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Trend of Optical Transmission Technologies

Networking technologies evolve beyond Mooreôs law.
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Study Group on Ubiquitous Networking, Ministry of Internal Affairs and Communications

ÉWDM technologies
ÉUltra high speed optical interface technologies
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Evolution of Photonic Networks

Photonic network revolution, Photonic Internetworking Forum, 2002
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Point-to-point WDM 
transmission

OADM: Optical Add/Drop Multiplexer
OXC: Optical Cross-connect
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WDM ring network 
based on OADM

Optical mesh network 
based on OXC

Photonic label 
switching network

Photonic packet 
switching network

Lambda utility project
ÅUser control
ÅMore scalability
ÅMore bandwidth
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On-demand Lambda Connection
Å Bandwidth-rich applications
ï Grid computing
ï Real-time streaming: digital cinema, medical, education
ï e-Commerce: Network storage

Å Lambda connection anywhere on demand 
through customer-initiative

High Capacity Storage 
for Streaming Contents

High Performance 
Computing

Super High Definition 
Video Streaming

Server Cluster
GRID Computing

Wide Area Network
Local Area Network
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Government-supported Photonic Network R&D Program in Japan
4 major projects supported by the Ministry of Internal Affairs and 
Communications (MIC) and National Institute of Information and 
Communications Technology (NICT) Japan

Photonic node with multiple granularity switching capability
Å100 Tera-bps class photonic nodes
ÅPeta-bps class backbone networks control

Lambda Access
ÅTerabit LAN in geographical scale
ÅNetwork access at 100Gbps and beyond with single or multiple lambda interfaces

Lambda Utility
ÅControlling and managing an optical path over multiple carrier networks with high 
scalability of more than 1000 nodes
ÅHighly-spectral-efficient transmission link technology at 100Gbps and beyond
ÅModulation-format-independent all-optical 3R technology at 100Gbps and beyond

Optical RAM for all-optical packet switching
ÅUltra-fast optical random access memory based on nano-structured optical devices
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Lambda Utility Project
ÂMember organizations
¸NEC Corporation, 
¸Osaka University, 
¸Fujitsu Limited, 
¸Mitsubishi Electric Corporation, 
¸Oki Electric Industry Co., Ltd.

ÂProject period
¸Started in September, 2006.
¸Five-year project (FY2006 to FY2010) 
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Lambda Utility Project
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Highly-spectral-efficient Transmission Link Technology
- Multi-level modulation and demodulation technology at 100Gbps and beyond
- High-coding-gain forward error correction code for multi-level modulation format

Modulation-format-independent All-optical 3R Technology
- All-optical signal regeneration technology for both phase and 

intensity modulation format signals at 100Gbps and beyond

Wide Area Networks

Borderless Optical Path Control and Management Technology
- Photonic service gateway technology controlling and managing an optical path

over multiple carrier networks with high scalability of more than 1000 nodes

Photonic 
Service 
Gateway
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