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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 28: Electrostatic discharge (ESD) sensitivity testing —
Charged device model (CDM) — device level

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fr stand
all national electrotechnical committees (IEC National Committees). The promote
international co-operation on all questions concerning standardization in the e g fields. To
this end and in addition to other activities, IEC publishes International 3ta shni Specifications,

a |zat| comprising

Technical Reports, Publicly Available Specifications (PAS) and Guides {h ; 8 y to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; Hona ittee interested
in the subject dealt with may participate in this preparatory wgrk go ernmental and non-
governmental organizations liaising with the IEC also participate in IEC)collaborates closely
with the International Organization for Standardization (ISO ditions determined by

2) The formal decisions or agreements of IEC on technical m & as possible, an international
consensus of opinion on the relevant subj i i ittee has representation from all

3) IEC Publications have the form of recommagpdatiaps\for in i and are accepted by IEC National

Publications is accurate, IEC cannot be i he way in which they are used or for any
misinterpretation by any end user.

4) In order to promote interngtional uniformi \ Gommittees undertake to apply IEC Publications
transparently to the maxi i ational and regional publications. Any divergence
between any IEC Publication agd the corresponding nationgal or regional publication shall be clearly indicated in
the latter.

5) IEC itself does nof\provide any ‘afte ion of\confoymity. Independent certification bodies provide conformity
assessment ser i 3 € ss Ao IEC marks of conformity. IEC is not responsible for any
services carried ou mde { { i

6) All users should ens t€st edition of this publication.

7) No liability shall a tac to itS\directors, employees, servants or agents including individual experts and
members of i ses and IEC National Committees for any personal injury, property damage or
other damage o Spever, whether direct or indirect, or for costs (including legal fees) and
expense e publication, use of, or reliance upon, this IEC Publication or any other IEC
Public

8) Attention X ofmative references cited in this publication. Use of the referenced publications is
indispensableNor the cqrrect application of this publication.

9) Attention is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60749-28 has been prepared by IEC technical committee 47:
Semiconductor devices in collaboration with IEC technical committee 101: Electrostatics.

This standard is based on ESDA/JEDEC Joint Standard ANSI/ESDA/JEDEC JS-002 which
resulted from the merging of JESD22-C101 and ANSI/ESD S5.3.1). It contains the essential
elements from both standards. The co-operation of ANSI/ESDA/JEDEC is gratefully
acknowledged.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
47/2362/FDIS 47/2379/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60749 series, published under the general title Semiconductor
devices —Mechanical and climatic test methods, can be found on the IEC yebsite.

The committee has decided that the contents of this document will r
stability date indicated on the IEC website under "http://webstore.ie
the specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or

e amended.
A bilingual version of this publication y rssued\at a Yater date.

GAN
IMPORTANT - The 'colcur inside' | OM r page of this publication indicates
that it contains colour ich_ a onsidéred to be useful for the correct
understanding of its| ¢ sers therefore print this document using a

colour printer. /\
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INTRODUCTION

The earliest electrostatic discharge (ESD) test models and standards simulate a charged
object approaching a device and discharging through the device. The most common example
is IEC 60749-26, the human body model (HBM). However, with the increasing use of
automated device handling systems, another potentially destructive discharge mechanism, the
charged device model (CDM), becomes increasingly important. In the CDM, a device itself
becomes charged (e.g. by sliding on a surface (tribocharging) or by electric field induction)
and is rapidly discharged (by an ESD event) as it closely approaches a conductive object. A
critical feature of the CDM is the metal-metal discharge, which results in a very rapid transfer
of charge through an air breakdown arc. The CDM test method also simulates metal-metal
discharges arising from other similar scenarios, such as the discharging of charged metal
objects to devices at different potential.

Accurately quantifying and reproducing this fast metal-metal discharge difficult,
if not impossible, due to the limitations of the measuring equipmeRk i on the
discharge event. The CDM discharge is generally completed in nd peak
currents of tens of amperes have been observed. The peak current\nto thedevice will vary
considerably depending on a large number of factors, incl e type ahd parasitics.

The CDM charge voltage sensitivity of a given de dependent. For example, the
same integrated circuit (IC) in a small are ss susceptible to CDM damage
at a given voltage compared to that san 9 8 e)same type with a larger area.
It has been shown that CDM damage 3 better to peak current levels

than charge voltage.
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