IEC 62416:2010

IEC

(
®

IEC 62416

NTERNATIONAL
STANDARD
NOR

INTERNATIONALE

Edition 1.0 2010-04




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 IEC, Geneva, Switzerland
ights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by

any m€ans, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If y %/e any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
pleasegc@ntact the address below or your local IEC member National Committee for further information.

Droits de re
ni utilisée

tion réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
uelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfi ns l'accord écrit de la CEIl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez stions sur le copyright de la CEIl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisezfles Eoordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20

Switzerland
Email: inmail@iec.ch ®
Web: www.iec.ch /\

7
About the IEC / .

The International Electrotechnical COM ion (IEC) is the leading global organization that prepares and publishes
QI?&

International Standards for all electrical, onic and related technologies.

The technical content of IEC publications is nder constant review by the IEC. Please make sure that you have the

latest edition, a corrigenda or an amendment miight have been published.

" Catalogue of IEC publications: www.iec.ch/sea

The IEC on-line Catalogue enables you to searc Ixiiety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and laged publications.

® |[EC Just Published: www.iec.ch/online news/iustpub@

Stay up to date on all new IEC publications. Just Publish déetails twice a month all new publications released. Available
on-line and also by email. ¢

" Electropedia: www.electropedia.org /
The world's leading online dictionary of electronic and electric S
in English and French, with equivalent terms in additional langu
Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need furt sistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

About IEC publications
@‘h

containing more than 20 000 terms and definitions
. Also known as the International Electrotechnical

Tel.: +41 22 919 02 11 5
Fax: +41 22 919 03 00

A propos de la CEI /‘
La Commission Electrotechnique Internationale (CEI) est la premiére organisation @iale qui élabore et publie des

normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux tec

%s apparentées.
A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vou r, que vous possédez

I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.
= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm

Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critér éro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou r ées.

® Just Published CEI: www.iec.ch/online news/justpub

Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois nouvelles

publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 0004te s et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement a lé
Vocabulaire Electrotechnique International en ligne. @

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch

IEC 62416

If\sb;rERNATmNAL
STANDARD

Q
NORRE
INTER%TIONALE
%

QR
<s\"\

\y

Semiconductor devices — Hot Q@r test on MOS transistors

-

Dispositifs a semiconducteurs — Es@ﬁ porteur chaud sur les transistors MOS
/7

Q

2
%
£
D
S

INTERNATIONAL O

ELECTROTECHNICAL

COMMISSION 6:

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRIC Cﬁ K

CODE ‘ 0

ICS 31.080 ISBN 978-2%910-695—0

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 62416 © IEC:2010

CONTENTS

FOREWORD ...ttt et e e e e e e e e et e et e e e e e e e e e e e e e e e e e e et eerenns 3
1}& 3P 5
2 reviations and letter Symbols ... 5
3 (0o 10 = T PP 6
4 St@time ....................................................................................................................... 6
5 Stres (0 110 o 1< 3 6
B S AMPIE QUZE .. ittt aas 7
A =11 0] = = {81/ 7
8 Failure criter& ............................................................................................................ 7
9 Lifetime estima@ethod ............................................................................................... 7
9.1 DC accelerati OIS et 7
9.1.1 Gene‘% ................................................................................................. 7

9.1.2 Method 1¢ apolation vs. drain currrent............ccoiiiiii 8

9.1.3 Method 2: extrapolation vs. drain bias and channel length.........oooiin. 8

9.2 AC estimation mode@ ........................................................................................ 9

10 Lifetime reqUIremMENTS ... o Tt 9
11 Reporting ....cooovvviiiiiiii, @ ................................................................................... 9

Bibliography......ccooooviiiiiin, 0 ........................................................................... 10



62416 © IEC:2010 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOT CARRIER TEST ON MOS TRANSISTORS
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FOREWORD

The Interna Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national technical committees (IEC National Committees). The object of IEC is to promote
international ca-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in ition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Repor licly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Thej aration is entrusted to technical committees; any IEC National Committee interested
in the subject dealt may participate in this preparatory work. International, governmental and non-
governmental organizat jaising with the IEC also participate in this preparation. IEC collaborates closely
with the International O zation for Standardization (ISO) in accordance with conditions determined by

agreement between the t @nizations.

The formal decisions or agre % of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the §elevant subjects since each technical committee has representation from all
interested IEC National Committey

IEC Publications have the form o@mmendations for international use and are accepted by IEC National
Committees in that sense. While all reasgnable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot eld responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformi C National Committees undertake to apply IEC Publications
transparently to the maximum extent p oﬁ their national and regional publications. Any divergence
between any IEC Publication and the corresp i&wtional or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conf
assessment services and, in some areas, access
services carried out by independent certification bodi

..Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

All users should ensure that they have the latest edition publication.

No liability shall attach to IEC or its directors, employees, nts or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or i t, or for costs (including legal fees) and
expenses arising out of the publication, use of, or relianc this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publicatiof.Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this @’ blication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all suc nt rights.

Semiconductor devices.

International Standard IEC 62416 has been prepared by IE zanical committee 47:

The text of this standard is based on the following documents: O’

FDIS Report on voting 6
47/2041/FDIS 47/2048/RVD \.L

Full information on the voting for the approval of this standard can be found in th refort on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. d\
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
reIa}i to the specific publication. At this date, the publication will be

d by a revised edition, or

“r nfirmed,
. i %r‘awn,
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SEMICONDUCTOR DEVICES -
HOT CARRIER TEST ON MOS TRANSISTORS

escribes the wafer level hot carrier test on NMOS and PMOS transistors. The
o determine whether the single transistors in a certain (C)MOS process meet

rrier lifetime.

d letter symbols

In this document the f I@ng abbreviations and letter symbols apply:

MOS

NMOS
PMOS
(C)MOS

L [um]

W [um]
Lnominal [um]
Wnominal [um]
Vgs [V]

Vas [V]

Vs [V]

lys [MA]:

Iy [WA]

Iy [nA]
Vgs,stress [V]
Vds,stress (V]

Vds,use_max [V]

Vds,breakdown [V]

Vi [V

I [LAIV]
9m.max [MA/V]
Ids,sat [MA]

L( MOST)

Metal O@ miconductor

n-channel MOS, transistor
p-channel M(t nsistor

Complementary M
length of polysilico gate of MOS transistor

width of polysilicon MOS transistor

minimum L allowed by z‘ sign rules of the process
minimum W allowed by tr@ sign rules of the process
gate-source voltage of MOS ta( istor

drain-source voltage of MOS tranSjStor

backgate-source voltage of MOS t istor

drain-source current of MOS transistp
substrate current of MOS transistor @
gate current of MOS transistor O
VgS biasing condition during hot carrier stres@

Vs biasing condition during hot carrier stress ¢

maximum V. allowed by the design rules of tr@%ess as stated in the
design manual

V4s at which avalanche or punch-through curreg ome dominant;
defined as Vg at which I4s= 1,5 X (lgg at Vg yse max) Vgs= Vas.use max

threshold voltage of MOS transistor defined as Vg voltgge)at which /yg=
0,01 x W [/ L [uA]. Other (commonly agreed) definitions { are also

allowed as long as this is clearly reported. @

saturated drain-source current at Vg o= V= Vjs use max Ids,sat_%@d
measured with source and drain having same polarity as during siréss,
lys sat reverse Measured with source and drain polarity interchanged with
respect to stress.

transconductance of MOS transistor

maximum transconductance of MOS transistor

length of the square MOS transistor (L = W)

9m,max ( MOST) g, max of the square MOS transistor (L = W)





