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The Principles of
Standardization

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

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for the Environment (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment 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 from manufacturing or selling products
not conforming to such Standards and Publication, nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than IPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, IPC does 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 them-
selves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC
that the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there
a charge for
this document?

Your purchase of this document contributes to the ongoing development of new and updated industry
standards and publications. Standards allow manufacturers, customers, and suppliers to understand
one another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards
and publications development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and par-
ticipates in committee activities, typesets and circulates document drafts, and follows all necessary
procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate.
Therefore, 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
publications, why not take advantage of this and the many other benefits of IPC membership as
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2872.

Thank you for your continued support.
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Guideline for Selection and Application of Underfill
Material for Flip Chip and other Micropackages

1 SCOPE

This document provides users of underfill material with
guidance in selecting and evaluating underfill material.
Underfill material is used to increase reliability of elec-
tronic devices by two methods: alleviate CTE mismatch
(between the electronic package and the assembly sub-
strate) and/or increase mechanical strength. Materials used
in underfill applications should not adversely affect device
reliability (e.g., ionic impurities, alpha emitters) nor
degrade electrical performance. When correctly selected
and applied, underfill material should increase the life of
the assembled solder joints.

Types of underfill materials currently available in the mar-
ket include:

• Capillary Flow Underfill

• No-Flow/Fluxing Underfill

• Removable/Reworkable Underfill

• Molded Underfill (not within scope of document)

• Wafer Applied Underfill (not within scope of document)

1.1 Introduction This guideline covers polymer based
underfill materials intended for use in electronic packaging
assembly applications to relieve stress on joints that inter-
connect flip chips (FC), chip scale packages (CSP) and ball
grid arrays (BGA) to an interconnecting substrate (see Fig-
ure 1-1).

1.2 Purpose The purpose of this document is to help in
identifying underfill materials whose properties are com-
patible with component assembly joints to reduce thermo-
mechanical stress so that performance of the assembly is
enhanced. The additional role of underfill is protecting the
device from environmental factors and increasing strength.
Materials used in underfill applications should not

adversely affect device reliability (no ionic impurities and
no alpha emitters) nor degrade electrical performance.
Evaluation methods are provided in the document that are
intended to be used for assessing underfill material perfor-
mance in specific applications as well as troubleshooting
failures and how to avoid failures. This document repre-
sents the compiled knowledge and experience of the IPC
Underfill Adhesives for Flip Chip Applications Task Group.

2 APPLICABLE DOCUMENTS

2.1 IPC1

IPC-T-50 Terms and Definitions for Interconnecting and
Packaging Electronic Circuits

IPC-TM-650 Test Methods Manual2

2.3.18 Gel Time, Prepreg Materials

2.4.28 Adhesion, Solder Mask (Non-Melting Metals)

2.4.34.1 Solder Paste Viscosity - T-Bar Spindle Method
(Applicable at Less Than 300,000 Centipose)

2.4.34.3 Solder Paste Viscosity - Spiral Pump Method
(Applicable at Less Than 300,000 Centipose)

2.4.34.4 Paste Flux Viscosity - T-Bar Spindle Method

2.6.1 Fungus Resistance Printed Wiring Materials

2.6.3.1 Moisture and Insulation Resistance - Solder
Mask

2.6.3.2 Moisture and Insulation Resistance, Flexible
Base Dielectric

2.6.3.3 Surface Insulation Resistance, Fluxes

2.6.14.1 Electrochemical Migration Resistance Test

IPC-SM-782 Surface Mount Design and Land Pattern
Standard

IPC-SM-785 Guidelines for Accelerated Reliability Testing
of Surface Mount Solder Attachments

IPC-SM-840 Qualification and Performance of Permanent
Solder Mask

IPC-9201 Surface Insulation Resistance Handbook

1. www.ipc.org
2. Current and revised IPC Test Methods are available on the IPC website (www.ipc.org/html/testmethods.htm).

IPC-030-01-1

Figure 1-1 Comparison of Various Sized Array Packages

35 mm

1.2 x chip size

Ball Grid
Array (BGA) 

Chip Scale Package (CSP)

Flip Chip (FC)

760 micron balls

300 micron balls

75 micron balls
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