Association Connecting Electronics Industries

Cipc

IPC-1601

2010

Printed Board Handling
and Storage Guidelines

August 2670

A standard developed b,/ IPC


https://www.stdhive.com/standards/ipc-16012010-pdf/

The Principles of In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of
Standardization  Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should: Standards Should Not:
 Show relationship to Design for Manufacturability * Inhibit innovation
(DFM) and Design for the Environment (DFE) o Increase time-to-market
* Minimize time to market « Keep people out
* Contain simple (simplified) language « Increase cycle time
* Just include spec information « Tell you how to make something
* Focus on end product performance « Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

Notice IPC Standards and Publications are designed to serve the public interest through eliminating misun-

derstandings between manufacturers and purchasers, facilitating interchangeability and in.arov=ment
of products, and assisting the purchaser in selecting and obtaining with minimum delay e proper
product for his particular need. Existence of such Standards and Publications sha.' n0.n auy respect
preclude any member or nonmember of IPC from manufacturing or selling products not conforming
to such Standards and Publication, nor shall the existence of such Standards ai d Publications pre-
clude their voluntary use by those other than IPC members, whether the stai.?a11 is to be used either
domestically or internationally.

Recommended Standards and Publications are adopted by IPC vit'iou" regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such ation, IPC does not assume
any liability to any patent owner, nor do they assume any.obl gation whatever to parties adopting the
Recommended Standard or Publication. Users are also who:" “.csponsible for protecting themselves
against all claims of liabilities for patent infringement.

IPC Position It is the position of IPC’s Technical Activities Excouti e Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of = rela. onship entered into by customer and supplier.
Specification When an IPC publication is updated and a nev. rev sion is published, it is the opinion of the TAEC
Revision Change 1, the use of the new revision as part of an existing relationship is not automatic unless required by
the contract. The TAEC recommends th> use of the latest revision. Adopted October 6, 1998

Your purchase of this document coutributes to the ongoing development of new and updated industry
Why is there a standards and publications. St:ndurds allow manufacturers, customers, and suppliers to understand
charge for this one another better. Standarc.: aliosw manufacturers greater efficiencies when they can set up their
document? processes to meet industry statidards, allowing them to offer their customers lower costs.

IPC spends hundrec:s ¢/ thousands of dollars annually to support IPC’s volunteers in the standards
and publications dev xlepyment process. There are many rounds of drafts sent out for review and the
committees snenc hundreds of hours in review and development. IPC’s staff attends and participates
in commiti” e ac ivities, typesets and circulates document drafts, and follows all necessary procedures
to qualify for \INSI approval.

IPC": membership dues have been kept low to allow as many companies as possible to participate.
Tirerure, the standards and publications revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and pub-
lications, why not take advantage of this and the many other benefits of IPC membership as well? For
mnore information on membership in IPC, please visit www.ipc.org or call 847/597-2872.

Thank you for your continued support.

©Copyright 2010. IPC, Bannockburn, lllinois. 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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PRINTED BOARD HANDLING AND STORAGE GUIDELINES

1 INTRODUCTION

1.1 Background Historically, the printed board industry has relied on military specifications and guidelines to define packaging
methods to preserve the quality and reliability of printed boards during shipment and storage. However, many of these documents at«
obsolete, incomplete, do not address lead-free assembly processes, or do not cover newer laminates or final finishes. Additic1al’ y,
the proliferation of alternative final finishes has produced concerns and requirements for printed board packaging and har 11 = t«
preserve the finish and assure good solderability.

1.2Scope This document provides suggestions for proper handling, packaging materials and methods, envircame tal conditions,
and storage for printed boards. These guidelines are intended to protect printed boards from contamination, physi>al damage,
solderability degradation, electrostatic discharge (ESD) (when necessary), and moisture uptake. Moisture absort ~d i1, printed board
laminates expands at soldering temperatures, and in some cases, the resulting vapor pressure can cc se . >te'nal delamination
or excessive strain on plated-hole walls and other structures. This is especially challenging with the highc+ temperatures used for
lead-free soldering.

This document covers all phases from the manufacture of the bare printed board, through deliv >y, rec 2iving, stocking, assembly,
and soldering. As a guideline, this information is to be used with, and is secondary to, ."e es.ablished requirements in such
documents as the IPC-4550 series for alternate final finishes.

1.3 Application The target audience includes those involved in all phases of printec board design, manufacture, assembly,
shipping, storage, and possible warranty activities. Information herein has bec» s 1inplied by all of these functions, as well as the
material and equipment suppliers.

1.4 Terms and Definitions The definition of all terms used herc¢'n siall oo as specified in IPC-T-50 and as defined in 1.4.1
through 1.4.6.

1.4.1 Humidity Indicator Card (HIC) A card on which a moisture sen: itive chemical is applied such that it will make a significant,
perceptible change in color (hue), typically from blue (dry) to pink (wet) when the indicated relative humidity is exceeded. The
HIC is packed inside the moisture-barrier bag (MBB), alon ¥ with a desiccant, to aid in determining the level of moisture to which
the moisture-sensitive devices or printed boards have be =i bjected.

1.4.2 Moisture Barrier Bag (MBB) A bag desigi ed .o restrict the transmission of water vapor and used to pack moisture sensitive
devices. An MBB is made of material with a lc:v VY7 R (see 4.2.1).

1.4.3 Subcomposite In sequential lami=atic 1, a structure composed of more than two layers that have been laminated together,
and which will subsequently be lamin-«c. witi other layers into a complete printed board.

1.4.4 Water Vapor Transmission ‘Rate (.vVTR) A measure of the permeability of plastic film or metallized plastic film material
to moisture, an important ratirg “or 1.2oisture barrier bags (MBBSs).

1.4.5 Sulfur Free Chemicals *har are unlikely to express corrosive sulfur compounds like H,S or S0,.

1.4.6 Dry Packaning Pa kaging that consists of desiccant material and a Humidity Indicator Card (HIC) sealed with the printed
boards inside a M¢ stute Barrier Bag (MBB) (See 4.3.1).

2 APPLICABL.' DOCUMENTS

2.1 IFC?

IP%-."DB\-001 Handbook and Guide to Supplement J-STD-001

1YC- 50 Terms and Definitions for Interconnecting and Packaging Electronic Circuits
:ZC-A-311 Process Controls for Phototool Generation and Use

IPC-TR-585 Time, Temperature and Humidity Stress of Final Board Finish Solderability
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