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numonyx Migration Guide
How to Migrate from Numonyx M25P128
130nm to 65nm Serial Flash

This application note explains how to migrate an application based on the Numonyx™

M25P128 (130nm) to Numonyx™ M25P128 (65nm) serial flash memory device. This document
does not provide detailed information on the devices, but highlights the similarities and
differences between them. The comparison takes into account the signal descriptions, packages,
architecture, software command set, and performance.

Introduction

The Numonyx™ M25P128 (65nm) memory offers a standard SPI protocol, with advanced write
protection mechanisms, accessed by a high speed SPI-compatible bus. Manufactured on our
mature 65 nm technology, this memory provides robust reliability — durability for a minimum of
10,000 program/erase cycles and data retention for 20 years. More than 500 million devices'
have shipped worldwide on this technology between 2006 and the founding of Numonyx in 2008.
Customers can rely on Numonyx (the merger of Intel and STMicroelectronics flash memory
groups) to continue delivering highly reliable and mature products on this technology.

Using the SPI standard command set, the M25P128 (65nm) is drop in replacement for the
M25P128 (130nm) serial flash device.

TOverall total including different memory densities
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Memory architecture

The array architecture between M25P128 (130nm) and M25P128 (65nm) are identical.

M25P128:

a.

b
C.
d

Program 1 to 256 Bytes

64 Uniform Sector Erase (2-Mbit each)
Bulk Erase (128-Mbit)

65,536 Pages (256 bytes each)

Signals & Packaging

This section provides a detailed comparison between the 130nm and 65nm M25P128 signals

and package pin-out.

Signal Description

A comparison between the 130nm and 65nm M25P128 signals is shown here.

Table 1: Signal description for the 130nm and 65nm devices

. 130nm . 65nm Description Direction
Signal Name | Signal Name

C C Serial Clock Input

D D Serial Data Input Input
Q Q Serial Data Output Output

s s Chip Select Input
ED mj Hold Input
VPP VPP Enhanced Program Supply Voltage or I/O Input

Vee Vee Supply Voltage Input

Vss Vss Ground Input

Signal compatibility between the two devices is identical

Packages

Both the M25P128 (130nm) and M25P128 (65nm) are offered in:
1. 8x6 mm MLP8
2. S016 (300 mil body width)
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Command Set

The 130nm and 65nm M25P128 command sets are identical requires no software modification.

Table 2: Software commands for the 130nm & 65nm M25P128 devices

Commands 130nm 65nm Comment
M25P128 | M25P128
Write Enable (WREN) 06h 06h Same
Write Disable (WRDI) 04h 04h Same
Read Identification (RDID) 9Fh 9Fh Same
Read Status Register (RDSR) 05h 05h Same
Write Status Register (WRSR) 01lh 01h Same
READ 03h 03h Same
FAST_READ 0Bh 0Bh Same
Page Program (PP) 02h 02h Same
Sector Erase (SE) D8h D8h Same
Bulk Erase (BE) C7h C7h Same

Read Commands

When reading the array contents, the command set for 130nm and 65nm M25P128 are identical.
Both memories follow the standard 3-address byte protocol.

Program Commands

When programming the array contents, the command sets for 130nm and 65nm M25P128 are
identical for page programming.

Erase Commands

When erasing the array contents, the command set for 130nm and 65nm M25P128 are identical
for both sector erase and bulk erase.

Memory ID’s

Manufacturer identification is assigned by JEDEC; and thus the 130nm and 65nm M25P128
devices have the same Manufacturer ID, Memory Type codes, and Memory Capacity.

Table 3: Read Identification Summary

Codes 130nm M25P128 65nm M25P128
Manufacture ID 20h 20h
Memory Type 20h 20h
Memory Capacity 18h 18h
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DC and AC Parameters

The M25P128 (130nm) and M25P128 (65nm) have nearly identical DC and AC characteristics
(see below for details).

DC specifications

Table 4: DC specification differences

130nm M25P128 65nm M25P128
Parameter Description Unit
Min Max Min Max
Operating Current (50MHz READ) — 8 — 6 mA
lccs
Operating Current (20MHz READ) — 4 — 4 mA
ViH Input ngh Voltage 0.7Vcc Vcet+0.2 0.7Vcc Vccet+0.4 \Y

Rev 01 5/9




Numonyx™ M25P128 130nm to 65nm

AC specifications

AC specification differences are shown here, comparing the full voltage range (2.7 V — 3.6 V).

For the full list of AC specifications please refer to the product datasheets.

Table 5: Power-up timing specification differences

130nm M25P128 65nm M25P128
Description Symbol Unit
Min Max Min Max

Vccto S low tysL 60 — 200 — us

Time delay to write instruction teuw 1,000 | 10,000 400 — us

Table 6: AC specification differences

130nm M25P128 65nm M25P128
Description Symbol Unit
Min Typ Max Min Typ Max

Clock Frequency (FAST READ) fc — — 50 — — 54 MHz
Clock Frequency (READ) fr — — 20 — — 33 MHz
S active setup time (relative to C) tsich 5 — — 4 — — ns
S not active hold time (relative to C) | tchsL 5 — — 4 — - ns
Data in hold time tcHox 5 — — 3 — — ns
S active hold time (relative to C) teHsH 5 — — 4 — — ns
S not active hold time (relative to C) | tsuch 5 — — 4 —_ — ns
S deselect time tshsL 100 — — 50 — — ns
Clock low to output valid (30 pF) teLov — — 8 — — 8 ns
Output hold time teLox 0 — — 1 — — ns
HOLD setup time (relative to C) tHicH 5 — — 4 — — ns
HOLD hold time (relative to C) tcHHH 5 — — 4 — — ns
HOLD setup time (relative to C) tHHCH 5 — — 4 — — ns
HOLD hold time (relative to C) teHnL 5 — — 4 — — ns
Write status register cycle time tw — 5 15 — 13 15 S
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Program & Erase Times

Key program and erase time differences are shown below. For a detailed list of all parameters
refer to the product datasheets.

Table 7: AC specification differences

130nm M25P128 ‘ 65nm M25P128
Description Symbol Unit
Min Typ Max J Min Typ Max

Page Program cycle time — —
(256 Bytes) 2.5 0.5
Page Program cycle type — — Int(n/8)
(n Btyes) tep 2.5 ! x0.015 5 ms
Page Program cycle time (Vpp=VepH — 12 _ 0.4
@ 256 Bytes) ' '
Sector Erase cycle time — 2 ‘ — 1.6

tse 6 3 S
Sector Erase cycle time (Vep = Vppr) — 1.6 ‘ — 1.6
Bulk Erase cycle time — 105 ‘ — 130

tse 250 250 S
Bulk Erase cycle time (Vpp = Vpph) — 55 ‘ - 120

Rev 01 7/9




Numonyx™ M25P128 130nm to 65nm

Revision history

Table 8. Document revision history
Date Revision Changes
November 2009 1 Initial release
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Legal Disclaimer

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 © 2009, Numonyx, B.V., All Rights Reserved.
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