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Notice  IPC and 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 his particular need. Existence of such Standards and 
Publications shall not in any respect preclude any member or nonmember of 
IPC or JEDEC from manufacturing or selling products not conforming to 
such Standards and Publications, nor shall the existence of such Standards 
and Publications preclude their voluntary use by those other than IPC or 
JEDEC members, whether the standard is to be used either domestically or 
internationally.  

Recommended Standards and Publications are adopted by IPC or JEDEC 
without regard to whether their adoption may involve patents on articles, 
materials, or processes. By such action, IPC or JEDEC do not assume any 
liability to any patent owner, nor do they assume any obligation whatever to 
parties adopting the Recommended Standard or Publication. Users are also 
wholly responsible for protecting themselves against all claims of liabilities 
for patent infringement. The material in this joint standard was developed 
by the IPC Plastic Chip Carrier Cracking Task Group (B-10a) and the 
JEDEC JC-14.1 Committee on Reliability Test Methods for Packaged 
Devices  

 
 

Please use the Standard Improvement Form shown at the end of this 
document.  

©Copyright 2014. JEDEC Solid State Technology Association, Arlington, Virginia, and IPC, Bannockburn, Illinois, USA. All rights 
reserved under both international and Pan-American copyright conventions. Any copying, scanning or other reproduction of these 
materials without the prior written consent of the copyright holder is strictly prohibited and constitutes infringement under the 
Copyright Law of the United States.  
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Tel 703 907.0026  Tel 847 615.7100  
Fax 703.907.7501 Fax 847.615.7105 
. 

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

Supersedes:  

IPC/JEDEC J-STD-020D.1 March 2008  

IPC/JEDEC J-STD-020D August 2007  

IPC/JEDEC J-STD-020C July 2004  

IPC/JEDEC J-STD-020B July 2002  

IPC/JEDEC J-STD-020A April 1999  

J-STD-020 -October 1996  

JEDEC JESD22-A112  

IPC-SM-786A -January 1995  

IPC-SM-786 -December 1990  

IPC/JEDEC J-STD-020E  

 
 

Moisture/Reflow 

Sensitivity Classification 

for Nonhermetic Surface 

Mount Devices  
 
 
 
 
 
 
A joint standard developed by the IPC Plastic Chip Carrier Cracking 
Task Group (B-10a) and the JEDEC JC-14.1 Committee on 
Reliability Test Methods for Packaged Devices  
 
 
 
 
 
 
 
 
 
 
 
Users of this standard are encouraged to participate in the 
development of future revisions.  
 
Contact:  

 
JEDEC 
Solid State Technology Association
3103 North 10th Street, Suite 240S 
Arlington, VA 22201- 2107 
Tel 703 907.0026 
Fax 703 907.7501 

IPC  
3000 Lakeside Drive, Suite 309S 
Bannockburn, Illinois  60015-1249 
Tel 847 615.7100 
Fax 847 615.7105  

 
 

  

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014


This Page Intentionally Left Blank

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014


Acknowledgment
Members of the IPC Association Connecting Electronics Industries® IPC Plastic Chip Carrier Cracking Task Group (B-10a)
and the JEDEC Solid State Technology Association JEDEC JC-14.1 Committee on Reliability Test Methods for Packaged
Devices have worked together to develop this document. We would like to thank them for their dedication to this effort.

Any document involving a complex technology draws material from a vast number of sources across many continents. While
the principal members of the Joint Moisture Classification Working Group are shown below, it is not possible to include all
of those who assisted in the evolution of this standard. To each of them, the members of the IPC and JEDEC extend their
gratitude.

IPC Plastic Chip Carrier
Cracking Task Group

Chair
Steven R. Martell
Sonoscan, Inc.

JEDEC JC 14.1
Committee

Chair
Ife Hsu
Intel Corporation

Vice Chair
Gautam Verma
Altera Corporation

Joint Moisture Classification Working Group Members

Doug Derry, AccuAssembly
David Gaydos, ACI Technologies,

Inc.
Russell Nowland, Alcatel-Lucent
Bradley Smith, Allegro MicroSystems

Inc.
Maurice Brodeur, Analog Devices

Inc.
Bill Strachan, ASTA - Portsmouth

University
Lyle Burhenn, BAE Systems

Platform Solutions
Thomas Cleere, BAE Systems

Platform Solutions
Joseph Kane, BAE Systems Platform

Solutions
Mary Bellon, Boeing Research &

Development
Tim Chaudhry, Broadcom

Corporation
Glenn Koscal, Carsem
Francois Monette, Cogiscan Inc.
Stuart Longgood, Delphi Electronics

and Safety
Michael Pepples, Delphi Electronics

and Safety
Mark Northrup, Dynamic Research

and Testing Laboratories, LLC
Paul Austen, Electronic Controls

Design Inc.
Nicholas Lycoudes, Freescale

Semiconductor
Deepak Pai, General Dynamics Info.

Sys., Inc.

Enrico Galbiati, GEST Labs S.r.l. a
Socio Unico

Gergely Csohany, Harman/Becker
Automotive Systems Kft.

Keith Newman, Hewlett-Packard
Company

Kristen Troxel, Hewlett-Packard
Company

Jennie Hwang, H-Technologies
Group

Curtis Grosskopf, IBM Corporation
Mario Interrante, IBM Corporation
Paul Krystek, IBM Corporation
Charles Reynolds, IBM Corporation
Ife Hsu, Intel Corporation
James Maguire, Intel Corporation
Stephen Tisdale, Intel Corporation
Mark Kwoka, Intersil Corporation
Quyen Chu, Jabil Circuit, Inc.
Marty Rodriguez, Jabil Circuit, Inc.

(HQ)
Girish Wable, Jabil Circuit, Inc. (HQ)
Julie Carlson, JEDEC
Ken McGhee, JEDEC
Akikazu Shibata, JPCA-Japan

Electronics Packaging and Circuits
Association

Leland Woodall, Keihin Carolina
System Technology

James Mark Bird, MBird and
Associates

Kurk Kan, Murata Power Solutions,
Inc.

Dongkai Shangguan, National Center
for Advanced Packaging, China

Mumtaz Bora, Peregrine
Semiconductor

Arnold Offner, Phoenix Contact
Timothy Pitsch, Plexus Corporation
Elvira Preecha, Qualcomm

Technologies Inc.
Richard Iodice, Raytheon Company
James Robbins, Raytheon Company
Jeff Shubrooks, Raytheon Company
Christian Klein, Robert Bosch GmbH
Srinivas Chada, Schlumberger Well

Services
Michelle Ogihara, Seika Machinery

Inc.
Steven Martell, Sonoscan Inc.
Francis Classe, Spansion
Brent Beamer, Static Control

Components, Inc.
Raymond Cirimele, STI Electronics,

Inc.
Amol Kirtikar, Sud-Chemie Inc.

Performance Packaging
Robert DiMaggio, Sud-Chemie

Performance Package
Michelle Martin, Sud-Chemie

Performance Package
Steven Kummerl, Texas Instruments

Inc.
John Radman, Trace Laboratories -

Denver
Michael Moore, U.S. Army Aviation

& Missile Command
Joseph Thomas, ZN Technologies
Kevin Weston

In Memorium

The Joint Committee would like to especially acknowledge Jack T. McCullen and Richard L. Shook for their outstanding
contributions and leadership in the development of J-STD-020.

January 2015 IPC/JEDEC J-STD-020E

iii

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014


This Page Intentionally Left Blank

IPC/JEDEC J-STD-020E January 2015

iv

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014


Table of Contents

1 PURPOSE.................................................................... 1

1.1 Scope .................................................................... 1

1.2 Background .......................................................... 1

1.3 Terms and Definitions.......................................... 1

1.3.1 Accelerated Equivalent Soak............................... 1

1.3.2 *Acoustic Microscope ........................................... 2

1.3.3 *Area Array Package............................................. 2

1.3.4 *Classification Temperature (Tc)........................... 2

1.3.5 Crack .................................................................... 2

1.3.6 *Damage Response................................................ 2

1.3.7 Dead-Bug (Orientation) ....................................... 2

1.3.8 Delamination ........................................................ 2

1.3.9 Downbond Area ................................................... 2

1.3.10 Floor Life ............................................................. 2

1.3.11 Full Body Hot Air Rework.................................. 2

1.3.12 Live-Bug (Orientation) ........................................ 2

1.3.13 Manufacturer’s Exposure Time (MET)............... 2

1.3.14 Moisture/Reflow Sensitivity Classification ......... 2

1.3.15 Moisture Sensitivity Level (MSL) ...................... 2

1.3.16 *Package Thickness ............................................... 2

1.3.17 *Peak Package Body Temperature (Tp) ................ 2

1.3.18 Reclassification .................................................... 2

1.3.18 *Soak...................................................................... 2

1.3.19 Wire-Bond Surface .............................................. 2

2 APPLICABLE DOCUMENTS ..................................... 3

2.1 JEDEC ................................................................ 3

2.2 IPC ...................................................................... 3

2.3 Joint Industry Standards ..................................... 3

3 APPARATUS .............................................................. 3

3.1 Temperature Humidity Chambers ....................... 3

3.2 Solder Reflow Equipment .................................. 3

3.2.1 Full Convection (Preferred)................................. 3

3.2.2 Infrared................................................................. 3

3.3 Ovens.................................................................... 4

3.4 Microscopes ........................................................ 4

3.4.1 Optical Microscope.............................................. 4

3.4.2 Acoustic Microscope ........................................... 4

3.5 Cross-Sectioning .................................................. 4

3.6 Electrical Test....................................................... 4

3.7 Weighing Apparatus (Optional)........................... 4

3.8 Beaded Thermocouple Temperature
Measurement ........................................................ 4

4 CLASSIFICATION/RECLASSIFICATION.................... 4

4.1 Classification Temperatures (Tc) ......................... 4

4.2 Compatibility with Pb-Free Assembly
Rework ................................................................. 5

4.3 Reclassification .................................................... 5

5 PROCEDURE .............................................................. 6

5.1 Sample Requirements ......................................... 6

5.1.1 Reclassification (Qualified Package without
Additional Reliability Testing) ............................ 6

5.1.2 Classification/Reclassification and Rework ........ 6

5.2 Initial Electrical Test............................................ 6

5.3 Initial Inspection .................................................. 6

5.4 Bake...................................................................... 6

5.5 Moisture Soak ...................................................... 6

5.6 Reflow .................................................................. 7

5.7 Final External Visual ........................................... 9

5.8 Final Electrical Test ............................................. 9

5.9 Final Acoustic Microscopy.................................. 9

6 CRITERIA ................................................................... 9

6.1 Failure Criteria after Reflow Simulation ............ 9

6.2 Criteria Requiring Further Evaluation ................ 9

6.2.1 Delamination ........................................................ 9

6.2.3 Moisture Induced Body Warpage during
Board Assembly of Substrate Based
Packages (e.g. BGA, LGA, etc.)....................... 10

6.2.4 Bare Die with Polymer Layers.......................... 10

6.2.5 Non-IC Packages ............................................... 10

6.3 Failure Verification............................................. 10

7 MOISTURE/REFLOW SENSITIVITY
CLASSIFICATION ..................................................... 10

8 OPTIONAL WEIGHT GAIN/LOSS ANALYSIS ........ 11
8.1 Weight Gain ....................................................... 11

8.2 Absorption Curve ............................................. 11

8.2.1 Read Points ........................................................ 11

8.2.2 Dry Weight ......................................................... 11

8.2.3 Moisture Soak .................................................... 11

8.2.4 Readouts ............................................................. 11

8.3 Desorption Curve............................................... 12

8.3.1 Read Points ........................................................ 12

8.3.2 Baking ................................................................ 12

8.3.3 Readouts............................................................. 12

9 ADDITIONS AND EXCEPTIONS .............................. 12

January 2015 IPC/JEDEC J-STD-020E

v

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014


ANNEX A ..................................................................... 13

ANNEX B ..................................................................... 14

Figures

Figure 5-1 Classification Profile (Not to scale) ...................... 8

Tables

Table 4-1 SnPb Eutectic Process – Classification
Temperatures (Tc) ................................................ 4

Table 4-2 Pb-Free Process – Classification
Temperatures (Tc) ................................................ 5

Table 5-1 Moisture Sensitivity Levels................................... 7

Table 5-2 Classification Profiles ........................................... 8

Table B-1 Major Changes from Revision D to
Revision E .......................................................... 14

IPC/JEDEC J-STD-020E January 2015

vi

Full document details: JEDEC J-STD-020E 2014

http://www.avadocuments.com/doc/jedec-j-std-020e-2014
http://www.avadocuments.com/doc/jedec-j-std-020e-2014

