@pc

ASSOCIATION CONNECTING
ELECTRONICS INDUSTRIES

IPC-9191

General Guidelines for
Implementation of Statistical
Process Control (SPC)

ANSI/IPC-9191

November 1999 A standard developed by IPC

Supersedes IPC-PC-90 2215 Sanders Road, Northbrook, IL 60062-6135
October 1990 Tel. 847.509.9700 Fax 847.509.9798

www.ipc.org

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/IPC/162545469/IPC-9191?src=spdf

The Principles of
Standardization

Notice

IPC Position
Statement on
Specification
Revision Change

Why is there
a charge for
this standard?

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: Standards Should Not:
» Show relationship to Design for Manufacturability * Inhibit innovation
(DFM) and Design for Engineering (DFE) * 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

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 [PC 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.

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

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 1999. IPC, Northbrook, lllinois. 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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INTRODUCTION

Worldwide competition in the electronics industry has prompted many companies to reevaluate business strategies. To
increase the profit margin and market share, companies are streamlining their internal operations to minimize the cost of
operation, reduce scrap and rework, and in general, improve quality and customer satisfaction. However, these goals cannot
be realized if the manufacturing processes and the support service operations are not in control. A process not in control is
unpredictable in nature; therefore, process yield, product quality, cost and schedule cannot be determined with any degree
of certainty. Such processes cannot be managed effectively. A systematic way to identify the process unpredictability is to
use statistical methods throughout the life cycle of the product and process(es). Improvements to processes are only realized
when corrective actions are taken to reduce or eliminate causes of process instability.

The objective of statistical process control is to continually identify variation of the end product, through control and reduc-
tion of variation upstream in the process. Statistical Process Control (SPC) is a legitimate method to be used by manage-
ment throughout the company to achieve quality improvement, reduction in costs, and increased customer satisfaction.
Experience has shown that implementation planned, directed, and applied in a methodical way on a project-by-project basis
has a higher probability of success.

SPC consists of statistical methods and procedures used to document and assure compliance with requirements and to ana-
lyze root cause problems and provide approaches to improvement. Quality has traditionally been accepted as “‘conformance
to requirements.” Thus SPC is integral to making a process conform to customer requirements.

Depending on the progress made in implementing SPC on a particular product, an individual organization may prove com-
pliance to specification with:

1. Quality conformance evaluations
2. End-product control
3. In-process control

4. Process parameter control

An individual organization may choose to use a combination of the four assurance techniques listed above to prove com-
pliance. For example, a product with 15 characteristics may meet specification by quality conformance evaluations on two
characteristics, in-process product evaluations on five characteristics, and process parameter control for five characteristics.
The remaining three characteristics meet specification by a combination of in-process control and quality conformance
evaluations. Evidence of compliance to the specification at the level of SPC implementation claimed is auditable by the cus-
tomer or an appointed third party.

Requirements are dynamic in nature and based on what is accepted in the world wide market. Requirements must be agreed
upon by organization and customer. Requirements may be stated as a reduction of variation around a target value, as opposed
to just meeting the specifications, drawing, etc.
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FOREWORD

IPC-9191 is a harmonization of IPC-PC-90 and the International Organization for Standardization (ISO) SPC Guideline
11462-1. ISO 11462-1 has been adopted as the foundation for IPC-9191 and is printed in italicized type. Interpretations and
supplemental SPC system requirements, as well as implementation guidelines have been harmonized and printed in normal
type. Companies may adopt this document; the IPC retains full control over the content except for ISO 11462-1, of which
copyright remains with the ISO.

This document is intended to provide information to support the application of process control and related statistical tech-
niques specified in international and industry standards. The ISO 11462-1 sections were prepared by working group 8 of
ISO/ITC 69 SC 4.

Appendix A, Appendix B, Appendix C, and Appendix D of this guideline are for information only.
Introduction

The guideline specified is aimed primarily at increasing production efficiency and reducing cost, by reducing variation in all
processes, from design through to servicing.

This Standard extends the definition of process control to integrate the traditional definitions of statistical process control,
algorithmic process control, and model-based control methods. They are different approaches with the same purpose of
reducing variation in products and in processes.

This Standard also extends the definition and usage of the term parameter to apply to a process parameter or a product
parameter; and to recognize that a product parameter can be either an in-process product parameter or a final-product
parameter. Under specified conditions of measurement, a product parameter can be equivalent to a product characteristic.

Some considerations given in the formulations of this Standard are noted:

(a) Elements of Part 1 of this Standard guide an organization in how to implement an SPC system. Specific tools and tech-
niques that experience has shown useful in applying these elements within processes are catalogued in Part 2 of this
standard, in process of establishment.

(b) To clarify for practitioners, in both parts - Elements of SPC (Part 1) and Tools and Techniques for Operation of These
Elements (Part 2) - “should” indicates:

1. Among several possibilities, one or more are recommended as being particularly suitable and effective, without mention-
ing or excluding others,

2. A certain course of action is preferred but not necessarily required for the economic control of production from a pro-
cess. In both parts, choice of language does not indicate requirements strictly to be followed in order to conform to a
standard and from which no deviation is permitted.

Note: See Appendix D for a detailed explanation of the importance of the distinctions between the three types of param-
eters and their relationship with characteristics.

At the time of publication of IPC-9191, ISO 11462-1 parts 1 and 2 are in their final stages of draft. The IPC SPC Subcom-
mittee will monitor the progress made toward finalization of those documents and incorporate changes as required.
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