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Question: Does CDM have a defined Class Zero?

Answer: The CDM ANSI/ESDA standard [1 STM-5.3.1 Charged Device Model (CDM)-
-Component Level does not have a defined class Zero (0), but the lowest class (C1 <125
volts) in the document, is being used (established or not) by the ESD community to
represent class Zero. The C represents the fact that it is a CDM classification. The HBM
ANSI/ESDA STM standard has a class Zero (0) which is specified as < 250 volts, but

must not be equal to 250 volts, so be aware of the simple mathematical difference.

Question: What is the ESD Threshold Voltage for future electronic chips in terms of
CDM?

Answer: As you are aware, the consumers’ insatiable desire to have things work faster
and take up less space in turn forces manufacturers to require their design engineer to
continuously improve their designs. So the smaller ESD protection feature sizes of the
components, the circuits and the chips result in reduced ESD threshold susceptibility.
The ESDA ESD Technology roadmap (www.esda.org) shows the device esd sensitivity
trends from 1980 to 2010 for all three ESD models of HBM, MM and CDM. The table
below taken from the roadmap shows what the roadmap predicts for CDM- by the year

2010. The worst case threshold will be down to 10Volts and possibly lower.

CDM ESD roadmap Year 2000 Year 2005 Year 2010

Max V —the best 1000 V 800 V 600 V

Min-V - the worst 400 V 200 vV 10V
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Question: For the case of CDM, if the industry expert says the future CDM threshold
would be X voltage, then would it mean that when measured with a field voltage meter at
1 inch distance, the reading shown should be not more than the X value in order to
prevent damage due to CDM?

Answer: Long question, but good question. This assumption is incorrect because firstly,
the simple physics says that the voltage measured by the Field Voltage Meter (FVM) is
not only proportional to the charge associated with the field that it is measuring, but is
also indirectly proportional to the capacitance, which changes with distance. The 1 inch
is for all intent and purposes an arbitrarily accepted number used in industry to gauge the
approximate strength of a field, but not to be used for ESD device threshold
measurements nor calculations which is an almost “exact” science. If you were to move
the FVM further or closer (to the device in the field ) than 1 inch, the measured voltage

would change.

Secondly, the design strategy used by CDM ESD designers to protect their circuits from
very fast transients (a combined << 200 pico-second rise time and <<10 nano-second
pulse width) due to charge build up on the device bears little relationship mathematically
to the actual field in which the device is placed. No correlation exists as yet. An
empirical equation needs to be developed, and data collected or vice versa. The design
focus is mostly on the transient behaviour of the protection structure. It is not only at
what voltage will the ESD structure turn on, but also how fast must the transient be
before the structure turns on. A simple look at the I-V curves (shown below) from a
device stressed on a TLP Simulator/Tester shows that at different rise times ( 20.0 nsec ,

2.0 nsec and 0.20 nsec), the turn on voltages are quite different.
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Rise time dependent triggering behavior- Bart et al.

Question: CDM Failure is the future failure?

Answer: You are so correct that the World Council on ESD, a consortium of 18-20 of
the top IC manufacturing companies in the world and 11 associate members, has made
their general goal/mission to review the ESD robustness HBM, MM and CDM
requirements of modern IC products for allowing safe handling and mounting in an ESD

protected area.
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Question:  What type of industry would be much affected by CDM Failure in the
future?

Answer: The storage industry (hard disk drive etc) has been impacted by this much
lower level CDM ESD failure threshold for many years now, so their learning curve may
be ahead of the electronics and flat panel industries, which include the medical products,
the telecommunications products, the consumer electronics/products and the computer

products etc etc.
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