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When A Chip Fabrication Facility Is Operating Normally, The Lifetime Of A
Microchip Operated At Temperature is a critical aspect for manufacturers, designers,
and end-users aiming to ensure the longevity and reliability of electronic devices.
Microchips, also known as integrated circuits (ICs), form the backbone of modern
electronics, ranging from smartphones to aerospace systems. Understanding how
operating temperature influences their lifespan is essential for optimizing performance,
planning maintenance, and preventing unexpected failures.

Understanding Microchip Operation and Lifespan

What Is a Microchip and Its Function?
A microchip is a tiny semiconductor device that contains millions to billions of transistors.
These transistors perform switching and amplification functions that enable complex
computations and data processing. The core components of a microchip include
transistors, interconnects, and insulating layers, all fabricated on silicon wafers.

Factors Influencing Microchip Longevity
Several factors impact the lifespan of a microchip, including:

Operating temperature

Voltage levels

Electrical stress and current density

Manufacturing quality and material integrity

Environmental conditions such as humidity and radiation

Among these, temperature plays a pivotal role due to its direct influence on the physical
and electrical properties of semiconductor materials.

Impact of Operating Temperature on Microchip



Lifespan

The Relationship Between Temperature and
Semiconductor Reliability
Elevated temperatures accelerate various degradation mechanisms within microchips,
reducing their operational lifespan. Conversely, operating at lower, controlled
temperatures can significantly extend device longevity. The relationship between
temperature and reliability is often described by the Arrhenius equation, which models the
rate of chemical reactions (or failure mechanisms) as a function of temperature.

Degradation Mechanisms Affected by Temperature
The main failure modes influenced by temperature include:

Electromigration: The movement of metal atoms within interconnects due to high1.
current densities, accelerated at higher temperatures.

Hot Carrier Injection (HCI): High-energy carriers damage the transistor's oxide2.
layers, more prevalent at elevated temperatures.

Bias Temperature Instability (BTI): Changes in threshold voltage over time3.
caused by prolonged bias at high temperatures.


