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EXECUTIVE SUMMARY

The GPU Server Compute Module PCIe 5.0/6.0 Channel Margin Analysis

platform is an OEM-grade engineering reference and validation solution for

characterizing high-speed serial link robustness in next-generation AI and HPC

compute modules. It provides deterministic measurement of channel margin

across PCIe 5.0 (32 GT/s) and PCIe 6.0 (64 GT/s) fabrics, enabling system

architects to quantify signal integrity headroom, equalization performance, and

link stability prior to volume deployment. The platform combines a calibrated

compute module carrier, embedded channel-margin instrumentation, and

OEM-validated analysis firmware to deliver repeatable, carrier-grade results for

datacenter and edge AI infrastructure.



ARCHITECTURE & CHASSIS DESIGN

The compute module carrier is engineered around a high-layer-count

backplane with impedance-controlled differential pairs, precision reference

clock distribution, and dedicated margin-analysis tap points. The chassis

supports a single GPU compute module in a standardized mezzanine form

factor, with front-accessible PCIe 5.0/6.0 host interfaces and a shielded

instrumentation bay. Thermal design uses directed airflow across the module

and retimer zones, with redundant fan trays and temperature telemetry at each

channel group. The analysis subsystem captures eye-diagram, jitter, and

bit-error-rate data without altering production link topology, preserving native

channel characteristics.

HARDWARE FEATURES



- Dual-mode PCIe 5.0 and PCIe 6.0 channel margin measurement with per-lane

granularity.

- Integrated eye-diagram capture, jitter decomposition, and BER contour

analysis.

- Precision reference clock generation with selectable spread-spectrum profiles.

- Non-intrusive margin tap architecture preserving production signal paths.

- Per-channel temperature and voltage telemetry for correlation with margin

drift.

- Local analysis firmware with deterministic replay and export of measurement

datasets.

- Redundant power entry and hot-swappable fan trays for continuous

validation campaigns.

COMPLIANCE & STANDARDS

The platform is designed to support validation against PCI-SIG PCIe 5.0 and

PCIe 6.0 base specifications, including transmitter and receiver electrical

compliance test points. It aligns with industry signal-integrity measurement

practices and supports audit-ready reporting for OEM qualification programs.

Compliance evidence is generated in structured formats suitable for inclusion in

platform qualification dossiers.



TECHNICAL SPECIFICATIONS

The following table summarizes the primary hardware and measurement

parameters of the platform. Values represent OEM-validated nominal

specifications under controlled laboratory conditions.

Parameter Specification

Form Factor 1RU compute module carrier chassis

Supported Interfaces PCIe 5.0 (32 GT/s) and PCIe 6.0 (64

GT/s) host links

Channel Margin Measurement Per-lane eye diagram, jitter, and BER

contour analysis

Reference Clock Precision differential clock with

selectable spread-spectrum profiles

Power Supply 1+1 redundant AC/DC input

Cooling Redundant hot-swappable fan trays

with directed airflow

Telemetry Per-channel temperature and voltage

monitoring

Management Local analysis firmware with

deterministic replay and export



Operating Environment Datacenter and controlled laboratory

conditions

ORDERING OPTIONS

- Base configuration: single-module carrier with PCIe 5.0 margin-analysis

firmware.

- Dual-mode configuration: adds PCIe 6.0 measurement capability and

extended jitter analysis.

- Redundant power and fan options for extended-duration validation

campaigns.

- Calibration and certification service packages for regulated qualification

environments.




