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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) e 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 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 It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
Specification When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC

Revision Change  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 Your purchase of this document contributes to the ongoing development of new and updated industry
a charge for standards and publications. Standards allow manufacturers, customers, and suppliers to understand
this document? 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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July 2016 IPC-6018CS

Space and Military Avionics Applications Addendum to
IPC-6018C Qualification and Performance Specification
for High Frequency (Microwave) Printed Boards

0.1 Scope This addendum provides requirements to be used in addition to, and in some cases, in place of, those published in
IPC-6018C to ensure the reliability of printed boards that must survive the vibration, ground testing, and thermal cycling envi-
ronments of space and military avionics.

0.1.1 Purpose When required by procurement documentation/drawings, this Addendum replaces specifically identified
requirements of IPC-6018C. Specify space applications when required.

0.1.2 Precedence The procurement documentation takes precedence over this Addendum and referenced standards. In the
event of a conflict between this Addendum and the applicable documents cited herein, this Addendum takes precedence. Where
referenced criteria of this addendum differ from the published IPC-6018C, this Addendum takes precedence.

0.1.3 Existing or Previously Approved Designs This Addendum shall not constitute the sole cause for the redesign of previ-
ously approved designs. When drawings for existing or previously approved designs undergo revision, they should be reviewed
and changes made that allow for compliance with the requirements of this Addendum.

0.1.4 Use of this Addendum This addendum shall not be used as a stand-alone document.

Where criteria are not supplemented, the Class 3 requirements of IPC-6018C shall apply. Where IPC-6018C criteria are supple-
mented or new criteria are added by this Addendum, the clause is listed in [IPC-6018CS, Table 1, Space and Military Avionics
Applications Requirements, and the entire IPC-6018C clause and its associated Table 4-3 entry is replaced by this Addendum
except as specifically noted.

The clauses modified by this Addendum do not include subordinate clauses unless specifically stated (i.e., changes made to 3.5
do not affect 3.5.1 unless 3.5.1 is also addressed in this Addendum.)

0.1.5 Superseded Specifications This addendum supersedes and replaces IPC-6018B Appendix A and its collection of
supplemental requirements previously referred to as Class 3/A.
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Table 1 IPC-6018CS Space and Military Avionics Applications Requirements

IPC-6018C
Reference

Space and Military Avionics Applications
Requirement (as changed by this Addendum)

Inspection/ Test
Test Method Sample Frequency

324 Metal Foils Copper foil shall be Type E3 (HTE) copper in accordance with B

IPC-4562, and be supplied with a manufacturer’s Certificate of Compliance. Per Lot

Base Metallic Plating Depositions and Conductive Coatings The thickness
of the plating/final finish coatings shall be in accordance with Table 3-3 of
IPC-6018C. The copper plating thickness for the surface, PTHs, via holes,
blind and buried vias shall be as specified in Table 3-4, Table 3-5 and Table 3-6
of this addendum. The thickness for specific use platings shall be as specified
in Table 3-3 of IPC-6018C. The plating thickness for final finishes or combi-
nations there-of selected from those listed in 1.3.4.3 of IPC-6018C shall be as
specified in Table 3-3 of IPC-6018C. Fused tin-lead plating or solder coating
only requires visual coverage and acceptable solderability testing per J-STD-
003. Coverage of platings and metallic coatings does not apply to vertical con-
ductor edges. Conductor surfaces may have exposed copper in areas not to be
soldered within the limits of 3.5.3.10 of IPC-6018C.

Table 3-4 Surface and Hole Copper Plating Minimum
Requirements for Buried Vias > 2 Layers,
Through-Holes, and Blind Vias'

Absolute Minimum? 25 um [984 pin]
Wrap? 12 wm [472 pin]
Note 1. Does not apply to microvias (see 3.2.6 of IPC-6018C).

Note 2. Copper plating (see 1.3.4.2 of IPC-6018C) thickness shall be continuous and extend
or wrap from hole walls onto outer surfaces. See IPC-A-600 for discussion on copper
plating thickness for hole walls.

Note 3. Wrap copper plating for PTHs and vias shall be in accordance with 3.6.2.11.1 of

IPC-6018C. Alternatives to wrap plating shall be AABUS.
Note4. See 3.6.2.11 of IPC-6018C.

326 Table 3-5 Surface and Hole Copper Plating Minimum _

. - . . Y Per Panel
Requirements for Microvias (Blind and Buried)

Copper — average>*

20 pum [787 pin]

Thin areas®

18 pum [709 pin]

Wrap?

5 pum [197 pin]

Note 1. See 3.2.6 of IPC-6018C for definition of microvia.

Note 2. Copper plating (see 1.3.4.2 of IPC-6018C) thickness shall be continuous and wrap
from hole walls onto outer surfaces. See IPC-A-600 for discussion on copper plating
thickness for hole walls.

Note 3. Wrap copper plating for microvias shall be in accordance with 3.6.2.11.1 or 3.6.2.11.3
of IPC-6018C. Alternatives to wrap plating shall be AABUS.

Note4. See 3.6.2.11 of IPC-6018C.

Table 3-6 Surface and Hole Copper Plating Minimum
Requirements for Buried Cores (2 layers)’

Copper - average®*

20 pm [787 pin]

Thin areas”

18 pum [709 pin]

Wrap?

7 pm [276 pin]

Note 1. For through vias in the buried core.

Note 2. Copper plating (see 1.3.4.2 of IPC-6018C) thickness shall be continuous and extend
or wrap from hole walls onto outer surfaces. See IPC-A-600 for discussion on copper
plating thickness for hole walls.

Note 3. Wrap copper plating for buried via cores shall be in accordance with 3.6.2.11.1 or
3.6.2.11.3 of IPC-6018C. Alternatives to wrap plating shall be AABUS.

Note4. See 3.6.2.11 of IPC-6018C.

Electrodeposited Copper When copper plating is specified, electrodeposited
copper platings shall meet the following criteria.

a) When tested as specified in IPC-TM-650, Method 2.3.15, the purity of cop-

3262 per shall be no less than 99.50%. _

b) When tested as specified in IPC-TM-650, Method 2.4.18.1, using 50 -
100 pm [1,969 - 3,937 pin] thick samples, the tensile strength shall be no
less than 275.8 MPa [40,000 PSI] and the elongation shall be no less than
18%.
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