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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee 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 Engineering (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
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 from manufacturing or sell-
ing 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
adoption 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 themselves 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 (TAEC) 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 standard/guideline is updated and a new revision is pub-
lished, 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 lastest revision. Adopted October 6. 1998

Why is there
a charge for
this standard?

Your purchase of this document contributes to the ongoing development of new and updated
industry standards. 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 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
participates 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 in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
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 847/790-5372.

Thank you for your continued support.

©Copyright 1998. IPC, Northbrook, Illinois. 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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1 SCOPE

This document establishes the requirements for metal f
coated with a resin or a composite of resins on one s
which are to be used for the fabrication of printed boar
Unless otherwise agreed upon between user and sup
resin coated metal foilsshall be considered acceptable
the requirements in this document are met.

1.1 Classification The following system identifies resi
coated metal foil used in printed wiring applications on

IPC-CF-148A Where S is specification sheet number

C Metal Foil Type (see 1.1.2)

17 Metal Foil Thickness (see 1.1.3.1)

A/E Resin Types (see 1.1.4)

25 First Resin Thickness (see 1.1.5)

25 Second Resin Thickness (see 1.1.6)

1 Classification (see 1.2)

1.1.1 Specification Sheet Description At the end of this
document is a series of specification sheets. Each spe
cation sheet outlines engineering and performance data
resin coated metal foil, indicating foil material type an
resin type. The specification sheets are provided with nu
bers for ordering purposes. For example, if a user wishe
order from specification sheet number 1, the number ‘
would be substituted for the ‘‘S’’ in the above designati
example (IPC-CF-148/1).

Users and material developers are encouraged to su
information on new coated materials for review by t
IPC-CF-148 Task Group (3-12c). Users who wish
invoke this specification for coated foil not listedshall list
a zero for the specification sheet number (IPC-CF-148

This specification provides quality classes (see 1.2)
requirements to reflect functional performance and tes
properties. The reference of a single class does not
clude invoking specific requirements defined in oth
classes.

1.1.2 Foil Metal The metal foilshall be designated by a
letter code from Table 1-1.

1.1.3 Foil Thickness The metal foilshall be specified to
the nearest µm. See Table 1-2 for the equivalent cop
weights.
nt details: IPC CF-148A-1998
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Table 1-1 Metal Foil Types

A Copper, wrought, rolled (IPC-MF-150, Grade 5)

B Copper, rolled (treated)

C Copper, electrodeposited (IPC-MF-150, Grade 1)

D Copper, electrodeposited, double treat (IPC-MF-150,
Grade 1)

G Copper, electrodeposited, high ductility (IPC-MF-150,
Grade 2)

H Copper, electrodeposited, high temperature
elongation (IPC-MF-150, Grade 3)

J Copper, electrodeposited, annealed (IPC-MF-150,
Grade 4)

K Copper, wrought, light cold rolled (IPC-MF-150,
Grade 6)

L Copper, wrought, annealed (IPC-MF-150, Grade 7)

M Copper, wrought, rolled, low temperature annealable
(IPC-MF-150, Grade 8)

P Copper, electrodeposited, high temperature
elongation, double treat (IPC-MF-150, Grade 3)

R Copper, reverse treated electrodeposited
(IPC-MF-150, Grade 1)

S Copper, reverse treated electrodeposited, high
temperature elongation (IPC-MF-150)

T Copper, copper foil parameters as dictated by
contract or purchase order

U Aluminum

Y Copper/Invar/Copper

N Nickel

X Other, as agreed upon between user and supplier

Table 1-2 Copper Weight Equivalents

Nominal Thickness (µm) Area Weight (g/m 2)

5 45.1

9 75.9

12 106.8

17 152.5

25 228.8

35 305.0

70 610.0

103 915.0

137 1220.0

172 1525.0

205 1830.0

240 2135.0

343 3050.0

480 4270.0
1
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1.1.4 Resin Types Resin types are defined by a two le
ter designator separated by a slash. The first letter is
resin against the metal. Resin types are specified as
lows:

A. Epoxy (Difunctional)

B. Epoxy (Multifunctional)

C. Epoxy (Tetrafunctional)

D. Acrylic

E. Polyester

F. Butyral phenolic

G. Fluorinated Ethylene-Propylene Copolymer (FEP)

H. Nitrile phenolic

I. Polyimide

J. Bismaleimide Triazene (BT)

P. Polyproplene Epoxy (PPE)

N. No resin

X. Others (Specify)

1.1.5 First Resin Thickness The coated thickness i
expressed in microns.

1.1.6 Second Resin Thickness The coated thickness i
expressed in microns. When no resin is specified, the th
ness is left blank.

1.2 Quality/Performance Classification Three genera
classes have been established to reflect progres
increases in inspection and testing frequency. It should
be recognized that there is typically an overlap betw
classes and that in many cases, the difference betw
classes is one of attribute assurance level, not attribute
ference. The user has the responsibility to determine
class into which his product belongs. Testing and insp
tion requirements in this specification have been separ
so that the metallic foils may be tested to any one of
three quality/performance classes. The three classes a

Class 1 Material in this class is suitable for applicatio
where mechanical properties and cosmetic defects are
important and the only requirement is functionality of t
complete circuit. This material has no prescribed inspec
and testing requirements and represents a low cost alte
tive due to the lack of required inspection and testing.

Class 2 Material in this class is suitable for use whe
circuit design, process yield, and specification conforma
requirements allow localized areas of non-conforman
This material has moderate levels of assurance, dem
strated via the use of testing and/or SPC/SQC techniq
2

ocument details: IPC CF-148A-1998
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Class 3 Material in this class is suitable for applications
where high levels of assurance are required. These levels
assuranceshall be demonstrated via the use of testing
and/or SPC/SQC techniques.

Note: Unless otherwise specified, Class 3 materialshall
be used for military electronic equipment. If no quality
classification is specified, Class 1 is assumed.

1.3 Presentation All dimensions and tolerances are
expressed in microns. Users are cautioned to employ
single system and not intermix microns and mils. Refer
ence information is shown in parentheses.

2 APPLICABLE DOCUMENTS

The following documents form a part of this document to
the extent specified herein. If a conflict of requirement
exists between IPC-CF-148A and those listed in 2.
through 2.3, IPC-CF-148A takes precedence.

2.1 IPC1 The Institute for Interconnecting and Packaging
Electronic Circuits

J-STD-003 Solderability Tests for Printed Wiring Boards

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

IPC-MF-150 Metal Foil for Printed Wiring Applications

IPC-TM-650 Test Methods Manual2

2.1.1 Microsectioning

2.1.5 Surface Examination, Unclad and Metal-Clad
Material

2.1.9 Surface Scratch Examination Metal-Clad Foil

2.2.19.1 Length, Width, and Perpendicularity of Laminate
and Prepreg Panels

2.3.4.2 Chemical Resistance of Laminates, Prepreg, a
Coated Foil Products, by Solvent Exposure

2.3.4.3 Chemical Resistance of Core Materials to Meth
ylene Chloride

2.3.6 Etching, Ammonium Persulfate Method

2.3.7 Etching, Ferric Chloride Method

2.3.7.1 Cupric Chloride Etching Method

2.3.8 Flammability, Flexible Insulating Materials

2.3.9 Flammability of Prepreg and Thin Laminate

2.3.10 Flammability of Laminate

2.3.19 Volatile Content of Prepreg

2.4.8 Peel Strength of Metallic Clad Laminates
1. IPC, 2215 Sanders Rd., Northbrook, IL 60062-6135
2. The test methods referenced in this specification represent the latest in effect at the time of standard publication. Methods may be updated independent of

standard revision. Users should contact the IPC to make certain that they are using the current test method.
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2.4.13 Solder Float Resistance, Flexible Printed Wiri
Materials

2.4.13.1 Thermal Stress of Laminate

2.4.25 Glass Transition Temperature and Cure Fac
by DSC

2.5.5.2 Dielectric Constant and Dissipation Factor
Printed Wiring Board Material - Clip Method

2.5.5.3 Permittivity (Dielectric Constant) and Loss Ta
gent (Dissipation Factor) of Materials (Two
Fluid Cell Method)

2.5.6.2 Electric Strength of Printed Wiring Material

2.5.17 Volume Resistivity and Surface Resistance
Printed Wiring Materials

2.5.17.1 Volume and Surface Resistivity of Dielectri
Materials

2.6.1 Fungus Resistance, Printed Wiring Materials

2.6.2.1 Water Absorption, Metal-Clad Plastic Laminat

IPC-QL-653 Qualification of Facilities that Inspect/Tes
Printed Boards, Components, and Materials

IPC-1730 Laminator Qualification Profile

IPC-PC-90 General Requirements for Implementation
Statistical Process Control

2.2 National Conference of Standards Laboratories3

ANSI/NCSL Z540-1-1994 General Requirements for Cali
bration Laboratories and Measuring and Test Equipmen

2.3 International Standards4

ISO 10012-1 Quality Assurance Requirements for Measu
ing Equipment, Part 1 - Metrological Confirmation System
for Measuring Equipment

3 REQUIREMENTS

3.1 Terms and Definitions The definitions of termsshall
be in accordance with IPC-T-50.

3.1.1 Qualification Assessment Qualification assess-
ment is a form of risk reduction between a buyer and a n
source for resin coated foil. The suppliershall produce an
assessment of its capabilities and sources of verification
the buyer to evaluate. The buyer must then review t
assessment and determine whether the information
verification provided constitutes an acceptable level of ri
The more verification of self-declaration parameters p
vided, the lower the risk factor associated with utilizing
new supplier. There is no minimum level of qualificatio
nt details: IPC CF-148A-1998
r

r

d
.

assessment verification required by this standard, and
between the buyer and supplier to determine the exten
verification applicable to their requirements. If the ris
assessment is determined to be unacceptably high, incr
ing the verification requirements may reduce the risk. T
cost associated with reducing this risk varies with the ty
of verification that is determined to be necessary.

3.1.2 Quality Conformance Testing Quality conform-
ance testing is performed on a regular basis followi
qualification testing as determined by the manufacture
quality system to demonstrate that the supplier is conti
ally meeting the finished product requirements of th
specification and the applicable specification sheet. In
absence of a documented manufacturer’s quality syst
the conformance testingshall be conducted in accordanc
with the frequency specified in Table 3-1.

1. Optional tests as agreed upon between user and sup
(AABUS)

2. Applicable to specific material only

3.1.3 Manufacturer’s Quality System The manufactur-
er’s quality system is an organized entity within the supp
er’s operation, which administers the documentation s
tem, steering committee, lines of responsibilities, and
like as described in IPC-PC-90.

3.1.4 Process Control Testing Process control testing is
performed for the purpose of nominalizing the critical ste
of the manufacturer’s internal process.

3.1.5 Self Declaration The first level of qualification
assessment is self declaration. A completed qualificat
assessment contains a profile of a manufacturer’s site c
bility, processing and test equipment, technology specifi
quality program, manufacturing history, company inform
tion, and data verification sources. Self declaration is
manufacturer’s view of its products and process capab
ties to meet the customer’s requirements, the requireme
of the standard, and the applicable associated specifica
sheet(s). A sample self declaration form can be found
IPC-1730.

3.1.6 Quality Assessment Data The data contained in
the self assessment is compiled and analyzed performa
characteristics of resin coated foils. The performance d
may be based upon information from a variety of bo
internal and external sources.

3.1.7 Sample Qualification Verification by sample quali-
fication signifies that a manufacturer was capable of p
ducing a product with a given set of parameters at a po
3. NCSL, 1800 30th Street, Ste. 305B, Boulder, CO 80301-1032
4. ANSI, 11 West 42nd St., 13th Floor, NY, N.Y. 10036
3
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