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M25PES8O

8-Mbit, page-erasable serial flash memory with
byte alterability, 75 MHz SPI bus, standard pinout

Features

SPI bus compatible serial interface

m 8-Mbit page-erasable flash memory

Page size: 256 bytes

— Page write in 11 ms (typical)

— Page program in 0.8 ms (typical)

— Page erase in 10 ms (typical)
Subsector erase (4 Kbytes)

Sector erase (64 Kbytes)

Bulk erase (8 Mbits)

2.7 V to 3.6 V single supply voltage
75 MHz clock rate (maximum)

Deep power-down mode 1 pA (typical)

Electronic signature

— JEDEC standard two-byte signature
(8014h)

— Unique ID code (UID) with 16 bytes read-
only, available upon customer request only
in the T9HX process

Software write protection on a 64-Kbyte sector
basis

Hardware write protection of the memory area
selected using the BP0, BP1 and BP2 bits

More than 100 000 write cycles
More than 20 years data retention

Packages
— ECOPACK® (RoHS compliant)

April 2008

EE-.

:
\

|

|

|

S—.

VFQFPNS8 (MP)
6 X 5 mm (MLP8)

\ 3

QFN8L (MS)
6 x 5 mm (MLP8)

.

SO8wW (MW)
208 mils width

\«n/r@
SO8N (MN)
150 mils width

Rev 7

1/66

www.numonyx.com



[dantetitSPESO-VMS6TG "] [ U M25PE80

Contents
1 DEeSCrIPLION .« . 6
2 Signal descriptions . ... 8
2.1 Serialdataoutput (Q) . .. .. ... 8
2.2 Serialdatainput (D) ......... . 8
2.3 Serial clock (C) . . ..o 8
24 ChipSelect (S) ..ot 8
2.5 Reset (ReSEl) . ... 8
2.6 Write protect (W) or top sector [ock (TSL) . ......ovieeeeen .. 9
2.7 Veesupplyvoltage . ..o 9
2.8  VggOround ... ... 9
3 SPIMOdeS ... 10
4 Operating features . .......... ..t 12
4.1 Sharing the overhead of modifyingdata . . ........................ 12
4.2 Aneasywayto modifydata ........... ... .. ... ... ... 12
43 Afastwaytomodifydata ........... .. ... 13
4.4 Polling during a write, program orerasecycle ..................... 13
4.5 RESEl . . 13
4.6 Active power, standby power and deep power-down modes .......... 13
4.7 Statusregister . ... .. 14
4.8 Protection modes . ... 14
48.1 Protocol-related protections . . ... 14
4.8.2 Specific hardware and software protections ..................... 15
5 Memory organization . ........... ... 18
6 INStrUCLIONS . .. 20
6.1 Write enable (WREN) . ... ... . 21
6.2 Write disable (WRDI) . ... ... . 22
6.3 Read identification (RDID) ............ .. . . . . i 23
2/66 AN numonyx




(M25RE3BPESO-VMS6 TG O U Contents

6.4 Read status register (RDSR) . .......... . i 25

6.4.1 WIP bit . e 25

6.4.2 WEL bit . . 25

6.4.3 BP2,BP1,BPODbits ....... ... ... 25

6.4.4 SRWD bit .. 25

6.5  Write status register WRSR) ... ... 27

6.6 Read data bytes (READ) ........ ... i iiies 29

6.7 Read data bytes at higher speed (FAST _READ) ................... 30

6.8 Read lock register (RDLR) . ....... ... e 31

6.9 Page write (PW) ... ... 33

6.10 Page program (PP) . ... ... . e 35

6.11 Write to lock register WRLR) . .. ... ... 37

6.12 Pageerase (PE) . ... e e 40

6.13 Subsectorerase (SSE) . ... e 41

6.14 Sectorerase (SE) .. ....... i e 42

6.15 Bulkerase (BE) ... ... e 43

6.16 Deep power-down (DP) . ... ... e 44

6.17 Release from deep power-down (RDP) .......... ... ... . ... ..... 45

7 Power-up and power-down . ... 46
8 ReSet . . . 48
9 Initial delivery state . ... . 49
10 Maximum rating . . ... ..o 49
11 DCand AC parameters . ...ttt 50
12 Package mechanical ........ ... ... . . . 58
13 Ordering information ......... . . ... .. 63
14 Revision history . ... .. e 64

N numonyx 3/66




[List"éA2581e80-VMS6 TG " [ [ M25PE80

List of tables

Table 1.
Table 2.
Table 3.

Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.

Table 28.
Table 29.
Table 30.

Table 31.
Table 32.

4/66

SIgNal NAMES . . . e e 7
Software protection truth table (sectors 0 to 15, 64-Kbyte granularity). . .............. 16
Not for new design: TY7 process only, software protection scheme truth

table (sectors 0 and 15) ... .ottt 16
Protected area SIZeS. . . ..o v 17
MEMOry Organization . ... ... ...ttt e e 18
INSIUCHION Set . . . . 21
Read identification (RDID) data-0ut SEQUENCE . . . . . .. .o ittt i 23
Status register format . ... .. 25
Protection modes (TOHX process Only) . . ...ttt it e e e 28
LOCK rEQIS S .« . .ttt e e 31
Not for new design: lock registers for the M25PE8O in T7Y process .. ............... 32
LOCK regIS el IN . . .ot e e e 37
Not for new design: lock registers for the M25PE80 in T7Y process .. ............... 38
Power-up timing and VWI threshold . . . . ... ... ... . . . . . . . 47
Device status aftera Reset LOW pulSe . . .. ... ottt e 48
Absolute Maximum ratings . . . . ...ttt e 49
Operating conditions. . . ... ... 50
AC measurement CONdItioNS. . . . .. ..ot 50
CaPaACIANCE . . . .ot e 50
DC charaCteristiCs. . . . .t 51
DC characteristics (75 MHz operation (T9HX (0.11 UM Process). . . . ..o vvv e e v v 51
AC CharaCteristiCs. . . . ..o 52
AC characteristics (50 MHz operation, TOHX (0.11um) Process). .. ..o n .. 53
AC characteristics (75 MHz operation, TOHX (0.11 UmM) ProCcess) .. ..o v v v 54
Reset CONAItiONS . . . ..o 57
Timings aftera Reset LOW PpUISE . ... ... .. e 57
VFQFPNS8 (MLP8) 8-lead very thin dual flat package no lead, 6 x 5 mm,

package mechanical data. . ............ . . e 59
QFNS8L (MLP8) 8-lead quad flat package no lead, 6 x 5 mm package mechanical data . . 60
SO8 wide — 8 lead plastic small outline, 208 mils body width, mechanical data. . . ... ... 61
SOB8N - 8 lead plastic small outline, 150 mils body width, package

mechanical data . .. ... ... 62
Ordering information scheme . . .. ... ... . 63
Document revision history .. ....... .. e e 64

AN numonyx




[M25REBDPE

80-VMS6TG" O [ List of figures

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10.
Figure 11.
Figure 12.
Figure 13.

Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.

Figure 28.
Figure 29.
Figure 30.

Figure 31.

Figure 32.
Figure 33.

N numonyx

Logic diagram - previous T7Y PrOCESS . . . v v vt e et ettt it et e 7
Logic diagram - NeW TOHX PrOCESS . . . . o vt i ittt ettt e e e 7
VFQFPN, QFNS8L and SO CONNECLIONS . ... ...ttt e 7
Bus master and memory devicesonthe SPlbus. . .......... ... ... ... ... ... .. ... 10
SPImModes SUPPOIEd . . . ..ot e 11
Block diagram . . . ... e 19
Write enable (WREN) inStruction SEQUENCE . . . . . . ..ottt e e 22
Write disable (WRDI) INStruction SEqQUENCE . . .. .. ..ttt e e 22
Read Identification (RDID) instruction sequence and data-out sequence ............. 24
Read status register (RDSR) instruction sequence and data-out sequence ........... 26
Write status register (WRSR) instruction sequence . ..........c.c. i 27
Read data bytes (READ) instruction sequence and data-out sequence .............. 29
Read data bytes at higher speed (FAST_READ) instruction sequence
and data-0Ut SEUENCE . . . . . v vttt e e 30
Read lock register (RDLR) instruction sequence and data-out sequence ............. 32
Page write (PW) InStruction SEQUENCE . . . . . . oot e e e 34
Page program (PP) InStruction SEqUENCE. . . .. ..ttt it e e 36
Write to lock register (WRLR) instruction sequence. . ............ .. e, 37
Page erase (PE) INStruction SEQUENCE . . . . ...ttt e 40
Subsector erase (SSE) inStruction SEQUENCE . . . ...ttt i e 41
Sector erase (SE) inStruction SEQUENCE . . . . . ..o oottt e e e 42
Bulk erase (BE) insStruction SEQUENCE. . . . . .. ottt e 43
Deep power-down (DP) instruction SEQUENCE . . . ... ..ottt e 44
Release from deep power-down (RDP) instruction sequence ...................... 45
Power-Up timing . .. ... e a7
AC measurement /O waveform . .. ... e 50
Serial INPULtIMING . . ... 55
Top sector lock (T7Y process) or write protect (TO9HX process) setup and hold
HMING .o e e e 55
OULPUL IMING .. oo e e 56
Reset AC WavefOrms . .. ... 57
VFQFPNS8 (MLP8) 8-lead very thin dual flat package no lead, 6 x 5 mm,
package outling. . . ... . e e e 58
QFNS8L (MLP8) 8-lead, quad flat package no lead, 6 x 5 mm, package outline......... 60
SO8 wide — 8 lead plastic small outline, 208 mils body width, package outline . ........ 61
SOB8N - 8 lead plastic small outline, 150 mils body width, package outline ............ 62
5/66




[(Desdvig6Ba80-VMS6TG "I [ [ M25PE80

1

6/66

Description

The M25PES80 is an 8-Mbit (1 Mb x8) serial paged flash memory accessed by a high speed
SPI-compatible bus.

The memory can be written or programmed 1 to 256 bytes at a time, using the page write or
page program instruction. The page write instruction consists of an integrated page erase
cycle followed by a page program cycle.

The memory is organized as 16 sectors that are further divided up into 16 subsectors each
(256 subsectors in total). Each sector contains 256 pages and each subsector contains 16
pages. Each page is 256-byte wide. Thus, the whole memory can be viewed as consisting
of 4096 pages, or 1 048 576 bytes.

The memory can be erased a page at a time, using the page erase instruction, a subsector
at a time, using the subsector erase instruction, a sector at a time, using the sector erase
instruction, or as a whole, using the bulk erase instruction.

The memory can be write protected by either hardware or software using a mix of volatile
and non-volatile protection features, depending on the application needs. The protection
granularity is of 64 Kbytes (sector granularity).

Important note

This datasheet details the functionality of the M25PE80 devices, based on the previous T7Y
process or based on the current T9HX process (available since June 2007). Delivery of
parts operating with a maximum clock rate of 75 MHz starts from week 8 of 2008.

What are the changes?

The M25PE80 in T9HX process offers the following additional features:

® the whole memory array is partitioned into 4-Kbyte subsectors

® two new instructions: write status register (WRSR) and 4-Kbyte subsector erase (SSE)
® Status register: 4 bits can be written (BP0, BP1, BP2, SRWD)
o

WP input (pin 3): write protection limits are extended, depending on the value of the
BPO, BP1, BP2, SRWD bits. The WP write protection remains the same if bits (BP2,
BP1, BPO) are set to (0, 0, 1)

® smaller die size allowing assembly into an SO8N package.
Suppressed feature:

® The write protection (defined by the WL and LD lock bits) of the 4-Kbyte subsectors in
the top and bottom sectors is no longer offered.

For more details please refer to PCNMPG062148.

AN numonyx
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Description

Figure 1. Logicdiagram -previous T7Y Figure 2. Logic diagram - new T9HX
process process
Vce Vce
D — ——Q D — —Q
C — C
S —d M25PES0 S —d M25PES0
TsL —(Q w —O
Reset —(J Reset —Q
Vgg AI10779 Vss AI13557
Table 1. Signal names
Signal name Function Direction
C Serial clock Input
D Serial data Input
Q Serial data Output
S Chip select Input
TSL or WD) Top sector lock or write protect Input
Reset Reset Input
Ve Supply voltage Input
Vss Ground
1. Inthe previous T7Y process the pin is a top sector lock input whereas in the new T9HX process, the pin is
a write protect input (see Figure 1 and Figure 2).
Figure 3. VFQFPN, QFNSL and SO connections

M25PE80
sg1 8P Ve
QEZ 7 P Reset
TSLorwQ3 6fC
VgsO4 5D

Al10780b

1. There is an exposed central pad on the underside of the MLP8 package. This is pulled, internally, to Vgg,
and must not be allowed to be connected to any other voltage or signal line on the PCB.

2. See Package mechanical section for package dimensions, and how to identify pin-1.
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7/66




[Sig M 2=REBPMMS6 TG " [ [ M25PE80

2

2.1

2.2

2.3

2.4

2.5

8/66

Signal descriptions

Serial data output (Q)

This output signal is used to transfer data serially out of the device. Data is shifted out on the
falling edge of serial clock (C).

Serial data input (D)

This input signal is used to transfer data serially into the device. It receives instructions,
addresses, and the data to be programmed. Values are latched on the rising edge of serial
clock (C).

Serial clock (C)

This input signal provides the timing of the serial interface. Instructions, addresses, or data
present at serial data input (D) are latched on the rising edge of serial clock (C). Data on
serial data output (Q) changes after the falling edge of serial clock (C).

Chip select (S)

When this input signal is High, the device is deselected and serial data output (Q) is at high
impedance. Unless an internal read, program, erase or write cycle is in progress, the device
will be in the standby mode (this is not the deep power-down mode). Driving Chip Select (S)
Low selects the device, placing it in the active power mode.

After power-up, a falling edge on Chip Select (S) is required prior to the start of any
instruction.

Reset (Reset)

The reset (Reset) input provides a hardware reset for the memory.

When reset (Reset) is driven High, the memory is in the normal operating mode. When reset
(Reset) is driven Low, the memory will enter the reset mode. In this mode, the output is high
impedance.

Driving reset (Reset) Low while an internal operation is in progress will affect this operation
(write, program or erase cycle) and data may be lost.

AN numonyx
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Write protect (W) or top sector lock (TSL)

The write protect function is available in the T9HX process only (see Important
note on page 6).

The write protect (W) input is used to freeze the size of the area of memory that is
protected against write, program and erase instructions (as specified by the values in
the BP2, BP1 and BPO bits of the status register. See Section 6.4: Read status register
(RDSR) for a description of these bits).

The top sector lock function is available in the T7Y process only (see Important
note on page 6).

The input signal sets the device in the hardware protected mode, when top sector lock
(TSL) is connected to Vgg, causing the top 256 pages (upper addresses) of the
memory to become read-only (protected from write, program and erase operations).
When top sector lock (TSL) is connected to V¢, the top 256 pages of memory behave
like the other pages of memory.

Ve supply voltage

V¢ is the supply voltage.

Vgg ground

Vgg is the reference for the V¢ supply voltage.

9/66
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SPI modes

These devices can be driven by a microcontroller with its SPI peripheral running in either of
the two following modes:

e CPOL=0, CPHA=0
e CPOL=1, CPHA=1

For these two modes, input data is latched in on the rising edge of serial clock (C), and
output data is available from the falling edge of serial clock (C).

The difference between the two modes, as shown in Figure 5, is the clock polarity when the
bus master is in standby mode and not transferring data:

® Cremains at 0 for (CPOL=0, CPHA=0)

® Cremains at 1 for (CPOL=1, CPHA=1)

Figure 4. Bus master and memory devices on the SPI bus

Vss
Vee
1]
SDO
SPI interface with
(CPOL, CPHA) = =il
(0,0)o0r(1,1) [|SCK
C| Q| D Vee C| Q| D| |Vcc C| Q| D] [Vcc
\ 4 \ 4 \ 4 Y \ 4 Y
SPI bus master Vss 1 Vss | Vss
R SPI memory R SPI memory R SPI memory
device device device
CS3 (CS2 Csi
Y - — Y Y L
T S 1W 1Reset S IW IReset S IW IReset
or or_| or
TSL TSL TSL

Al13558b

1. The Top Sector Lock (TSL) signal in the T7Y process, or the Write Protect (W) signal in the TOHX process,
should be driven, High or Low as appropriate.
Figure 4 shows an example of three devices connected to an MCU, on an SPI bus. Only one
device is selected at a time, so only one device drives the serial data output (Q) line at a
time, the other devices are high impedance. Resistors R (represented in Figure 4) ensure
that the M25PESO is not selected if the bus master leaves the S line in the high impedance
state. As the bus master may enter a state where all inputs/outputs are in high impedance at
the same time (for example, when the bus master is reset), the clock line (C) must be
connected to an external pull-down resistor so that, when all inputs/outputs become high
impedance, the S line is pulled High while the C line is pulled Low (thus ensuring that S and
C do not become High at the same time, and so, that the tgycH requirement is met). The
typical value of R is 100 kQ, assuming that the time constant R*C,, (C,, = parasitic
capacitance of the bus line) is shorter than the time during which the bus master leaves the
SPI bus in high impedance.

AN numonyx
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Example: C, = 50 pF, that is R*C,, = 5 us <=> the application must ensure that the Bus
Master never leaves the SPI bus in the high impedance state for a time period shorter than

5 ps.
Figure 5. SPI modes supported
CPOL CPHA
0 o C
1 1 C
D XMSB X X )
: s XX
Al01438B
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Operating features

Sharing the overhead of modifying data

To write or program one (or more) data bytes, two instructions are required: write enable
(WREN), which is one byte, and a page write (PW) or page program (PP) sequence, which
consists of four bytes plus data. This is followed by the internal cycle (of duration tpyy Or tpp).

To share this overhead, the page write (PW) or page program (PP) instruction allows up to
256 bytes to be programmed (changing bits from 1 to 0) or written (changing bits to 0 or 1) at
a time, provided that they lie in consecutive addresses on the same page of memory.

An easy way to modify data

The page write (PW) instruction provides a convenient way of modifying data (up to 256
contiguous bytes at a time), and simply requires the start address, and the new data in the
instruction sequence.

The page write (PW) instruction is entered by driving Chip Select (S) Low, and then
transmitting the instruction byte, three address bytes (A23-A0) and at least one data byte,
and then driving Chip Select (S) High. While Chip Select (S) is being held Low, the data
bytes are written to the data buffer, starting at the address given in the third address byte
(A7-A0). When Chip Select (S) is driven High, the write cycle starts. The remaining,
unchanged, bytes of the data buffer are automatically loaded with the values of the
corresponding bytes of the addressed memory page. The addressed memory page then
automatically put into an erase cycle. Finally, the addressed memory page is programmed
with the contents of the data buffer.

All of this buffer management is handled internally, and is transparent to the user. The user
is given the facility of being able to alter the contents of the memory on a byte-by-byte basis.

For optimized timings, it is recommended to use the page write (PW) instruction to write all
consecutive targeted bytes in a single sequence versus using several page write (PW)
sequences with each containing only a few bytes (see Section 6.9: Page write (PW),

Table 22: AC characteristics, and Table 24: AC characteristics (75 MHz operation, T9HX
(0.11 pm) process)).

AN numonyx
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A fast way to modify data

The page program (PP) instruction provides a fast way of modifying data (up to 256
contiguous bytes at a time), provided that it only involves resetting bits to 0 that had
previously been set to 1.

This might be:
® when the designer is programming the device for the first time

® when the designer knows that the page has already been erased by an earlier page
erase (PE), subsector erase (SSE), sector erase (SE) or bulk erase (BE) instruction.
This is useful, for example, when storing a fast stream of data, having first performed
the erase cycle when time was available

® when the designer knows that the only changes involve resetting bits to ‘0’ that are still
set to ‘1. When this method is possible, it has the additional advantage of minimizing
the number of unnecessary erase operations, and the extra stress incurred by each
page

For optimized timings, it is recommended to use the page program (PP) instruction to
program all consecutive targeted bytes in a single sequence versus using several page
program (PP) sequences with each containing only a few bytes (see Section 6.10: Page
program (PP), Table 22: AC characteristics, and Table 24: AC characteristics (75 MHz
operation, TOHX (0.11 um) process)).

Polling during a write, program or erase cycle

A further improvement in the write, program or erase time can be achieved by not waiting for
the worst case delay (tpyw, tpp tpE, tsse, tsg OF tge). The write in progress (WIP) bit is
provided in the status register so that the application program can monitor its value, polling it
to establish when the previous cycle is complete.

Reset

An internal power-on reset circuit helps protect against inadvertent data writes. Addition
protection is provided by driving Reset (Reset) Low during the power-on process, and only
driving it High when V¢ has reached the correct voltage level, Vcc(min).

Active power, standby power and deep power-down modes

When Chip Select (S) is Low, the device is selected, and in the active power mode.

When Chip Select (S) is High, the device is deselected, but could remain in the active power
mode until all internal cycles have completed (program, erase, write). The device then goes
in to the standby power mode. The device consumption drops to Iccg.

The deep power-down mode is entered when the specific instruction (the deep power-down
(DP) instruction) is executed. The device consumption drops further to Icc,. When in this
mode, only the release from deep power-down instruction is accepted. All other instructions
are ignored. The device remains in the deep power-down mode until the release from deep
power-down instruction is executed. This can be used as an extra software protection
mechanism, when the device is not in active use, to protect the device from inadvertent
write, program or erase instructions.

13/66
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4.7 Status register

The status register contains a number of status and control bits that can be read or set (as
appropriate) by using specific instructions. See Section 6.4: Read status register (RDSR) for
a detailed description of the status register bits.

4.8 Protection modes

The environments where non-volatile memory devices are used can be very noisy. No SPI
device can operate correctly in the presence of excessive noise. To help combat this, the
M25PE80 features the following data protection mechanisms:

48.1 Protocol-related protections

14/66

Power on reset and an internal timer (tp_;,y) can provide protection against inadvertent
changes while the power supply is outside the operating specification.

Program, erase and write instructions are checked that they consist of a number of
clock pulses that is a multiple of eight, before they are accepted for execution.

All instructions that modify data must be preceded by a write enable (WREN)
instruction to set the write enable latch (WEL) bit. This bit is returned to its reset state
by the following events:

—  Power-up

—  Reset (Reset) driven Low

—  Write disable (WRDI) instruction completion

—  Page write (PW) instruction completion

—  Page program (PP) instruction completion

—  Write to lock register (WRLR) instruction completion
— Page erase (PE) instruction completion

—  Subsector erase (SSE) instruction completion

—  Sector erase (SE) instruction completion

— Bulk erase (BE) instruction completion

The Reset (Reset) signal can be driven Low to freeze and reset the internal logic. For
the specific cases of program and write cycles, the designer should refer to Section 6.5:
Write status register (WRSR), Section 6.9: Page write (PW), Section 6.10: Page
program (PP), Section 6.12: Page erase (PE), Section 6.14: Sector erase (SE) and
Section 6.13: Subsector erase (SSE), and to Table 15: Device status after a Reset Low
pulse.

In addition to the low power consumption feature, the deep power-down mode offers
extra software protection from inadvertent write, program and erase instructions while
the device is not in active use.
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Specific hardware and software protections

The M25PES8O features a hardware protected mode, HPM, and two software protected
modes, SPM1 and SPM2, that can be combined to protect the memory array as required.
They are described below:

HPM

HPM in T7Y process (see Important note on page 6):

The hardware protected mode (HPM) is entered when top sector lock (TSL) is driven
Low, causing the top 256 pages of memory to become read-only. When top sector lock
(TSL) is driven High, the top 256 pages of memory behave like the other pages of
memory and the protection depends on the block protect bits (see SPM2 below).

HPM in T9HX process (see Important note on page 6):

The hardware protected mode (HPM) is used to write-protect the non-volatile bits of the
status register (that is, the block protect bits, BP2, BP1 and BP0, and the status register
write disable bit, SRWD).

HPM is entered by driving the Write Protect (W) signal Low with the SRWD bit set to
High. This additional protection allows the status register to be hardware-protected.
(see also Section 6.4.4: SRWD bit).

SPM1 and SPM2

The first software protected mode (SPM1) is managed by specific lock registers
assigned to each 64-Kbyte sector.

The lock registers can be read and written using the read lock register (RDLR) and
write to lock register (WRLR) instructions.

In each lock register two bits control the protection of each sector: the write lock bit and
the lock down bit.

—  Write lock bit:

The write lock bit determines whether the contents of the sector can be modified
(using the write, program or erase instructions). When the write lock bit is set to ‘1’,
the sector is write protected — any operations that attempt to change the data in
the sector will fail. When the write lock bit is reset to ‘0’, the sector is not write
protected by the lock register, and may be modified.

—  Lock down bit:
The lock down bit provides a mechanism for protecting software data from simple
hacking and malicious attack. When the lock down bit is set to ‘1’, further
modification to the write lock and lock down bits cannot be performed. A reset, or
power-up, is required before changes to these bits can be made. When the lock
down bit is reset, ‘0’, the write lock and lock down bits can be changed.

The write lock bit and the lock down bit are volatile and their value is reset to ‘0’ after a
power-down or a reset.

The definition of the lock register bits is given in Table 11: Not for new design: lock
registers for the M25PES80 in T7Y process.

15/66




[IOp est b B30I S6 TG [ [ [ M25PE80

Table 2. Software protection truth table (sectors 0 to 15, 64-Kbyte granularity)

Sector lock register

Protection status

Lock Write
down bit | lock bit
0 0 Sector unprotected from program/erase/write operations, protection status reversible
0 1 Sector protected from program/erase/write operations, protection status reversible

Sector unprotected from program/erase/write operations,

L 0 Sector protection status cannot be changed except by a reset or power-up.
1 1 Sector protected from program/erase/write operations,
Sector protection status cannot be changed except by a reset or power-up.
Table 3. Not for new design: TY7 process only, software protection scheme truth
table (sectors 0 and 15)(1) (@) (3)
Sector lock |Subsector lock
register register
Lock | Write | Lock | Write Protection status
down | lock | down | lock
bit bit bit bit
0 0 Current subsector unprotected from program/erase/write operations,
Current subsector protection status reversible
0 1 Current subsector protected from program/erase/write operations,
0 Current subsector protection status reversible.
1 0 Current subsector unprotected from program/erase/write operations, current
0 subsector protection status cannot be changed except by a reset or power-up.
1 1 Current subsector protected from program/erase/write operations, Current
subsector protection status cannot be changed except by a reset or power-up.
0 1 All subsectors protected from program/erase/write operations, current subsector
protection status reversible
1
1 1 All subsectors protected from program/erase/write operations, current subsector
protection status cannot be changed except by a reset or power-up.
1 0 Current subsector unprotected from program/erase/write operations, all
subsectors protection status cannot be changed except by a reset or power-up
0
1 1 1 Current subsector protected from program/erase/write operations, all subsectors
protection status cannot be changed except by a reset or power-up
1 1 1 All subsectors protected with their protection status cannot be changed except by
a reset or power-up.

1. All other bit combinations are not-applicable.
For more details, refer to the description of the Write to lock register (WRLR) instruction.

3. See Important note on page 6 for differences between devices produced in T7Y and T9HX processes.
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® The second software protected mode (SPM2) uses the block protect (BP2, BP1,
BPO, see Section 6.4.3) bits to allow part of the memory to be configured as read-only.

Table 4.

Protected area sizes

Status register

Memory content

content
BP2 | BP1 | BPO
bit | bit | bit Protected area Unprotected area
0 0 0 |none All sectors® (sixteen sectors: 0 to 15)
0 0 1 |Upper sixteenth (Sector 15) Lower fifteen-sixteenths (fifteen sectors:
0to 14)
0 1 0 |Upper eighth (two sectors: 14 and 15) Lower seven-eighths (fourteen sectors:
0to 13)
0 1 1 |Upper quarter (four sectors: 12 to 15) L‘OO\ivf)r three-quarters (twelve sectors: 0
1 0 0 | Upper half (eight sectors: 8 to 15) Lower half (eight sectors: 0 to 7)
1 0 1 |All sectors (sixteen sectors: 0 to 15) | none
1 1 0 | All sectors (sixteen sectors: 0 to 15) | none
1 1 1 |All sectors (sixteen sectors: 0 to 15) | none

1. The device is ready to accept a bulk erase instruction if, and only if, all block protect (BP2, BP1, BPO) are 0.

17/66




[Mermvty5higdd+xatso TG "L [ [

M25PE80

5

18/66

Memory organization

The memory is organized as:

® 4096 pages (256 bytes each).
® 1,048,576 bytes (8 bits each)

® 16 sectors (512 Kbits, 65536 bytes each)
® 256 subsectors (32 Kbits, 4096 bytes each)

Each page can be individually:

® programmed (bits are programmed from 1 to 0)
® erased (bits are erased from 0 to 1)

® written (bits are changed to either 0 or 1)

The device is page, sector or bulk erasable (bits are erased from 0 to 1).

Table 5. Memory organization

Sector | Subsector Address range Sector | Subsector Address range
255 FFO00Oh FFFFFh 143 8F000h 8FFFFh

15 : : : 8 : : :
240 FO000h FOFFFh 128 80000h 80FFFh
239 EF000h EFFFFh 127 7F000h 7FFFFh

14 : : : 7 : : :
224 EO0000h EOFFFh 112 70000h 70FFFh
223 DFO000h DFFFFh 111 6F000h 6FFFFh

13 : : : 6 : : :
208 D0000h DOFFFh 96 60000h 60FFFh
207 CFO000h CFFFFh 95 5F000h 5FFFFh

12 : : : 5 : : :
192 C0000h COFFFh 80 50000h 50FFFh
191 BFOO0h BFFFFh 79 4F000h 4FFFFh

11 : : : 4 : : :
176 B0O0O0Oh BOFFFh 64 40000h 40FFFh
175 AFO000h AFFFFh 63 3F000h 3FFFFh

10 3 : : :
160 A0000h AOFFFh 48 30000h 30FFFh
159 9F000h 9FFFFh 47 2F000h 2FFFFh

9 : : : 2 : : :
144 90000h 90FFFh 32 20000h 20FFFh
31 1F000h 1FFFFh 15 O0F000h OFFFFh

1 : : : : : :
16 10000h 10FFFh 4 04000h 04FFFh
0 3 03000h 03FFFh
2 02000h 02FFFh
1 01000h 01FFFh
0 00000h 00FFFh
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Memory organization

Figure 6.

Block diagram
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1. These features (in gray) are only available in the T7Y process.
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Instructions

All instructions, addresses and data are shifted in and out of the device, most significant bit
first.

Serial data input (D) is sampled on the first rising edge of Serial Clock (C) after Chip Select
(S) is driven Low. Then, the one-byte instruction code must be shifted in to the device, most
significant bit first, on serial data input (D), each bit being latched on the rising edges of
Serial Clock (C).

The instruction set is listed in Table 6.

Every instruction sequence starts with a one-byte instruction code. Depending on the
instruction, this might be followed by address bytes, or by data bytes, or by both or none.

In the case of a Read Data Bytes (READ), Read Data Bytes at Higher Speed (Fast_Read),
Read Identification (RDID), Read Status Register (RDSR), or Read Lock Register (RDLR)
instruction, the shifted-in instruction sequence is followed by a data-out sequence. Chip
Select (S) can be driven High after any bit of the data-out sequence is being shifted out.

In the case of a Page Write (PW), Page Program (PP), Write to Lock Register (WRLR),
Page Erase (PE), SubSector Erase (SSE), Sector Erase (SE), Bulk Erase (BE), Write
Enable (WREN), Write Disable (WRDI), Write Status Register (WRSR), Deep Power-down
(DP) or Release from Deep Power-down (RDP) instruction, Chip Select (S) must be driven
High exactly at a byte boundary, otherwise the instruction is rejected, and is not executed.
That is, Chip Select (S) must driven High when the number of clock pulses after Chip Select
(S) being driven Low is an exact multiple of eight.

All attempts to access the memory array during a write cycle, program cycle or erase cycle
are ignored, and the internal write cycle, program cycle or erase cycle continues unaffected.

AN numonyx
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Table 6. Instruction set

Instruction Description One-byte instruction | Address | Dummy Data
code bytes bytes bytes

WREN Write enable 0000 0110 06h 0 0 0

WRDI Write disable 0000 0100 04h 0 0 0
RDID Read identification 1001 1111 9Fh 0 0 1to3
RDSR Read status register 0000 0101 05h 0 0 ltow

WRLR Write to lock register 11100101 E5h 3 0 1

WRSR® | Write status register 0000 0001 | 01h 0 0 1

RDLR Read lock register 1110 1000 E8h 3 0 1
READ Read data bytes 0000 0011 03h 3 0 1too

Read data bytes at higher

FAST_READ speed 0000 1011 0Bh 3 1 1to

PW Page write 0000 1010 0Ah 3 0 1to 256

PP Page program 0000 0010 02h 3 0 1to 256
PE Page erase 1101 1011 DBh 3 0 0
SSE® | Subsector erase 00100000 | 20h 3 0 0
SE Sector erase 1101 1000 D8h 3 0 0
BE Bulk erase 1100 0111 C7h 0 0 0
DP Deep power-down 1011 1001 BOh 0 0 0
rpp | Release from deep 10101011 | ABh 0 0 0

power-down

1. Instruction available only in the T9HX process (see Important note on page 6).

6.1 Write enable (WREN)

The write enable (WREN) instruction (Figure 7) sets the write enable latch (WEL) bit.

The write enable latch (WEL) bit must be set prior to every page write (PW), page program
(PP), page erase (PE), sector erase (SE), bulk erase (BE) and write to lock register (WRLR)
instructions.

The write enable (WREN) instruction is entered by driving Chip Select (S) Low, sending the
instruction code, and then driving Chip Select (S) High.
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Figure 7.  Write enable (WREN) instruction sequence
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6.2 Write disable (WRDI)

The write disable (WRDI) instruction (Figure 8) resets the write enable latch (WEL) bit.

The write disable (WRDI) instruction is entered by driving Chip Select (S) Low, sending the
instruction code, and then driving Chip Select (S) High.

The write enable latch (WEL) bit is reset under the following conditions:
Power-up

Write disable (WRDI) instruction completion

Page write (PW) instruction completion

Page program (PP) instruction completion

Write to lock register (WRLR) instruction completion

Page erase (PE) instruction completion

Sector erase (SE) instruction completion

Bulk erase (BE) instruction completion.

Figure 8. Write disable (WRDI) instruction sequence

N\ /[
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S YA U —
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o\ N[

High Impedance
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6.3

Table 7.

Read identification (RDID)

The Read Identification (RDID) instruction allows to read the device identification data:
® Manufacturer identification (1 byte)

® Device identification (2 bytes)

® A unique ID code (UID) (17 bytes, of which 16 available upon customer request)(a).

The manufacturer identification is assigned by JEDEC, and has the value 20h for Numonyx.
The device identification is assigned by the device manufacturer, and indicates the memory
type in the first byte (80h), and the memory capacity of the device in the second byte (14h).
The UID contains the length of the following data in the first byte (set to 10h), and 16 bytes
of the optional customized factory data (CFD) content. The CFD bytes are read-only and
can be programmed with customers data upon their demand. If the customers do not make
requests, the devices are shipped with all the CFD bytes programmed to zero (00h).

Any Read Identification (RDID) instruction while an erase or program cycle is in progress, is
not decoded, and has no effect on the cycle that is in progress.

The device is first selected by driving Chip Select (S) Low. Then, the 8-bit instruction code
for the instruction is shifted in. After this, the 24-bit device identification, stored in the
memory, the 8-bit CFD length followed by 16 bytes of CFD content will be shifted out on
serial data output (Q). Each bit is shifted out during the falling edge of Serial Clock (C).

The instruction sequence is shown in Figure 9.

The Read Identification (RDID) instruction is terminated by driving Chip Select (S) High at
any time during data output.

When Chip Select (S) is driven High, the device is put in the standby power mode. Once in
the standby power mode, the device waits to be selected, so that it can receive, decode and
execute instructions.

Read identification (RDID) data-out sequence

Manufacturer
identification

Device identification uID®

Memory type Memory capacity CFD length CFD content

80h 14h 10h 16 bytes

1. The unique ID code is available only in the T9HX process (see Important note on page 6).

N numonyx

a. The 17 bytes of unique ID code are available only in the TOHX process (see Important note on
page 6).
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Figure 9. Read Identification (RDID) instruction sequence and data-out sequence
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6.4.1

6.4.2

6.4.3

6.4.4
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Read status register (RDSR)

The Read Status Register (RDSR) instruction allows the status register to be read. The
status register may be read at any time, even while a program, erase or write cycle is in
progress. When one of these cycles is in progress, it is recommended to check the write in
progress (WIP) bit before sending a new instruction to the device. It is also possible to read
the status register continuously, as shown in Figure 10.

The status bits of the status register are as follows:

WIP bit

The write in progress (WIP) bit indicates whether the memory is busy with a write, program
or erase cycle. When set to ‘1’, such a cycle is in progress, when reset to ‘0’ no such cycle is
in progress.

WEL bit

The write enable latch (WEL) bit indicates the status of the internal Write Enable Latch.
When set to ‘1’ the internal Write Enable Latch is set, when set to ‘0’ the internal Write
Enable Latch is reset and no write, program or erase instruction is accepted.

BP2, BP1, BPO bits

The block protect (BP2, BP1, BPO) bits are non-volatile. They define the size of the area to
be software protected against program and erase instructions. These bits are written with
the write status register (WRSR) instruction. When one or more of the block protect (BP2,
BP1, BPO) bits is set to ‘1’, the relevant memory area (as defined in Table 4) becomes
protected against Page Program (PP), Sector Erase (SE) and SubSector Erase (SSE)
instructions. The block protect (BP2, BP1, BPO0) bits can be written provided that the
hardware protected mode has not been set. The Bulk Erase (BE) instruction is executed if,
and only if:

® all block protect (BP2, BP1, BPO) bits are O
® the lock register protection bits are not all set (‘1’).

SRWD bit

The status register write disable (SRWD) bit is operated in conjunction with the Write
Protect (W) signal. When the status register write disable (SRWD) bit is set to ‘1’, and Write
Protect (W) is driven Low, the non-volatile bits of the status register (SRWD, BP2, BP1, BP0)
become read-only bits. In such a state, as the write status register (WRSR) instruction is no
longer accepted for execution, the definition of the size of the write protected area cannot be
further modified.

Table 8.  Status register format® @) ©)
b7 b0
SRWD 0 0 BP2 BP1 BPO WEL WIP

1. WEL (write enable latch) and WIP ((write in program) are volatile read-only bits (WEL is set and reset by
specific instructions; WIP is automatically set and reset by the internal logic of the device).

SRWD = status register write protect bit; BP0, BP1, BP2 = block protect bits.
3. The BP bits and the SRWD bit exist only in the TOHX process.
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Figure 10. Read status register (RDSR) instruction sequence and data-out sequence
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Note:
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Write status register (WRSR)

The write status register (WRSR) instruction allows new values to be written to the status
register.

The status register BPi and SRWD bits are available in the M25PEB80 in the TOHX process
only. See Important note on page 6 for more details.

Before the write status register (WRSR) instruction can be accepted, a write enable
(WREN) instruction must previously have been executed. After the write enable (WREN)
instruction has been decoded and executed, the device sets the write enable latch (WEL).

The write status register (WRSR) instruction is entered by driving Chip Select (S) Low,
followed by the instruction code and the data byte on serial data input (D).

The instruction sequence is shown in Figure 11.

The write status register (WRSR) instruction has no effect on b6, b5, bl and b0 of the status
register. b6 and b5 are always read as 0.

Chip Select (S) must be driven High after the eighth bit of the data byte has been latched in.
If not, the write status register (WRSR) instruction is not executed. As soon as Chip Select
(S) is driven High, the self-timed write status register cycle (whose duration is ty) is initiated.
While the write status register cycle is in progress, the status register may still be read to
check the value of the write in progress (WIP) bit. The write in progress (WIP) bit is 1 during
the self-timed write status register cycle, and is 0 when it is completed. When the cycle is
completed, the Write Enable Latch (WEL) is reset.

The write status register (WRSR) instruction allows the user to change the values of the
block protect (BP2, BP1, BPO0) bits, to define the size of the area that is to be treated as
read-only, as defined in Table 4. The write status register (WRSR) instruction also allows the
user to set or reset the status register write disable (SRWD) bit in accordance with the Write
Protect (W) signal (see Section 6.4.4).

If a write status register (WRSR) instruction is interrupted by a Reset Low pulse, the internal
cycle of the write status register operation (whose duration is ty) is first completed (provided
that the supply voltage V¢ remains within the operating range). After that the device enters
the reset mode (see also Table 15: Device status after a Reset Low pulse and Table 26:
Timings after a Reset Low pulse).

Figure 11. Write status register (WRSR) instruction sequence
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Table 9. Protection modes (T9HX process only(l))

W | SRW Mode Write protection of the Memory content
signal | D bit status register Protected area® | Unprotected area®
1 0 Status register is writable
o o Second | (if the WREN instruction Protected against Ready to accept
software |has set the WEL bit) page program, page program and
protected | The values in the SRWD, | sector erase and sector erase
1 1 (SPM2) |BP2, BP1 and BPO bits bulk erase instructions

can be changed

Status register is hardware

Hardware | write protected Protected against Ready to accept

0 1 | protected | The values in the SRWD, bage program, page program and
(HPM) | BP2, BP1 and BPO bits sector erase and sector erase
X bulk erase instructions

cannot be changed

1. See Important note on page 6.

2. As defined by the values in the block protect (BP2, BP1, BPO) bits of the status register, as shown in
Table 4.

The protection features of the device are summarized in Table 9.

When the status register write disable (SRWD) bit of the status register is O (its initial
delivery state), it is possible to write to the status register provided that the write enable latch
(WEL) bit has previously been set by a write enable (WREN) instruction, regardless of the
whether Write Protect (W) is driven High or Low.

When the status register write disable (SRWD) bit of the status register is set to ‘1’, two
cases need to be considered, depending on the state of Write Protect (W):

e If write protect (W) is driven High, it is possible to write to the status register provided
that the write enable latch (WEL) bit has previously been set by a write enable (WREN)
instruction.

e If write protect (W) is driven Low, it is not possible to write to the status register even if
the write enable latch (WEL) bit has previously been set by a write enable (WREN)
instruction. Attempts to write to the status register are rejected, and are not accepted
for execution. As a consequence, all the data bytes in the memory area that are
software protected (SPM2) by the block protect (BP2, BP1, BPO) bits of the status
register, are also hardware protected against data modification.

Regardless of the order of the two events, the hardware protected mode (HPM) can be
entered:

® by setting the status register write disable (SRWD) bit after driving write protect (W)
Low

® or by driving write protect (W) Low after setting the status register write disable
(SRWD) bit.

The only way to exit the hardware protected mode (HPM) once entered is to pull write

protect (W) High.

If write protect (W) is permanently tied High, the hardware protected mode (HPM) can never
be activated, and only the software protected mode (SPM2), using the block protect (BP2,
BP1, BPO) bits of the status register, can be used.
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Read data bytes (READ)

The device is first selected by driving Chip Select (S) Low. The instruction code for the Read
data bytes (READ) instruction is followed by a 3-byte address (A23-A0), each bit being
latched-in during the rising edge of Serial Clock (C). Then the memory contents, at that
address, is shifted out on serial data output (Q), each bit being shifted out, at a maximum
frequency fg, during the falling edge of Serial Clock (C).

The instruction sequence is shown in Figure 12.

The first byte addressed can be at any location. The address is automatically incremented
to the next higher address after each byte of data is shifted out. The whole memory can,
therefore, be read with a single read data bytes (READ) instruction. When the highest
address is reached, the address counter rolls over to 000000h, allowing the read sequence
to be continued indefinitely.

The read data bytes (READ) instruction is terminated by driving Chip Select (S) High. Chip
Select (S) can be driven High at any time during data output. Any read data bytes (READ)
instruction, while an erase, program or write cycle is in progress, is rejected without having
any effects on the cycle that is in progress.

Figure 12. Read data bytes (READ) instruction sequence and data-out sequence

s\
01 2 3 45 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

S s Ay
¢— Instruction 4+7 24-bit address 4,(

) S 220000 .

MSB

High Impedance v Data out 1 Data out 2
0,0,0,00.0.6.0 N
Q 20006060 ¢ .

MSB
Al03748D
1. Address bits A23 to A20 are don't care.
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6.7 Read data bytes at higher speed (FAST_READ)

The device is first selected by driving Chip Select (S) Low. The instruction code for the read
data bytes at higher speed (FAST_READ) instruction is followed by a 3-byte address (A23-
A0) and a dummy byte, each bit being latched-in during the rising edge of Serial Clock (C).
Then the memory contents, at that address, is shifted out on serial data output (Q), each bit
being shifted out, at a maximum frequency fe, during the falling edge of Serial Clock (C).

The instruction sequence is shown in Figure 13.

The first byte addressed can be at any location. The address is automatically incremented
to the next higher address after each byte of data is shifted out. The whole memory can,
therefore, be read with a single read data bytes at higher speed (FAST_READ) instruction.
When the highest address is reached, the address counter rolls over to 000000h, allowing
the read sequence to be continued indefinitely.

The read data bytes at higher speed (FAST_READ) instruction is terminated by driving Chip
Select (S) High. Chip Select (S) can be driven High at any time during data output. Any read
data bytes at higher speed (FAST_READ) instruction, while an erase, program or write cycle
is in progress, is rejected without having any effects on the cycle that is in progress.

Figure 13. Read data bytes at higher speed (FAST_READ) instruction sequence
and data-out sequence

01 2 3 45 6 7 8 910 28 29 30 31

24-bit address —»

Instruction

High Impedance

0 -
s
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 .
C --
o ( | |
v DATA OUT 1 DATA OUT 2
Q 7X6X5X4Y3X2X1XoX7X6X5X4X3X2X1XoX7
MSB MSB MSB

Al04006

1. Address bits A23 to A20 are don't care.
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Read lock register (RDLR)

The device is first selected by driving Chip Select (S) Low. The instruction code for the read
lock register (RDLR) instruction is followed by a 3-byte address (A23-A0) pointing to any
location inside the concerned sector (or subsector). Each address bit is latched-in during
the rising edge of Serial Clock (C). Then the value of the lock register is shifted out on serial
data output (Q), each bit being shifted out, at a maximum frequency fc, during the falling
edge of Serial Clock (C).

The instruction sequence is shown in Figure 14.

The read lock register (RDLR) instruction is terminated by driving Chip Select (S) High at
any time during data output.

Any read lock register (RDLR) instruction, while an erase, program or write cycle is in
progress, is rejected without having any effects on the cycle that is in progress.

Table 10. Lock registers

Bit Bit name Value Function

b7-b4 Reserved

The write lock and lock down bits cannot be changed. Once a ‘1’
‘1’ |is written to the lock down bit it cannot be cleared to ‘0’, except by

bl | Sector lock down areset or power-up.

The write lock and lock down bits can be changed by writing new

0 values to them (default value).
o Write, program and erase operations in this sector will not be
executed. The memory contents will not be changed.
b0 | Sector write lock : ——
~ Write, program and erase operations in this sector are executed

and will modify the sector contents (default value).
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Table 11.

Not for new design: lock registers for the M25PE80 in T7Y process(l)

Bit

Bit name

Value

Function

b7-b4

Reserved

b3

Subsector lock
down®

This functionality must not be used for new designs, as the
M25PE80 delivered from Feb 2007 will not offer this functionality.
The write lock and lock down bits cannot be changed. Once a ‘1’
is written to the lock down bit it cannot be cleared to ‘0’ except by
a reset or power-up.

This functionality must not be used for new designs, as the
M25PEB8O delivered from Feb 2007 will not offer this functionality.
The write lock and lock down bits can be changed by writing new
values to them (default value).

b2

Subsector write
lock®

This functionality must not be used for new designs, as the
M25PES8O delivered from Feb 2007 will not offer this functionality.
Write, program and erase operations in this subsector will not be
executed. The memory contents will not be changed.

This functionality must not be used for new designs, as the
M25PE80 delivered from Feb 2007 will not offer this functionality.
Write, program and erase operations in this subsector are
executed and will modify the subsector contents (default value).

bl

Sector lock down

The write lock and lock down bits cannot be changed. Once a ‘1’
is written to the lock down bit it cannot be cleared to ‘0’, except by
a reset or power-up.

The write lock and lock down bits can be changed by writing new
values to them (default value).

bo

Sector write lock

Write, program and erase operations in this sector will not be
executed. The memory contents will not be changed.

o

Write, program and erase operations in this sector are executed
and will modify the sector contents (default value).

1. See: Important note on page 6.

2. Valid only for sector 0 and sector 15 (the value ‘0’ is returned for other sectors).

Figure 14. Read lock register (RDLR) instruction sequence and data-out sequence

s\

—

oY

01 2 3 456 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39

e JUTHUHHUHUT. Uty e——
[¢— Instruction 4+7 24-bit address 4,(

YA S/2\280.000 .

High Impedance

MSB

Lock register out

10.0.0.0.000.0 G

MSB
Al10783
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Page write (PW)

The page write (PW) instruction allows bytes to be written in the memory. Before it can be
accepted, a write enable (WREN) instruction must previously have been executed. After the
write enable (WREN) instruction has been decoded, the device sets the write enable latch
(WEL).

The page write (PW) instruction is entered by driving Chip Select (S) Low, followed by the
instruction code, three address bytes and at least one data byte on serial data input (D). The
rest of the page remains unchanged if no power failure occurs during this write cycle.

The page write (PW) instruction performs a page erase cycle even if only one byte is
updated.

If the 8 least significant address bits (A7-AQ0) are not all zero, all transmitted data exceeding
the addressed page boundary roll over, and are written from the start address of the same
page (the one whose 8 least significant address bits (A7-AQ) are all zero). Chip Select (S)
must be driven Low for the entire duration of the sequence.

The instruction sequence is shown in Figure 15.

If more than 256 bytes are sent to the device, previously latched data are discarded and the
last 256 data bytes are guaranteed to be written correctly within the same page. If less than
256 data bytes are sent to device, they are correctly written at the requested addresses
without having any effects on the other bytes of the same page.

For optimized timings, it is recommended to use the page write (PW) instruction to write all
consecutive targeted bytes in a single sequence versus using several page write (PW)
sequences with each containing only a few bytes.

Chip Select (S) must be driven High after the eighth bit of the last data byte has been
latched in, otherwise the page write (PW) instruction is not executed.

As soon as Chip Select (S) is driven High, the self-timed page write cycle (whose duration is
tpyy) is initiated. While the page write cycle is in progress, the status register may be read to
check the value of the write in progress (WIP) bit. The write in progress (WIP) bit is 1 during
the self-timed page write cycle, and is 0 when it is completed. At some unspecified time
before the cycle is complete, the write enable latch (WEL) bit is reset.

A page write (PW) instruction applied to a page that is hardware or software protected is not
executed.

Any page write (PW) instruction, while an erase, program or write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

If Reset (Reset) is driven Low while a page write (PW) cycle is in progress, the page write
cycle is interrupted and the programmed data may be corrupted (see Table 15: Device
status after a Reset Low pulse). On Reset going Low, the device enters the reset mode and
a time of tgyyg, is then required before the device can be re-selected by driving Chip Select
(S) Low. For the value of trHsL See Table 26: Timings after a Reset Low pulse in Section 11:
DC and AC parameters.
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Figure 15. Page write (PW) instruction sequence

s \
01 2 3 45 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

o _IUUUUIHuIu. JUtiuiit
[— Instruction 4>‘<7 24-bit address 4,‘47 Data byte 1 4>‘

II\ERVAVAV S 82000000.0600000%

MSB MSB

0l

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

o JUUUUTUUTUIHIU surtud it
’47 Data byte 2 4>‘<* Data byte 3 ﬂ '4— Data byte n Aﬂ

10.000006000000060800000000

MSB MSB MSB

O

Al04045

1. Address bits A23 to A20 are don't care.
2. 1<n<256.
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Page program (PP)

The page program (PP) instruction allows bytes to be programmed in the memory (changing
bits from 1 to 0, only). Before it can be accepted, a write enable (WREN) instruction must
previously have been executed. After the write enable (WREN) instruction has been
decoded, the device sets the write enable latch (WEL).

The page program (PP) instruction is entered by driving Chip Select (S) Low, followed by the
instruction code, three address bytes and at least one data byte on serial data input (D). If
the 8 least significant address bits (A7-AQ) are not all zero, all transmitted data exceeding
the addressed page boundary roll over, and are programmed from the start address of the
same page (the one whose 8 least significant address bits (A7-A0) are all zero). Chip Select
(S) must be driven Low for the entire duration of the sequence.

The instruction sequence is shown in Figure 16.

If more than 256 bytes are sent to the device, previously latched data are discarded and the
last 256 data bytes are guaranteed to be programmed correctly within the same page. If less
than 256 data bytes are sent to device, they are correctly programmed at the requested
addresses without having any effects on the other bytes of the same page.

For optimized timings, it is recommended to use the page program (PP) instruction to
program all consecutive targeted bytes in a single sequence versus using several page
program (PP) sequences with each containing only a few bytes (see Table 22: AC
characteristics and Table 24: AC characteristics (75 MHz operation, TOHX (0.11 um)
process)).

Chip Select (S) must be driven High after the eighth bit of the last data byte has been
latched in, otherwise the page program (PP) instruction is not executed.

As soon as Chip Select (S) is driven High, the self-timed page program cycle (whose
duration is tpp) is initiated. While the page program cycle is in progress, the status register
may be read to check the value of the write in progress (WIP) bit. The write in progress
(WIP) bit is 1 during the self-timed page program cycle, and is 0 when it is completed. At
some unspecified time before the cycle is complete, the write enable latch (WEL) bit is reset.

A page program (PP) instruction applied to a page that is hardware or software protected is
not executed.

Any page program (PP) instruction, while an erase, program or write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

If Reset (Reset) is driven Low while a page program (PP) cycle is in progress, the page
program cycle is interrupted and the programmed data may be corrupted (see Table 15:
Device status after a Reset Low pulse). On Reset going Low, the device enters the reset
mode and a time of tgyyg, is then required before the device can be re-selected by driving
Chip Select (S) Low. For the value of trHsL See Table 26: Timings after a Reset Low pulse in
Section 11: DC and AC parameters.
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Figure 16. Page program (PP) instruction sequence

s \

0 1 2 3 45 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39
¢— Instruction 4>‘<7 24-bit address 4>‘<* Data byte 1 4>‘
o _\ AV E2238006000000000%

MSB MSB

0l

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

s e s e
’47 Data byte 2 4** Data byte 3 4% |<— Data byte n 4,‘

10.000006000000060800000000

MSB MSB MSB

O

Al04044

1. Address bits A23 to A20 are don't care.
2. 1<n<256.
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Write to lock register (WRLR)

The write to lock register (WRLR) instruction allows bits to be changed in the lock registers.
Before it can be accepted, a Write Enable (WREN) instruction must previously have been
executed. After the write enable (WREN) instruction has been decoded, the device sets the
write enable latch (WEL).

The write to lock register (WRLR) instruction is entered by driving Chip Select (S) Low,
followed by the instruction code, three address bytes (pointing to any address in the targeted
sector and one data byte on serial data input (D). The instruction sequence is shown in
Figure 17. Chip Select (S) must be driven High after the eighth bit of the data byte has been
latched in, otherwise the write to lock register (WRLR) instruction is not executed.

Lock register bits are volatile, and therefore do not require time to be written. When the write
to lock register (WRLR) instruction has been successfully executed, the write enable latch
(WEL) bit is reset after a delay time less than tgyg minimum value.

Any write to lock register (WRLR) instruction, while an erase, program or write cycle is in
progress, is rejected without having any effects on the cycle that is in progress.

Figure 17. Write to lock register (WRLR) instruction sequence

s\ . [

01 2 3 45 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

s
[— Instruction 4"47 24-bit address 4+7 Lock regiSter
n
I (RNVAVA ©° 28000000000000
MSB MSB

Al10784

Table 12.  Lock register in(

Sector Bit Value

All sectors in T9HX process b7-b2 0

All sectors except for sector 0 bl | Sector lock down bit value (refer to Table 11)
and sector 15 in T7Y process

b0 | Sector write lock bit value (refer to Table 11)

1. The table rows in gray are true for products processed in the T7Y process only (see Important note on
page 6).
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Table 13.  Not for new design: lock registers for the M25PE80 in T7Y process(l)

Sector Bit Value
All sectors in T9HX process b7-b2 o
All sectors except for sector 0 bl | Sector lock down bit value (refer to Table 11)
and sector 15 in T7Y process b0 | Sector write lock bit value (refer to Table 11)
o Only b3 and b2 are taken into account to modify
b7 the subsector write lock and lock down bits(®
o Only b1 and b0 are taken into account to modify
) the sector write lock and lock down bits®)
Sector 0, sector 15in T7Y
process b3 | Subsector lock down bit value (refer to Table 11)

b2 | Subsector write lock bit value (refer to Table 11)

bl | Sectorlock down bit value (refer to Table 11)

b0 | Sector write lock bit value (refer to Table 11)

1. The table rows in gray are true for products processed in the T7Y process only.
2. b6-b4 and b1-b0 must be reset to ‘0’.
3. b6-b2 must be reset to ‘0".

For products processed in the T7Y process only (see Important note on
page 6):

Protection always prevails:

When the lock down bit of sector O or sector 15 is set to ‘1’

— If the lock down bit of sector O is ‘1’, all the lock down bits of the subsectors in
sector O are forced to ‘1'.

— If the lock down bit of sector 15 is ‘1, all the lock down bits of the subsectors in
sector 15 are forced to ‘1’

When the write lock bit of sector O or sector 15 is set to ‘1'.

— if the write lock bit of sector 0 is ‘1’, the write lock bits of all the subsectors in sector
0 are forced to ‘1’ (even if their lock down bits are set to ‘1’).

— if the write lock bit of sector 15 is ‘1’, the write lock bits of all the subsectors in
sector 15 are forced to ‘1’ (even if their lock down bits are set to ‘1).

When the write lock bit of sector O or sector 15 is reset to ‘0.

— if the write lock bit of sector 0 is ‘0’, all the subsectors in sector 0 whose lock down
bit is ‘0’ have their write lock bits forced to ‘0’.

— if the write lock bit of sector 15 is ‘0’, all the subsectors in sector 15 whose lock
down bit is ‘0" have their write lock bits forced to ‘0.

When the write lock bit of any sector or subsector is set to ‘1’, any instruction that may
modify the contents of this sector or subsector will be rejected (including sector erase
and bulk erase).

Note that when the WRLR instruction acts both on write lock (WL) and lock down (LD) bits,
it firstly programs the WL bit, and then the LD bit.

As an example, if a subsector lock register settings are xxxx0101b and a WRLR instruction
is issued with a lock register in data set to 00000010b:

AN numonyx
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1. the sector WL bit is first set to ‘0’ (and all subsectors that are not locked-down will have
their WL bit reset to ‘0).

2. the sector LD bit and all subsectors LD bits are set to ‘1'. In this case, the final value of
the above subsector lock register is xxxx1010b.
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Page erase (PE)

The page erase (PE) instruction sets to ‘1’ (FFh) all bits inside the chosen page. Before it
can be accepted, a write enable (WREN) instruction must previously have been executed.
After the write enable (WREN) instruction has been decoded, the device sets the write
enable latch (WEL).

The page erase (PE) instruction is entered by driving Chip Select (S) Low, followed by the
instruction code, and three address bytes on serial data input (D). Any address inside the
page is a valid address for the page erase (PE) instruction. Chip Select (S) must be driven
Low for the entire duration of the sequence.

The instruction sequence is shown in Figure 18.

Chip Select (S) must be driven High after the eighth bit of the last address byte has been
latched in, otherwise the page erase (PE) instruction is not executed. As soon as Chip
Select (S) is driven High, the self-timed page erase cycle (whose duration is tpg) is initiated.
While the page erase cycle is in progress, the status register may be read to check the value
of the write in progress (WIP) bit. The write in progress (WIP) bit is 1 during the self-timed
page erase cycle, and is 0 when it is completed. At some unspecified time before the cycle
is complete, the write enable latch (WEL) bit is reset.

A page erase (PE) instruction applied to a page that is hardware or software protected is not
executed.

Any page erase (PE) instruction, while an erase, program or write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

If Reset (Reset) is driven Low while a page erase (PE) cycle is in progress, the page erase
cycle is interrupted and the programmed data may be corrupted (see Table 15: Device
status after a Reset Low pulse). On Reset going Low, the device enters the reset mode and
a time of tgyyg, is then required before the device can be re-selected by driving Chip Select
(S) Low. For the value of trHsL See Table 26: Timings after a Reset Low pulse in Section 11:
DC and AC parameters.

Figure 18. Page erase (PE) instruction sequence

=\ S~
01 2 3 456 7 8 9 29 30 31

o _UUuuutiut.. ... e
— Instruction 24-bit address
S A VARVAR 2228000
MSB

Al04046

1. Address bits A23 to A20 are don't care.
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Subsector erase (SSE)

The subsector erase (SSE) instruction is decoded only in the M25PES80 in the T9HX
process (see Important note on page 6).

The subsector erase (SSE) instruction sets to ‘1’ (FFh) all bits inside the chosen subsector.
Before it can be accepted, a write enable (WREN) instruction must previously have been
executed. After the write enable (WREN) instruction has been decoded, the device sets the
write enable latch (WEL).

The subsector erase (SE) instruction is entered by driving Chip Select (S) Low, followed by
the instruction code, and three address bytes on serial data input (D). Any address inside
the subsector (see Table 5) is a valid address for the subsector erase (SE) instruction. Chip
Select (S) must be driven Low for the entire duration of the sequence.

The instruction sequence is shown in Figure 20.

Chip Select (S) must be driven High after the eighth bit of the last address byte has been
latched in, otherwise the subsector erase (SE) instruction is not executed. As soon as Chip
Select (S) is driven High, the self-timed subsector erase cycle (whose duration is tsse) is
initiated. While the subsector erase cycle is in progress, the status register may be read to
check the value of the write in progress (WIP) bit. The write in progress (WIP) bit is 1 during
the self-timed subsector erase cycle, and is 0 when it is completed. At some unspecified
time before the cycle is complete, the write enable latch (WEL) bit is reset.

A subsector erase (SSE) instruction applied to a subsector that contains a page that is
hardware or software protected is not executed.

Any subsector erase (SSE) instruction, while an erase, program or write cycle is in progress,
is rejected without having any effects on the cycle that is in progress.

If Reset (Reset) is driven Low while a subsector erase (SSE) cycle is in progress, the
subsector erase cycle is interrupted and data may not be erased correctly (see Table 15:
Device status after a Reset Low pulse). On Reset going Low, the device enters the reset
mode and a time of tgyyg, is then required before the device can be re-selected by driving
Chip Select (S) Low. For the value of trHsL See Table 26: Timings after a Reset Low pulse in
Section 11: DC and AC parameters.

Figure 19. Subsector erase (SSE) instruction sequence

s\ /[

01 2 3 456 7 8 9 29 30 31
c _ NUUUTUUTLIUT.......
¢—— Instruction 24-bit address

D_\ """"

Al12356

1. Address bits A23 to A20 are don't care.
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Sector erase (SE)

The sector erase (SE) instruction sets to ‘1’ (FFh) all bits inside the chosen sector. Before it
can be accepted, a Write Enable (WREN) instruction must previously have been executed.
After the write enable (WREN) instruction has been decoded, the device sets the write
enable latch (WEL).

The sector erase (SE) instruction is entered by driving Chip Select (S) Low, followed by the
instruction code, and three address bytes on serial data input (D). Any address inside the
sector (see Table 5) is a valid address for the sector erase (SE) instruction. Chip Select (S)
must be driven Low for the entire duration of the sequence.

The instruction sequence is shown in Figure 20.

Chip Select (S) must be driven High after the eighth bit of the last address byte has been
latched in, otherwise the sector erase (SE) instruction is not executed. As soon as Chip
Select (S) is driven High, the self-timed sector erase cycle (whose duration is tsg) is
initiated. While the sector erase cycle is in progress, the status register may be read to
check the value of the write in progress (WIP) bit. The write in progress (WIP) bit is 1 during
the self-timed sector erase cycle, and is 0 when it is completed. At some unspecified time
before the cycle is complete, the write enable latch (WEL) bit is reset.

A sector erase (SE) instruction applied to a sector that contains a page that is hardware or
software protected is not executed.

Any sector erase (SE) instruction, while an erase, program or write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

If Reset (Reset) is driven Low while a sector erase (SE) cycle is in progress, the sector
erase cycle is interrupted and data may not be erased (see Table 15: Device status after a
Reset Low pulse). On Reset going Low, the device enters the reset mode and a time of
trysy IS then required before the device can be re-selected by driving Chip Select (S) Low.
For the value of tgyg see Table 26: Timings after a Reset Low pulse in Section 11: DC and
AC parameters.

Figure 20. Sector erase (SE) instruction sequence

N\ /

01 2 3 45 6 7 8 9 29 30 31

2

[¢— Instruction ——»<¢—— 24-bit address

D VAR ¢ S 0.0.0

MSB

Al03751D

1. Address bits A23 to A20 are don't care.
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Bulk erase (BE)

The bulk erase (BE) instruction sets all bits to ‘1’ (FFh). Before it can be accepted, a write
enable (WREN) instruction must previously have been executed. After the write enable
(WREN) instruction has been decoded, the device sets the write enable latch (WEL).

The bulk erase (BE) instruction is entered by driving Chip Select (S) Low, followed by the
instruction code on serial data input (D). Chip Select (S) must be driven Low for the entire
duration of the sequence.

The instruction sequence is shown in Figure 21.

Chip Select (S) must be driven High after the eighth bit of the instruction code has been
latched in, otherwise the bulk erase instruction is not executed. As soon as Chip Select (S)
is driven High, the self-timed bulk erase cycle (whose duration is tgg) is initiated. While the
bulk erase cycle is in progress, the status register may be read to check the value of the
write in progress (WIP) bit. The write in progress (WIP) bit is 1 during the self-timed bulk
erase cycle, and is 0 when it is completed. At some unspecified time before the cycle is
completed, the write enable latch (WEL) bit is reset.

Any bulk erase (BE) instruction, while an erase, program or write cycle is in progress, is
rejected without having any effects on the cycle that is in progress. A bulk erase (BE)
instruction is ignored if at least one sector or subsector is write-protected (Hardware or
software protection).

If Reset (Reset) is driven Low while a bulk erase (BE) cycle is in progress, the bulk erase
cycle is interrupted and data may not be erased correctly (see Table 15: Device status after
a Reset Low pulse). On Reset going Low, the device enters the reset mode and a time of
trysy IS then required before the device can be re-selected by driving Chip Select (S) Low.
For the value of tgyg see Table 26: Timings after a Reset Low pulse in Section 11: DC and
AC parameters.

Figure 21. Bulk erase (BE) instruction sequence

s\ /[
] 01234567
—— Instruction —>|
: /| /X

Al03752D
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Deep power-down (DP)

Executing the deep power-down (DP) instruction is the only way to put the device in the
lowest consumption mode (the deep power-down mode). It can also be used as an extra
software protection mechanism, while the device is not in active use, since in this mode, the
device ignores all write, program and erase instructions.

Driving Chip Select (S) High deselects the device, and puts the device in the standby mode
(if there is no internal cycle currently in progress). But this mode is not the deep power-down
mode. The deep power-down mode can only be entered by executing the deep power-down
(DP) instruction, subsequently reducing the standby current (from Icc4 to Icc, as specified
in Table 20).

Once the device has entered the deep power-down mode, all instructions are ignored
except the release from deep power-down (RDP) instruction. Issuing the release from deep
power-down (RDP) instruction will cause the device to exit the deep power-down mode.

The deep power-down mode automatically stops at power-down, and the device always
powers-up in the standby mode.

The deep power-down (DP) instruction is entered by driving Chip Select (S) Low, followed
by the instruction code on serial data input (D). Chip Select (S) must be driven Low for the
entire duration of the sequence.

The instruction sequence is shown in Figure 22.

Chip Select (S) must be driven High after the eighth bit of the instruction code has been
latched in, otherwise the deep power-down (DP) instruction is not executed. As soon as
Chip Select (S) is driven High, it requires a delay of tpp before the supply current is reduced
to I, and the deep power-down mode is entered.

Any deep power-down (DP) instruction, while an erase, program or write cycle is in
progress, is rejected without having any effects on the cycle that is in progress.

Figure 22. Deep power-down (DP) instruction sequence

s \ /

R el T
top

0 1 2 3 45 6 7

cUIHUUHUUT

Instruction

0 /X

» >
>

Standby mode  Deep power-down mode

Al03753D
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Release from deep power-down (RDP)

Once the device has entered the deep power-down mode, all instructions are ignored
except the release from deep power-down (RDP) instruction. Executing this instruction
takes the device out of the deep power-down mode.

The release from deep power-down (RDP) instruction is entered by driving Chip Select (S)
Low, followed by the instruction code on serial data input (D). Chip Select (S) must be driven
Low for the entire duration of the sequence.

The instruction sequence is shown in Figure 23.

The release from deep power-down (RDP) instruction is terminated by driving Chip Select
(S) High. Sending additional clock cycles on Serial Clock (C), while Chip Select (S) is driven
Low, cause the instruction to be rejected, and not executed.

After Chip Select (S) has been driven High, followed by a delay, trpp the device is put in the
standby mode. Chip Select (S) must remain High at least until this period is over. The device
waits to be selected, so that it can receive, decode and execute instructions.

Any release from deep power-down (RDP) instruction, while an erase, program or write
cycle is in progress, is rejected without having any effects on the cycle that is in progress.

Figure 23. Release from deep power-down (RDP) instruction sequence

T\ /

—— —_
tropP

0|

01 2 3 45 6 7

c TUUUUTULT
Instruction —>|
0 X

High Impedance

»

\/

Deep power-down mode  Standby mode
Al06807
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Power-up and power-down

At power-up and power-down, the device must not be selected (that is Chip Select (S) must
follow the voltage applied on V¢) until V¢ reaches the correct value:

® Vcc(min) at power-up, and then for a further delay of tyg_

® Vgg at power-down

A safe configuration is provided in Section 3: SPI modes.

To avoid data corruption and inadvertent write operations during power-up, a power on reset
(POR) circuit is included. The logic inside the device is held reset while V¢ is less than the
power on reset (POR) threshold voltage, Vyy, — all operations are disabled, and the device
does not respond to any instruction.

Moreover, the device ignores all write enable (WREN), page write (PW), page program (PP),
page erase (PE), sector erase (SE), bulk erase (BE) and write to lock register (WRLR)
instructions until a time delay of tp|;y has elapsed after the moment that V¢ rises above
the Vy, threshold. However, the correct operation of the device is not guaranteed if, by this
time, V¢ is still below Vcc(min). No write, program or erase instructions should be sent
until the later of:

® tpyy after V¢ passed the Vy, threshold
® tyg after Vo passed the Vec(min) level
These values are specified in Table 14.

If the delay, tyg|, has elapsed, after V¢ has risen above Vc(min), the device can be
selected for read instructions even if the tpy delay is not yet fully elapsed.

As an extra protection, the Reset (Reset) signal could be driven Low for the whole duration
of the power-up and power-down phases.

At power-up, the device is in the following state:

® The device is in the standby mode (not the deep power-down mode).

® The write enable latch (WEL) bit is reset.

Normal precautions must be taken for supply rail decoupling, to stabilize the V¢ supply.

Each device in a system should have the V. rail decoupled by a suitable capacitor close to
the package pins (generally, this capacitor is of the order of 0.1 pF).

At power-down, when V¢ drops from the operating voltage, to below the power on reset
(POR) threshold voltage, Vyy, all operations are disabled and the device does not respond
to any instruction. The designer needs to be aware that if a power-down occurs while a
write, program or erase cycle is in progress, some data corruption can result.
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Figure 24. Power-up timing
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Table 14.  Power-up timing and Vy, threshold
Symbol Parameter Min Max | Unit
tVSL(l) Vcc(min) to 'S low 30 us
tpUW(l) Time delay before the first write, program or erase instruction 1 10 ms
V™ | Write inhibit voltage 1.5 25 v

1. These parameters are characterized only, over the temperature range —40 °C to +85 °C.
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Reset

Driving reset (Reset) Low while an internal operation is in progress will affect this operation
(write, program or erase cycle) and data may be lost.

All the lock bits are reset to 0 after a Reset Low pulse.

Table 15 shows the status of the device after a Reset Low pulse.

Table 15. Device status after a Reset Low pulse

Conditions:

Lock bits status

Internal logic

Addressed data

mode

reset pulse occurred status
While decoding an instruction®): WREN,
WRDI, RDID, RDSR, READ, RDLR, -
Fast_Read, WRLR, PW, PP, PE, SE, BE, Resetto 0 Same as POR Not significant
SSE, DP, RDP
Under completion of an erase or program .

Equivalentto | Addressed data
cycle qf a PW, PP, PE, SSE, SE, BE Reset to 0 POR could be modified
operation

. . Equivalentto | Write is correctly
Under completion of a WRSR operation Resetto 0 POR (after t,) completed
Device deselected (S High) and in standby Reset t0 0 Same as POR Not significant

1. S remains Low while Reset is Low.
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Initial delivery state

The device is delivered with the memory array erased: all bits are set to ‘1’ (each byte
contains FFh). All usable status register bits are 0.

Maximum rating

Stressing the device above the rating listed in the Table 16: Absolute maximum ratings may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of
this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Table 16.  Absolute maximum ratings

Symbol Parameter Min Max Unit
Tste Storage Temperature —65 150 °C
TLeap | Lead temperature during soldering See M

Vio Input and output voltage (with respect to ground) -0.6 |Vcct+0.6 \%
Vee Supply voltage -0.6 4.0 \%
Vesp Electrostatic discharge voltage (human body model)(z) —2000 2000 \%

1. Compliant with JEDEC Std J-STD-020C (for small body, SnPb or Pb assembly), the ECOPACK® 7191395
specification, and the European directive on Restrictions on Hazardous Substances (RoHS) 2002/95/EU.

2. JEDEC Std JESD22-A114A (C1 =100 pF, R1 = 1500 Q, R2 = 500 Q).
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11 DC and AC parameters

This section summarizes the operating and measurement conditions, and the DC and AC
characteristics of the device. The parameters in the DC and AC characteristics tables that
follow are derived from tests performed under the measurement conditions summarized in
the relevant tables. Designers should check that the operating conditions in their circuit

match the measurement conditions when relying on the quoted parameters.

Table 17. Operating conditions
Symbol Parameter Min Max Unit
Vee Supply voltage 2.7 3.6 \%
Ta Ambient operating temperature -40 85 °C
Table 18. AC measurement conditions
Symbol Parameter Min Max Unit
CL Load capacitance 30 pF
Input rise and fall times 5 ns
Input pulse voltages 0.2V t0 0.8V \Y
Input and output timing reference voltages 0.3V 10 0.7V e \Y
1. Output Hi-Z is defined as the point where data out is no longer driven.
Figure 25. AC measurement I/O waveform
Input levels Input and output
timing reference levels
0.8Vce 0. Vec
0o 0.3Vee
Al00825B
Table 19. Capacitance
Symbol Parameter Test condition Min Max Unit
Cout Output capacitance (Q) Vout =0V 8 pF
Cin Input capacitance (other pins) Viy=0V 6 pF

1. Sampled only, not 100% tested, at Tp=25 °C and a frequency of 33 MHz.
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Table 20. DC characteristics

Symbol Parameter Testtoct%rcl)osliéi ?nn.gé Iaedfl7it)ion Min Max Unit
I Input leakage current +2 HA
Lo Output leakage current +2 MA

lec (Ssttaalz?j?a{/c;%r(;ergtset modes) S = Ve Vin=Vss 0 Ve 50 WA
lcco | Deep power-down current S =Vce Vin= Vss 0r Ve 10 HA
C =0.1Vc / 0.9V at 8
lecs Operating current 50 MHz, Q = open mA
(FAST_READ) C=0.1Ve/ 0.9V at 6
33 MHz, Q = open
lcca | Operating current (PW) S=V¢c 15 mA
lccs | Operating current (SE) S=Vcee 15 mA
\in Input low voltage -05 0.3Vee \Y
\m Input high voltage 0.7Vee |Vect 04| V
VoL | Output low voltage loL = 1.6 mA 0.4 \Y,
Von | Output high voltage lon =—100 pA Vee—0.2 \
Table 21.  DC characteristics (75 MHz operation (T9HX (0.11 pm process)®)

Symbol Parameter Testtoct(:]r:)dsi;i(i)nn _l(_?blaed(ii;)ion Min Max Unit
I Input leakage current +2 [TAN
Lo Output leakage current +2 HA

lcc (Ss:[tir;\?jtt)){/(;r;err:set modes) S =Vee, Vin=Vss or Vee 50 WA
lcco | Deep power-down current | S = Ve, Vi = Vss OF Ve 10 PA
C=0.1Vge / 0.9V at 4
lecs Operating current 33 MHz, Q = open mA
(FAST_READ) C=0.1V¢c / 0.9Vcc at 19
75 MHz, Q = open
lcca | Operating current (PW) S=V¢c 15 mA
lccs | Operating current (SE) S=V¢c 15 mA
VL Input low voltage -0.5 0.3V \Y
Viy Input high voltage 0.7Vee |Vec+ 04| V
VoL | Output low voltage loL =1.6 mA 0.4 \Y
Von | Output high voltage lon =-100 pA Vee-0.2 \Y

1. Delivery of parts operating with a maximum clock rate of 75 MHz starts from week 8 of 2008.
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Table 22. AC characteristics

Test conditions specified in Table 17 and Table 18
Symbol Alt. Parameter Min Typ Max Unit
Clock frequency for the following
o | o | eLRED R o 0 |
WRDI, RDSR
fr Clock frequency for read instructions D.C. 20 MHz
tey® toeuy | Clock high time 9 ns
te M tc. | Clock low time 9 ns
Clock slew rate®@ (peak to peak) 0.1 V/ns
tsLcH tcss | S active setup time (relative to C) 5 ns
tcHsL S not active hold time (relative to C) 5 ns
tovcH tpsy | Datain setup time 2 ns
tcHDX toH Data in hold time 5 ns
tcHsH S active hold time (relative to C) 5 ns
tsHcH S not active setup time (relative to C) 5 ns
tshsL tcsy | S deselect time 100 ns
tsnoz® | tois | Output disable time 8 ns
teLov ty Clock low to output valid 8 ns
tcrLox tho Output hold time 0 ns
trHsL Top sector lock setup time 50 ns
tsHTL Top sector lock hold time 100 ns
tDP(Z) S to deep power-down 3 us
trpp® S high to standby mode 30 us
Page write cycle time (256 bytes) 11
tPW(g) Page write cycle time (n bytes) 10.1+ 2 me
n*0.9/256
Page program cycle time (256 bytes) 1.35
tPP(3) Page program cycle time (n bytes) 0.45 + > ms
n *0.9/256
tpE Page erase cycle time 10 20 ms
tsg Sector erase cycle time 1 5 S
tge Bulk erase cycle time 10 60 s

1. tcy + tg must be greater than or equal to 1/ fc.
Value guaranteed by characterization, not 100% tested in production.

When using PP and PW instructions to update consecutive bytes, optimized timings are obtained with one
sequence including all the bytes versus several sequences of only a few bytes (1 < n < 256).
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Table 23.  AC characteristics (50 MHz operation, T9HX (0.11um) process(l))

Test conditions specified in Table 17 and Table 18
Symbol | Alt. Parameter Min Typ Max | Unit
Clock frequency for the following instructions:
fe fc |FAST_READ, RDLR, PW, PP, WRLR, PE, SE, D.C. 50 MHz
SSE, DP, RDP, WREN, WRDI, RDSR, WRSR
fr Clock frequency for read instructions D.C. 33 MHz
ten® | touy | Clock high time 9 ns
te,® | tou | Clock low time 9 ns
Clock slew rate@ (peak to peak) 0.1 V/ns
tsicn | tess |S active setup time (relative to C) 5 ns
tcHsL S not active hold time (relative to C) 5 ns
toven | tobsy |Datain setup time 2 ns
tcHDX tpy | Data in hold time 5 ns
tcHsH S active hold time (relative to C) 5 ns
tsHcH S not active setup time (relative to C) 5 ns
tsusL | tesn | S deselect time 100 ns
tsroz™® | tois | Output disable time 8 ns
tcLov ty | Clock low to output valid 8 ns
tcrox tho |Output hold time 0 ns
tWHSL(4) Write protect setup time 50 ns
tgp @ Write protect hold time 100 ns
tpp® S to deep power-down 3 Hs
trpp'®) S high to standby mode 30 us
tw Write status register cycle time 3 15 ms
tow® Page write cycle time (256 bytes) 11 23 ms
Page program cycle time (256 bytes) 0.8
tpp® 3 ms
Page program cycle time (n bytes) int(n/8) x 0.025(®
tpE Page erase cycle time 10 20 ms
tse Sector erase cycle time 1 5 s
tsse Subsector erase cycle time 50 150 ms
trE Bulk erase cycle time 10 20 S
1. See: Important note on page 6.
2. tcy + toL must be greater than or equal to 1/ fe.
3. Value guaranteed by characterization, not 100% tested in production.
4. Only applicable as a constraint for a WRSR instruction when SRWD is set to ‘1.
5. When using PP and PW instructions to update consecutive bytes, optimized timings are obtained with one sequence
including all the bytes versus several sequences of only a few bytes (1 < n < 256).
6. int(A) corresponds to the upper integer part of A. For instance, int(12/8) = 2, int(32/8) = 4 int(15.3) =16.
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Table 24.  AC characteristics (75 MHz operation, T9HX (0.11 um) process(l))

Test conditions specified in Table 17 and Table 18
Symbol | Alt. Parameter Min Typ Max | Unit
Clock frequency for the following instructions:
fc fc FAST_READ, RDLR, PW, PP, WRLR, PE, SE, D.C. 75 MHz
SSE, DP, RDP, WREN, WRDI, RDSR, WRSR
fr Clock frequency for read instructions D.C. 33 MHz
tey® | teun | Clock high time 6 ns
tc® | tc |Clock low time 6 ns
Clock slew rate® (peak to peak) 0.1 Vins
tsLcH tcss | 'S active setup time (relative to C) 5 ns
teHsL S not active hold time (relative to C) 5 ns
tovcH tpsy | Data in setup time 2 ns
tcHDX tpy | Data in hold time 5 ns
tcHsH S active hold time (relative to C) 5 ns
tsHCH S not active setup time (relative to C) 5 ns
tsust | tesn | S deselect time 100 ns
tsnoz® | tois | Output disable time 8 ns
tcrov ty | Clock low to output valid under 30 pF/10 pF 8/6 ns
tcLox tho |Output hold time 0 ns
tWHSL(4) Write protect setup time 20 ns
topw ¥ Write protect hold time 100 ns
tpp® S to deep power-down 3 Hs
trppl® S high to standby mode 30 us
tyw Write status register cycle time 3 15 ms
tpW(5) Page write cycle time (256 bytes) 11 23 ms
Page program cycle time (256 bytes) 0.8
tpp® 3 ms
Page program cycle time (n bytes) int(n/8) x 0.025(%
tpE Page erase cycle time 10 20 ms
tsg Sector erase cycle time 1 5 S
tsse Subsector erase cycle time 50 150 ms
tge Bulk erase cycle time 10 20 S
1. See Important note on page 6.
2. tcy + toL must be greater than or equal to 1/ fe.
3. Value guaranteed by characterization, not 100% tested in production.
4. Only applicable as a constraint for a WRSR instruction when SRWD is set to ‘1.
5. When using PP and PW instructions to update consecutive bytes, optimized timings are obtained with one sequence

including all the bytes versus several sequences of only a few bytes (1 < n < 256).
int(A) corresponds to the upper integer part of A. For instance, int(12/8) = 2, int(32/8) = 4 int(15.3) =16.

o
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Figure 26. Serial input timing
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Figure 27. Top sector lock (T7Y process) or write protect (T9HX process) setup and hold
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1. For the differences between devices produced in the two processes, see Important note on page 6.
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Figure 28. Output timing

s

A
Y

tCLQV

tCLQX —>

X

v
o)
—
Q
<

tCLQX —>=

/ N\

<

>

<

X LSB OUT

D ADDR.LSBIN x

tSHQZ

Al01449e

56/66

AN numonyx




[M25RE3BPES0-VMS6TG" [ [ [ DC and AC parameters

Table 25. Reset conditions

Test conditions specified in Table 17 and Table 18

Symbol | Alt. Parameter Conditions Min | Typ | Max | Unit

trirn® | trsT | Reset pulse width 10 s

Chip should have been
deselected before resetis de- | 10 ns
asserted

¢ Chip Select High to
SHRH Reset High

1. Value guaranteed by characterization, not 100% tested in production.

Table 26. Timings after a Reset Low pulse(l)(z)

Test conditions specified in Table 17 and Table 18

Symb Conditions: .
ol Alt. | Parameter Reset pulse occurred Max Unit

While decoding an instruction®: WREN, WRDI,
RDID, RDSR, READ, RDLR, Fast_Read, WRLR, 30 us
PW, PP, PE, SE, BE, SSE, DP, RDP

Under completion of an erase or program cycle of

a PW, PP, PE, SE, BE operation 300 us
Reset -
t t recover Under completion of an erase cycle of an SSE 3 s
RHSL | 'REC | y operation
time
ty (see
Under completion of a WRSR operation Taglr‘]sd23 ms
Table 24)
Device deselected (S High) and in standby mode 0 Hs

1. All the values are guaranteed by characterization, and not 100% tested in production.
2. See Table 15 for a description of the device status after a Reset Low pulse.

3. S remains Low while Reset is Low.

Figure 29. Reset AC waveforms
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12 Package mechanical

In order to meet environmental requirements, Numonyx offers these devices in ECOPACK®
packages. ECOPACK® packages are lead-free. The category of second level interconnect

is marked on the package and on the inner box label, in compliance with JEDEC Standard

JESD97. The maximum ratings related to soldering conditions are also marked on the inner
box label.

Figure 30. VFQFPN8 (MLP8) 8-lead very thin dual flat package no lead, 6 x 5 mm,
package outline

A D |aaa |C| A
R1
D1
B,
o =
1 D)
E| |E1 E2
D)
2X H H —
£2]0.10|C|BH H
o D2
3 AJo.so[c]A] 0 L
E ™ A2
[« g v A L A[ddd
U Tc
A Al A3

70-ME

1. Drawing is not to scale.
2. The circle in the top view of the package indicates the position of pin 1.
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Table 27. VFQFPN8 (MLP8) 8-lead very thin dual flat package no lead, 6 x 5 mm,
package mechanical data
millimeters inches
Symbol
Typ Min Max Typ Min Max
A 0.85 0.80 1.00 0.033 0.031 0.039
Al 0.00 0.05 0.000 0.002
A2 0.65 0.026
A3 0.20 0.008
b 0.40 0.35 0.48 0.016 0.014 0.019
D 6.00 0.236
D1 5.75 0.226
D2 3.40 3.20 3.60 0.134 0.126 0.142
E 5.00 0.197
El 4.75 0.187
E2 4.00 3.80 4.30 0.157 0.150 0.169
e 1.27 - - 0.050 - -
R1 0.10 0.00 0.004 0.000
L 0.60 0.50 0.75 0.024 0.020 0.029
® 12° 12°
aaa 0.15 0.006
bbb 0.10 0.004
ddd 0.05 0.002
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Figure 31. QFNS8L (MLPS8) 8-lead, quad flat package no lead, 6 x 5 mm, package

outline
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1. Drawing is not to scale.

Table 28. QFNS8L (MLP8) 8-lead quad flat package no lead, 6 x 5 mm package
mechanical data
millimeters inches
Symbol

Typ Min Max Typ Min Max
A 0.90 0.80 1.00 0.035 0.031 0.039
Al 0.02 0.00 0.05 0.001 0.000 0.002
A3 0.20 0.008

0.40 0.35 0.48 0.016 0.014 0.019
D 6.00 0.236
D2 3.00 2.80 3.20 0.118 0.110 0.126
E 5.00 0.197
E2 3.00 2.80 3.20 0.118 0.110 0.126
e 1.27 0.050
L 0.60 0.50 0.75 0.024 0.020 0.030
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Figure 32. SO8 wide — 8 lead plastic small outline, 208 mils body width, package
outline

6L_ME

1. Drawing is not to scale.
2. The circle in the top view of the package indicates the position of pin 1.

Table 29. SO8 wide — 8 lead plastic small outline, 208 mils body width, mechanical

data
millimeters inches
Symbol
Typ Min Max Typ Min Max
A 2.50 0.098
Al 0.00 0.25 0.000 0.010
A2 151 2.00 0.059 0.079
b 0.40 0.35 0.51 0.016 0.014 0.020
c 0.20 0.10 0.35 0.008 0.004 0.014
CP 0.10 0.004
D 6.05 0.238
5.02 6.22 0.198 0.245
E1l 7.62 8.89 0.300 0.350
e 1.27 - - 0.050 - -
k 0° 10° 0° 10°
L 0.50 0.80 0.020 0.031
N 8 8
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Figure 33. SOB8N - 8 lead plastic small outline, 150 mils body width, package outline
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1. Drawing is not to scale.

Table 30. SOB8N - 8 lead plastic small outline, 150 mils body width, package
mechanical data
millimeters inches
Symbol
Typ Min Max Typ Min Max
A 1.75 0.069
Al 0.10 0.25 0.004 0.010
A2 1.25 0.049
b 0.28 0.48 0.011 0.019
c 0.17 0.23 0.007 0.009
ccc 0.10 0.004
D 4.90 4.80 5.00 0.193 0.189 0.197
E 6.00 5.80 6.20 0.236 0.228 0.244
E1l 3.90 3.80 4.00 0.154 0.150 0.157
e 1.27 - - 0.050 - -
h 0.25 0.50 0.010 0.020
k 0° 8° 0° 8°
L 0.40 1.27 0.016 0.050
L1 1.04 0.041
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13 Ordering information

Table 31. Ordering information scheme

Example: M25PE80 -

Device type

M25PE = page-erasable serial flash memory

Device function

80 = 8 Mbit (1 Mbit x8)

Operating voltage

vV MP 6 T P

V=VCC=2.7tO 3.6V

Package

MW = SO8W (208 mils width)
MN = SO8N (150 mils width)®
MP = VFQFPN8 6 x 5 mm (MLP8)
MS = QFN8L 6 x 5 mm (MLP8)®

Device grade

6 = industrial: device tested with standard test flow over —40 to 85 °C

Option

Note:

N numonyx

blank = standard packing

T = tape and reel packing

Plating technology

P or G = ECOPACK® (RoHs compliant)

1. Package only available for products processed in the T9HX process.
2. Exposed pad of 3 x 3 mm.

For a list of available options (speed, package, etc.), for further information on any aspect of
this device or when ordering parts operating at 75 MHz (0.11 um, process digit ‘4’), please

contact your nearest Numonyx sales office.
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Revision history

Table 32. Document revision history
Date Version Changes
24-Nov-2004 0.1 Initial release.
07-Dec-2004 0.2 4KB software protection granularity extended to sector 15.
SO16W package removed, SO8W package added.
End timing line of tgoz modified in Figure 28: Output timing. Plating
10-May-2005 0.3 technology options modified in Table 31: Ordering information scheme.
Minor text changes.
Tables 2 and 3 and Figure 6 for details on the software protection scheme.
Lock register programming sequence detailed in section Write to lock
register (WRLR).
Sections An easy way to modify data, A fast way to modify data, Page
25-Jul-2005 0.4 write (PW) and Page program (PP), updated to explain when using page
write and page program instructions.
Bulk erase cycle time (tgg), page write cycle time (tpyy) and page program
cycle time (tpp) updated in Table 22: AC characteristics.
24-Aug-2005 1.0 Version number updated for internet. No document changes.
25-Aug-2005 2.0 Document status updated to preliminary data.
Page program cycle time, tpp and page write cycle time (n bytes), tpy,
updated in Table 22: AC characteristics. l.c; modified in Table 20: DC
characteristics.
tsLchs teHsLs teHshs tshen and tge modified in Table 22: AC
22-Nov-2005 3.0 characteristics.
MLP package renamed. Under Plating technology, blank option removed.
Note 3 to Table 22 modified. Address modified in Figure 6: Block diagram.
Note added to Figure 30 and Figure 32.
Document status promoted from preliminary data to full datasheet status.
Don't care address bits modified in Note 1 (below Figure 12), Note 1
(below Figure 13), Note 1 (below Figure 15), Note 1 (below Figure 16),
12-May-2006 4

Note 1 (below Figure 18) and Note 1 (below Figure 20).
Small text changes.
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Table 32.

Document revision history (continued)

Date

Version

Changes

30-Nov-2006

Important note on page 6 added.

VFQFPN8 and SO8W packages updated and SO8N (MN) package

added (see Section 12: Package mechanical).

Figure 4: Bus master and memory devices on the SPI bus updated and

explanatory paragraph added.

Reset signal behavior specified in Section 6.8: Read lock register (RDLR),

Section 6.10: Page program (PP), Section 6.12: Page erase (PE) and

Section 6.14: Sector erase (SE) and Section 6.15: Bulk erase (BE).

Section 8: Reset added, Table 25: Reset conditions modified and

Table 26: Timings after a Reset Low pulse added.

Table 3: Not for new design: TY7 process only, software protection

scheme truth table (sectors 0 and 15) applies to T7Y process only.

Software protection scheme figure removed. B3 and b2 apply to T7Y

process only in Table 8: Status register format, Table 10: Lock registers

added, Table 11 applies to T7Y process only. Table 12: Lock register in

added, Table 13 applies to T7Y process only.

Protection always prevails: applies to T7Y process only.

T eap added and V|o max changed in Table 16: Absolute maximum

ratings

M25PEB80 products processed in T9HX process added to datasheet:

— WP pin replaces TSL (T7Y technology), see Section 2.6: Write protect
(W) or top sector lock (TSL)

— Write status register (WRSR) and Subsector erase (SSE) instructions
added for T9HX process

— subsector protection granularity removed in TOHX process, still exists in
T7Y process

— Table 5: Memory organization updated to show subsectors

— Status register BP2, BP1, BP0 bits and SRWD bit added.

15-Jan-2007

SPM2 description and Table 4: Protected area sizes added in Section 4.8:
Protection modes.

VFQFPN8 package specifications updated (see Table 27 and Figure 30).
small text changes.

09-Apr-2008

AN numonyx

Removed ‘low voltage’ from the title.

Updated the value for the maximum clock frequency (from 50 to 75 MHz)
through the document.

Added: QFNS8L package, Table 21: DC characteristics (75 MHz operation
(T9HX (0.11 pm process), Table 24: AC characteristics (75 MHz
operation, T9HX (0.11 um) process), and ECOPACK® text in Section 12:
Package mechanical.

Modified: Table 20: DC characteristics, Table 4: Bus master and memory
devices on the SPI bus, and Section 6.3: Read identification (RDID).
Applied Numonyx branding.
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Please Read Carefully:

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH NUMONYX™ PRODUCTS. NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT
AS PROVIDED IN NUMONYX'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NUMONYX ASSUMES NO LIABILITY
WHATSOEVER, AND NUMONYX DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF
NUMONYX PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Numonyx products are not intended for use in medical, life saving, life sustaining, critical control or safety systems, or in nuclear facility
applications.

Numonyx may make changes to specifications and product descriptions at any time, without notice.

Numonyx, B.V. may have patents or pending patent applications, trademarks, copyrights, or other intellectual property rights that relate to the
presented subject matter. The furnishing of documents and other materials and information does not provide any license, express or implied,
by estoppel or otherwise, to any such patents, trademarks, copyrights, or other intellectual property rights.

Designers must not rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Numonyx reserves
these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.

Contact your local Numonyx sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an order number and are referenced in this document, or other Numonyx literature may be obtained by
visiting Numonyx's website at http://www.numonyx.com.

Numonyx StrataFlash is a trademark or registered trademark of Numonyx or its subsidiaries in the United States and other countries.
*Other names and brands may be claimed as the property of others.

Copyright © 11/5/7, Numonyx, B.V., All Rights Reserved.
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