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INTRODUCTION

Microchip Technology Incorporated recently became
the first manufacturer of Serial EEPROMSs to rate the
endurance of 1K to 16K 2-Wire protocols and 1K to 4K
3-Wire protocols at 10 million cycles. This gives the
highest endurance available from any manufacturer on
such a wide range of Serial EEPROMSs. Microchip is
also the world leader in endurance application support,
including Total Endurancel software, which allows
customers to determine exactly what their endurance
will be in their application. This application note will
explain our 10 million cycle guarantee in the context of
Total Endurance and the customer application.

ENDURANCE

Endurance is the term used to define the number of
times an EEPROM-based device can be erased and
re-written before an unacceptable failure rate has
occurred. Microchip defines an unacceptable failure
rate as 2.5%, which is half the “industry standard”
(JEDEC) failure rate of 5%.

Microchip uses the industry standard cycling conditions
to guarantee 10 million cycles. These are the same
conditions used by the major EEPROM manufacturers,
unless specifically stated otherwise. The conditions are
25°C block cycle at 5.0V. The data pattern that is
written to the device is supplier-dependent. Microchip
uses a checkerboard pattern to better simulate actual
use.

10 MILLION CYCLE GUARENTEE

We take a great deal of data on the endurance of our
devices. We run experiments over temperature,
voltage, array size, data pattern, cycling type and other
erase/write cycling conditions, to continually learn
about our products. The data we take is continually fed
back into our manufacturing process tracking, and is
also used to periodically update our application
predictive software, Total Endurance. The lessons that
we learn are passed on to our customers.

Microchip has shown many times before that
temperature has the strongest effect on endurance.
The higher the temperature of your application is, the
lower your endurance will be. For example, no
EEPROM manufacturer can deliver a product that will
achieve 1 million cycles at 125°C, but many can deliver
1 million cycles at room temperature. Microchip can
provide 10 million cycles on all our Serial EEPROMs at
room temperature, using the standard cycling
conditions.

You can ensure the lowest possible failure rate at
10 million cycles by using the EEPROM in ways that
are easiest on endurance. Use the lowest temperature
possible. Use the lowest voltage possible. Write as few
bytes as possible (the nhumber of reads is unlimited),
and use page modes if the device you are using has
one (Typically all 2-wire protocols have a page mode,
but 3-wire protocols do not).

The best way to determine the endurance of your
application is to use the Total Endurance software. This
will give accurate results over a very wide range of
application-specific conditions, including array size,
temperature, and voltage (the main effects on cycling).

The most important thing to remember is that
endurance is application-specific. Each application will
result in a different endurance level, based on the
temperature, voltage, and other conditions under which
the application operates. Currently Microchip is the
only manufacturer to offer such a wide range of tools to
help guide the user in his or her application of Serial
EEPROMs.
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WORLDWIDE SALES & SERVICE

AMERICAS

Corporate Office

Microchip Technology Inc.

2355 West Chandler Blvd.

Chandler, AZ 85224-6199

Tel: 602 786-7200 Fax: 602 786-7277
Technical Support: 602 786-7627
Web: http://www.mchip.com/microchip
Atlanta

Microchip Technology Inc.

500 Sugar Mill Road, Suite 200B
Atlanta, GA 30350

Tel: 770 640-0034 Fax: 770 640-0307
Boston

Microchip Technology Inc.

5 Mount Royal Avenue

Marlborough, MA 01752

Tel: 508 480-9990 Fax: 508 480-8575
Chicago

Microchip Technology Inc.

333 Pierce Road, Suite 180

Itasca, IL 60143

Tel: 708 285-0071 Fax: 708 285-0075
Dallas

Microchip Technology Inc.

14651 Dallas Parkway, Suite 816
Dallas, TX 75240-8809

Tel: 214 991-7177 Fax: 214 991-8588
Dayton

Microchip Technology Inc.

35 Rockridge Road

Englewood, OH 45322

Tel: 513 832-2543 Fax: 513 832-2841
Los Angeles

Microchip Technology Inc.

18201 Von Karman, Suite 455

Irvine, CA 92715

Tel: 714 263-1888 Fax: 714 263-1338
New York

Microchip Technology Inc.

150 Motor Parkway, Suite 416
Hauppauge, NY 11788

Tel: 516 273-5305 Fax: 516 273-5335
San Jose

Microchip Technology Inc.

2107 North First Street, Suite 590
San Jose, CA 95131

Tel: 408 436-7950 Fax: 408 436-7955

ASIA/PACIFIC

Hong Kong

Microchip Technology

Unit No. 3002-3004, Tower 1
Metroplaza

223 Hing Fong Road

Kwai Fong, N.T. Hong Kong

Tel: 852 2 401 1200 Fax: 852 2 401 3431
Korea

Microchip Technology

168-1, Youngbo Bldg. 3 Floor
Samsung-Dong, Kangnam-Ku,

Seoul, Korea

Tel: 82 2 554 7200 Fax: 82 2 558 5934
Singapore

Microchip Technology

200 Middle Road

#10-03 Prime Centre

Singapore 188980

Tel: 65334 8870 Fax: 65 334 8850
Taiwan

Microchip Technology

10F-1C 207

Tung Hua North Road

Taipei, Taiwan, ROC

Tel: 886 2 717 7175 Fax: 886 2 545 0139
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United Kingdom

Arizona Microchip Technology Ltd.

Unit 6, The Courtyard

Meadow Bank, Furlong Road

Bourne End, Buckinghamshire SL8 5AJ
Tel: 44 0 1628 851077 Fax: 44 0 1628
850259

France

Arizona Microchip Technology SARL

2 Rue du Buisson aux Fraises

91300 Massy - France

Tel: 3316953 6320 Fax:33 169309079
Germany

Arizona Microchip Technology GmbH
Gustav-Heinemann-Ring 125

D-81739 Muenchen, Germany

Tel: 49 89 627 144 0 Fax: 49 89 627 144 44
Italy

Arizona Microchip Technology SRL

Centro Direzionale Colleoni

Palazzo Pegaso Ingresso No. 2

Via Paracelso 23, 20041

Agrate Brianza (MI) Italy

Tel: 39 039 689 9939 Fax: 39 039 689 9883

JAPAN

Microchip Technology Intl. Inc.

Benex S-1 6F

3-18-20, Shin Yokohama

Kohoku-Ku, Yokohama

Kanagawa 222 Japan

Tel: 81 45 471 6166 Fax: 81 45 471 6122
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