(infineon

Please note that Cypress is an Infineon Technologies Company.

The document following this cover page is marked as “Cypress” document as this is the
company that originally developed the product. Please note that Infineon will continue
to offer the product to new and existing customers as part of the Infineon product

portfolio.

Continuity of document content

The fact that Infineon offers the following product as part of the Infineon product
portfolio does not lead to any changes to this document. Future revisions will occur
when appropriate, and any changes will be set out on the document history page.

Continuity of ordering part numbers

Infineon continues to support existing part numbers. Please continue to use the
ordering part numbers listed in the datasheet for ordering.

www.infineon.com



A,

wa CYPRESS

g»” EMBEDDED IN TOMORROW™

THIS SPEC IS OBSOLETE

Spec No: 001-98510

Spec Title: AN98510 - DEVELOPING SYSTEM-LEVEL VALIDATION
ROUTINES

Replaced by: 002-17979, 001-99121, 001-98549



A

ws CYPRESS

EMBEDDED IN TOMORROW™

AN98510

Developing System-Level Validation Routines

AN98510 discusses the guidelines for designing system-level test routines and validating the flash memory subsystem.

1

Introduction

During the system design and validation process, designers may require stress testing of their platforms and in
system testing of Flash memory. Some test routines may inadvertently expose the systems flash memory
components to stress far exceeding operational stress and result in incorrect analyses of system reliability. To
better engineer system level test routines and to validate the flash memory subsystem, Cypress offers the
following guidelines.

Systematic Approach

Systems using Flash memory for specialized applications commonly need to evaluate the Flash operational
performance by simulating the final products durability under worst case conditions. When attempting to
understand the long term behavior of Flash memory subsystems, laboratory test conditions can be used to
extrapolate short-term test results, out in time. Using this evaluation method allows product lifetime under
maximum runtime stress to be scrutinized. Understanding of Flash architecture, as it relates to endurance, can act
as a guide for planning the evaluation process.

Erase time, for some applications, is a primary concern. Flash erase time exhibits variability during system test
when the test program attempts multiple erase operations in an artificially short amount of time. By flooding the
part with a large number of erase cycles and by repeatedly issuing erase commands within a single sector, the
Flash memory will exhibit protracting of erase times which can be misunderstood as improper operation.

Cypress's MirrorBit™ Flash memory is based on a nitrite isolation barrier bit cell architecture which utilizes hot
electron injection for programming and hot hole injection for erasure. These processes manipulate minute
numbers of electrons, which set charge levels representing logical states. During rapid erase cycling, hot holes,
tend to over accumulate in the memory cell, the resulting net positive charge can lead to memory column leakage
which may trigger programming failures from reduced programming efficiency. A process called annealing is used
to reduce the excess positive charge in the memory cell. The annealing process occurs after a sector erase
command and requires a finite amount of time to complete. Annealing returns the cell to a fully programmable
state. The annealing time must be added to any erase time calculation, or time-out, in both the test program and
the final application.

Flash memories are arranged in sectors or blocks of storage locations. A system test program should step
sequentially, sector to sector in a round-robin fashion as the erase; write and read cycles are issued. By
incrementally interrogating the sectors the programmer is optimally extending his test over the entirety of the
memory array and allowing “self healing or relaxation time” to occur (much like “wear leveling”).

To correctly evaluate a Cypress MirrorBit Flash device, a test program must take into consideration the
operational details just covered by coding the following procedures into the test program.

Test Program Procedures

1. Proper use of the Cypress Flash device requires that each sector not be erased more that 1000 times per day
(approximately once per 90 seconds). Test programs that erase individual sectors too rapidly may induce
sector erase failures and cause rapid premature device wear out so individual sector erase cycling rates must
be controlled.

2. Testroutines should use the Flash's status bits (or RY/BY# output) to determine if the flash has completed
a erase or program operation. Reliance on a software watchdog timer based on data sheet typical
performance often leads to incorrectly flag failures, especially in systems that issue erase and program
suspend commands.
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3. System test programs and production code should employ wear leveling to distribute erases of individual
sectors over a period of time, e.g. at least 90 seconds between erases of a specific sector. Each sector of
the Flash is isolated from the other sectors during an erase operation. Therefore erasing sector 1 has no
effect on sector 2, so by executing program/erase cycles sector by sector in a daisy-chained fashion, the
number of erase cycles is extended and the system better optimizes annealing properties without
incurring any increase in test time.

4 Summary

Test and validation program development should take into consideration the properties and characteristics of the
Flash architecture for reliable test results. These programs should follow the test recommendations above. By
following these guidelines, correct test programs can be developed for proper system level validation of the Flash
memory subsystem.

5 Additional Documentation
AN99121 - Practical Guide to Endurance and Data Retention
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