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ESD Association standards and publications are

Ca uti on designed to serve the public interest by (i) eliminating
. misunderstandings between manufactures and
N Otl ce purchasers, (ii) facilitating the interchangeability and

improvement of products and (iii) assisting the purchaser
in selecting and obtaining the proper products for his
particular needs. The existence of such standards and publications is not intended in any
respect to preclude any member or nonmember of the Association from manufacturing or
selling products not conforming to such standards and publications. Nor is it intended for
a standard or publication published by the Association to 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 ESD
Association without intending to infringe upon any intellectual property rights of third
parties with respect to articles, materials or processes described in such standards. The
Association does not assume any liability to any intellectual property owner, nor does it

assume any obligation whatever to other parties following the recommended standard or
publication.

A Technical Report is a collection of technical data or test results published as an
informational reference on a specific material, product, system or process. The opinions
expressed in this Technical Report are the opinions of the author(s) and may or may not
be endorsed by the ESD Association.
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Measurement and ESD Control Issues for Automated Equipment
Handling of ESD Sensitive Devices Below 100 Volts

Foreword

With the current drive in the electronics industry to make ever faster, smaller devices, the need has arisen
for Electrostatic Charge prevention and ESD protection to lower voltage levels than previously thought
necessary. This document provides guidance and considerations that an equipment manufacturer should use
when designing automated handling equipment for these low voltage sensitive devices.

This Technical Report was developed by the ESD Association’s Standards Working Group 10-“Automated
Handlers”. At the time this Technical Report was approved the Handlers Committee had the following

members:
Joe Bernier, Chair
Intersil
Tom Albano Donn Bellmore
Eastman Kodak Universal Instruments
Don Boehm Brent Howard
Dou Yee Enterprises Shuttleworth
John Kinnear Charles Perry
IBM Monroe Electronics
Donn Pritchard Arnold Steinman
Trek, Inc. ION
Craig Zander
Restronics
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Measurement and ESD Control Issues for Automated Equipment
Handling of ESD Sensitive Devices Below 100 Volts

Purpose and Scope

Static charge control has become essential to maximizing production yields and product throughput in the
manufacturing of semiconductors, disk drives, flat panel displays, and many other products. Increasingly,
these industries rely on automated equipment to maximize factory output and reduce costs. While most
electronic devices are not sensitive to ESD events that occur below 100 volts Human Body Model (HBM),
technology is trending toward more, rather than less ESD-sensitive devices. ESD damage in Automated
Handling Equipment (AHE) tends to be the result of Machine Model (MM) or Charged Device Model
(CDM) type discharges. Sensitivity ratings to these models are generally lower than for HBM models. In
the disk drive industry, for example, the increasing use of Giant Magnetoresistive (GMR) read/write heads
has caused concern for ESD events at 20 volts HBM or less. ESD mitigation procedures that may be
effective for more robust devices may not be effective at all for devices sensitive to 100 volts (HBM) or
less. This Technical Report will explore the considerations for handling extremely sensitive devices,
particularly with automated equipment.

ESD Hazards in Equipment

The primary method of static charge generation is triboelectric charging which occurs when materials are in
contact and in motion with respect to each other. It is hard to imagine how this might be prevented in
automated equipment, where both the equipment parts and the product are in motion. ESD occurs when
charged equipment parts contact the product, or when charged product contacts conductive equipment
parts. ESD events can also occur through air discharge to nearby conductive items. Inductive charging,
(field induced charges on items brought near other charged items) is also a hazard, particularly for items
like CMP-processed (chemical mechanical planarization) articles, semiconductor masks, reticles, and
sensitive optical devices. A successful static control program for equipment must prevent both of these
types of events from occurring. Additionally, once an object is charged it can induce charge on other
nearby conductive objects, causing ESD events when the conductive object touches another conductor at a
different potential or moves within the field. An example of this occurs when charge is generated on the
insulating material of the component package and the device leads contact ground.

Static Control in Equipment

An effective static control program in equipment is designed to prevent electrostatic charge (ESC) buildup
leading to ESD events that damage the product or interfere with the equipment operation. There is a
requirement to assess the need for such a program, preferably before product losses or equipment
malfunctions become an issue. In addition, as ESD sensitivities increase, there are indications that ESD
events remote to a device can create enough Electromagnetic Interference (EMI) to cause damage to the
device'. With successive generations, for example GMR heads having ESD sensitivities of 10 volts CDM
or less, this is a significant issue in equipment and static control program design. Note: at the time of
finalization of this report, no ESDA standards existed to address EMI issues.

Grounding

Grounding is a first line of defense in controlling ESD within the Automated Handling Equipment (AHE)®.
The important factor is the instantaneous rate of discharge at the point of contact to the material. By
slowing the rate of discharge, the current flow can be maintained at a controlled level. There is a trade-off
between limiting the peak discharge current and the peak voltage on the grounded surface.

In many cases an improper ground can potentially cause as many problems as an absent ground. The key
factor is impedance to ground at the point of contact. The impedance is dependent upon the properties of
the material at the contact point. For example, dissipative or conductive conversion coatings or finishes
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