
Functions and Applications of Silicone
Singapore Modules

Article Overview

The silicone in a power module serves as an electrical insulator, mechanical stress absorber, and

environmental protector, ensuring reliable operation of high-voltage semiconductor components.

Electrical Insulation

Silicone gel provides robust electrical insulation within the compact module housing, preventing arcing and

partial discharges between high-voltage points such as IGBT collector-emitter pairs and bond wires. Its high

dielectric strength fills air gaps and surrounds conductive elements, allowing the module to safely withstand

its rated voltage over its service life and preventing gradual insulation degradation caused by tiny repetitive

sparks .

Mechanical Stress Mitigation

Power modules are composed of materials with different thermal expansion rates, including silicon chips,

copper terminals, aluminum bond wires, and ceramic substrates. During operation, temperature fluctuations

create mechanical stress at interfaces, particularly at bond wire connections and solder layers. The soft, elastic

nature of silicone gel acts as a mechanical damper, absorbing and distributing stress to prevent fatigue-related

failures like bond wire lift-off, thereby enhancing the module's power cycling capability .

Environmental Protection

Silicone gel forms a hermetic-like seal around sensitive semiconductor surfaces, protecting them from

moisture, dust, and corrosive gases. This prevents electrochemical migration, corrosion, and contamination

that could reduce insulation distances or create conductive paths. In outdoor applications like photovoltaic

inverters, silicone encapsulation also mitigates condensation caused by temperature fluctuations, extending

module lifespan and reliability .

Thermal Management

Advanced silicone gels contribute to thermal stability by maintaining performance under high junction

temperatures (up to 150?C) and transient overloads (up to 175?C). They help dissipate heat from high-power

IGBT modules, supporting higher power densities and improved efficiency in renewable energy and industrial

systems .

Summary
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In essence, the silicone in a Singapore or similar power module is multi-functional: it electrically insulates,

mechanically cushions, protects against environmental hazards, and supports thermal management. These

combined roles are critical for the long-term reliability, efficiency, and safety of high-voltage semiconductor

modules used in electric vehicles, PV inverters, and industrial drives .

Silicone-based emulsions gained higher scores from the volunteers in silkiness, freshness, and softness

features, while

Silicone moulded parts can be created for prototypes, in small batches, and for low-volume production. The

Silicones have a number of medical applications because they are chemically inert. Medical devices composed

of silicone may be

Silicone is a flexible and heat-resistant synthetic polymer made of silicon, oxygen, carbon, and other

Common Applications of Silicone Silicone is one of the most commonly used rubber polymers. Its

combination of

The chart highlights how silicone rubber excels in high-performance and specialized

However, silicone rubber does not have biodegradable properties and the heating process

Singapore Silicone Market Overview: Growing demand for silicones across various end-use industries

including construction,

Discover the unique properties of silicone rubber, its applications, and why it''s a top choice across industries.

Learn

Hier sollte eine Beschreibung angezeigt werden, diese Seite l&#228;sst dies jedoch nicht zu.

Learn the key properties of silicone rubber, its temperature resistance, chemical stability, and applications in

medical, automotive,

One-stop solution for your industrial silicone parts requirement. As a reliable and trusted partner, ARTRON

What Are Silicones? Silicones are polymers that are also known by the name polysiloxanes. Explore

preparation of silicones,
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Discover the versatile uses of silicone in household, industrial, medical, and more applications. Learn how

silicone

Silicone rubber is the most flexible, thermally stable polymer of extensive research. After the preparation of

various

Silicones are a potential class of minerals, having practical applications in almost every field from

construction, and
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