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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.
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INTRODUCTION

Total Endurance software is a simple-to-use, yet powerful, software tool to help system
designers determine the endurance of Microchip EEPROMSs in a given application. The
software will calculate the expected endurance based on the conditions entered by the
user.

INSTALLING THE SOFTWARE

You can find Total Endurance v5.00 on Microchip’s web site, www.microchip.com.
When you have downloaded Total Endurance v5.00 Install.exe, simply launch the
setup file and follow the instructions.

USING TOTAL ENDURANCE

There are four main parts of the screen: (See screen sample)

Options

The options area allows you to choose whether or not you want to calculate endurance
up to a specific period of time (“Application life”) or if you want the Total Endurance soft-
ware to calculate how long it will take to get to a specific failure rate (PPM). If it takes

longer than 41 years to get to the failure rate you have specified, then the program will
calculate out to 41 years and then display the actual failure rate at that time.

You can also select the x-axis display of the graph — either “Cycles” or “Time”.

Endurance Parameters

Here the parameters are entered that the Total Endurance software will use to calculate
the expected failure rate. Select the device you want using the “Product Family” and
“Device Selection” drop-down menus.

Next, select the operating voltage of your application (the VDD supply level of the
EEPROM), and the ambient temperature of the application (temperature has a strong
effect on endurance).

Depending on what you selected in options, you can enter the application life (or PPM
level) you need the Total Endurance software to calculate.

Select the String length (number of bytes being written during the Write command, use
1 for byte writes). And finally, the number of times those bytes are written per day.

Numerical Results

This area provides the results of your calculation in numerical form. It shows the failure
rate in FITs (Failure in Time) and PPM (Parts Per Million), calculates the MTBF (Mean
Time Between Failure), gives the life of the application (calculated if you have asked
Total Endurance software to calculate up to a certain PPM failure rate), and calculates
the number of write cycles you are performing over the life of your application.
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Graphic Results

This shows the failure rate over time (or cycles) up to the lifetime (calculated or entered)
of the application. The Enlarge button displays a full-screen version of the graph.
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ARCHITECTURE

Microchip employs two different array architectures in its EEPROM devices. The differ-
ence between the two involves what happens during the write cycle when less than a
full page is written. To the end user, this change does not affect communication; it only
affects how endurance is specified.

Byte Architecture

Microchip’s old EEPROM architecture was a byte architecture that allowed the user to
do a true byte write where only the byte(s) being addressed were modified during the
write cycle. The number of bytes being programmed in this architecture could be
anywhere from one single byte to an entire page.

]
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Page Architecture

Microchip’s new EEPROM architecture is page based and forces the entire page to
undergo a write cycle even when individual bytes are addressed. This design supports
pseudo byte writes (or multiple bytes of less than a full page) so the new devices can
be used as a replacement for older devices with no code changes required. All writes
to a page now refresh all of the bytes of the page whether the specific bytes are
addressed or not.

With the new page architecture, the entire page is read into latches at the beginning of
the Write command. As data is received, it is loaded into the appropriate latches to
replace the old data. At the end of the Write command, the entire page is written using
the data in the latches. This is essentially a read-modify-write operation on the entire
page.

Because the entire page endures a write cycle during each write operation, endurance
is specified per page.

How does this affect me?

Most applications should not encounter any issues when moving between these two
architectures due to the high endurance of Microchip EEPROM technology.

Microchip recommends that byte writes be minimized, and for the MCU to buffer the
data and performs either a whole page write, or writes as many bytes in one Write com-
mand as possible.

A side benefit of performing a page write vs. a multiple of individual byte writes is a
reduction in average power consumption; also the total system write time is reduced by
doing fewer total writes. AN1028, “Recommended Usage of Microchip 1°C™ Serial
EEPROM Devices,” covers a number of examples showing the code efficiencies and
reduction in time taken between writing individual bytes vs. an entire page.

The data below was collected on actual Microchip devices. It shows that the endurance
is very high for Microchip serial EEPROMS and that most users should not have any
endurance concerns.

]
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NOTES:
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NOTES:
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