JEITA

EFIREHRRMERG AR

Standard of Japan Electronics and Information Technology Industries Association

JEITA ED-4705

FLASH A €' QEfFEEHAER S E

Testing Standards for Reliability of Flash Memory

2009 & 3 A#lE

(G 57
FEARRMEZES FEARRE - HREMTEMEZEEAES
Semiconductor Technology Committee/Semiconductor Product Technology Committee of Japan
FEREBRERMTNEER

Technical Committee on Semiconductor Reliability
17
#HEEAN EFRHBEINERGS

Japan Electronics and Information Technology Industries Association



In case of a disagreement between the translation and the original version of the standard or
technical report in Japanese, the original version will prevail.

© JEITA :2009 - Copyright - all reserved
No part of this publication may be reproduced or utilized in any form or by any means without
permission in writing from the publisher.



JEITA ED-4705

CONTENTS

page
1 Scope ................................................................................................................................................ 1
2 Testing equipment ........................................................................................................................... 1
21 Applled voltage ............................................................................................................................. 1
22 Sample mounting ......................................................................................................................... 1
23 Chamber environment ................................................................................................................. 1
3 Settlng the rellablllty specification ................................................................................................ 1
4 Definition Of terms ........................................................................................................................... 3
41 Endurance cyCIe ........................................................................................................................... 3
42 Data retention ............................................................................................................................... 3
43 Disturb ........................................................................................................................................... 3
5 Testing procedure ........................................................................................................................... 3
6 Test items ......................................................................................................................................... 5
61 Endurance CyCIe test ..................................................................................................................... 5
62 Data retention test ........................................................................................................................ 7
63 Operating ||fe test ....................................................................................................................... 11
64 Read disturb test ........................................................................................................................ 11
65 Program disturb test .................................................................................................................. 11
7 Definition Of faiiure ........................................................................................................................ 11
Explanation .......................................................................................................................................... 13

Supplemental information on the test method
1 Mechanism of flash MEMOTrY PrOGrAMIMINQ  woeeesessesesesese s 17
2 Rellablllty concerns Of ﬂaSh memory ...................................................................................... 17
21 Endurance cycle rellablllty .................................................................................................... 17
22 Data retention rellablllty ......................................................................................................... 19
2.3 Reliability against disturb -« 19
3 Different levels of reliability requirements depending on usage oo 21
31 Determining application conditions ..................................................................................... 21
32 Frequency of data rewrites .................................................................................................... 21
3.3 Retention specification after intensive repetition of rewrites oo 21
3.4 Retention specification after evenly distributed rewrites — ---oooooeeer 21
35 Range Of cumulative failure rate ........................................................................................... 21
4 Processing reliability data - 23
4.1 Field lifetime estimation from accelerated test (high temperature bake) results - 23
4.2 Extrapolation of memory cell measurements to estimate device endurance oo 23
5 Achieving higher @ndurance e 25
6 MethOdS for acquiring rellablllty data ...................................................................................... 25
6.1 Retention specification after the maximum specified number of programming cycles -+ 25
6.2 Retention specification as a function of endurance cycles o 27
7 Example of rellablllty dataSheet ............................................................................................... 29



JEITA ED-4705

H X

R
1 SERREGE  ooveeoeeeereseess e e 2
2 agﬁgﬁ ...................................................................................................................................................... 2
2.1 E[BAMBIER  ooveoveereereeme e 2
2.2 EBRELMIEEEE oo 2
2.3 BHPEEBEE oo )
3 EEEEE b/{)bg)ggi ........................................................................................................................... 2
4 FHEBDTEZR  --ooveevrerrerrrsorrson s st e 4
A1 BBHEZ e s 4
A2 T BB 4
B3 T R = 4
5 BREBRIRNE  --ooveovrereereenr e 4
6 SRERIEIE  -oovoovoveorsoesessomsoesos et et 6
6.0 HEHEZIRER  coooovorrorrse s s 6
6.2 T—BBREFER 8
6.3 BNEFFMRSEER oo 12
64 U—F = FTURBA—=TEERE oo 12
65 TOHITL - TARB=TEHRER o 12
T OBAEEGTETE  --ooveoveeererrrrres e e e 12
1 P PP PP PP 14

2Z FEHEUERFECETIHEEE
1 FLASH ATEUYDEBHLZBEIME  -oovervrmmreee e 18
2 FLASH A EUDETEMETREE oo 18
2.1 MHEBHRZASEEME oo 18
22 F—BREREREME oo s 20
23 BET A RB—TIEEEHE  oovvorrorreersemssoe s 20
3 FBRICKS CTASEEIE B REMEETE  orrvorrreorersseemssonsssse oo 2
3.0 EEEFEEEEMARTE oo e P
3.2 EEMBZBHREEDASE oo e 22
33 EPMICERIEER LI RICT—SREE T BIBE s 22
3.4 BEICERZ AV L BIBE oo 22
3.5 BTEIHEEFESROIERTE  --ooooerrerrerrmrrsr et 22
4 (EEEMET — B DFEETMLIE oo 24
41 BEMERBRCHREOTMAEREERB LIFERERLID s 24
42 FLASH *E®Y TP L—TCiMEZ{ToI=-HEEIN SEBEHEZHMHNICHTET D oo 24
5 E%ﬁlt/\d)%’%ﬁ—i ............................................................................................................................. 26
6 ASHATETRIRADTTIE  -ovvovversorsorssessess ettt 26
61 EHZHEENEERIBICT—REFHREIERED e 26
62 EMZEHMICIECTT—HEREBHMZERETE 28
T O ASEATETRIRMBI oo 30



1
JEITA ED-4705

Standard of Japan Electronics and Information Technology Industries Association

Testing Standards for Reliability of Flash Memory

1 Scope

This set of standards applies to the testing methodology and actual testing of reliability specification of flash
memory and any semiconductor device that is embedded with a flash memory. The standards refer to
checking the overall reliability of the flash memory, but they may be altered depending on the circuit
architecture.

2 Testing equipment
Equipment to be used for testing will consist of a chamber in which testing temperature can be maintained
or the temperature within the margin of error can be sustained, a direct current (DC) and alternating current
(AC) voltage source, and a test jig (socket, etc.) designed to withstand conditions of altered temperatures.
2.1 Applied voltage
Given sample limits, applied voltage and voltage transmission pattern should be controlled to avoid the spot
temperature of the die to exceed the maximum junction temperature (T jmax). If there is concern for the
temperature of the die to go above the set temperature range resulting from continuous application of high
voltage to test repetitive program/erase cycles, special considerations will be necessary, such as to use
forced cooling.
2.2 Sample mounting
When the sample is mounted, it should take into consideration the heat capacity of samples so as not to
interfere with the testing. Depending on the IC socket shape, some may have a larger heat capacity and
may cause some difficulty attaining the required testing conditions. It is also necessary to maintain
electrical connection throughout the test and if any failure occurs, it is desirable to have a test equipment
configuration that the other samples will not be affected.

Note It is necessary to ensure that testing conditions for other samples will not be altered due to a

voltage decline resulting from a latch-up.

2.3 Chamber environment
Environment within the chamber must be maintained at ambient temperatures as required by testing

conditions.

3 Setting the reliability specification

In testing reliability, reliability level should be specified to match general use in the market. Rewrite
frequency, data retention period and other presupposed conditions in the user environment should be
considered carefully when designing a reliability test program. How specification should be set will be given

under “Explanation”.
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