ESD GENERATOR PULSE VERIFICATION
USING HIGH-PERFORMANCE

OSCILLOSCOPES

Electrostatic discharge is a risk to all electronic equipment, making compliance with standards such as
IEC 61000-4-2 essential. The standards dictate both testing procedures and the required ESD generator
performance. Prior to use, ESD generator output must be verified with a calibrated target and a high-
performance oscilloscope for accurate current pulse generation in line with the standard. Lab class
instruments are ideal for verification measurements thanks to their superior measurement capabilities and
dedicated ESD measurement functions. The solution lets users efficiently verify and document the ESD

generator.

Your task

Making sure a product is resilient to electrostatic dis-
charge (ESD) is essential for compliance with international
standards such as IEC61000-4-2. Accurate and repeatable
ESD testing demands a functioning ESD generator that
can generate pulses with precisely defined characteris-
tics. The generator output, specifically pulse shape, must
be verified prior to testing and is best done with a cali-
brated ESD target and a lab-class oscilloscope. The ESD
events defined in the standards will generate several 10ths
of amperes of peak current with rise times less than 1 ns
which can flow into sensitive electronic circuits. This can
damage components, may cause latch-up effects in inte-
grated circuits or cause complex electronic circuits to mal-
function. The ESD waveform with the relevant parameters
in line with the standard is shown in the graph.
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Make ideas real

Every ESD generator must comply with the waveform
requirements and parameters prior to testing. If the polar-
ity of the specified waveform is positive, it also needs to
be tested with a negative pulse. In the waveform below, an
ESD pulse may consist of high frequency components up
to few GHz. Accurately capturing and characterizing such
a signal requires high bandwidth and a high sample rate.
The standard requires a minimum bandwidth of 2 GHz and
a sample rate of at least 8 Gsample/s. After capturing the
waveform accurately, current and time parameters need to
be measured and verified against specified tolerances.

ESD waveform including its relevant parameter in line with the
standard

- Ip1 130 160

10%

30 60 Time in ns

tr




Rohde & Schwarz solution

The R&S®RTO6 oscilloscope and the R&S®RTO6-K155
EMC/ESD test option expand the standard oscilloscope
firmware with a suite of measurement, analysis and visual-
ization tools for electromagnetic compliance/electrostatic
discharge (EMC/ESD) analysis and characterization. In
detail, the EMC/ESD analysis option provides predefined
measurement functions that comply with the parame-
ters defined in the standard. A pass/fail check criteria can
also be applied, and predefined levels selected. Deeper
analysis of the captured waveform is possible with the
customizable measurement functions. History and trend
functions let users capture many measurements and view
them at a glance. A report can also be generated to docu-
ment the verification of the tested ESD generator.

Predefined measurement parameters

All relevant parameters are predefined in the EMC/ESD

test category and can be selected as shown in the menu

below. In addition to parameters, the slope of the applied

waveform must be defined when executing the test. The

relevant parameters are:

» Rise time (tr): Time between 10% and 90%

» First peak (Ip1): Level of the first positive/negative peak

» Second peak (Ip2): Maximum/minimum level in a
specified time range

» 130: Level at 30 ns after the reference point

» 160: Level at 60 ns after the reference point

Result lines can be activated for all parameters to indicate
the measured value within a waveform.

Predefined measurement parameters
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Pass/fail criteria

Pass/fail criteria are essential for standard compliance. All

predefined parameters in line with the standard can be

selected and applied to the pass/fail check.
Measurement: Limit Check - = _ X

EMC measurement Lower limit

Upper limit

Valid range
Rise time 1ns 600 ps Within
First peak 17.25A 12.75 A Within
5 126 A 7.2 A Within
104 A 5.6 A Within
5.2A 2.8 A Within

After the test is executed,
the measurement results
will indicate if the mea-
Second peak sured value is within the

30 limits or not.
160

Current
Meas Group 1

Rise time 761.55 ps

First peak .2688

Customized measurement parameters

For deeper analysis, two additional, customizable param-

eters can be selected to characterize the waveform based

on user-defined levels and delay. The relevant parameters

are:

» Lvi@delay: Level at a specified delay after the reference
point

» Time to value: Duration from the beginning to specified
level

Customized measurement parameters
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Summary

R&S®RTO6 oscilloscope with the R&S®RTO6-K155 EMC/
ESD test option is ideal for verifying ESD pulse genera-
tor prior to testing your device for ESD immunity. Users
can rely on superior measurement hardware and trust
predefined measurement functions to check parame-
ters against the specified tolerance. Even deeper analy-
sis of the waveform is possible with flexible predefined

measurement functions. A report can be generated after
the test. The solution is a great tool for speeding up your

ESD immunity testing necessary for most electronic
products.

See also

www.rohde-schwarz.com/oscilloscopes
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Service at Rohde & Schwarz

You're in great hands
» Worldwide

» Local and personalized

» Customized and flexible
» Uncompromising quality
» Long-term dependability

Rohde & Schwarz

The Rohde & Schwarz technology group is among the trail-
blazers when it comes to paving the way for a safer and
connected world with its leading solutions in test&measure-
ment, technology systems and networks & cybersecurity.
Founded more than 90 years ago, the group is a reliable
partner for industry and government customers around

the globe. The independent company is headquartered in
Munich, Germany and has an extensive sales and service
network with locations in more than 70 countries.

www.rohde-schwarz.com

Sustainable product design

» Environmental compatibility and eco-footprint

» Energy efficiency and low emissions

» Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management
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Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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