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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 indus-
try standards and publications. Standards allow manufacturers, customers, and suppliers to under-
stand 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.

©Copyright 2016. 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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Metal Foil for Printed Board Applications

1 SCOPE

This specification covers metal foils supported by carrier films and unsupported foils suitable for subsequent use in printed
boards. Unless otherwise agreed upon between user and supplier (AABUS), metal foils shall be considered acceptable, so
long as the requirements in this specification are met.

1.1 Purpose This specification addresses the requirements for procurement of metal foils used only in printed wiring
applications.

1.2 Foil Designation The foil designation shall be in the following forms:

IPC-4562/X
Where X is the
specification
sheet number
(See 1.2.1)

2
Foil Thickness
(See 1.2.5)

CU
Foil Metal
(See 1.2.2)

S
Bond
Enhancement
Treatment
(See 1.2.6)

E
Foil Type
(See 1.2.3)

XS
Foil Profile
(See 1.2.7)

3
Foil Grade
(See 1.2.4)

3
Quality
Classification
(See 1.3)

1.2.1 Specification Sheet Description At the end of this document is a series of specification sheets. Each sheet outlines
engineering and performance data for a metal foil. The sheets are provided with a number for ordering purposes. For
example, if a user wishes to order from specification sheet 1, the number ‘‘1’’ would be substituted for the ‘‘X’’ in the above
designation example (e.g., IPC-4562/1).

The metal foils contained in this standard represent known materials. As new foils become available, they will be added to
future revisions. Users and material developers are encouraged to supply information on new materials for review by the
Metallic Foils Task Group (3-12a). Users who wish to invoke this specification for metal foils not listed shall list a 0 (zero)
for the specification sheet number (e.g., IPC-4562/0).

This specification provides quality classes (see 1.2.3 through 1.2.7) for requirements to reflect functional performance (see
Appendix A) and testing properties. The reference of a single class does not preclude invoking specific requirements defined
in other classes.

1.2.2 Foil Metal The metal foil shall be designated by a suitable two- or three-letter code:

CU – Copper

NI – Nickel

XX – Other

1.2.3 Foil Type Metal foil types shall be distinguished by their process of manufacture and shall be designated as:

E – Electrodeposited

W – Wrought (rolled)

O – Other
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1.2.4 Foil Grade Electrodeposited annealable (A-Type E)

1.2.4.1 Foil Grades Foil grades shall be distinguished according to the following foil grade designations:

1. Standard electrodeposited (STD-Type E)

2. High ductility electrodeposited (HD-Type E)

3. High temperature elongation electrodeposited (HTE-Type E)

5. As rolled-wrought (AR-Type W)

6. Light cold rolled-wrought (LCR-type W)

7. Annealed-wrought (ANN-Type W)

8. As rolled-wrought low temperature annealable (LTA-Type W)

9. Nickel, standard electrodeposited

10. Electrodeposited low temperature annealable (LTA-Type E)

11. Electrodeposited annealable (A-Type E)

1.2.4.2 Other Metal Foil Grades Other metal foil grades will be designated as the need arises.

1.2.5 Foil Weight and Thickness

1.2.5.1 Copper Foil Area Weight The area weight and nominal thickness for copper shall be as identified in Table 1-1.

Table 1-1 Copper Foil Weights and Thickness

Foil Designation

Common
Industry

Terminology

Metric English

Area Weight
(g/m2)

Nominal
Thickness

(µm)
Area Weight

(oz./ft.2)
Area Weight
(g/254 in2)

Nominal
Thickness

(10-3 in)

E 5 µm 45.1 5.1 0.148 7.4 0.20

Q 9 µm 75.9 8.5 0.249 12.5 0.34

T 12 µm 106.8 12.0 0.350 17.5 0.47

H 1/2 oz 152.5 17.1 0.500 25.0 0.68

M 3/4 oz 228.8 25.7 0.750 37.5 1.01

1 1 oz 305.0 34.3 1 50.0 1.35

2 2 oz 610.0 68.6 2 100.0 2.70

3 3 oz 915.0 102.9 3 150.0 4.05

4 4 oz 1220.0 137.2 4 200.0 5.40

5 5 oz 1525.0 171.5 5 250.0 6.75

6 6 oz 1830.0 205.7 6 300.0 8.10

7 7 oz 2135.0 240.0 7 350.0 9.45

10 10 oz 3050.0 342.9 10 500.0 13.50

14 14 oz 4270.0 480.1 14 700.0 18.90
For nominal weights not listed in this table the nominal thickness is calculated as follows: Thickness (10-3 in) = 1.35 x Area Wt. (oz/ft2)
Where 1.35 is a factor determined from the density of copper foil assumed to be 8.93 g/cm3 [5.16 oz/in3]. This factor is within 1% for all densities from 8.81 g/
cm3 to 8.99 g/cm3.
For any alloy or other metals outside this density range the appropriate factor must be used to calculate the foil thickness.
For double-sided bond treated foils, the nominal area weight shall be increased by 4.58 g/m2 [0.75 g/254 in2 or 0.0150 oz/ft2] to the values in Table 1-1 to
determine the upper tolerance limits.
Caution: Values in the table are not representative of mechanical thickness of the foil. An allowance for the roughness of the treated side must be added to all
values.
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1.2.5.2 Thickness of Foils Other than Copper Thickness of all other metals shall be indicated by dimensions to the near-
est 0.025 mm [0.0009843 in].

1.2.6 Bond Enhancement Treatment The bond enhancement treatment used on the metal foil shall be designated as one
of the following:

N – No treatment; no stain proofing

P – No treatment; stain proofing both sides

S – Single-sided bond enhancement treatment (matte side); stain proofing on both sides

D – Double-sided bond enhancement treatment; stain proofing on both sides

R – Reverse-treated bond enhancement (cathode side); stain proofing on both sides

1.2.7 Foil Profile All foils shall have a two-letter descriptor to designate the profile of both the cathode and anode/matte
sides. Order shall be the cathode side followed by matte side. Profile ranges not accommodated below will be AABUS.

Designation Description

X No treatment or roughness (see 3.5.6)

S Standard profile foil

L Low profile foil

V Very low profile foil

1.3 Quality/Performance Classification Three general classes have been established to reflect progressive increases in
inspection and testing frequency. It should also be recognized that there is typically an overlap between classes. In many
cases the difference between classes is one of attribute assurance level not attribute difference. The user has the responsibil-
ity to determine the class into which his product belongs. Testing and inspection requirements in this specification have been
separated so the metallic foils may be tested to any one of the three quality/performance classes.

The three classes are:

Class 1 Material in this class is suitable for applications where mechanical properties and cosmetic defects are not impor-
tant, and the only requirement is functionality of the complete circuit. This material has no prescribed inspection and testing
requirements.

Class 2 Material in this class is suitable for use where circuit design, process yield, and specification conformance require-
ments allow localized areas of nonconformance. This material has moderate levels of assurance, demonstrated via the use
of testing and/or statistical process control (SPC)/statistical quality control (SQC) techniques.

Class 3 Material in this class is suitable for applications where high levels of assurance are required. These levels of assur-
ance shall be demonstrated via the use of testing and/or SPC/SQC techniques.

1.4 Presentation All dimensions and tolerances are expressed in millimeters and are not direct conversions in order to
provide usable numbers. Users are cautioned to employ a single system and not mix metric and English equivalents. Refer-
ence information is shown in brackets [ ].
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