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A The need for integration at component and system level
I CMOS silicon photonics with embedded I11-V materials
I High channel count silicon photonics packaging

A Summary
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Why integration? Looking back, electronics EIG Computer
P M History
Pictures taken at: E8L1E8 Museum

Whirlwind, MIT, 1952 EAI 580 patch panel, Electronic Associates, 1968

Todayodos state of computing is based
- Integration and scaling of the logic functions (CMOS electronics)
- Integration and scaling of the interconnects (PCB technology & assembly)

For optical interconnects, this resembles:
- Electro-optical integration and scaling of transceiver technology

- Integration of optical connectivity and signal distribution
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Photonics technologies for system-level integration

@ Chip-level: CMOS silicon photonics + Active photonics devices

A Si photonics provides all required buliding blocks (except lasers) on chip-level:

- Modulators
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@ System-level: Scalable chip-to-fiber connectivity

A One step mating of numerous optical interfaces
A Provide electrical and optical signal routing capability
A Enable a simultaneous interfacing of electrical and optical connections
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Photonics technologies for system-level integration

@ Chip-level: CMOS silicon photonics + Active photonics devices
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4 ax 25 Gbl/s optical transceiver demonstration
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as measured on Rx3

Demonstration of a flip chip mounted 100G transceiver with
four wavelength multiplexing at 25 G each.
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CMOS Embedded IlI-V on silicon technology
Motivation

A Build on established technology

Silicon as the basis
A Infrastructure, experience, scalability

A Functionality enhancements

A Cost reduction
:

Monolithic integration of passive and active optics with
(BI)CMOS functionality

A Direct modulation, tuning, stabilization
Scalability

A Laser arrays, WDM sources
Efficiency

A No 1lI-V to silicon optical coupling loss

A Improved modal overlap with 111-V material

Form factor
A High functionality electro-optical devices at chip form factor

[1I-V functionality for about the cost of silicon
A Overcome laser to silicon assembly cost
A Cost reduction of 60-80% per subassembly
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