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IPC is a global trade association dedicated to furthering the competitive excellence and financial 
success of its members, who are participants in the electronics industry. 

In pursuit of these objectives, IPC will devote resources to management improvement and 
technology enhancement programs, the creation of relevant standards, protection of the 
environment, and pertinent government relations. 

IPC encourages the active participation of all its members in these activities and commits to full 
cooperation with all related organizations. 

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 their particular need. Existence of such IPC standards and 
publications shall not in any respect preclude any entity from manufacturing or selling products 
not conforming to such IPC standards and publication, nor shall the existence of such IPC 
standards and publications preclude their voluntary use.

IPC standards and publications are approved by IPC committees without regard to whether 
the IPC standards or publications may involve patents on articles, materials or processes. By 
such action, IPC does not assume any liability to any patent owner, nor does IPC assume any 
obligation whatsoever to parties adopting an IPC standard or publication. Users are wholly 
responsible for protecting themselves against all claims of liabilities for patent infringement.

The use and implementation of IPC standards and publications are voluntary and part of a 
relationship entered into by customer and supplier. When an IPC standard or publication is 
revised or amended, the use of the latest revision or amendment as part of an existing relationship 
is not automatic unless required by the contract. IPC recommends the use of the latest revision or 
amendment. 

IPC welcomes comments for improvements to any standard in its library. All comments will be 
provided to the appropriate committee.

If a change to technical content is requested, data to support the request is recommended. 
Technical comments to include new technologies or make changes to published requirements 
should be accompanied by technical data to support the request. This information will be used by 
the committee to resolve the comment.

To submit your comments, visit the IPC Status of Standardization page at www.ipc.org/status. 
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Qualification and Performance Specification for Printed Electronics 
on Rigid Substrates

1 SCOPE

This standard establishes and defines the qualification and performance requirements for printed electronics and their forms of 
component mounting and interconnecting structures on rigid substrates. The substrate can be conductive, semiconductive or 
nonconductive. &*+ 

1.1 Purpose  The purpose of this specification is to provide requirements for qualification and performance of rigid printed 
electronics designed to IPC-2294. 

1.2 Classification  IPC standards recognize that electrical and electronic assemblies are subject to classifications by intended 
end-item use. Three general end-product classes have been established to reflect differences in manufacturability, complexity, 
functional performance requirements, and verification (inspection/test) frequency. It should be recognized that there may be 
overlaps of equipment between classes. 

CLASS 1 General Electronic Products  Includes products suitable for applications where the major requirement is function of 
the completed assembly. 

CLASS 2 Dedicated Service Electronic Products  Includes products where continued performance and extended life is required, 
and for which uninterrupted service is desired but not critical. Typically, the end-use environment would not cause failures. 

CLASS 3 High Performance/Harsh Environment Electronic Products  Includes products where continued high performance or 
performance-on-demand is critical, equipment downtime cannot be tolerated, end-use environment may be uncommonly 
harsh, and the equipment must function when required, such as life support or other critical systems. 

1.3 Measurement Units  All dimensions and tolerances in this specification are expressed in hard SI (metric) units. Users of 
this specification are expected to use metric dimensions. All dimensions ≥ 1 mm will be expressed in millimeters. All 
dimensions < 1 mm will be expressed in micrometers. 

1.4 Definition of Requirements  The words shall or shall not are used in the text of this document wherever there is a 
requirement for materials, preparation, process control or acceptance. 

The word ‘‘should’’ reflects recommendations and is used to reflect general industry practices and procedures for guidance only. 

Line drawings and illustrations are depicted herein to assist in the interpretation of the written requirements of this Standard. 
The text takes precedence over the figures. 

1.5 Process Control Requirements  The primary goal of process control is to continually reduce variation in the processes, 
products, or services to provide products or processes meeting or exceeding User requirements. Process control tools such as 
IPC-9191, JEDEC JESD 557 or other User-approved system may be used as guidelines for implementing process control.

Manufacturers of Class 3 products shall develop and implement a documented process control system.

A documented process control system, if established, shall define process control and corrective action limits.

This may or may not be a statistical process control system. The use of ‘‘statistical process control’’ (SPC) is optional and 
should be based on factors such as design stability, lot size, production quantities, and the needs of the Manufacturer.

Process control methodologies shall be used in the planning, implementation and evaluation of the manufacturing processes 
used to produce soldered electrical and electronic assemblies. The philosophy, implementation strategies, tools and techniques 
may be applied in different sequences depending on the specific company, operation, or variable under consideration to relate 
process control and capability to end product requirements.

When a decision or requirement is to use a documented process control system, failure to implement process corrective action 
and/or the use of continually ineffective corrective actions shall be grounds for disapproval of the process and associated 
documentation. 
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