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1. The 100-Terabit Switch Power Wall

Modern AI hyperscale data centers deploying 51.2 Tbps and 102.4 Tbps network switches face an unsustainable

electrical thermal budget. In a traditional switch using pluggable optical transceivers (QSFP-DD/OSFP), over 30% of total

electrical power is dissipated driving high-speed electrical signals across copper PCB traces between the switch ASIC

and front-panel cages.

2. Co-Packaged Optics (CPO) Physical Integration

CPO eliminates front-panel copper traces entirely by packaging silicon photonics optical engines directly on the same

substrate interposer as the switch ASIC. Fiber optic ribbons enter the chassis and plug directly into the chip package.

Slashing electrical trace distance from 300 millimeters to under 15 millimeters reduces electrical SerDes power by 70%,

slashing overall switch power from 2,200W down to 850W.

3. The Laser Failure and Maintenance Crisis

CRITICAL: Indium Phosphide (InP) semiconductor laser diodes have a finite operational lifespan (MTBF of 5 to 7 years) and

degrade rapidly under high thermal stress (>70°C). In a CPO architecture, if an internal laser fails, replacing it requires taking

down the entire 102.4T switch and disconnecting liquid-cooling loops. This maintenance nightmare has driven industry adoption

of External Laser Sources (ELS) and Linear Pluggable Optics (LPO).

Empirical Laboratory & Architectural Benchmark Telemetry

Interconnect Topology SerDes Electrical Power Switch Package Latency Field Serviceability

Standard Pluggable (DSP) ~28 - 32 Watts per 800G 120 - 150 nanoseconds Hot-Swappable (10 seconds)

Linear Pluggable (LPO) ~14 - 18 Watts per 800G 30 - 45 nanoseconds Hot-Swappable (10 seconds)

Co-Packaged Optics (CPO) ~7 - 9 Watts per 800G (-70%) < 15 nanoseconds Requires Full Switch Teardown
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