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Optical Network Issues
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The “10x” Problem

® 10x Higher Speed Services — 100 GbE
" 10x Higher Capacity

® 10x Greater Density - ~ 1Tb/linecard

" 1/10 Cost/bit/network

= 1/10 Power consumption

® 10x Reliability

" Simultaneously...
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Infinera Architecture

" New services are added digitally
= Wavelengths are virtualized into digital bandwidth
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A Programmable Optical Network

Network Service Adapters

Intelligence Bandwidth Virtualization

P1C-based Optical Engine
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Today’s Focus: The Optical Engine
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PIC benefits...

—o— Normalized Wafer Starts
—A&— Normalized PIC Outs

60X increase in wafer utilization
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Functional Architecture:

Simple vs. Complex Modulation

10G NRZ Transmitter

40G PM-DOPSK Transmitter

10 Gb/s
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Large-Scale DWDM DQPSK Tx PIC
10 Channels x 40 Gb/s

Nested
MZM

21.5Gb/s NRZ Balanced
Receiver Eye

OFC/NFOEC Post-deadline:
10-Channel x 40Gb/s per channel
DQPSK Monolithically Integrated
InP-based Transmitter PIC

v Tunable
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PIC Roadmap

: PIC Roadmap :
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1490 nm S- band PIC transmission over 320 km
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SOAs Can Allow Full Fiber Spectrum

SOA bandwidth 55 THz
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Around 100 Tb/s fiber capacity enabled by PIC based SOAs
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Raman Demonstration over 1,650 km

1,650 km of SMF-28 Fiber
20 x 21 dB Spans
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Summary

= “Bits per Chip” is the only metric that correlates to

all the demands of network scaling

= Capacity

" Power

" Cost

= Size
= Flexibility
= Reliability

® 400 Gb/s going to 4 Th/s
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