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Electrostatic Discharge Association (ESDA) standards and publications are designed to serve the
CAUTION public interest by eliminating misunderstandings between manufacturers and purchasers, facilitating
NOTICE the interchangeability and improvement of products and assisting the purchaser in selecting and

obtaining the proper product for his particular needs. The existence of such standards and
publications shall not in any respect preclude any member or non-member of the Association from
manufacturing or selling products not conforming to such standards and publications. Nor shall the
fact that a standard or publication is published by the Association 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 ESDA in accordance with the ANSI
Patent policy.

Interpretation of ESDA Standards: The interpretation of standards in-so-far as it may relate to a
specific product or manufacturer is a proper matter for the individual company concerned and cannot
be undertaken by any person acting for the ESDA. The ESDA Standards Chairman may make
comments limited to an explanation or clarification of the technical language or provisions in a
standard, but not related to its application to specific products and manufacterers. No other person is
authorized to comment on behalf of the ESDA on any ESDA Standard.

THE CONTENTS OF ESDA’S STANDARDS AND PUBLICATIONS ARE PROVIDED “AS-IS,” AND
DISCLAIMER OF ESDA MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, OF ANY
WARRANTIES KIND WITH RESPECT TO SUCH CONTENTS. ESDA DISCLAIMS ALL REPRESENTATIONS
AND WARRANTIES, INCLUDING WITHOUT LIMITATION, WARRANTIES OF
MERCHANTABILITY, FITNESS FOR PARTICULAR PURPOSE OR USE, TITLE AND NON-
INFRINGEMENT.

ESDA STANDARDS AND PUBLICATIONS ARE CONSIDERED TECHNICALLY SOUND AT THE
DISCLAIMER OF  TIME THEY ARE APPROVED FOR PUBLICATION. THEY ARE NOT A SUBSTITUTE FOR A
GUARANTY PRODUCT SELLER’S OR USER’S OWN JUDGEMENT WITH RESPECT TO ANY PARTICULAR

PRODUCT DISCUSSED, AND ESDA DOES NOT UNDERTAKE TO GUARANTY THE
PERFORMANCE OF ANY INDIVIDUAL MANUFACTURERS’ PRODUCTS BY VIRTUE OF SUCH
STANDARDS OR PUBLICATIONS. THUS, ESDA EXPRESSLY DISLAIMS ANY RESPONSIBILITY
FOR DAMAGES ARISING FROM THE USE, APPLICATION, OR RELIANCE BY OTHERS ON THE
INFORMATION CONTAINED IN THESE STANDARDS OR PUBLICATIONS.

NEITHER ESDA, NOR ITS MEMBERS, OFFICERS, EMPLOYEES OR OTHER
LIMITATION ON REPRESENTATIVES WILL BE LIABLE FOR DAMAGES ARISING OUT OF OR IN CONNECTION

: WITH THE USE OR MISUSE OF ESDA STANDARDS OR PUBLICATIONS, EVEN IF ADVISED OF
ESDA’s LIABILITY  tHE poSSIBILITY THEROF. THIS IS A COMPREHENSIVE LIMITATION OF LIABILITY THAT
APPLIES TO ALL DAMAGES OF ANY KIND, INCLUDING WITHOUT LIMITATION, LOSS OF
DATA, INCOME OR PROFIT, LOSS OF OR DAMAGE TO PROPERTY AND CLAIMS OF THIRD
PARTIES.
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(This foreword is not part of ESD Association Standard ANSI/ESD S5.3.1-2009)

FOREWORD

The earliest electrostatic discharge (ESD) test models and standards simulate a charged object
approaching a component and discharging through the component. However, with the increasing
use of automated component handling systems another potentially destructive discharge
mechanism, the charged device model (CDM) becomes increasingly important. In the CDM a
component itself becomes charged (e.g., by sliding on a surface (tribocharging) or by electric field
induction) and is rapidly discharged (by an ESD event) as it closely approaches a conductive
object.

Accurately quantifying the CDM discharge event is very difficult, if not impossible, due to the
limitations of the measuring equipment and its influence on the discharge event. The CDM
discharge is generally completed in a few nanoseconds, and peak currents of tens of amperes
have been observed. The peak current into the component will vary considerably depending on a
large number of factors, including package type and parasitics. The typical failure mechanism
observed in MOS components for the CDM model is dielectric damage, although other damage
has been noted.

The CDM sensitivity of a given component is package dependent. An integrated circuit (IC) chip
in a small outline package (SOP) configuration may be more susceptible to CDM damage when
compared to a dual-in-line (DIL) package configuration. ICs in thin, small outline packages
(TSOP), or pin grid array (PGA) packages typically have the lowest CDM withstand voltage.

Based on results obtained with early CDM testers (not necessarily meeting the waveform
requirements of this standard), components with CDM sensitivities of 500 volts or less proved
difficult to handle without damage. Components with CDM sensitivities of 1,000 volts or more did
not experience major field problems when proper handling techniques were followed. Recent
data indicate with proper ESD controls, safe handling of devices with CDM sensitivities of 250V is
achieved.

Waveform parameters for the 30 pF verification module may be subject to change in future
revisions of this document.
This CDM document does not apply to the socketed discharge model testers.

This document was originally desiqnated ANSI/ESD STM5.3.1-1999 and approved on
September 26, 1999. This standard ' is a revision of ANSI/ESD STM5.3.1-1999 and was
approved on July 31, 2009. This standard was prepared by the 5.3.1 (CDM) Device Testing
Subcommittee.

' ESD Association Standard (S): A precise statement of a set of requirements to be satisfied by a material,
product, system or process that also specifies the procedures for determining whether each of the
requirements is satisfied.
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