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光通訊產業現況

•Lucent, Nortel, JDS 
Uniphase, Corning股價皆
面臨一美元關卡保衛戰

•景氣預期於2004年回穩?

•減產

•裁員

•關廠

•退出市場

谷底確認?



光通訊產業回顧

• 1998年之前呈穩健成長

• 1998年隨.com風潮而急遽擴張

• 2000年達到頂點

• 2000年之後翻轉直下

• 2002年Q4股價到達谷底

• 研發過度集中於Backbone, DWDM系統
技術進步迅速

• 市場過度預期, 長途光纖通訊容量過剩

• 大廠過度強調產業垂直整合, 元件品質
要求高, 價格不利用戶端要求

• 用戶端市場尚無利基應用出現



光通訊產業趨勢

•市 場 重 心 將 由 Backbone轉 至 Access 
Network

•產品發展將由強調可靠度轉至強調價格

•Lucent及Nortel等設備大廠相繼退出光通
訊元件市場，將使元件製造轉向低製造成
本國家

•國際間產業垂直分工模式可望建立

•自動化大量生產方式可望建立



Roadmap of Optical Tranceiver
- Prospective of Agilent

High Data Rate & Small Size



Electrical Sub-Assembly, ESAOptical Sub-Assembly, OSA

Convensional Optical Transceiver Module



Laser Diode

Mirror

Lens

Wire Bond

Laser Diode

TO-CAN Laser Diode Package - Cost v.s. Performance

• Data Rate: 155 Mbps ~ 2.5 Gbps

• LD to Fiber Alignment: Laser Welding & Active 
Alignment

• Components Assembly: Fully Automated

• More function designed into OSA: Poor

• Integration of OSA and ESA: Poor

• Automated Module Surface-Mount to Board: Poor

Siemens TO-CAN LD based on MEMS for FTTH 
BIDI Module

Cost

Electrics

Package

Optics



TO-CAN PIN Photodetector Package - Cost v.s. Performance

TIA

Capacitor

PIN PD

Gold Wire

Solder Die Attachment
Gold Wire Bonding

• Data Rate: 155 Mbps ~ 2.5 Gbps

• LD to Fiber Alignment: Laser Welding & 
Active Alignment

• Components Assembly: Fully Automated



• Housing Material/Cost

• Batch Manufacturing

• Automated Production

• Cycle Time for Active Alignment

Laser Welding - Cost v.s. Package



Agilent’s Solution for Transceiver Package

LD SiOB

m-PD

Align Key

V-Groove

Fiber



Micromachined Silicon Optical Bench
& Passive Alignment

Silicon Optical Bench

V-Groove

AuSn

Main Issues:
•Silicon Optical Bench Fabrication
•AuSn Evaparation
•LD/PD Flip-Chip Bonding
•Epoxy Assembly for Fiber Mounting
•Coupling Efficiency
•Reliability

Challenge: Submicrometer Process Requirement

Semiconductor Processed 
Submount Replaced 
Mechanical Housing:
•Batch Procee
•High Precision Process

Automated LD/PD 
Assembly

Passive Alignment 
for LD to Fiber 
Coupling



Requirements for Silicon Optical Bench
- Kyocera’s Specification

Kyocera



Butterfly PKG

Mini-DIL PKG

Surface Mount PKG

Package Types for Laser/Photodetector Modules 



Integrate Package Concept - Market Requirement: 
Cost Reduction/Size Reduction    

Mini-DIL PKG on SFF Tx/RX

Butterfly PKG LD Module

OSA based on SiOB 

ESA 

Surface Mount Package Tx/Rx

10 Gbps Surface Mount PKG 
Transmitter: Hybrid OEIC 



Package Type Butterfly/DIP DIP/Mini-DIL TO-CAN

Application/Data Rate 2.5/10 Gbps 155 Mbps ~ 10 Gbps 155 Mbps ~ 2.5 Gbps

LD to Fiber Alignment Active alignment
Passive Alignment: V-

groove in silicon optical
bench

Active alignment

Alignment Tolerance
(µm)

0.25 0.25~2 1~2

Components Assembly Largely manual Automated flip-chip Fully automated

More function
designed into OSA

Good Good Poor

Integration of OSA
and ESA

Good Good Poor

Automated Module
Surface-Mount to

Board
Good Good Poor

Packaging Cost High Low Minimalist

Comparison of Package Technologies for Laser Diode    

Performance Cost



Source: CERN 04.03.2001



Source: Flextronics

Optoelectronic Assembly Roadmap Predicted 
by Flextronics 

What’s the action we should take in optoelectronic assembly development?

New Generation
Marketing Performance

Automation, Integration,& 
Standard Proceee will be the 
driving force for the marketing 
ramp-up



Optoelectronic Assembly Roadmap Predicted 
by Techsearch International, Inc. 

2002

New Assembly Technology Intrduced

Source: Techsearch International, Inc.



Source: Japan Institute of Electonics Packaging & SEMI



Active Device Interconnection 

Key Technologies:
•Passive Alignment
•Flip-Chip Bonding

Source: Japan Institute of Electonics Packaging & SEMI



Optical Connection 

Key Technologies:
•Spot-Size Conversion Laser
•Optical path conversion waveguide

Source: Japan Institute of Electonics Packaging & SEMI



Thanks!


