EE538B: Electronic-Photonic Integrated Systems

Winter Quarter 2022
Time: WF &8:30-10:20am

Instructor: Sajjad Moazeni (smoazeni(@uw.edu)

Integrated systems have been transforming our lives in a multitude of ways over the last decades.
However, today’s expectations from integrated systems cannot be solely met by relying on the
CMOS technology and Moore’s law anymore. For instance, the communication links and
interconnects in datacenters cannot provide enough capacity for AI/ML workloads, future
autonomous cars and robots require new imaging modalities, and so on. Leveraging the state-of-
the-art electronics with photonics can be the solution to many of such crucial needs. Integration of
photonic devices with electronics advances both cloud and edge computing, and unlocks new
functionalities for sensing and imaging in robotics and life sciences.

In this course, you will learn how we can merge electronic and photonics efficiently to build
practical large-scale integrated systems with novel capabilities. Designing such electronic-
photonic integrated systems requires an all-encompassing approach in order to take into account
every critical aspect, from fabrication and integration platforms, to system and circuit-level design
and architecture that will be discussed in this class.

Lecture Topics:

e Basics of photonics (active and passive
devices)

e State-of-the-art of CMOS and Silicon
Photonic technologies and design
methodologies

e Integration of electronic and photonic
processes (3D, monolithic, etc.)

e (Co-design and co-simulation approaches
(e.g., CAD/EDA tools, automated “VLSI”-
like flows, etc.)

e Optical interconnects and Co-packaged
optics for datacenters and supercomputers

e LiDAR systems (beam steering and FMCW
LiDARs)

e Applications of integrated electronic & photonic in Life-sciences & Quantum computing

Requirements: All graduate students are welcome to register, in particular students with the
background on VLSI/Integrated Systems and/or Photonics/Nanodevices.

Senior undergraduates can also register with instructor’s approval. * Students are expected to have
a EE331/332 level knowledge of electronics and/or photonics at the EE485 level.



