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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co.orising
all national electrotechnical committees (IEC National Committees). The object of IEC is 2 p umote
international co-operation on all questions concerning standardization in the electrical and elecu ~nic ..clds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Spxcifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nation&' Co.1mittee interested
in the subject dealt with may participate in this preparatory work. International, ~oven..nental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. IE ™ col'aborates closely
with the International Organization for Standardization (ISO) in accordance with (anitions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neai. ~us possible, an international
consensus of opinion on the relevant subjects since each technica! c¢mmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internaticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made 1 er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for ‘*Ye way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiol al Committees undertake to apply |IEC Publications
transparently to the maximum extent possible in their \ 2tional and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ¢2i.f<-mity. Independent certification bodies provide conformity
assessment services and, in some areas, acuas: to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif'cat on bodies.

All users should ensure that they have *he .~t<st edition of this publication.

No liability shall attach to IEC or its direccors, employees, servants or agents including individual experts and
members of its technical commifttec>.cnd IEC National Committees for any personal injury, property damage or
other damage of any nature wkatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the wub! cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

Attention is drawn to tho 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.

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

“his atanilard is based on ESDA/JEDEC Joint Standard ANSI/ESDA/JEDEC JS-002 which
resilted from the merging of JESD22-C101 and ANSI/ESD S5.3.1). It contains the essential
e2ments 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 Semiconc:ictor
devices —Mechanical and climatic test methods, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchaige un ! the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the du.a re.uted to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a laicr acte.

IMPORTANT - The ‘colour inside' logo on the vaver page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users stould 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-meta!
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 event is/vei’ diilicult,
if not impossible, due to the limitations of the measuring equipment and its influonce on the
discharge event. The CDM discharge is generally completed in a few nanoseconds, and peak
currents of tens of amperes have been observed. The peak current into the levice will vary
considerably depending on a large number of factors, including package«typc. nd parasitics.
The typical failure mechanism observed in MOS devices for the CI'M 1~ode is dielectric
damage, although other damage has been noted.

The CDM charge voltage sensitivity of a given device is packagz depeadent. For example, the
same integrated circuit (IC) in a small area package can be =2¢<s susceptible to CDM damage
at a given voltage compared to that same IC in a package =¢ th. same type with a larger area.
It has been shown that CDM damage susceptibility corr~lates better to peak current levels
than charge voltage.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

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

1 Scope

This part of IEC 60749 establishes the procedure for testing, evaluating, and clas.ifyi.q
devices and microcircuits according to their susceptibility (sensitivity) to dam»ge  or
degradation by exposure to a defined field-induced charged device model (CDM’ eicctrcotatic
discharge (ESD). All packaged semiconductor devices, thin film circuits, surfate acoustic
wave (SAW) devices, opto-electronic devices, hybrid integrated circuits (HICs), and .aulti-chip
modules (MCMs) containing any of these devices are to be evaluated ac-:ording to this
document. To perform the tests, the devices are assembled into a package  similar to that
expected in the final application. This CDM document does not apply«to s cke ed discharge
model testers. This document describes the field-induced (FI) methoa. 2n alternative, the
direct contact (DC) method, is described in Annex I.

The purpose of this document is to establish a test methou that will replicate CDM failures
and provide reliable, repeatable CDM ESD test results frum ‘ester to tester, regardless of
device type. Repeatable data will allow accurate classification’; and comparisons of CDM ESD
sensitivity levels.

2 Normative references

There are no normative references in this«@ocument.

3 Terms and definitions
For the purposes of this docuii.2n. the following terms and definitions apply.

ISO and IEC maintain tarnminziogical databases for use in standardization at the following
addresses:

e |EC Electropedia: ~vailable at http://www.electropedia.org/

e |SO Onlir<: bi~wsing platform: available at http://www.iso.org/obp

3.1

CDM ELD

chiaryged Jdevice model electrostatic discharge

olacvosta ic discharge (ESD) using the charged device model (CDM) to simulate the actual
dic.charge event that occurs when a charged device is quickly discharged to another object at
« lower electrostatic potential through a single pin or terminal

3.2

CDM ESD tester

charged device model electrostatic discharge tester

equipment that simulates the device level CDM ESD event using the non-socketed test
method

Note 1 to entry: "Equipment" is referred to as "tester" in this document.
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