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®® MapYourTech | MapYourBasics Series Equipment - Al Data Center Interconnect

DEEP DIVE - OPTICAL INTERCONNECT

Electrical Bandwidth Limits

~18 dB PCB trace loss at 200G PAM4 Nyquist — DSP wastes 6—14 W per port
Copper reach fails at rack height (<2.2 m) above 1.6T per port o - a c a g e

Optics

Architecture, Status & Path to 1.6T Switches
Silicon Photonics - ELSFP - COBO - OIF - CPO vs LPO vs Pluggable

Silicon Photonics Integration
MZI modulator (Broadcom) vs Micro-Ring Resonator (Nvidia) — 200G PAM4/A
TSMC COUPE: EIC stacked on PIC via 3D hybrid bond — um-scale SerDes

ELSFP External Laser Strategy 3_5)( < 6 w 200G

400 mW UHP lasers — 1:4 CW split ratio keeps laser field-replaceable

ELSFP market forecast >$400M in 2027 - 200%+ CAGR through 2030 SISy ErOp=AlrOlRE [ERIDIRED
CPO vs Pluggable vs 15-16 W pluggable PAM4 - current gen

115.2T 10x 8.2M hr

Standards, MSAs & 100T Proving Ground

’ = 9 Quantum-X Throughput Resiliency Gain MTBF (Meta CPO trial)
OIF CPO IA - COBO - IEEE 802.3dj - XPO - OCI - Open CPX — OFC 2026 144 x 800G ports vs conventional pluggable Rev2 no stat. failures
100T switch generation is CPO's 2026 commercial validation milestone

<6W @ 800G 200G PAM4/lane ~18 dB PCB Loss IEEE 802.3dj 400 mW ELSFP 8.2M hr MTBF 102.4T Bailly 1:4 Split Ratio
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pJ/bit Metrics and Measurement E n e rgy

Standardized energy efficiency benchmarks for optical links
Efficiency in
-
Component-Level Efficiency ptl ca I
DSP scaling, silicon photonics, and amplifier optimization N t I

pJ/bit Metrics and Green Network Design for
Co-Packaged Optics Architecture Sustainable Optical Transport Infrastructure

3x power reduction with integrated optical I/O

<5 3x

pJibit CPO Power Savings
Co-Packaged Target CPO vs Pluggable

Green Network Design Strategies 0,
Sustainable architecture, Al optimization, and renewables 32 /o 5“ m

E gdectoﬂ DSP Process
ate-Adaptive Savings Coherent ASIC Node
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