
JEDEC 
STANDARD 
 
 
 
Test Methods to Characterize Voiding 
in Pre-SMT Ball Grid Array Packages 
 
 
 
 
JESD217.01 
(Minor revision of JESD217, September 2010) 
 
 
 
 
 
 
OCTOBER 2016 
 
 
 
JEDEC SOLID STATE TECHNOLOGY ASSOCIATION 
 

    



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. 
 

Published by 
©JEDEC Solid State Technology Association 2016 

3103 North 10th Street 
Suite 240 South 

Arlington, VA 22201-2107 
 

This document may be downloaded free of charge; however JEDEC retains the 
copyright on this material.  By downloading this file the individual agrees not to 

charge for or resell the resulting material. 
 

PRICE: Contact JEDEC 
 
 

Printed in the U.S.A.  
All rights reserved 

 
 
 
 



 
 
 
 
 
 
 
 
 

PLEASE! 
 

DON’T VIOLATE 
THE 

LAW! 
 

This document is copyrighted by JEDEC and may not be 
reproduced without permission. 

 
For information, contact: 

 
JEDEC Solid State Technology Association 

3103 North 10th Street 
Suite 240 South 

Arlington, VA 22201-2107 
 

or refer to www.jedec.org under Standards-Documents/Copyright Information. 
 
 
 
 
 
 

 
 
 



 

 

 



JEDEC Standard No. 217.01 
 
 
 

-i- 

Introduction 

 
As ball grid array component pitch continues to decrease, the need to characterize solder voiding 
has become more significant.  Solder void manifestation (type and/or sizes) has been used to 
determine process capability as a means of quality assurance during process transfer, and as 
indicators of process stability from in-line manufacturing monitors. This document describes 
how to characterize voids in solder spheres in ball grid array packages prior to surface-mount 
(SMT) reflow soldering.  
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TEST METHODS TO CHARACTERIZE VOIDING  
IN PRE-SMT BALL GRID ARRAY PACKAGES 

 
(From Board Ballot JCB-10-56, and JCB-16-18 formulated under the cognizance of the JC-14.1 
Subcommittee on Reliability Test Methods for Packaged Devices.) 
 
 

1  Scope 

 
This publication provides an overview of solder void types, outlines current metrologies and test 
methods used for pre-SMPT solder void characterization and potential limitations, and prescribes 
sampling strategy for data collection, and tolerance guidelines for corrective measures.  
 
Test methods can be applied to several types of ball grid array packages such as FCBGA, PBGA, 
CBGA, and CCGA with minimum 0.5 mm ball-to-ball pitch and constructed with leaded and 
lead-free solder alloys.    
 
Guidelines for pre-SMT voids may not be sufficiently robust where ball grid array packages balls 
are assembled onto unfilled micro-via structures on package substrate land. Hence, the un-filled 
microvia construction (Figure 1-1a) is considered out-of-scope for this document, while filled via 
(Figure 1-1b) is within scope.  
 

 
Figure 1-1 — Illustration of Un-filled Microvia (1-1a) out-of-scope vs. Filled Microvia 

(1-1b) in-scope of document 


