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AI computing server circuit board

Overview
AI server PCBs are high-performance printed circuit boards specifically engineered for
artificial intelligence servers.

Key Takeaways
AI server PCBs are high-performance, multi-layer circuit boards engineered to handle
extreme data rates, power delivery, and thermal demands in AI computing
environments.Role and Importance

AI server circuit boards, or PCBs, serve as the structural and electrical backbone of AI
servers, connecting CPUs, GPUs, TPUs, memory, storage, and networking
components. Unlike traditional server PCBs, AI server boards must support massive
parallel processing, high-speed data transfer, and advanced thermal management,
making them critical for overall system performance and reliability .

Key Technical Features
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1. Ultra-High Layer Counts: AI server PCBs often feature 20 to 40+ layers, with some
prototypes reaching 68 layers. This high layer count allows dense interconnections
between processors, accelerators, and memory while maintaining signal integrity . 2.
High-Density Interconnect (HDI) Technology: HDI enables micro-vias, blind and buried
vias, and sequential lamination, allowing line widths and spacing as small as 40
microns. This compact design supports tens of thousands of connection points in
limited space, reducing signal path lengths and improving data transfer speed . 3.
Extreme Signal Integrity: Data transfer rates in AI servers can exceed 100 Gbps,
requiring precise impedance control and low-loss materials such as Megtron 6,
TU-872, or Megtron 7 to minimize signal attenuation and maintain high-speed
performance . 4. Power Delivery and Thermal Management: AI accelerators can
consume 300–700W per component, necessitating heavy copper layers and robust
power planes. PCBs must also support liquid cooling and advanced heat dissipation to
handle kilowatt-level thermal loads without compromising reliability . 5. Material
Upgrades: Standard FR-4 materials are insufficient for AI workloads. High-
performance substrates with low dielectric loss and superior thermal properties are
used to ensure stable operation under high-frequency and high-power conditions .

Manufacturing and Cost Considerations

AI server PCBs are significantly more expensive than traditional server boards, with
costs reaching $170,000 per system for high-end designs. Manufacturing tolerances
are extremely tight, with laser-drilled vias as small as 0.06mm and via aspect ratios
up to 25:1. Quality control is critical, as failures can cost $300K–$1M per hour in
downtime .

Future Trends

The evolution of AI server PCBs is driven by increasing computational demands,
higher data rates, and more complex hardware architectures. Future innovations
include even higher layer counts, improved HDI techniques, advanced materials, and
integration with next-generation interconnects to support AI workloads at exascale
levels . In summary, AI computing server circuit boards are highly specialized, multi-
layer PCBs designed to meet the extreme requirements of modern AI servers,
balancing high-speed data transmission, power delivery, thermal management, and
reliability to enable cutting-edge AI performance .
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FPGAs for Artificial Intelligence (AI) – Intel
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Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

© 2026 COETZER OPTICAL SYSTEMS (Pty) Ltd - All rights reserved



Page 9/9

Contact Us

Continue your research online:

Website: https://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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