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In 2018, the IPC Designers Council France (IDCF) asked French-speaking designers and
CAD engineers about their design practices and especially about references they use to
design their products. This survey showed that the interest designers have great interest
in IPC standards but also the difficulty they face in using them as they are. Therefore, IDCF
proposed to build a document that would guide them in the use of IPC design standards.
This proposal was endorsed on the second Design-IPC Day and implemented by the
board with the help of many designers and professionals of the trade, in working groups.
This document is the collection of this work.

The IDCF board thanks all the participants and facilitators of these working groups who
enabled the implementation of this document.

1INTRODUCTION

This document was created to guide designers in their process and parameters
definitions to create patterns in their CAD tools. Recommendations are shown in the
order in which the designer is advised to address them.

This document is a guide. While it was created to support design in accordance
with |IPC standards, it cannot address every use case. Therefore, this document is
far from exhaustive and there are many other constraints that may impose design
choices different than those required or recommended by IPC standards. However, if
these constraints are not identified, this guide will help the designer design a product
that will remain Industrial; i.e., one that can be obtained from a significant number of
manufacturers without severely impacting performance, reliability, and cost.

Note: Sections, tables, and figures referenced in the document are valid as of the 1st of
October 2021.

2 APPLICABLE DOCUMENTS

21IPC

IPC-2581 Generic Requirements for Printed Board Assembly Products Manufacturing
Description Data and Transfer Methodology

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

IPC-CC-830 Qualification and Performance of Electrical Insulating Compound for Printed
Wiring Assemblies

IPC-SM-840 Qualification and Performance Specification of Permanent Solder Mask and
Flexible Cover Materials

IPC-1902 Grid System for Printed Circuits
IPC-2221 Generic Standard on Printed Board Design
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IPC-2222 Sectional Design Standard for Rigid Organic Printed Boards

IPC-2223 Sectional Design Standard for Flexible Printed Boards

IPC-2226 Sectional Design Standard for High Density Interconnect (HDI) Printed Boards
IPC-2614 Sectional Requirements for Board Fabrication Documentation

IPC-2615 Printed Board Dimensions and Tolerances

IPC-4101 Specification for Base Materials for Rigid and Multilayer Printed Boards
IPC-4103 Specification for Base Materials for High Speed/ High Frequency Applications
IPC-4204 Flexible Metal-Clad Dielectrics for Use in Fabrication of Flexible Printed Boards
IPC-4562 Metal Foil for Printed Wiring Applications

IPC-4761 Design Guide for Protection of Printed Board Via Structures

IPC-6012 Qualification and Performance Specification for Rigid Printed Boards
IPC-6013 Qualification and Performance Specification for Flexible Printed Boards
IPC-7095 Design and Assembly Process Implementation for BGAs

IPC-7351 Generic Requirements for Surface Mount Design and Land Pattern Standard

2.2 Other Standards Development Organizations
IEC 60097:4.0 Grid System for Printed Circuits
ANSI Z2210.1 Metric Practices

3 DESIGN OPTIMIZATION

3.1 IPC Producibility Levels When there is enough space on a board, the designer
should use level A patterns, as these protect against industrialization risks while keeping
the best cost-to-reliability ratio. When there is not sufficient space to meet Level A, the
designer should implement the following approach. (Wherever space remains, patterns
should be evenly maximized.)

3.1.1 Use a Higher IPC Producibility Level The IPC Producibility Levels are as follows:

* Level A: The level of technology that the vast majority of manufacturers have the
ability to manufacture. Level A usually incurs the lowest production costs.

¢ Level B: The median level of technology that roughly half of manufacturers have the
ability to manufacture. Level B is a good compromise between cost and technology.

* Level C: The highest level of technology that roughly 20% of the most capable
manufacturers can industrially achieve. Therefore it is recommended to limit Level C
designs to the densest areas (e.g., fine pitch component footprints).

The higher the level, the more expensive your product should be, because it requires
increasingly elaborate materials, processes and/or tools. Generally, higher design levels
also require a dedicated supply chains, where the adequacy between the desired level
and the manufacturer’s capability should be stated through qualifications and audits.

It is feasible to use features beyond Level C, but this constitutes a significant risk that
needs to be assessed and often requires the use of captive solutions.
2
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