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Q: My company makes integrated circuits which connect directly to system level I/O
ports such as USB and Ethernet. Our customers often ask us for IEC 61000-4-2 ESD
ratings for our products. I have read IEC 61000-4-2 and it does not tell me how to test
components, only how to test completed systems such as computers and mobile phones. I
have heard that the Electrostatic Discharge Association (ESDA) is working on this
problem but I have also heard that ESDA is working on HMM. Is HMM related to IEC
61000-4-2 and will it help me meet my customer’s requests for IEC 61000-4-2 ESD data
on components?
A: Yes, HMM is related to IEC 61000-4-2 and the ESDA is committed to helping you
provide the ESD data that your customer wants by defining a measurement procedure
that will produce meaningful results. HMM stands for Human Metal Model, and it
describes the IEC 61000-4-2 waveform. For the remainder of my answer I will refer to
the IEC 61000-4-2 waveform as the HMM waveform. The HMM waveform consists of
an initial current spike with a 0.8 ± 0.2 ns rise time followed by a broader current pulse
with a fall time of about 50 ns. It is intended to represent the ESD current of a person
holding a metal object such as a screw driver or key touching a grounded electrical
system. The initial spike is the discharge from the low resistance metal object, while the
broad current pulse is discharge of the more resistive person.
In your question you state that IEC 61000-4-2 does not give guidance on how to test
components with the HMM waveform and that is a correct observation. ESDA Working
Group 5.6 for HMM is developing a test method for applying the HMM waveform to
components in a well-defined and reproducible manor. The HMM test is intended to
provide a metric for comparing different components for their ability to survive within an
electronic system during an IEC 61000-4-2 system level ESD test. The test environment
for an electronic component, such as an integrated circuit, during an HMM stress should
therefore reflect the electrical environment that the component will experience in the final
system. The HMM test document therefore has the following features. (A number of the
features of HMM testing are similar to the IEC 62228 EMC standard for CAN bus
transceivers. The HMM test method is intended for a much broader range of products,
however.)
•

•

The component will be mounted on a circuit board in a manner that approximates
use conditions. This includes the use of power supply bias capacitors if these
capacitors are recommended in the component’s data sheet. The test fixture board
must have a pulse insertion point close to the IC to avoid distortion of the pulse by
a long trace.
The component will be stressed in both powered and unpowered states since ESD
stress to a system can occur for both powered and unpowered systems. There is
no requirement that the component be functioning during the HMM test since this
would greatly complicate the test.

•
•
•
•

Only pins that are connected to system I/Os are to be tested.
Pins are to be stressed 10 times positive and 10 times negative with respect to
ground for each stress level, similar to the IEC 61000-4-2 stress.
Failure is defined as failure to pass the component’s datasheet parameters after the
stress.
Soft failures are not considered since soft failures can be dominated by the system
implementation rather than the properties of the component.

An IEC 61000-4-2 compliant ESD gun can be used as the pulse source for HMM. The
waveform specifications for ESD guns in IEC 61000-4-2 are, however, fairly loose. ESD
guns also emit a large amount of EM radiation which varies considerably between
manufacturers. WG 5.6 is therefore concerned that the use of ESD guns could cause wide
variations in the test results. The HMM standard practice gives an option of using a 50
ohm pulse source if its current waveform matches the IEC 61000-4-2 waveform
specifications. A 50 ohm pulse source can be designed with much tighter specifications
than an ESD gun and will not emit large amounts of EM radiation. A 50 ohm pulse
source can also be coupled to the device under test more cleanly than an ESD gun’s
output can be coupled to the device under test.
At this time the HMM document is a Draft Standard Practice and is being reviewed by
industry experts. The ESDA defines a Standard Practice as a measurement technique
which represents the best understanding of how to perform a measurement as proposed
by industry experts. A Standard Practice has not, however, been PROVEN to be a
reproducible and repeatable measurement method. ESDA WG 5.6 is now starting to
perform round robin experiments to evaluate the HMM Standard Practice to determine if
the measurement technique produces reproducible and repeatable measurements. In a
round robin experiment several laboratories perform measurements according to a
Standard Practice on identical samples to evaluate the repeatability and reproducibility of
the measurement technique. If the round robin experiments show that the Standard
Practice produces repeatable and reproducible measurements the Standard Practice can be
elevated to a Standard Test Method. A Standard Test Method is a measurement technique
which has been demonstrated to provide repeatable and reproducible measurements. A
key element of the round robin will be comparing ESD guns from different
manufacturers and 50 ohm pulse sources.
Note, even when the HMM test procedure achieves Standard Test Method status it will
not guarantee that systems manufactured with 8 kV HMM integrated circuits will
produce a system that will pass 8 kV IEC 61000-4-2. The goal of the HMM test method
is that test results from different manufacturers can be compared with confidence.
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