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Introduction

This document explains how Motorola defines typical endurance in the product
specification of nonvolatile memory (NVM).

Definition

Example

Endurance refers to the ability of a memory bit to withstand the repeated
operation of program/erase (P/E) events and still meet the performance for
program and erase time.

Motorola guarantees a minimum endurance in its product specification. In
practice, the technology is capable of producing much greater endurance than
the specified minimum. To give a better representation of the endurance that
can be achieved under nominal conditions?, Motorola also provides a typical
value in the product specification.

Motorola defines typical endurance as the number of P/E cycles that most parts
can achieve without failure. It is evaluated by stressing an industry standard
sample size?2 at room temperature until intrinsic wear out is observed or until
extensive margin to the endurance specification has been achieved.

* Cycle to 500 k. Failures starting @ 356 k — Typical Endurance > 350 k
» Cycle to 500 k. No fail @ 500 k - Typical Endurance > 500 k

1. Nominal conditions = room temperature, nominal supply voltage, nominal program and erase
time

2. Typically, 3 lots, 77 units per lot

3. Generally, the typical endurance evaluation is performed on a single product of the family.
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Using the above definition, the following NVM technologies from Motorola are
capable of achieving significant margin to the minimum specified number of
WI/E cycles.

Table 1. Typical Endurance for Motorola NVM Technologies

Specification
Typical Number of
Technology Number of | Temperature Cycles at 25°C
Cycles (°C)
CDR1 100 —40 to 125 Not Characterized
CDR3 1k -40to 125 >100 k
0.5um SGF FLASH 10k -40to 125 >100 k
0.5pm SGF EEPROM 10 k —40to 125 >100 k@
0.25um SGF FLASH 10 k —40t0 125 >100 k@
10k -40to 0
0.25um SGF EEPROM >300 k@
100 k Oto 125

1. EEPROM typical endurance value is based on the FLASH characterization

2. The following HCS12 devices use an earlier generation of the FLASH and are not
covered by this engineering bulletin: MC9S12DT256B, MC9S12DJ256B,
MC9S12A256B, MC9S12DG128B, MC9S12DJ128B, MC9S12DT128B,
MC9S12A128B. These devices have, or will be, upgraded to current FLASH
technology that is covered here and then will be available as MC9S12DT256,
MC9S12DJ256, MC9S12A256, MC9S12DG128, MC9S12DJ128, MC9S12DT128, and
MC9S12A128. Other devices using the earlier generation of the FLASH and not
covered by this engineering bulletin are: MMC2114CFCVF33, MMC2114CFCPV33,
MMC2114CFCPU33, MMC2113CFCVF33, MMC2113CFCPV33,
MMC2113CFCPU33; DSP56F801, DSP56F802, DSP56F803, DSP56F805,
DSP56F807, DSP56F826, and DSP56F827.
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Information in this document is provided solely to enable system and software
implementers to use Motorola products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits or
integrated circuits based on the information in this document.

Motorola reserves the right to make changes without further notice to any products
herein. Motorola makes no warranty, representation or guarantee regarding the
suitability of its products for any particular purpose, nor does Motorola assume any
liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental
damages. “Typical” parameters which may be provided in Motorola data sheets
and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.
Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which
the failure of the Motorola product could create a situation where personal injury or
death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated
with such unintended or unauthorized use, even if such claim alleges that Motorola
was negligent regarding the design or manufacture of the part.
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Motorola and the Stylized M Logo are registered in the U.S. Patent and Trademark
Office. digital dna is a trademark of Motorola, Inc. All other product or service
names are the property of their respective owners. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.
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