ipc whma a 620 manual

ipc whma a 620 manual is an indispensable resource for anyone involved in the acceptance of
electronics assemblies. This comprehensive guide, established by the IPC (Association Connecting
Electronics Industries) and WHMA (Wire Harness Manufacturers Association), provides a universal
language and set of criteria for evaluating the quality of wire and cable assemblies. Understanding
the nuances of the IPC-WHMA-A-620 standard is crucial for manufacturers, inspectors, quality
assurance personnel, and anyone responsible for ensuring the reliability and performance of
electronic products. This article will delve into the core aspects of the [IPC-WHMA-A-620 manual,
covering its purpose, key requirements, inspection criteria, and the significant impact it has on the
electronics manufacturing industry.
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Understanding the IPC-WHMA-A-620 Standard

The IPC-WHMA-A-620 standard, officially titled "Requirements and Test Methods Standard for
Electronic Assemblies," is a collaborative effort that defines acceptability criteria for both flexible
and rigid printed circuit board assemblies and wire harness assemblies. It is widely recognized as
the premier document for establishing quality standards in the electronics manufacturing sector.
The manual is designed to provide a clear, visual, and objective basis for inspection, reducing
ambiguity and disputes between suppliers and customers.

This standard is not a design guide; rather, it focuses solely on the end product's manufacturability
and acceptability. It covers a broad spectrum of defects, from minor cosmetic issues to critical
functional flaws, and provides detailed photographic examples and descriptive text to aid in their
identification and classification. The IPC-WHMA-A-620 manual has evolved over the years through
consensus among industry experts, ensuring its relevance and accuracy in reflecting current
manufacturing practices and technologies.

The Evolution of IPC Standards

IPC standards have a long history of guiding the electronics industry. The IPC-WHMA-A-620 is built
upon the foundation laid by earlier IPC standards, particularly those related to printed circuit board
assemblies. Its development alongside the WHMA signifies a dedicated focus on the specific



challenges and requirements of wire and cable termination and assembly processes. This evolution
reflects the increasing complexity and miniaturization of electronic devices, demanding more
stringent quality controls.

Industry Consensus and Global Adoption

The strength of the IPC-WHMA-A-620 lies in its development through a consensus process involving
manufacturers, users, and experts from around the world. This global perspective ensures that the
standard addresses a wide range of manufacturing environments and customer expectations. As a
result, it has become a de facto international standard, facilitating trade and ensuring consistent
quality across different regions and supply chains.

Purpose and Scope of the IPC-WHMA-A-620 Manual

The primary purpose of the IPC-WHMA-A-620 manual is to establish a set of mutually agreed-upon
criteria for the acceptance of electronic assemblies and wire harnesses. It serves as a common
language for communication between manufacturers, suppliers, and customers, ensuring that
expectations for quality are clearly defined and understood. The scope of the standard is extensive,
covering various aspects of electronic assembly production.

This manual is crucial for ensuring product reliability and preventing costly rework or failures in the
field. By providing clear, objective criteria, it helps to minimize subjective interpretations during
inspection processes. The IPC-WHMA-A-620 is divided into several sections, each addressing specific
types of assemblies and defects, making it a highly organized and accessible reference tool.

Defining Acceptability

The core function of the IPC-WHMA-A-620 is to define what constitutes an acceptable electronic
assembly or wire harness. This includes specifying acceptable process parameters, material
requirements, and the conditions under which an assembly can be deemed ready for use. It moves
beyond simple pass/fail scenarios to categorize defects by their potential impact on performance and
reliability.

Applicability to Various Assembly Types

The IPC-WHMA-A-620 covers a wide range of electronic assemblies, including but not limited to:

e Wire and cable assemblies

¢ Printed circuit board assemblies (PCBA)



e Component mounting and soldering

e Connector assembly

e Cable preparation and termination

e Insulation displacement connectors (IDC)
e Crimped connections

e Soldered connections

This broad applicability makes it a fundamental document for most electronics manufacturers.

Key Concepts and Terminology

To effectively utilize the IPC-WHMA-A-620 manual, a thorough understanding of its key concepts
and terminology is essential. The standard employs precise language to avoid misinterpretation.
Familiarity with these terms ensures consistency in inspection and communication.

Key terms include "Class 1," "Class 2," and "Class 3" assemblies, which define different levels of
product complexity and serviceability, each with its own set of quality requirements. The standard
also defines various types of defects, such as process-related defects, material-related defects, and
workmanship defects. Understanding these classifications is fundamental to applying the criteria
correctly.

Classification of Assemblies

The IPC-WHMA-A-620 defines three classes of products, each with distinct requirements:

¢ Class 1: General Electronic Products. These assemblies are intended for applications
where the primary requirement is basic function. They may include consumer products and
applications where cosmetic appearance is not a primary concern, and the product life cycle is
shorter.

¢ Class 2: Dedicated Service Electronic Products. These assemblies are intended for
applications where continued high performance and extended life are required. Reliability is a
major consideration, and the product is expected to have a longer life cycle than Class 1.

¢ Class 3: High Performance Electronic Products. These assemblies are intended for
applications where the utmost reliability and extended life are mandatory. Failures in these
products cannot be tolerated, as they may result in hazardous situations or catastrophic
mission failure. Examples include aerospace, medical devices, and military systems.



Defect Categories

Defects are typically categorized based on their impact and origin, which helps in determining the
appropriate acceptance criteria. These categories can include:

e Critical defects: Those that will cause hazardous or unsafe conditions.

e Major defects: Those that are likely to reduce materially the usability of the unit or product for
its intended purpose.

e Minor defects: Those that are not likely to reduce materially the usability of the unit or product
for its intended purpose, or are a departure from established standards having little bearing
on effective use.

Understanding these classifications is vital for consistent application of the IPC-WHMA-A-620
manual.

Inspection Criteria and Acceptance Requirements

The IPC-WHMA-A-620 manual is replete with detailed inspection criteria and acceptance
requirements. These are presented in a highly visual format, often accompanied by photographs that
illustrate acceptable conditions and common defects. The goal is to provide objective guidelines that
minimize the subjectivity often associated with visual inspection.

Each section of the manual focuses on specific types of assemblies or components, outlining
acceptable conditions for solder joints, wire stripping, crimp connections, insulation integrity, and
more. The requirements are carefully detailed to address factors such as dimensional accuracy,
material properties, and process integrity. This meticulous approach ensures that the final product
meets the intended quality and reliability standards.

Visual Inspection Techniques

The standard emphasizes the importance of proper visual inspection techniques. This includes using
appropriate magnification, lighting, and inspection tools. The manual often specifies the type of
illumination and magnification required to accurately assess certain features and defects. This
standardization ensures that inspections are conducted consistently, regardless of the inspector or
location.

Specific Criteria for Soldered Connections

Soldered connections are a critical aspect of electronic assemblies, and the IPC-WHMA-A-620



provides extensive guidance on their acceptability. This includes criteria for solder fillet size and
shape, wetting, voids, and bridging. The manual illustrates acceptable solder joints and highlights
common defects, such as insufficient solder, excessive solder, and cold solder joints.

Criteria for Wire Termination and Crimping

For wire and cable assemblies, the IPC-WHMA-A-620 manual details the requirements for wire
stripping, crimping, and insulation displacement connections. This covers aspects like conductor
cleanliness, crimp height, insulation intrusion, and mechanical strength. The standard provides
specific criteria to ensure that these terminations are robust and will perform reliably throughout
the product's life.

Specific Requirements for Wire and Cable Assemblies

The IPC-WHMA-A-620 manual dedicates significant attention to the specific requirements of wire
and cable assemblies. This area is crucial, as the integrity of these connections directly impacts the
functionality and safety of electronic systems. The standard provides detailed guidelines for various
types of wire terminations, ensuring consistency and reliability.

This includes comprehensive information on crimped connections, insulation displacement
connections (IDCs), and soldered connections within wire harnesses. The manual outlines acceptable
conditions for conductor deformation, insulation displacement, and the overall mechanical strength
of the termination. Photographic examples are provided to clearly illustrate acceptable and
unacceptable criteria.

Crimped Connections

The manual specifies acceptance criteria for crimped connections, focusing on several key aspects:

e Crimp Height: The appropriate height of the crimped barrel is essential for ensuring good
electrical contact and mechanical strength. The IPC-WHMA-A-620 provides specific ranges for
acceptable crimp heights based on the wire gauge and terminal type.

e Dimensional Integrity: Beyond height, the overall form and uniformity of the crimp are
evaluated. This includes ensuring the conductor is fully captured and that there is no excessive
deformation or damage to the conductor strands.

e Insulation Support: The degree to which the insulation is supported and retained by the
crimp is also critical to prevent strain on the conductor.



Insulation Displacement Connections (IDCs)

IDCs offer a solderless termination method. The IPC-WHMA-A-620 outlines the criteria for
acceptable IDC connections, which typically include:

e Proper Slot Engagement: Ensuring that the conductor is fully seated within the insulation
displacement slot.

e Insulation Cut: Verifying that the insulation is cleanly cut, allowing for good contact with the
conductor.

e Absence of Nicking or Scraping: The conductor should not be nicked or scraped during the
termination process.

Soldered Connections in Wire Harnesses

While often associated with PCBA, soldered connections are also used in wire harnesses. The IPC-
WHMA-A-620 provides guidance on acceptable soldering for wire termination, including proper flux
removal, solder coverage, and the absence of defects like cold solder joints or voids. These criteria
ensure the long-term electrical and mechanical integrity of soldered joints within a harness.

The Role of the IPC-WHMA-A-620 in Quality Assurance

The IPC-WHMA-A-620 manual plays a pivotal role in quality assurance (QA) for electronics
manufacturers. It provides a standardized framework for inspection, testing, and documentation,
enabling companies to consistently produce high-quality products. By establishing clear, objective
criteria, it reduces the reliance on subjective judgment, leading to fewer disputes and improved
customer satisfaction.

Implementing the IPC-WHMA-A-620 standard requires a commitment to training personnel,
maintaining appropriate equipment, and establishing robust QA procedures. It is an integral part of
a comprehensive quality management system, contributing significantly to product reliability, safety,
and performance. Adherence to this standard can also provide a competitive advantage by
demonstrating a company's commitment to excellence.

Reducing Rework and Scrap

One of the most significant benefits of applying the IPC-WHMA-A-620 is the reduction in rework and
scrap. By identifying and addressing potential defects early in the manufacturing process,
companies can avoid costly rework and material waste. The clear acceptance criteria help prevent
products that do not meet standards from progressing through the production line.



Enhancing Product Reliability and Performance

The IPC-WHMA-A-620 standard is fundamentally about ensuring product reliability. By setting
stringent criteria for the construction and termination of electronic assemblies and wire harnesses,
it minimizes the risk of failures in the field. This, in turn, leads to improved product performance,
longer product lifespan, and enhanced customer trust.

Facilitating Communication with Customers

The standard acts as a universal language for quality in the electronics industry. When a
manufacturer and their customer agree to adhere to the IPC-WHMA-A-620, there is a shared
understanding of what constitutes acceptable workmanship. This reduces miscommunication,
clarifies expectations, and facilitates smoother business transactions, especially in global supply
chains.

Training and Certification for IPC-WHMA-A-620

To effectively implement and utilize the IPC-WHMA-A-620 standard, comprehensive training and
certification programs are available. These programs are designed to educate individuals on the
intricacies of the standard, including its various criteria, inspection methodologies, and acceptance
requirements. Certification provides a verifiable demonstration of an individual's proficiency in
applying the IPC-WHMA-A-620.

There are different levels of training, catering to inspectors, operators, and managers. Certified IPC
Specialists (CIS) and Certified IPC Trainers (CIT) play a crucial role in ensuring that companies have
the internal expertise to maintain high quality standards. Investing in such training is a strategic
move for organizations aiming for excellence in their electronic assembly processes.

Certified IPC Specialist (CIS) Training

CIS training focuses on providing individuals with the knowledge and skills to inspect electronic
assemblies and wire harnesses according to the IPC-WHMA-A-620 criteria. This training covers
visual inspection techniques, defect identification, and the proper application of the standard’s
requirements for different product classes.

Certified IPC Trainer (CIT) Programs

CIT programs equip individuals with the expertise to train others within their organization on the
IPC-WHMA-A-620 standard. CITs are responsible for delivering training sessions, ensuring that
personnel understand and can apply the standard effectively, and often overseeing internal quality



initiatives related to the standard.

Importance of Continuous Training

The electronics industry is constantly evolving, and IPC standards are updated periodically to reflect
these changes. Therefore, continuous training and recertification are essential to ensure that
individuals and organizations remain current with the latest revisions and best practices outlined in
the IPC-WHMA-A-620 manual.

Benefits of Adhering to IPC-WHMA-A-620 Standards

Adhering to the IPC-WHMA-A-620 standard offers a multitude of benefits for electronics
manufacturers, their suppliers, and ultimately, the end-users of their products. These advantages
extend beyond mere compliance, contributing to operational efficiency, enhanced product quality,
and a stronger market position.

By standardizing quality expectations and inspection criteria, companies can streamline their
manufacturing processes, reduce costly errors, and build a reputation for reliability. This ultimately
translates into increased customer satisfaction, reduced warranty claims, and a more competitive
edge in the global marketplace. The investment in understanding and implementing this standard is
a strategic imperative for success in the modern electronics industry.

Improved Product Quality and Reliability

The most significant benefit is the inherent improvement in product quality and reliability. By
following the detailed acceptance criteria, manufacturers ensure that their assemblies are built to
last and perform as intended, minimizing the chances of premature failure and enhancing user
experience.

Cost Reduction Through Reduced Rework and Warranty
Claims

Reduced rework and scrap, as mentioned previously, directly lead to cost savings. Furthermore,
improved product reliability results in fewer warranty claims, further contributing to a healthier
bottom line and a more sustainable business model.

Enhanced Customer Confidence and Market Reputation



When a company demonstrates its commitment to high-quality standards like the IPC-WHMA-A-620,
it builds trust with its customers. This commitment can be a significant differentiator in a
competitive market, leading to increased customer confidence and a stronger brand reputation as a
provider of dependable electronic products.

Streamlined Supply Chain Management

The IPC-WHMA-A-620 provides a common language for quality across the supply chain. This
simplifies communication between manufacturers, component suppliers, and contract
manufacturers, ensuring that everyone is working towards the same quality objectives and reducing
potential conflicts or misunderstandings.

FAQ

Q: What is the IPC-WHMA-A-620 manual primarily used for?

A: The IPC-WHMA-A-620 manual is primarily used to define the acceptance criteria for the
manufacturing and inspection of flexible printed circuits, rigid printed circuits, and wire and cable
assemblies. It provides a common language for quality and workmanship standards.

Q: Who are the main users of the IPC-WHMA-A-620 standard?

A: The main users include electronics manufacturers, quality assurance inspectors, production
personnel, contract manufacturers, designers, and procurement specialists within the electronics
industry who are involved in the production or procurement of electronic assemblies and wire
harnesses.

Q: What are the three classification levels (Classes) defined in
the IPC-WHMA-A-620?

A: The three classification levels are Class 1 (General Electronic Products), Class 2 (Dedicated
Service Electronic Products), and Class 3 (High Performance Electronic Products). These classes
represent different requirements for product complexity, reliability, and application criticality.

Q: How does the IPC-WHMA-A-620 manual address defects in
wire assemblies?

A: The manual provides detailed criteria and visual aids for identifying and accepting or rejecting
various defects in wire assemblies, including issues related to crimping, soldering, insulation
displacement connections, wire stripping, and overall harness construction.



Q: Is the IPC-WHMA-A-620 a design guide?

A: No, the IPC-WHMA-A-620 is not a design guide. It is an acceptance criteria standard focused on
the workmanship and acceptability of finished electronic assemblies and wire harnesses, not on how
to design them.

Q: What is the relationship between IPC and WHMA in the
IPC-WHMA-A-620 standard?

A: TPC (Association Connecting Electronics Industries) and WHMA (Wire Harness Manufacturers
Association) collaborated to develop and maintain the IPC-WHMA-A-620 standard, combining their
respective expertise in electronic assemblies and wire harness manufacturing.

Q: How frequently is the IPC-WHMA-A-620 standard updated?

A: The IPC-WHMA-A-620 standard is typically updated periodically, often every few years, to reflect
advancements in technology, manufacturing processes, and industry consensus. It is important to
use the most current revision of the standard.
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