Chapter 9: Industry Standards in Testability

9.1 Introduction to Industry Standards in Testability

As the complexity of electronic systems continues to grow, ensuring reliable testing is essential
for meeting performance and safety requirements across various industries. Industry standards
related to Design for Testability (DFT) provide guidelines that help ensure consistent and
effective testing procedures. These standards are crucial for defining the best practices for
designing testable systems, optimizing fault coverage, and ensuring compatibility across
different systems and manufacturers.

This chapter provides an overview of the key industry standards related to testability, with a
focus on their importance, implementation, and the compliance and certification requirements
for testable designs in the electronics and semiconductor industries.

9.2 Overview of Industry Standards Related to Testability

Industry standards are created to streamline the design, testing, and manufacturing processes,
ensuring that electronic systems are reliable, efficient, and safe for use in various applications.
These standards are developed by national and international bodies and are widely adopted by
manufacturers and engineers to achieve standardized procedures for testing electronic
components and systems.

9.2.1 IEEE 1149.1 — Boundary Scan (JTAG)

The IEEE 1149.1 standard, also known as JTAG (Joint Test Action Group), is one of the most
widely recognized industry standards for testing digital circuits. JTAG defines a method for
testing interconnects between ICs and components on a PCB (printed circuit board) without the
need for direct physical probes.

e Boundary Scan: This technique involves adding boundary scan cells to the pins of
digital ICs. These cells allow for easy observation and control of signal behavior at the
device boundaries, making it easier to detect faults in the interconnects between
components.

e Test Access Port (TAP): JTAG specifies a TAP, which is a standardized interface for
accessing and controlling the boundary scan cells. The TAP allows external test
equipment to interact with the system for testing purposes.

e Compliance: Compliance with IEEE 1149.1 ensures that a system’s interconnections
are properly tested and that high-quality standards are met in PCB-level testing. Many



industries, including automotive, aerospace, and consumer electronics, use JTAG for
quality control and testing.

9.2.2 IEEE 1500 — Core Testability

The IEEE 1500 standard addresses the testability of system-on-chip (SoC) designs, which
may contain multiple cores or functional blocks. The standard defines methods for adding test
structures to each core in an SoC, allowing individual testing of each component.

e Core Test Access Mechanism: IEEE 1500 specifies a standardized interface for test
access to each core in an SoC. This mechanism helps ensure that cores can be
independently tested without affecting the overall operation of the chip.

e Compliance: By following IEEE 1500, designers can improve the testability of SoCs,
ensuring higher fault coverage and reducing the testing time required for complex
systems. Compliance with this standard is particularly important for manufacturers of
integrated circuits and microprocessors.

9.2.3 1SO 26262 - Functional Safety for Automotive Systems

ISO 26262 is an international standard for functional safety in automotive systems, including
those related to embedded electronics, sensors, and control systems. This standard specifies
safety-related requirements for electronic systems in vehicles, with an emphasis on risk
assessment and the safety of electrical and electronic components.

e Testability Requirements: ISO 26262 includes specific requirements for ensuring that
automotive systems are testable and reliable under both normal and failure conditions.
It focuses on fault detection, including how to implement diagnostic tests, fault detection
strategies, and redundancy for critical components.

e Compliance: Compliance with ISO 26262 ensures that automotive systems meet
stringent safety standards, minimizing the risk of failure. Manufacturers must
demonstrate that their designs are testable and that safety-critical components have
been properly evaluated and validated through rigorous testing.

9.2.4 MIL-STD-883 — Military Testability Standards

MIL-STD-883 is a military standard for testing microelectronic devices used in aerospace,
defense, and military applications. This standard provides guidelines for testing the reliability
and durability of devices in harsh environments and ensures they meet the stringent operational
and safety requirements needed for military and aerospace systems.



o Testability Features: MIL-STD-883 includes requirements for fault detection, diagnostic
testing, and performance verification, specifically tailored for systems that must operate
in extreme conditions. These features are essential to ensure reliability under
challenging environmental conditions, such as high temperatures, vibrations, and
radiation.

e Compliance: Compliance with MIL-STD-883 ensures that components and systems
meet the rigorous testing requirements for military and aerospace applications. This
standard is widely used by manufacturers of military-grade electronics and defense
systems.

9.2.5 IEC 61508 — Functional Safety for Industrial Systems

The IEC 61508 standard is an international standard for functional safety, focusing on electrical,
electronic, and programmable systems used in industrial environments. It outlines safety
lifecycle requirements for systems that control safety-critical processes, such as in chemical
plants, nuclear power plants, and automated factories.

o Safety and Testability: IEC 61508 defines requirements for safety-related systems,
including fault detection, diagnostics, and system testability. It emphasizes the
importance of verifying that safety-critical systems are tested thoroughly to meet safety
requirements.

e Compliance: Compliance with IEC 61508 ensures that industrial systems can detect
and mitigate faults to prevent accidents. This standard is critical for companies involved
in the design and manufacture of industrial automation systems.

9.3 Compliance and Certification Requirements for Testable Designs

Adhering to industry standards is not only important for ensuring high-quality testable designs
but also for obtaining necessary certifications and approvals for products to be released to
market. Compliance with these standards helps manufacturers meet regulatory and safety
requirements, improve reliability, and reduce the risk of product recalls.

9.3.1 Certification for Safety-Critical Systems

For industries such as automotive, aerospace, and healthcare, ensuring the safety and reliability
of electronic systems is paramount. Certification requirements typically involve:

e Testability Analysis: A thorough analysis of testability features, ensuring that critical
components are accessible for testing and can be verified for proper function.



e Fault Detection and Diagnostics: The design must include mechanisms for detecting
faults and reporting issues, ensuring that the system can operate safely even in the
event of failures.

9.3.2 Regulatory Compliance in Consumer Electronics

In consumer electronics, ensuring that products are safe, functional, and reliable is essential for
market acceptance. Regulatory bodies, such as the Federal Communications Commission
(FCC) and Underwriters Laboratories (UL), require manufacturers to meet specific testability
standards to ensure product performance and safety.

e Performance and Reliability Testing: Compliance with standards like UL and FCC
often involves demonstrating that products can be tested for functionality and reliability,
including testability of key electronic components.

9.4 Benefits of Compliance with Testability Standards
Adopting industry standards for testability offers several advantages:

e Improved Quality: Compliance ensures that systems are thoroughly tested and meet
the required performance standards, reducing the likelihood of defects and product
failures.

e Faster Time-to-Market: With well-defined testing procedures and standards,
manufacturers can streamline the development and certification processes, reducing the
time required for product validation and approval.

e Lower Risk: By adhering to established standards, manufacturers can minimize the risk
of costly recalls, failures, or safety incidents due to undetected faults.

e Global Market Access: Compliance with internationally recognized standards ensures
that products meet the regulatory requirements for markets around the world, facilitating
broader distribution.

9.5 Conclusion

Industry standards related to testability play a crucial role in ensuring the reliability, safety, and
functionality of electronic systems. Standards like IEEE 1149.1 (JTAG), ISO 26262,
MIL-STD-883, and IEC 61508 provide the framework for designing systems that are not only



testable but also meet rigorous performance and safety requirements. Compliance with these
standards is essential for manufacturers to ensure product quality, gain certifications, and
access global markets. As electronic systems become more complex, adherence to these
standards will continue to be vital for maintaining high testing and quality assurance
benchmarks.
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