31:24)Tj
ET
4911754 511.824 .90707 15.307 re
90052.759 455.244 59.811 .9:24)Tj
ET
4911754 455.244 59.811 .90707 re
f
BT
8 0 0 8570945654 501.1874 Tm
(FFh)Tj
ET
4911754 511.824 .90707 15.364 re
f
4911754 511.824 .9071 1500h

1 s t  P A R A M E T E R V E N A M E T S I C  F L A S H   1 P A R A M E T E R S ) IDc
0 Tw
(  )Tj
 46.832 13 -1.2331.8504 RAMETERS)
JEDEC ID)
Parameter Table Minor Revision Number

Start from 00h
Parameter Table Major Revision Number

Start from 01h
02h

01h
Parameter Table Length (in Double Word)How many DWORDs in the ParT*-1.9266 Tm
-.0016 04
(table 10h 4dicates 16 DWORDs)Tj
314.19254 471.515 .90709 2401h03h31:2444hParameter Table Pointer (PTP)First aOn S04 conduct4(a ParT*-1.9223 Tm
-0019 Tc
[(
T*
0 Tc
(table)Tj
268915154 511.824 .90709 46RDs)Tj
31me28514 541.435 588.509 15.0101 .907BT
68304929338 757.23311Tm
0 Tc
(04h)Tj
E298.8.869 649.928 .9071 15.364 re
31me28519 455.244 59.754 .90707 re
f
BT
8 0 0 8304929338 750.5937 Tm
(7:0)Tj
E298.8.869 649.787 .90707 15.364 re
31me28519 455.244 59.811 .90707 re
f
BT

8 851304929338 750C2299 Tm
(00h)Tj
E298.8.869 649.787 .90707 15.364 re
298.8.869 649.928 .9071 1544h)Tj
E31me28515 455.244 60.661 .99071 re
f
BT
682889 649. 446.2m
0 Tc
(04h)Tj
E28met.869 573.165 .9071 15.364 re
297.9.869 649.021 59.754 .9071 re
f
BT
8 0 0 82889 649. 446.2299 Tm
(15:8)Tj
E28met.869 579.787 .90707 15.364 re
297.9.869 670.608 59.811 .9071 re
f
BT
8 0 0 82889 649. 446.2299 Tm
(00h)Tj
E28met.869 579.787 .90707 15.364 re
28met.869 573.165 .9071 1500h06h00hUnused07h31:24FFh
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Table 15. SFDP PARAMETER TABLE  

Description Comment

Byte 

http://www.������Ƶ.com/


LE25S161

www.onsemi.com
25

Table 15. SFDP PARAMETER TABLE (continued)

Description
Data
(Hex)

Data 
(Binary)Bits

Byte 
Address

(Hex)Comment

JDEC BASIC FLASH PARAMETER TABLES (FROM 5th DWORD TO 8th DWORD)

(2ĭ2ĭ2) Fast Read 0 = not support 1 = support 50h 0 0b EEh

Reserved Default all 1’s 3:1 111b

(4ĭ4ĭ4) Fast Read 0 = not support 1 = support 4 0b

Reserved Default all 1’s 7:5 111b

Reserved Default all 1’s 51h
52h
53h

31:8 ĭ FFh
FFh
FFh

Reserved Default all 1’s 54h
55h

15:0 ĭ FFh
FFh

(2ĭ2ĭ2) Fast Read Number of Wait
states (Dummy Clocks)

0 0000b: Wait states (dummy Clocks)
not support

56h 20:16 0_0000b 00h

(2ĭ2ĭ2) Fast Read Number of Mode
Clocks

000b: Mode Bits not support 23:21 000b

(2ĭ2ĭ2) Fast Read Instruction 57h 31:24 1111_1111b FFh

Reserved Default all 1’s 58h
59h

15:0 ĭ FFh
FFh

(4ĭ4ĭ4) Fast Read Number of Wait
States (Dummy Clocks)

0 0000b: Wait states (dummy Clocks)
not support

5Ah 20:16 0_0000b 00h

(4ĭ4ĭ4) Fast Read Number of Mode
Clocks

000b: Mode Bits not support 23:21 000b

(4ĭ4ĭ4) Fast Read Instruction 5Bh 31:24 1111_1111b FFh

Sector Type 1 Size Sector/block size = 2^N bytes 
0Ch indicates 4 kbytes

5Ch 7:0 0000_1100b 0Ch

Sector Type 1 Erase Instruction 5Dh 15:8 0010_0000b 20h

Sector Type 2 Size Sector/block size = 2^N bytes 
10h indicates 64 kbytes

5Eh 23:16 0001_0000b 10h

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 
00h indicates not exist

60h 7:0 0000_0000b 00h

Sector Type 3 Erase Instruction 61h 15:8 1111_1111b FFh

Sector Type 4 Size Sector/block size = 2^N bytes 
00h indicates not exist

62h 23:16 0000_0000b 00h

Sector Type 4 Erase Instruction 63h 31:24 1111_1111b FFh

Multiplier from Typical Erase Time to
Maximum Erase Time

SE (64 kĭByte erase):
150 ms = 2 x (n + 1) x 15 ms
n = 4

64h 3:0

http://www.������Ƶ.com/
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Table 15. SFDP PARAMETER TABLE (continued)

Description
Data
(Hex)

Data 
(Binary)Bits

Byte 
Address

(Hex)Comment
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Table 15. SFDP PARAMETER TABLE (continued)

Description
Data
(Hex)

Data 
(Binary)Bits

Byte 
Address

(Hex)Comment

JDEC BASIC FLASH PARAMETER TABLES (FROM 13th DWORD TO 16th DWORD)

Program Resume Instruction
(Program Operation)

30h (as same as erase resume) 70h 7:0 0011_0000b 30h

Program Suspend Instruction
(Program Operation)

B0h (as same as erase suspend) 71h 15:8 1011_0000b B0h

Resume Instruction
(Write or Erase Type Operation)

30h (as same as program resume) 72h 23:16 0011_0000b 30h

Suspend Instruction 
(Write or Erase Type Operation)

B0h (as same as program suspend) 73h 31:24 1011_0000b B0h

Reserved 74h 1:0 00b 04h

Status Register Polling
Device Busy

Use legacy polling by reading the 
Status Register with 05h instruction

7:2 0000_01b

Exit Deep Power Down to Next 
Operation Delay

40 �s: ((4+1) x 8 �s = 40 �s) 75h 14:8 10_00100b C4h

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 0b

(4ĭ4ĭ4) Mode Disable Sequences ĭ 78h 3:0 0000b 00h

(4ĭ4ĭ4) Mode Enable Sequences ĭ 7:4 0000b

79h 8 0b 00h

(0ĭ4ĭ4) Mode Supported 0 = not support 1 = support 9 0b

(0ĭ4ĭ4) Mode Exit Method ĭ 15:10 00_0000b

(0ĭ4ĭ4) Mode Entry Method ĭ 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 0b

Reserved ĭ 7Bh 31:24

0005 47.8.405 475076 150.576 46.035 30738 306.31264.8 291 46.091 re
f
552.189 352.346 .90728 sable.312 .90707 46.035 re
06710f
360.907 305.f
408.756 30p7 46.035 re
06710f
360.907 305.f
408.756 30p7 46.035 re
06710f
360.907 305.f
4047 45c1mo0707 re
71 rTs360.907 3.7544 Tm
(0b)Tj
ET
456.54728 
(79h)Tj
ET
360.9007 rrn6.56 30p48 .90707 15.364 re
48<650.217 3.7544 671(0b)Tj
ET0.576 .90 30p728 
-7
71 .756 30p7 46.035 re
06710f
360.907 3.7544B7544B7544B7544B7544B7544B7544B754j60.907 iR
-.00100b: no71 re
f
BT
8f364e
f
BT
8 0-44B75394 Tm9 Tm
D re
f
BT
8 03.754418 .9071 15.364 1371 15.364 re7 .903 150.576 .907 305041 .90707 re
f
360.907 306.312 .90707 46.03j
ET
360.9007 rr 427.8xxx_xxx1T
4N71 30.50.217 3.74B734 336.983 .90709 15.364 re
f
59.7582 .756 30p7 6.035 re
as s0f
360.9e
f
BT
44B7544B61224B7544B7544B7544290704 re 3.75441, pot ss 30.50.217 3.78p7 45336.983 .90709 15.364 re
f
59.758150.576 .907290704 up45 Tlast w-.0te1 30.-87546194 Tm9 Tm
D re
f 427.8value, use545.9528 Tm
 06h45 TenT
210.33T*.90704 w-.0e61.0394 Tm
-.0015 Tc
08427.8xx1_xxxxT
4e
f
BT
8 0 0 8 41 conta45.61.0394 Tm9 Tm
D re
f 
-.002a mix of v0f
360.9orten71 30.50.217 3.71Tc
0671(0b)Tj
ET0.576 .90 30p728 
-7
711357.789 Tm
 
-.002v0f
360.9 .9s. 30.-10p7 714B7544B7544B75442-.002The 06h445.9528 Tm
 is used45 TenT
210.33394 Tm9 Tm
D re
f
86.035 w-.007 5of 30.9r 0 0 8 e
as s.
59.754  15.364 r1371 15.3641e7 .903 150.5 15.364 re
f041 .90707 re
f
360.907 306.312 .90T
4012Tf
j
ET14028 530.929 .C7 15.364 re
f
401978 428.258 479371 0 90707 re
f
BTre
f041  457.965
BT
8 0 0 8 64.8 296.33M
456.54j
ET
360.900(64 15.364 re
f
456 1371 15.364 7e7 .903 150.5 re
06710f
3041  45.346 .9071 46.035 re
f
552.18
ET
504j
ET
360.900(
f
8 re
f
091 re
f
552.181371 15.364 4e7 .903 150.5 f
552.189 3041  457.965
BT
8 0 0 8 64.8 296.3 30p7 46.0
ET14028 5390760.907 305.f
4081978 428.258179371 0 90707
360.9071978 428.258179371 0 90707
5.f
408.756041  544 Tm
(0b)Tj
ET
456.54728 
(79h)Tj038.438 .9071 290.948 .9071 15.3641978 428.258  305.405 150.576 .9072Tff
BT
8 0 0 8 426. re
f
59.757.348 296.3339 Tm
(7Bh)Tj
ET038.438 .900.948 .90707 15.364 1978 428.2581705.405 47.849 .907072Tff
BT
8 0 0 8 426. re
f
59 re
f
401978 428.258 47937 re
f
59.757.39 Tm
(00_0000b)T456.548 j038.438 .907715.364 re
f
4561978 428.258 47405 47.849 .90707 re2Tff
BT
 45.346 .907935 re
f
552.189 306.312 .9j038.438 .90746.091 re
f
552.11978 428.258 0728 sable.312 .90707 2Tff
BT
 457.965
BT
54 530.929 .9071978 428.25817937Tj
ET
59.754 5051978 428.25817937Tj
ET
5956.54728 
(79h)T187071 30.720 0 8 215.37oft 1 29t9orte1371 15.3641e7 .9s9 Tm
 
-.002uel.258179372.3764 296.3339 Tm
<00ef-8 
(79h)T187071 30.720 0 8 215.37oft 1 1978 428.25817937Tj
ET
5956.5472.85.257 .90731 554.967 150.576 1mo0ET
456.548 398.4394 336.983 .90709 15.364 re2.3764 296.3(Issu7 re9h)T r13718 e
as s.
59.66h,
8 0-((4+1) x re
f
7079.75su7 re9h)T e
as s.
59.99h.re
f
BT
8 0 0 8472.85.257 .45.9528 Tm
(0000_01b)T1mo0ET
456.548 398.4394 336.983 .90709 re
f041  2.376 412.895 47.(7D4.8 296.33M
456.5 464 459.893 .4 15.364 re
f
456.541mo0ET
4ET
5956.54728 
(79h704 re
f
BT
8 0 0 8 2.3764 296.3(133 Tm
(C4h)Tj
ET
5472.85.257 .90.309 re
f
BT
8 0 0 8 1mo0ET
4ET
728 sable.312 .90707 2Tff
BT1 Tf
.882.3764 296.3(01 305.f
408.756 30p7 4472.85.257 .9
59.754 505.928 .907091mo0ET
4ET
5956.54728 
(79h704 re
f
BT28.2581792.376 412.89(1rTs360.907 3.75445 464 459.89
BT
8 0 0 8 215.3764 55 464 459.89
BT
8 0 0 8 215T187071 3o0ET
4E8  305.405  Tm
 
-.002uel.25817937269s9.5292 .756 354 re
f
3600.331 336.983 .2.48587544B7544B75442-.002The 06h445.95250.576 .907354 re
By 15Addre9s05h ins
ET
5956.544376614 465.3354 Tm
(23)Tj
ET
408171.T
456.548 398.4394 336.00_01b)T14376614 465205 403.8803 Tm
(0000b171.T
456.548 398.4394 336.33M
456.5 464 459.893 .4 15.364 re
90707 re
f
52 Tm
(0011 T935.7544 Tm
-.035 6 150.576 46.0355 464 459.893 .46.091 re
f
552.1197171.T
48 0728 sable.312 .90707 2Tff
BT
31 48.611 T935.7544
f
BT
8 0 0 8 64.8 5 464 459.89359.754 5051978 428.258171.T
48 05956.54728 
(79h)T187071  464 459.89
BT
8 0 0 8 215.3764 55 464 459.89
BT
8 0 0 8 2155956.544376614 465.3354 Tm
(23)Tj00_01b)T14376614 465205 403.8803 T983 .90709 re
f57.918 050.728 re7E4.8 296.33M
456.54376614 465..9071 rT15.364 re
06711428.9.165 .9071 30.364 re
90707 re
f
52 Tm
(0018 050.728 re23
(00h)Tj
ET
504.3954376614 465..9071 rT15.3646 46.0355 28.9.165 728 sable.312 .90707 2Tff
BT 46.035 18 050.728 re.907 305.f
408.756 30p7 454376614 465.59.754 5051978 428.2581428.9.165 .9071 30.364 re
90707 re
f
28.25817928 050.728 re.9Ts360.907 3.754454376614 46520456.54728 
(79h)Tj
E54376614 46520456.54728 
(7T187071  28.9.168  305.405  Tm
 
-.002uel.25817937239371 443.622 157 re
f
360.90.331 336.983 .39070B7544B7544B75442-.002The 06h445.9522 Tm
 is used45 TeBy 15Addre9s05h ins
ET
5956.541  82h)Tj
ET038.438 .900.948 .90714.2579456.548 398.4394 336.
5956.541  82h) 428.258 479371 0 9000_01b)T11  82h)Tj
Ef
59.757.39 Tm
(00_00014.2579456.548 398.4394 336.00_01b)T11  82h) 428.258 479371 0 90707 re
f
BTre
f57437239371 443.65 47.(7F4.8 296.33M
456.51  82h)Tj
ET.9071 rT15.364 re
067114.2579465 .9071 30.364 re
33M
456.51  82h)07 305.405 47.849 .90707 re
f
52 Tm
(00239371 443.6475076 150.576 46.03551  82h)Tj
ET.9071 rT15.364T
504.3954.2579465 728 sable.312 .96 46.03551  82h)352.346 .90728 sable.312 .90707 46.035 239371 443.64.907 305.f
408.756 30p7 451  82h)Tj
ET59.754 5051978 428.25814.2579465 .9071 30.364 re
6 30p7 451  82h)58179371 0 90707
360.9071978 428.258179239371 443.64.9Ts360.907 3.754451  82h
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Table 15. SFDP PARAMETER TABLE (continued)

Description
Data
(Hex)

Data 
(Binary)Bits

Byte 
Address

(Hex)Comment

VENDER (ON SEMICONDUCTOR) PARAMETER 1 TABLES (FROM 1th DWORD TO 4th DWORD)

Supply Maximum Voltage 1900h = 1.900 V 2400h = 2.400 V
1950h = 1.950 V 2700h = 2.700 V
2000h = 2.000 V 3000h = 3.000 V
2200h = 2.200 V 3600h = 3.600 V

C0h
C1h

15:0 ĭ 50h
19h

Supply Minimum Voltage 1600h = 1.600 V 20000h = 2.000 V
1650h = 1.650 V 22000h = 2.200 V
1700h = 1.700 V 23000h = 2.300 V
1800h = 1.800 V 27000h = 2.700 V

C2h
C3h

31:16 ĭ 50h
16h

RESET Pin 0 = not support
1 = support

C4h 0 0b 14h

RESET Active Logic Level 0 = active logic is 0
1 = active logic is 1

1 0b

HOLD Pin 0 = not support
1 = support

2 1b

HOLD Active Logic Level 0 = active logic is 0
1 = active logic is 1

3 0b

WP Pin 0 = not support
1 = support

4 1b

WP Active Logic Level 0 = active logic is 0
1 = active logic is 1

5 0b

Reserved 00b 7:6 00b

Reserved All FFh C5h
C6h
C7h

31:8 1111_1111b
1111_1111b
1111_1111b

FFh
FFh
FFh
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HOLD FUNCTION

Using the HOLD pin, the hold function suspends serial
communication (it places it in the hold status). “Figure 29.
HOLD Function” shows the timing waveforms. The device
is placed in the hold status at the falling HOLD edge while
the logic level of SCK is low, and it exits from the hold status
at the rising HOLD 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 CS is low, the hold status is
exited and serial communication is reset at the rising CS
edge. In the hold status, the SO output is in the
high−impedance state, and SI and SCK are ”don’t care”.

Figure 29. HOLD Function

SCK

SO

Active HOLD Active

t

t

HH

HS

tt HLZHHZ

High Impedance

t

t

HH

HS

CS

HOLD
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HARDWARE DATA PROTECTION

LE25S161 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 31. Power−down Timing

V (Max)

V

DD

(Min)

V

DD

DD

0 V vBOT

tPD

Table 17. POWER−DOWN TIMING

Parameter Symbol

Spec

UnitMin Max

Powerĭdown Time tPD 10 ĭ ms

Powerĭdown Voltage VBOT ĭ 0.2 V

SOFTWARE DATA PROTECTION
The LE25S161 eliminates the possibility of unintentional

operations by not recognizing commands under the
following conditions.
• When a write command is input and the rising CS edge

timing is not in a byte cycle (8 CLK units of SCK)
• When the Page Program data is not in 1−byte increments

•
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SPECIFICATIONS

Absolute Maximum Ratings

Table 18. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Conditions Rating Unit

Maximum Supply Voltage With respect to VSS ĭ0.5 to +2.6 V

DC Voltage (All Pins) With respect to VSS ĭ0.5 to VDD + 0.5 V

Storage Temperature Tstg ĭ55 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 1.65 to 1.95 V

Operating Ambient Temperature ĭ40 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 ĭ cycles/
Sector

Program/Erase 100,000 ĭ

Data Retention tDRET 20 ĭ year

Pin Capacitance at Ta = 25�C, f = 1 MHz

Table 21. PIN CAPACITANCE (Ta = 25°C, f = 1 MHz)

Parameter Symbol Conditions

Rating

UnitMax

Output Pin Capacitance CSO VSO = 0 V 12 pF

Input Pin Capacitance CIN VIN = 0 V 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 0.2 VDD to 0.8 VDD
Input rising/falling time 5 ns
Input timing level 0.3 VDD, 0.7 VDD
Output timing level 1/2 x VDD
Output load 15 pF

NOTE: As the test conditions for “typ”, the
measurements are conducted using 1.8 V for
VDD at room temperature.
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AC Characteristics

Table 23. AC CHARACTERISTICS  

Parameter Symbol

Rating

UnitMin Typ Max

Clock Frequency LowĭPower Read (RDLP: 03h) fCLK ĭ ĭ 33.33 MHz
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TIMING WAVEFORMS

Figure 33. Serial Input Timing

High Impedance
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t

DHt

CPH

t

DS
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CHSHSLCH

DATA VALID

SO

SI

SCK

High Impedance
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Figure 34. Serial Output Timing
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Figure 37.  Write Status Register Flowcharts Figure 38. Small Sector Erase Flowcharts

Write Status Register

Start

05h
Set
Read Status Register
command
(RDSR)

Set Write Status
Register command
(WRSR)

Program start on rising

End of Write Status
Register

YES

06h Write enable
(WREN)

01h

NO

* Automatically placed in write disabled state
at the end of the Write Status Register

Data

Start

05h
Set
Read Status Register
command
(RDSR)

Set Small Sector
Erase command
(SSE)

Address 1

Address 2

Start erase on rising
edge of CS

End of erase

YES

Small Sector Erase

Address 3

06h Write enable
(WREN)

20h / D7h

NO

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

edge of CS

Bit 0 = “0” ? Bit 0 = “0” ?
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Figure 39. Sector Erase Flowcharts Figure 40.  Chip Erase Flowcharts

Start

05h
Set
Read Status Register
command
(RDSR)

Set Sector Erase
command
(SE)

Address 1

Address 2

Start erase on rising

End of erase

YES

Sector Erase

Address 3

06h Write enable
(WREN)

D8h

NO

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

Start

05h
Set
Read Status Register
command
(RDSR)

Set Chip Erase
command
(CHE)

Start erase on rising

End of erase

YES

Chip Erase

06h Write enable
(WREN)

60h / C7h

NO

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

edge of CS

Bit 0 = “0” ?

edge of CS

Bit 0 = “0” ?

http://www.������Ƶ.com/


LE25S161

www.onsemi.com
38

Figure 41. Page Program Flowcharts

*0Ah: LowĭPower Program Mode (PPL)

Page Program

Start

05h
Set
Read Status Register
command
(RDSR)

Set Page Program
command
(PP/PPL)

Address 1

Address 2

Start program on rising

End of
programming

YES

Address 3

06h Write enable
(WREN)

02h or 0Ah

NO

* Automatically placed in write disabled state at
the end of the programming operation.

Data 0

Data n

edge of CS

Bit 0 = “0” ?

*02h: Normal Program Mode (PP)
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