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Q: Is there a problem with the ANSI/ESDA STM5.1Human Body Model (HBM) 2-pin current
waveform verification test procedure?

A: There is no simple yes or no answer to this question. The 2-pin current waveform verification
test procedure is still correct, but it may be not be achieving its original purpose. The component
level HBM standard test method ANSI/ESDA STM5.1 [1] requires that a 2-pin peak current
waveform measurement be performed to verify that the HBM simulators are operating correctly.
The measured waveform is compared to established calibrated waveforms in the test method and
to appropriate peak current versus applied HBM stress voltage tables. The STM5.1 measurements
use both a short wire and a 500-ohm resistor that is placed into any two pins in a socket. The
fundamental assumption that has been made for the past 18 years has been that the discharge
current waveforms for a 2-pin test were the only tests required to control the HBM simulator test
parasitics. Today, this fundamental assumption is in question [2].

The existing STM5.1 HBM component level test methods all originated from the Mil-Std-883
Method 7 notice 8, which was release in 1989. At that time, the largest IC packaged components
used only 40 pins or leads. The first HBM simulators were 2-pin manual simulators where the
high-voltage pin was placed directly into terminal A and the ground pin was placed into terminal
B. These very basic systems discharge current waveforms were at first verified by just a short
circuit wire placed between terminal A and terminal B. The basic assumption made at that time
was that the interaction between the HBM simulator test system parasitics and the IC component
were quite small.

In 1990 the first relay matrix 64-pin and 256-pin HBM simulators were introduced into the
market. The introduction of the relay matrix test equipment allowed the user to write test software
programs that automated the 2-pin test manual procedure. The new HBM simulators also
included a new automated curve trace parametric analyzer. The new relay matrix system allowed
software to control the operating state of the IC pins in the socket. The user could define which
pins were stressed, grounded, or were to be left floating or disconnected.

Although the complexity of the HBM simulator had significantly increased with the introduction
of the multiple relays, the 2-pin waveform verification test procedure remained unchanged. The
ESD Association WG5.1 introduced in 1991 a new HBM standard test method [3] that added a
new 2-pin 500-ohm waveform requirement. This new waveform requirement was added to limit
the newly discovered test board capacitance tester parasitic problem. HBM tester correlation
studies showed that different HBM simulators produced different current waveforms and variable
rise time values to a 500-ohm load during the 2-pin test. In 1993, Koen Verhaege reported that a
new HBM equivalent circuit had been developed that accounted for many of the known “2-pin”
relay-matrix HBM simulator tester parasitics [4].

Even with this new equivalent circuit model of the HBM simulators and the introduction of the
500-ohm resistor verification test, tester-to-tester correlation problems still continued. This
miscorrelation problem could not be explained because in many of the cases both HBM



simulators met the 2-pin short and 500-ohm load peak current waveform requirements for each
pin in the simulator.

This miscorrelation problem has persisted through the late 1990s and continues to live on until
today. In 2006, the ESD Association WG5.1 published a HBM tester parasitic paper [1] that
expanded on the work that Koen Verhaege had reported in 1993. This new research work
introduced a new method for calibrating the short circuit and 500-ohm load discharge current
waveforms. The 2-pin short circuit verification method was replaced with a multiple pin short
circuit wire configured as an IC chip. For the first time, the discharge current waveform test
method could measure all of the relay-matrix tester parasitics. These new parasitics could now be
added to a more complete equivalent circuit for relay-matrix HBM simulators.

The paper reported that there existed other tester parasitics that the existing 2-pin verification
method could not identify. The complexity of the interaction of the IC component and the HBM
simulator could not be fully analyzed using this 2-pin test technique. A new verification
methodology was needed to uncover these hidden parasitic elements.

The basic lessons learned from this research found that as the ESD test equipment becomes more
complex, the test system verification test procedure also needed to be improved and updated. If
new test equipment still has miscorrelation problems, then this is a clear indication that the
verification procedure is still inadequate and needs more work. As the ESD test equipment
continues to adapt to the changing IC components and complex packages and number of pins, the
HBM verification test procedure must be carefully reviewed. The procedure is not a finish
measurement until all major tester parasitics that interact with the IC component can be clearly
identified. After this result can be accomplished, then the test method and test equipment can be
used with confidence to truly measure the HBM performance of just the IC component, and not
the interaction of between the test equipment and IC component.
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