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Electrostatic Discharge Association (ESDA) standards and publications are designed to serve the
CAUTION public interest by eliminating misunderstandings between manufacturers and purchasers, facilitating
NOTICE the interchangeability and improvement of products and assisting the purchaser in selecting and

obtaining the proper product for his particular needs. The existence of such standards and
publications shall not in any respect preclude any member or non-member of the Association from
manufacturing or selling products not conforming to such standards and publications. Nor shall the
fact that a standard or publication is published by the Association preclude its voluntary use by non-
members of the Association whether the document is to be used either domestically or internationally.
Recommended standards and publications are adopted by the ESDA in accordance with the ANSI
Patent policy.

Interpretation of ESDA Standards: The interpretation of standards in-so-far as it may relate to a
specific product or manufacturer is a proper matter for the individual company concerned and cannot
be undertaken by any person acting for the ESDA. The ESDA Standards Chairman may make
comments limited to an explanation or clarification of the technical language or provisions in a
standard, but not related to its application to specific products and manufacterers. No other person is
authorized to comment on behalf of the ESDA on any ESDA Standard.

THE CONTENTS OF ESDA’S STANDARDS AND PUBLICATIONS ARE PROVIDED “AS-IS,” AND
DISCLAIMER OF  ESDA MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, OF ANY
WARRANTIES KIND WITH RESPECT TO SUCH CONTENTS. ESDA DISCLAIMS ALL REPRESENTATIONS

AND  WARRANTIES, INCLUDING WITHOUT  LIMITATION, WARRANTIES OF
MERCHANTABILITY, FITNESS FOR PARTICULAR PURPOSE OR USE, TITLE AND NON-
INFRINGEMENT.

ESDA STANDARDS AND PUBLICATIONS ARE CONSIDERED TECHNICALLY SOUND AT THE
DISCLAIMER OF TIME THEY ARE APPROVED FOR PUBLICATION. THEY ARE NOT A SUBSTITUTE FOR A
GUARANTY PRODUCT SELLER’S OR USER’'S OWN JUDGEMENT WITH RESPECT TO ANY PARTICULAR
PRODUCT DISCUSSED, AND ESDA DOES NOT UNDERTAKE TO GUARANTY THE
PERFORMANCE OF ANY INDIVIDUAL MANUFACTURERS' PRODUCTS BY VIRTUE OF SUCH
STANDARDS OR PUBLICATIONS. THUS, ESDA EXPRESSLY DISLAIMS ANY RESPONSIBILITY
FOR DAMAGES ARISING FROM THE USE, APPLICATION, OR RELIANCE BY OTHERS ON THE
INFORMATION CONTAINED IN THESE STANDARDS OR PUBLICATIONS.

NEITHER ESDA, NOR ITS MEMBERS, OFFICERS, EMPLOYEES OR OTHER
LIMITATION ON REPRESENTATIVES WILL BE LIABLE FOR DAMAGES ARISING OUT OF OR IN CONNECTION
ESDA’s LIABILITY WITH THE USE OR MISUSE OF ESDA STANDARDS OR PUBLICATIONS, EVEN IF ADVISED OF

THE POSSIBILITY THEROF. THIS IS A COMPREHENSIVE LIMITATION OF LIABILITY THAT
APPLIES TO ALL DAMAGES OF ANY KIND, INCLUDING WITHOUT LIMITATION, LOSS OF
DATA, INCOME OR PROFIT, LOSS OF OR DAMAGE TO PROPERTY AND CLAIMS OF THIRD
PARTIES.
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(This foreword is not part of ESD Association Standard Practice ANSI/ESD SP5.6-2009)

FOREWORD

This standard practice’ defines two methods for generating and applying stress pulses as part of
the evaluation of electrical component sensitivity to electrostatic discharge. The name Human
Metal Model (HMM) is derived from the anticipated ESD stress that could be generated from a
person holding a metal tool. The current pulse delivered to the component in this test is
intentionally the same pulse as defined in the IEC 61000-4-2 testing method. Customers of IC
manufacturers have begun requesting that ICs be evaluated for their ability to withstand the IEC
61000-4-2 stress pulses. However, because this IEC specification only describes testing a
complete system, that specification cannot be directly applied to devices such as ICs and discrete
components. This document attempts to provide IC manufacturers and IC customers with testing
methods applicable to devices that utilize the current waveform of IEC 61000-4-2. The technique
described in this document is termed “Human Metal Model” testing to differentiate it from the
system level IEC 61000-4-2. Many companies have developed their own testing techniques
using IEC 61000-4-2 pulses from hand-held gun generators for device and circuit design
evaluation. This technique or practice is being utilized on products in packaged configurations.
Development of the HMM Standard Practice is in response to the need of the industry for
consistent testing methods.

ESD testing of devices and components has become standard for qualification of parts. Device
level ESD testing is only intended to be applicable to electrostatic events occurring up to final
assembly of the system or consumer product. System level testing has then been performed to
verify that adequate protection is present to withstand typical electrostatic stresses in the field.
Recently, some system manufacturers have begun requiring system level testing to be done on
devices before designing them into the final product. This is being done under the assumption
that system level test results from devices or components should be directly applicable to the
results of these same components in the final system. While it may be prudent to require some
level of testing on devices, modules, or components that are connected to external ports, merely
using a system level test for these devices can yield ambiguous results. Without a full description
of the test setup during stress the amount of stress current delivered to the component under
stress testing can vary dramatically between different laboratories performing the test. Another
source of ambiguity comes from the effect of the electromagnetic (EM) field radiated from an ESD
gun designed for system level testing. In a system, individual devices and components are
afforded at least a certain amount of shielding by the packaging of the system. This is not
present in the stand-alone device or component. Thus the EM field generated during a contact
discharge ESD gun event can interact with the traces, connections and circuits much more
directly and may cause false failures. Clearly, a method of testing is required that can deliver the
types of stresses the component will experience in the final product in a manner that is systematic
and controlled. This standard practice seeks to do this by providing the user with instructions for
producing two test methods that should allow repeatable IEC stress to devices. To eliminate
excess gun radiation from IEC device testing, the same waveform can be generated by a
stationary source. It is delivered through a 50 ohm coaxial cable to the test board holding the
CUT or device under test (DUT). Test methods and specifications for this alternative method are
included.

This standard practice addresses testing of components in both powered and un-powered
conditions. Use of the standard practice will result in devices, modules and components being
tested in a more consistent fashion and in a better controlled environment than they would be
using an unmodified system level test procedure. This document defines a standard practice to
be used in the semiconductor industry for HMM testing in both industrial and academic

! ESD Association Standard Practice (SP): A procedure for performing one or more operations or functions
that may or may not yield a test result. Note, if a test result is obtained it is not reproducible.
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institutions. (This document is intended to be used by electrical technicians, electrical engineers,
semiconductor process and device engineers, system engineers, ESD reliability and quality
engineers, and circuit designers.) The document is to act as an educational guide, a learning
document, and as a reference for the practices being used today. The values stated in the
document are guidelines, not specifications. The values stated are the majority consensus of the
contributors from both industry and academic environments.

The context of this document is the application of HMM techniques for the electrical
characterization of components. These components can be single devices, a plurality of devices,
integrated circuits, or semiconductor chips. This methodology is relevant to both active and
passive elements. This test method is applicable to diodes, MOSFET devices, bipolar transistors,
resistors, capacitors, inductors, and related components. The IEC gun contact discharge mode
test method is described in this standard practice because it provides more repeatable pulses
than the air discharge mode.

This standard practice was approved on September 16, 2009 and was designated ANSI/ESD
SP5.6-2009. At the time ANSI/ESD SP5.6-2009 was prepared, the 5.6 Device Testing (HMM)
Subcommittee had the following members:
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RF Micro Devices (RFMD)

Jon Barth
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Wolfgang Stadler
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Aniket A. Breed
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Horst Gieser
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ESD-TLP Consultants

Larry Johnson
LSI Corporation
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