
Copyright © IDTechEx  |  www.IDTechEx.comSlide 1

Photonic Integrated Circuits: 

Trends and Developments

James Falkiner – Technology Analyst, IDTechEx



Copyright © IDTechEx  |  www.IDTechEx.comSlide 2

IDTechEx Provides Clarity on Technology Innovation

Market

forecasts

Technology

scouting

Technology

assessment

Strategic

advice

Market

sizing

Company

profiling



Copyright © IDTechEx  |  www.IDTechEx.com   Slide 3 

Agenda

• What are future applications for PICs?

• Total PIC Forecasts

• PIC Transceivers for AI

• PIC Material Benchmarks and Forecasts

• Conclusion

www.IDTechEx.com/PIC

Sample pages are available for all IDTechEx Reports

http://www.idtechex.com/PIC
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Key Current/Future 
Photonic Integrated 

Circuits 
Applications

Communications

FMCW LiDAR

Sensors

High Bandwidth 
Chip-to-Chip 

Interconnects

Photonic 
Engines/

Accelerators

Quantum 
Technologies

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. 
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Problem

Training and 
inferencing 

large models 
cannot fit on a 
singular GPU.

Parallel GPUS

The solution to 
this is to string 
many GPUs in 

parallel to train 
and inference 
large models.

Direct 
Connections 

GPUs are 
connected directly 
to each other in a 

mesh, with 
multiple high-

speed intra-rack 
links to facilitate a 
faster data flow of 

large language 
models. 

Solution

High-
performance 
low latency 
transceivers 

are required to 
connect AI 

GPUs.

Why do AI models need high-performance transceivers?
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Integrated Photonic Transceivers

A 10Gbps optical transceiver

Classic Optical Transceiver

• Bulky Transmitter and Receiver Optical Sub-

Assemblies 

• Large distance between chip and transmitter – higher 

latency

• Single wavelength – lower bandwidth

Photonic Integrated Circuit Optical Transceiver

• Compact Transmitter and Receiver optical sub-

assemblies

• Very short distance between chip and transmitter 

– lower latency

• MUX supporting Wave-Division Multiplexing – 

higher bandwidth

A 100Gbps Silicon Photonic optical transceiver 

showing the transmission PIC (white boxes) 

L
a

s
e
rsModulators + 

Monitor/Control
MUX

IDTechEx



Copyright © IDTechEx  |  www.IDTechEx.com   Slide 9 

PIC Material Platforms Benchmarked

Silicon/SOI

InP

SiN

Polymer on 
Silicon

BTO

TFLN

Economic to 
Manufacture

Efficiency

Modulation 
Performance

Scalability

IDTechEx 
Platform 

Score

Technology 
Readiness Level

Light sources

Light amplifiers

Electro-optic 
efficiency

Electro-optic speed

Optical connection 
efficiency

Wafer size

Active device 
miniaturization

Passive device 
miniaturization

Open access with 
Process Design Kit 

(PDK)
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PIC Material Platforms Benchmarked (Visualized)

• SOI performs strongly

• Monolithic InP is a good all-round 
platform but suffers from losses 

• SiN offers lower losses and is less 
mature

• Electro-Optical Polymer on Insulator 
good efficiency and modulation but 
immature as platform

• BTO is the modulation king

• TFLN has potential
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Photonic Integrated Circuit Market (Materials)

2023 2034
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PIC Technology Market (Disaggregated by 
Material)

Other (BTO, Rare-
Earth, Polymer)

TFLN
(Hetero/Hybrid/Mo
nolithic)

Monolithic InP

Hybrid SOI/SiN and
III-V

• Hybrid SOI and III-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

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

value of the PIC. 
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Summary

− Transceivers for AI to be a significant area of 

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

− CPO (and more) may significantly improve future 

transceiver speeds

Quantum Computing 2024
Advanced Semiconductor 

Packaging 2024

Co-Packaged Optics 2024 

(Coming Fall 2024)

All content in this presentation is sourced from 
IDTechEx’s report ‘Silicon Photonics and Photonic 

Integrated Circuits 2024-2034’ available at:
www.IDTechEx.com/PIC

http://www.idtechex.com/PIC
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Connect with IDTechEx to explore how we can support your business:

• research@IDTechEx.com   

• www.IDTechEx.com 

Founded in 1999, IDTechEx offers trusted independent research and intelligence 

on emerging technologies and their market opportunities. 

We help our clients to understand new technologies, their supply chains, market 

requirements, opportunities and forecasts.

Contact IDTechEx
If you’re interested in the slides, or have any 

questions, let’s exchange business cards

Contents copyright © ID TECHEX LIMITED, IDTechEx, Inc., IDTechEx K.K. and IDTechEx GmbH (as applicable) (“IDTechEx”) 2023, unless indicated otherwise. All rights reserved. Nothing in 

this document is intended to amount to advice of any kind, including investment advice, on which you should rely. IDTechEx makes no representations or warranties concerning the accuracy of 

the contents and shall have no liability of any kind for any use of, or reliance on, the contents, or conclusions drawn from it, by any party. 
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