Ceramic Heatsink for Al Servers

SOLAR ¢ro.

Article Overview

Ceramic heatsinks offer high thermal conductivity, electrical insulation, and chemical resistance, making them
ideal for cooling high-power Al server components.

Advantages of Ceramic Heatsinks

Ceramic heatsinks, such as CeramTec's CeramCool(R) series, are made from aluminum oxide (Al203) or
aluminum nitride (AIN), combining excellent thermal conductivity with electrical insulation, corrosion
resistance, and chemical stability . These properties make them particularly suitable for Al servers, where
GPUs, TPUs, and ASICs generate dense and uneven heat loads. Unlike traditional aluminum or copper
heatsinks, ceramic materials alow direct chip-on-heatsink mounting, reducing therma resistance and
eliminating additional layers or barriers, which improves reliability and simplifies assembly .

Thermal Performance and Design Considerations
When designing a ceramic heatsink for Al servers, key factorsinclude:

o0 Thermal Load: Determine the heat dissipation requirements of Al components, which can reach hundreds of
watts per chip .

o Airflow and Space Constraints. Ensure the heatsink fits within the server chassis and aligns with airflow
paths to prevent hotspots .

0 Base and Fin Design: Ceramic heatsinks can incorporate vapor chambers or heat pipes to spread heat evenly
across fins, enhancing cooling efficiency .

o0 Thermal Interface Materials (TIMs): Proper TIMs, such as thermal paste or pads, are essential to minimize
thermal resistance between the chip and the ceramic base .

Integration with Al Server Systems

Ceramic heatsinks are compatible with high-power circuits, power electronics, and dense Al accelerators.
Their low thermal impedance and ability to handle high power density make them ideal for servers running
continuous Al workloads. Chip-on-heatsink technology alows for permanent, direct mounting, reducing
assembly complexity and potential failure points . Additionally, ceramic heatsinks can be metallized or
patterned with conductive paths for specialized applications, offering flexibility in system design .

Comparison with Traditional Materials

o Aluminum: Lightweight, cost-effective, good for general cooling, but electrically conductive.

0 Copper: Higher thermal conductivity than aluminum, better for space-constrained or high-performance
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applications, but heavier and more expensive.
o Ceramic: Combines high thermal conductivity with electrical insulation, chemical resistance, and durability,
making it ideal for high-reliability Al server environments.

Conclusion
Ceramic heatsinks provide a robust, high-performance solution for Al servers, particularly where electrica
insulation, chemica resistance, and high thermal efficiency are critical. By integrating chip-on-heatsink

designs, vapor chambers, or heat pipes, ceramic heatsinks can maintain optimal operating temperatures for
GPUs, TPUs, and other Al accelerators, enhancing system reliability, efficiency, and longevity .

The Additive Manufacturing of record-breaking pure copper heatsinks for high-performance computing
applications

RFQ checklist for high-density Al server heat sinks and cold plates: thermal load, fin density, CNC flatness,
ports,

Zaward | Thermal Solution Provider

Al servers generate much more heat than their predecessors, making efective cooling essential to maintain
optimal performance,

Ceramic Heat Sinks New possibilities with highly thermally conductive ceramic heat sinks made from
alumina and aluminum nitride

Pro Diamond set to become mainstream coolant for Al GPU servers as world"s best therma conductor
promises 25%

Cooling high-performance servers in data centers can face challenges like overheating components or poor
heat removal, leading to

Al workloads push thermal limits beyond traditional cooling. Discover what hyperscale data centers and Al
operators

Murata, the top MLCC (multilayer ceramic capacitor) maker, predicts demand will soar with Al"s rapid
growth. President

Our CeramCool&#174; ceramic heat sinks made of auminium oxide and auminium nitride combine
maximum
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Non-metallic materials such as ceramics and silicon effectively address these limitations while offering
comparable

Al isn"t just for big data centers--edge Al, robotics, and embedded systems (e.g., NVIDIA Jetson Orin, AMD
KriaK26)

Learn how vapor chambers, heat pipes, and IMS boards solve thermal management for Al server PCBs.
Discover

PT Heatsink offers cutting-edge thermal management solutions for Al systems, including heat pipe, extrusion,
and vapor chamber

Heat sink manufacturers continue to benefit from the surge in Al-driven server growth, with

A 1U rack server consists of multiple components, each generating varying amounts of heat and collectively
influencing
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