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Preface

Product differentiation often motivates a company to adopt new technologies and insert
them into its products. Decisions regarding when, where, and how a technology will be
used differentiate the market winners from the losers. Few companies have failed because
the right technology was not available; far more have failed when a technology was not
effectively selected and managed.

This book provides an “eyes-on, hands-off” approach to parts selection and
management, which enables companies to:

« employ risk assessment and mitigation techniques to address technology insertion

e  organize and conduct the fact-finding processes necessary to improve part quality,
integrity, application-specific reliability, and cost effectiveness

+ make an informed companywide decision about parts selection and management
based upon company resources, philosophy, and goals and customer demands

o  choose parts to fit the functionality of the product, to satisfy system assembly and
design level constraints, and to match subsequent manufacturing and handling
requirements

» evaluate the part’s actual “micro-environment” within a system and then choose the
correct technique to fit the part to its intended environmental requirements

e  maximize system supportability by preparing for (in design) and meeting the
challenge of part obsolescence during system life

. improve supply chain interactions and communications with customers and
regulatory agencies in order to minimize time-to-profit

Who this guidebook is for

This book presents a process aimed at increasing company profitability and reducing
the time-to-profit. It should be used as a guide in the development of a part selection and
management team and in the execution of daily business operations related to parts selection
and management. Members of product development teams, product designers, supply chain
managers, marketing professionals, business development professionals, contract
negotiators, and proposal writers will find the guidance provided in this book useful.

What this guidebook contains

This guidebook presents information and a process guide for parts selection and
management. It addresses risk assessment, decision-making steps, and subsequent
management activities. The goal is to provide solutions that enable flexibility, innovation,
and creativity in product development while ensure that the risks associated with part use
are and continue to be acceptable.

Motivation for a Parts Selection and Management Program: Chapter 1 provides the
reasons that necessitate the presence of a part selection and management process in any
industry using electronic parts. The chapter explains how the parts selection and
management process should be used and maintained to keep pace with technology advances,
electronics marketplace changes, and the dynamics of the electronics industry supply chain.

Methodology for Parts Selection and Management: Chapter 2 presents the composition
and responsibilities of the parts selection and management team and the infrastructure

ix
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needed to support the process. The chapter continues with summaries of each of the
processes that comprise parts selection and management, which are explained in detail in
following chapters.

Product Requirements, Constraints, and Specifications: Chapter 3 addresses the
translation of customer and market requirements into product-level requirements and
constraints that are necessary to arrive at a preliminary specification. The reader is taught
how to synchronize the technology insertion initiatives of a company with the product-
specific design process through requirement tracking and technology road mapping.

Using the Part Datasheet: Chapter 4 explains how to read electronics part documents and
datasheets, including information about the status of a particular datasheet or part, the
general format of part numbers, ratings, thermal and electrical characteristics, and reliability
information. This information will aid the development of part acceptance and rejection
criteria for a product team’s decision-making process.

Candidate Parts Selection: Making the First Cut: Chapter 5 addresses the candidate part
identification process, procurement specifications, product analysis, preliminary design, and
availability issues.

Manufacturer Assessment Procedure and Criteria: Chapter 6 details the part
manufacturer assessment procedure, including criteria that determine if the manufacturer’s
policies and procedures are consistent with producing quality and reliable parts. The criteria
include process control, handling, storage and shipping controls, corrective and preventive
action, part traceability, and change notification processes.

Part Assessment Guidelines and Criteria: Chapter 7 addresses part assessment. A
definition is given for a part group or family, which is used when data are not explicitly
available for the candidate part. Criteria are presented by which the quality and integrity of
a part group may be assessed. The criteria include average outgoing quality, process
capability index, integrity monitoring tests, and assembly guidelines.

Electronic Part Distribution and Distributor Assessment: Chapter 8 presents the role of
distributors in the electronic supply chain and discusses their relevance to part
manufacturers (suppliers) and customers. The criteria by which the distributor may be
assessed are outlined, and a discussion is presented on the trends in the electronics industry
that affect distributors.

Tracking Part Changes Through the Part Supply Chain: Chapter 9 discusses the
relevant standards and industry practices for part change notification and control. Examples
of commonly made changes and the underlying reasons for them are also provided.

Parts Selection and Management to Avoid Counterfeit Electronic Parts: Chapter 10
introduces the counterfeiting problem with respect to electronic parts through examples and
financial implications. Initiatives at organizational, industry, and governmental levels
against counterfeiting activity are provided, along with specific recommendations for part
and equipment manufacturers.

Equipment Supplier Intervention Techniques: Chapter 11 provides guidance for
equipment supplier intervention in regard to supply chain members. Case studies are
provided with example cost information.

Determination of the Life Cycle Environment: Chapter 12 marks the beginning of the
application-specific tasks of parts selection and management. The focus of this chapter is on
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the different parameters that characterize a life cycle environment. Methods and tools used
to determine the life cycle environment of an electronic part are provided.

Performance: Chapter 13 discusses part performance assessment. Methods of
characterizing the thermal profile and making parts compliant to environmental
requirements are presented. Three methodologies by which a part may be used beyond the
manufacturer’s specified temperature limits are introduced. Economic aspects of ensuring
part conformance to environmental requirements are also presented.

Reliability Assessment: Chapter 14 presents the methodology for assessing part reliability.
The chapter outlines the information necessary to conduct a reliability assessment, addresses
the situations in which part manufacturer testing may be used to assess reliability, and
presents guidance for reliability assessment through virtual qualification and accelerated
testing.

Assembly Requirements and Constraints Assessment: Chapter 15 discusses how to select
parts based on assembly requirements and limitations. The focus is on determining the
manufacturability associated with including a candidate part within an assembly. Various
assembly, routing compatibility, and test and rework acceptability issues are presented, and
their impact on the cost and yield of the product is discussed.

Obsolescence Prediction and Management: Chapter 16 focuses on minimizing the impact
of part obsolescence by providing a methodology to evaluate part and product life cycles,
assess their life cycle mismatch, and then select the part based on mismatch assessment.
The chapter also identifies obsolescence mitigation strategies, evaluates the pros and cons of
the various obsolescence mitigation options, and provides a decision support methodology
for selecting the best alternative.

Part Acceptance and Risk Management: Chapter 17 guides the reader through the risk
management functions associated with parts selection. Risk assessment, mitigation, and
management are discussed. Unmanaged risks and their economic impact are presented.

Environmental and Legislative Issues: Chapter 18 explains the issues associated with new
materials that are used as substitutes for lead and halogenated flame retardants in electronic
parts. The legislative framework driving the changes, as well as new materials and their
implications for assembly, reliability, and the risks of patent infringement, are discussed.
Industry groups working toward “green” electronics and eco-labeling strategies are
identified.

Legal Liabilities: Chapter 19 explores the legal issues associated with the parts selection
and management process. Both international and U.S. laws are discussed. Prudent business
and engineering practices that may reduce the implications of a potential legal action are
included. Particular attention is devoted to the use of parts beyond the manufacturer’s
temperature specifications.
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