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Foreword 

 
For more than 20 years, IC component level ESD target levels for both HBM (2 kV) and MM (200 V) 
have essentially stayed constant, with no focus on data to change these levels. Today's enhanced static 
control methods required by OEMs do not justify these higher HBM/MM levels as data will show in this 
document. ESD over-design to these levels in today’s latest silicon technologies is increasingly 
constraining silicon area as well as performance, and is leading to more frequent delays in the product 
innovation cycle. Based on improved static control technology, field failure rate, case study and ESD 
design data, collected from IC suppliers and contract manufacturers, we propose a more realistic and safe 
HBM ESD target level which ensures a minimum MM performance level. This new HBM level (1 kV 
HBM) is easily achievable with static control methods mandated by customers and with today’s modern 
ESD design methods. As discussed in JEP172, MM testing is redundant to HBM and produces the same 
failure mechanisms. As a result, target level discussions for MM have been removed from this document 
as they are not applicable in component level testing (see JESD47 [1]). In addition, Clause 6 from the first 
revision of this document has been moved to Annex B. This is to preserve the data for future reference. 
 
 

Introduction 

 
This document was written with the intent to provide information for quality organizations in both 
semiconductor companies and their customers to assess and make decisions on safe ESD level 
requirements. It will be shown through this document why realistic lowering of the ESD target level for 
HBM component level ESD is not only essential but is also urgent. The document is organized in 
different sections to give as many technical details as possible to support the purpose given in the abstract. 
Additionally, frequently asked questions (FAQ) in the annex are intended to avoid any misconceptions 
that commonly occur while interpreting the data and the conclusions herein. All component level ESD 
testing specified within this document adheres to the methods defined in the appropriate JEDEC and 
ESDA/ANSI specifications. 
 
In June 2009, the formulating committee unanimously approved the addition of the ESDA logo on the 
covers of this document.  
 
Since the first release of JEP155, additional work has been completed to show that MM qualification 
testing is not needed. This has been released as a separate JEDEC publication, JEP172 [2]. MM 
qualification testing is not a required component level qualification test per JEDEC (see JESD47 [1]), 
EOS/ESD Association, AEC and JEITA. HBM and CDM testing are sufficient component level 
qualification tests to assess IC ESD robustness. In response to JEP172, this update to JEP155 will remove 
references to MM qualification testing, with Clause 6 being moved to Annex B. It should be noted that 
this discussion is only for MM qualification testing, this does not imply that there are no risks in an ESD 
protected area (EPA) due to isolated conductors. The Industry Council recommends an appropriate ESD 
control program is put in place as per ANSI/ESD S20.20 or IEC 61340-5-1 in order to ensure low risk to 
isolated conductors. An assessment of MM performance can be determined by the HBM qualification test 
data as discussed in Annex B. 
 
It should be noted that several figures related to technology nodes are from the initial release of the 
publication. While the data is older, the trends and conclusions from that data still hold true today.  
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RECOMMENDED ESD TARGET LEVEL FOR HBM QUALIFICATION  
 
(From JEDEC Board Ballot JCB-18-14, formulated under the cognizance of the JC-14.3 Subcommittee 
on Silicon Devices Reliability Qualification and Monitoring.) 
 
 

1 Scope 

 
The intent of this report is to document and provide critical information to assess and make decisions on 
safe ESD level requirements. The scope of this document is to provide this information to quality 
organizations in both semiconductor companies and their IC customers.  
 
1.1 Special Notes on the System Level ESD:  
 
1. This work and the recommendations therein are intended for Component Level safe ESD 

requirements and will have little or no effect on system level ESD results.  
2. Systems and System boards should continue to be designed to meet appropriate ESD threats 

regardless of the components in the systems that are meeting the new recommendations from this 
work, and that all proper system reliability must be assessed through the IEC test method. 

 
1.2 Special Notes on the Machine Model:  
 
1. The machine model (MM) method as specified by some customers and suppliers is not a qualification 

methodology by JEDEC for use in place of or in addition to HBM and CDM test qualification. 
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