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)\6 SEMICONDUCTOR DEVICES -

O FOREWORD

The InternationQ ctrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec nical committees (IEC National Committees). The object of IEC is to promote
international co-opegdtioh on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, P Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pr@tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with participate in this preparatory work. International, governmental and non-
governmental organizations’liai with the IEC also participate in this preparation. IEC collaborates closely
with the International Organ for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizasidns.

The formal decisions or agreeme @EC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevaft subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, | tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible ir national and regional publications. Any divergence
between any IEC Publication and the correspondin /'nal or regional publication shall be clearly indicated in

the latter.
IEC itself does not provide any attestation of conformity’ ependent certification bodies provide conformity
assessment services and, in some areas, access to IE s of conformity. IEC is not responsible for any

services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.
No liability shall attach to IEC or its directors, employees, se@ r agents including individual experts and
members of its technical committees and IEC National Commit @ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indiréet} for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon@ IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication.&( 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 IEC @c ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such p i

Semiconductor devices.

hts.
International Standard IEC 62417 has been prepared by IEC te&@ committee 47:

The text of this standard is based on the following documents: 6!

FDIS Report on voting

47/2042/FDIS 47/2049/RVD :

Full information on the voting for the approval of this standard can be found in the rep@w
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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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 -
MOBILE ION TESTS FOR METAL-OXIDE
SEMICONDUCTOR FIELD EFFECT
TRANSISTORS (MOSFETS)

A
%

1 Scop%

This present ngard provides a wafer level test procedure to determine the amount of
positive mobile ge in oxide layers in metal-oxide semiconductor field effect transistors. . It

is applicable to b tive and parasitic field effect transistors. The mobile charge can cause
degradation of mic tronic devices, e.g. by shifting the threshold voltage of MOSFETSs or
by inversion of the b bipolar transistors.

2 Abbreviations and@gg symbols

This standard uses the foIIowin@breviations and letter symbols:

CV test capacitance-voltage r?urement
HFCV test high frequency capacit nceﬁoltage measurement

oxide thickness

l4s drain-source current L

gate voltage

*

Vyd positive power supply voltage /

V4d. max maximum supply voltage @

Vi transistor threshold voltage

Vi initial the absolute value of the threshold voltag@(ore the test
Vsupply the absolute value of the supply voltage @

€ox dielectric constant of the oxide O

3 General description ®/‘

overcome the energy barriers at the interfaces and the ion mobility oxide is sufficiently

The stress applied is on test structures at an elevated tempera@(‘(here mobile ions can
high. Two test methods are described in this document. &

e Bias temperature stress (BTS) ; ;

e Voltage sweep (VS).

The bias temperature stress test is done on transistors. The threshold voltah‘kd%‘ermined

from an /4 - V, measurement at room temperature on fresh structures. The thres oltage
is defined as ﬁwe gate voltage needed to force a fixed drain current through the\t istor.
Then, a positive gate stress is applied at a high temperature, to sweep the mo@ons
towards the substrate. After the stress the test structure is cooled to room temperature

the bias still applied. A second /45 - Vs curve is measured at room temperatur*g}g
sequence is completed with a negative gate stress at high temperature followed by an 7y -
Vy4s measurement at room temperature. Mobile charge causes a shift in the /ys - Vg curve.
Tﬁe distance over which the curve is shifted is a measure of the amount of mobile charge in
the insulator.





