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Al Server Hardware Section

Overview

Al Server PCB Hardware Breakdown From a functional perspective, PCB value in an Al
server can be grouped into three parts: the GPU board assembly, Powering.

Key Takeaways

Al servers are composed of specialized hardware sections including GPU accelerator
cards, CPU motherboards, storage and control boards, power modules, and high-
performance interconnects, all optimized for Al workloads.Core Hardware Sections

Modern Al servers, such as NVIDIA DGX A100/H100 systems, are typically divided into
five main hardware sections:

* Front Fan Module: Houses multiple fans (e.g., eight in an 8U server) to manage
airflow and cooling for high-density components .

* Drives and Front Control Board: Contains storage drives and a control board
responsible for system management and external device signaling. For example, the
DGX A100 includes eight 3.84 TB drives, totaling 30 TB of internal storage .

* GPU Board Assembly (GPU Board Tray): The defining section of Al servers,
containing GPU accelerator cards, module boards, and NVSwitch units. GPUs like
NVIDIA H100 or AMD MI300X are mounted on multi-layer PCBs with HBM memory
stacks, power management ICs, and thermal interface materials. SXM-form-factor
GPUs require a baseboard for power, NVLink routing, and PCle connectivity .
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* CPU Motherboard Assembly (CPU Motherboard Tray): Hosts the system CPUs (e.g.,
AMD EPYC or Intel Xeon), system memory, network adapters, and PCle switches.
CPUs handle system management and workloads unsuitable for massive
parallelization, while GPUs perform the bulk of Al computations .

* Power Modules: Include multiple power supply units to support high-performance
GPUs and other components. Each GPU accelerator card (OAM) corresponds to a
dedicated power and PCB configuration, often requiring 14-20 PCB layers with Ultra
Low Loss materials for high-end systems .

PCB and Semiconductor Considerations

Al server PCBs are among the most complex in the industry. Key points include:

* GPU Accelerator Cards: Multi-layer PCBs with GPU dies, HBM stacks, and power ICs.
SXM GPUs mount to a baseboard for connectivity and power distribution .

* Unit Baseboard (UBB): Hosts the entire GPU platform, often a 26-layer PCB with
Ultra Low Loss CCL, critical for NVSwitch and GPU interconnects .

* Semiconductors: Chips account for over 95% of an Al server rack's content value,
including Al accelerators, CPUs, DPUs, FPGAs, and networking chips. These
components provide the compute, memory, and interconnect bandwidth required for
Al training and inference .

Summary

Al servers are purpose-built for massive parallelization and high-throughput tensor
operations, with hardware sections optimized for cooling, power delivery, and
interconnect performance. The GPU assembly, CPU motherboard, storage/control
boards, and power modules are tightly integrated, with PCB design and
semiconductor selection playing a critical role in overall system efficiency and Al
workload performance .
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