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Agenda

* What are future applications for PICs?

IDTechEx

Silicon Photonics and Photonic
Integrated Circuits 2024-2034:
Market, Technologies, and Forecasts

Compound Semiconductors, Transceivers, Indium Phosphide/InP PICs, Thin-Film Lithium
O a O re a S S Niobate/TFLN PICs, PICs for Quantum, Light-based Interconnects, Manufacturing, Materials,
C Co-Packaged Optics

PIC Transceivers for Al

PIC Material Benchmarks and Forecasts

www.IDTechEx.com/PIC

Sample pages are available for all IDTechEx Reports

* Conclusion
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Key Current & Future Photonic Integrated Circuits Applications
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Total PIC Market Data Table

Note: that values here include the value of the
device the PIC is integrated in, not just the
value of the PIC.

Photonic Integrated Circuit Technology Market Share
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Photonic Integrated Circuit Technology Market
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Why do Al models need high-performance transceivers?
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Problem Parallel GPUS Direct Solution
Connections

GPUs are
: connected directly High-
The solution to to each other in a performance
this is to string mesh, with low latency
many GPUs in multiple high- transceivers
parallel to train speed intra-rack

Training and

inferencing
large models

cannot fit on a and inference e e el [ata 2 are required to

SingUIGr GPU. faster data flow of connect Al

large language GPUs.
models.

large models.
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Integrated Photonic Transceivers

Classic Optical Transceiver

* Bulky Transmitter and Receiver Optical Sub-
Assemblies

» Large distance between chip and transmitter — higher
latency

* Single wavelength — lower bandwidth
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A 10Gbps optical transceiver \

Photonic Integrated Circuit Optical Transceiver B : Modkiiors 3

Monitor/Control

« Compact Transmitter and Receiver optical sub-
assemblies — N
IDTechEx ; | == N ,
« Very short distance between chip and transmitter e y — _l |
— lower latency

A 100Gbps Silicon Photonic optical transceiver

*  MUX'supporting Wave-Division Multiplexing — showing the transmission PIC (white boxes)

higher bandwidth
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PIC Material Platforms Benchmarked

Technology
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PIC Material Platforms Benchmarked (Visualized)

PIC Platforms Benchmarked (Total)
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« SOl performs strongly 45 IDTechEx

* Monolithic InP is a good all-round
platform but suffers from losses
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Note: that values here include the value of the

Photonic Integrated Circuit Market (Materials) device the PIC s nterated ot ut e

PIC Technology Market (Disaggregated by
Material)
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Hybrid SOI and IlI-V optical transceivers account for the
majority of devices that use PIC technology.

TFLN’s superior performance for modulation will give it
applications in 3.2T+ transceivers, either as a modulator
with SIN/SOI or as a monolithic material

Monolithic InP devices take a small proportion of the
market, but the material suffers issues with losses in
larger chips.

BTO is set to have applications within Quantum systems,
and beyond 2034, it may have applications in
transceivers for ultra-high transmission speeds (6.4T+)

Polymer and Rare-Earth PICs do not show significant
advantages over TFLN for most applications
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Summary

IDTechEx

Silicon Photonics and Photonic
. . .- Integrated Circuits 2024-2034:
— Transceivers for Al to be a significant area of Market, Technologies, and Forecasts

growth for PICs

— New materials such as TFLN to offer
opportunities for high-speed transceivers

— 5G, Quantum, LIDAR, and Sensors are all
future growth markets

All content in this presentation is sourced from

— CPO (and more) may signiﬁcantly improve future IDTechEx’s rzport ‘Silicon Photonics ar;deThotonic
- Integrated Circuits 2024-2034' available at:
transceiver Speeds www.IDTechEx.com/PIC
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Quantum Computing Market
2024-2044: Technology, Trends,

Advanced Semiconductor
Packaging 2024-2034: Forecasts,

Advanced Semiconductor Co-Packaged Optics 2024
Packaging 2024 (Coming Fall 2024)
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Quantum Computing 2024
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Contact IDTechEx

If you’re interested in the slides, or have any
questions, let’s exchange business cards

Founded in 1999, IDTechEXx offers trusted independent research and intelligence
on emerging technologies and their market opportunities.
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We help our clients to understand new technologies, their supply chains, market
requirements, opportunities and forecasts.
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Connect with IDTechEx to explore how we can support your business:
 research@IDTechEx.com
« www.IDTechEx.com
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