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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.

Published by
©JEDEC Solid State Technology Association 2022
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
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IPC/JEDEC J-STD-020F

MOISTURE/REFLOW SENSITIVITY CLASSIFICATION FOR NON-
HERMETIC SURFACE MOUNT DEVICES (SMDS)
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LONG-TERM STORAGE GUIDELINES FOR ELECTRONIC SOLID-
STATE WAFERS, DICE, AND DEVICES

(From JEDEC Board Ballot JCB-22-52, formulated under the cognizance of the JC-14.1 Committee on Reliability
Test Methods for Packaged Devices.)

1 Purpose

The purpose of this standard is to identify the classification level of non-hermetic SMDs designed for surface
mount assembly that are sensitive to moisture-induced stress so that they can be properly packaged, stored,
and handled to avoid damage during assembly solder reflow attachment and/or repair operations.

This standard may be used to determine what classification level should be used for non-hermetic SMD
qualification. Passing the criteria in this test method is not sufficient by itself to provide assurance of long-
term reliability. The Moisture Sensitivity Levels (MSLs) rating generated for an SMD by this document is
utilized to determine the soak conditions for preconditioning as per JESD22-A113 and how the SMD can be
properly packaged, stored, and handled to avoid damage during assembly solder reflow attachment and/or
repair operations as per J-STD-033.

For IC devices that may be process sensitive, please refer to J-STD-075 to determine if a PSL (Process
Sensitivity Level) classification is required.

2 Scope

This classification procedure applies to all non-hermetic SMDs, which, because of absorbed moisture, could
be sensitive to damage during solder reflow. The term SMD as used in this document means plastic
encapsulated devices and other devices made with moisture-permeable materials designed for surface mount
assemblies. The MSL classification levels are intended to be used by SMD producers to inform users (board
assembly operations) of the level of moisture sensitivity of their SMDs; and by board assembly operations
to ensure that proper handling precautions are applied to moisture/reflow sensitive devices. If no major
changes have been made to a previously qualified SMD, this method may be used for reclassification
according to 4.3.

This standard cannot address all possible device, board assembly and product design combinations. However,
the standard does provide a test method and criteria for commonly used technologies. Where uncommon or
specialized devices or technologies are necessary, the development of the MSL rating should include
customer and device supplier involvement and the criteria should include an agreed definition of product
acceptance.

SMDs classified to a given moisture sensitivity level by using procedures or criteria defined within any
previous version of J-STD-020 do not need to be reclassified to the current revision unless a change in
classification level or a higher peak classification temperature is desired.

If the procedures in this document are used on packaged devices that are not included in this specification’s
scope, the failure criteria for such packages must be agreed upon by the device supplier and their end user.

Documents

Document Sharing Hub

Full document details: IPC J-STD-020F 2022


http://www.avadocuments.com/doc/ipc-j-std-020f-2022
http://www.avadocuments.com/doc/ipc-j-std-020f-2022

IPC/JEDEC J-STD-020F
Page 2

2 Scope (cont’d)

Past evaluations have shown that SMDs that have been classified to a MSL for SnPb eutectic temperatures
per this document may be attached using the same MSL for a Vapor Phase reflow process for SnPb eutectic
temperatures only. Currently there is no intent to perform similar evaluations for Pb-free temperatures.

3 Background

The vapor pressure of moisture inside a non-hermetic package increases greatly when the package is exposed
to the high temperature of solder reflow. Under certain conditions, this pressure can cause internal
delamination of the packaging materials from the die and/or leadframe/laminate, internal cracks that may or
may not extend to the outside of the package, bond damage, wire necking, bond lifting, die lifting, thin film
cracking, or cratering beneath the bonds. In the most severe case, the stress can result in external package
cracks. This is commonly referred to as the “popcorn” phenomenon because the internal stress causes the
package to bulge and then delaminate/crack with an audible “pop.” SMDs are more susceptible to this
problem than through-hole parts because they are exposed to higher temperatures during reflow soldering.
The reason for this is that the soldering operation must occur on the same side of the board as the SMD. For
through-hole devices, the soldering operation occurs under the board that shields the devices from the hot
solder.

4 Terms and Definitions

Other than the following, the definitions of terms used in this standard are in accordance with IPC-T-50.
Terms marked with an asterisk ) are direct excerpts of IPC-T-50 and are reprinted here for convenience.

Accelerated Equivalent Soak A soak at a higher temperature for a shorter time (compared to the standard
soak), to provide roughly the same amount of moisture absorption. See also “Soak.”

*Acoustic Microscope Equipment that creates an image using ultrasound to view a specimen’s surface or
subsurface features, including defects and damage. See J-STD-035 for more information.

*Area Array Package A package that has terminations arranged in a grid on the bottom of the package and
contained within the package outline.

*Classification Temperature (Tc) The maximum body temperature at which the device supplier guarantees
the device MSL as noted on the caution and/or bar code label (per J-STD-033).

Crack A separation within a bulk material. See also “Delamination.”

*Damage Response All irreversible changes caused by exposure to a reflow soldering profile.
Dead-Bug (Orientation) The orientation of the package with the terminals facing up.

Delamination An interfacial separation between two materials intended to be bonded. See also “Crack”.

Downbond Area An area for a wire bond on the die paddle, whose dimensions equal those of a single bond
pad on the die.
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4 Terms and Definitions (cont’d)

Floor Life The allowable time period after removal from a moisture barrier bag, dry storage, or dry bake
and before the solder reflow process.

NOTE For the purposes of this standard, “Unlimited” floor life only refers to moisture/reflow related failures and does
not take into consideration other failure mechanisms or shelf life issues due to long term storage. See JEP160.

Full Body Hot Air Rework The process of heating a package by directing heated gas at the package body
in order to melt only that package's solder connections.

Live-Bug (Orientation) The orientation of the package when resting on its terminals.

Manufacturer’s Exposure Time (MET) The maximum cumulative time after bake that devices may be
exposed to ambient conditions prior to shipment to the end user.

Moisture/Reflow Sensitivity Classification The characterization of a device’s susceptibility to damage due
to absorbed moisture when subjected to reflow soldering.

Moisture Sensitivity Level (MSL) A rating indicating a device’s susceptibility to damage due to absorbed
moisture when subjected to reflow soldering.

*Package Thickness The device thickness excluding external terminals (balls, bumps, lands, leads) and/or
non-integral heat sinks.

Pb-free; lead-free Having a maximum lead (Pb) concentration value of 0.1% by weight in PCB surface
finishes, device terminal finishes, bump or ball materials, and attachment solders.

NOTE1 Pb-free SAC alloys: tin/silver/copper solders that have a liquidus (upper melting point) in the range of 217°C
to 220°C.

NOTE 2 LTS (Low Temperature Solder) alloys: near eutectic-bismuth alloys that have a liquidus (upper melting
point) in the range of 150°C to 170°C.

*Peak Package Body Temperature (Tp) The highest temperature that an individual package body reaches
during MSL classification.

Reclassification The process of assigning a new moisture sensitivity level to a previously classified device.

*Soak The exposure of a device for a specified time at a specified temperature and humidity. See also
“Accelerated Equivalent Soak.”

Wire-Bond Surface The area where wire bonds are typically placed.
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