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NOTICE 
 

JEDEC standards and publications contain material that has been prepared, reviewed, and 
approved through the JEDEC Board of Directors level and subsequently reviewed and approved 

by the JEDEC legal counsel. 
 

JEDEC standards and publications are designed to serve the public interest through eliminating 
misunderstandings between manufacturers and purchasers, facilitating interchangeability and 

improvement of products, and assisting the purchaser in selecting and obtaining with minimum 
delay the proper product for use by those other than JEDEC members, whether the standard is to 

be used either domestically or internationally. 
 

JEDEC standards and publications are adopted without regard to whether or not their adoption 
may involve patents or articles, materials, or processes. By such action JEDEC does not assume 
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting 

the JEDEC standards or publications. 
 

The information included in JEDEC standards and publications represents a sound approach to 
product specification and application, principally from the solid state device manufacturer 

viewpoint. Within the JEDEC organization there are procedures whereby a JEDEC standard or 
publication may be further processed and ultimately become an ANSI standard. 

 
No claims to be in conformance with this standard may be made unless all requirements stated in 

the standard are met. 
 

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or 
publication should be addressed to JEDEC at the address below, or refer to www.jedec.org under 

Standards and Documents for alternative contact information. 
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Foreword 

 
The machine model test, as a requirement for component ESD qualification, is being rapidly discontinued 
across the industry. This publication is intended to document why MM evaluation is not necessary for 
qualification. The following major conclusions can be made about MM in general:  

 
• MM is redundant to HBM at the device level since it produces the same failure mechanisms, and the 

two models generally track each other in robustness and in failure modes produced.  
 

• The MM test has more variability and, consequently, less repeatability than HBM due to the MM’s 
greater sensitivity to parasitic effects in the tester circuitry. 
   

• There are no significant engineering studies (with verified data) which could be used to establish a 
required passing level for MM. 

 
• The test method was incorrectly given the name “machine model”, though no firm, unique connection 

between the model and actual machine-induced device failures was ever established. In fact the model 
was developed as a “low-voltage HBM”. 

 
• CDM does a better job of screening for fast metal-to-metal contact events than MM. 

   
• The vast majority (> 99%) of electrical failures in manufacturing correlate to CDM or to EOS and not 

to MM. 
   

• MM testing has not shown any additional failures not explained by CDM, HBM or EOS. 
 

• MM testing consumes resources and creates time-to-market delays while providing no additional 
failure modes or protection strategies which have not been covered by HBM and CDM.  
 

• It is important to understand the scope of this memorandum. It summarizes what has been learned 
about the test method only. The information summarized here in no way diminishes the importance of 
proper grounding of any metal which may come in contact with ESD-sensitive devices or the 
importance of avoiding hard metal-to-metal discharges. 
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