
Photonic Integrated Circuits (PICs) are built from 
many different materials, on custom manufacturing 
platforms. These include silicon (Si), indium 
phosphide (InP),  silica (SiO2), lithium niobate 
(LiNbO3), silicon nitride (SiN), polymer or glass. 
PICs aim to bring advantages of the semiconductor 
world, in particular wafer scale manufacturing, to 
photonics. The motivations for PICs are numerous, 
including smaller photonic dies, higher data rates, 
lower power consumption, lower cost per bit of 
data and better reliability compared to legacy optics. 
PICs are progressively replacing vertical cavity 
surface emitting lasers (VCSELs) for increasing 
bandwidth and distance in datacom networks. PICs 
are used for high data rate transceivers (100G and 
above) in coherent or non coherent mode. In the 
future, PICs will be needed when close integration 
of electronics and photonics will be needed.

The largest volume demand for PICs is for data 
center interconnects (or DCIs) in data and telecom 
networks, with new applications coming such as 
5G wireless technology, automotive or medical 
sensors. InP is the most used but Si photonics is 
growing faster. Hyperscale networking companies 
like Google, Apple, Facebook, Amazon and 
Microsoft (GAFAMs) are today the driving force for 
the deployment of Si photonics technology. They 
are currently setting up interconnected networks 
with local data centers at the nodes of the mesh. 
GAFAMs are ahead of the traditional telecom 

players in investment, setting up their own long-
haul and subsea networks for DCI. Until recently, 
they were relying on traditional telecom players for 
long distance transmission. In 2018, Si photonics 
has entered long-haul DCI with large hyperscale 
companies now being agnostic regarding Si or InP 
technology.

Si photonics, which is a category of PIC, is leveraging 
semiconductor manufacturing infrastructure to 
combine different photonic functionalities on a 
same chip, although lasers still use InP. Si is today 
expected to have the highest growth for optical 
transceivers. In the future, Si photonics will 
integrate other PIC materials, as Si uses mature 
manufacturing platforms but will also use other 
materials when performance is better. Options 
include InP for lasing, germanium (Ge) for photo 
detection, LiNbO3 for modulation and glass for 
interconnect.

In recent years, strong R&D effort has been put into 
the embedded optics approach to have photonic 
dies as close as possible to the electronics on the 
board in the server. Today, development of co-
packaged Application-Specific Integrated Circuits 
(ASICs) and optics for switches anticipates future 
data center architectures and reduces power 
consumption. Switch ASIC companies will capture 
a lot of value and are likely to be involved in more 
mergers and acquisitions in the future.
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TODAY DRIVEN BY DATA CENTER INTERCONNECTS, MORE APPLICATIONS 
ARE LOOMING FOR PICS!

(Yole Développement, April 2019)

Photonic IC (PIC) materials overview*

Applications LONG HAUL DATA CENTRES 
INTERCO

5G WIRELESS 
ACCESS 

NETWORK
AUTOMOTIVE SENSORS MEDICAL

Examples of products

Coherent optical 
transceivers

AWG
Modulators

Optical 
transceivers 
(100G/400G)

Embedded optics 
(200G)

Switches
Splitters

Optical 
transceivers 

(28G)

Optical 
transceivers for 

intra cars 
interconnects 

Lidars
Gas sensors

OCT
Blood analysis

Typ. wavelength 1310 – 1550 nm 1310 – 1550 nm 1310 – 1550 nm 700nm+ 900 – 7000+nm 400 – 1500 nm

PIC materials

Si

InP

SiN

Polymer

Glass

Silica

LiNbO3

*More complete analysis in the report
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BEYOND THE TIPPING POINT, BUT NOT YET FULLY MATURE!

Despite the current excitement about this 

technology, we believe that Si photonics is not yet 

fully mature. We have reached the tipping point 

thanks to a convergence of early adopters mastering 

this technology and requests from GAFAMs, but 

there are still very few suppliers, as mentioned 

above.

However, a lot of new startups are being created and 

more foundries are involved from the IC and MEMS 

industries. One reason for large IC foundries such 

as TSMC to develop Si photonics approach could be 

linked to a future co-packaged switch approach. The 

data center architecture is evolving from pluggable 

to more co-packaged optics, with Microsoft and 

Facebook working on this topic, and ‘Top of the 

Rack’ switches could disappear. This means that 

switches could be co-packaged with the optics at the 

server level. In this case, volumes will be boosted as 

the number of switches is very high, in the range of 

millions of units, providing a potential opportunity 

for foundries. For smaller MEMS foundries like Silex, 

apm and VTT, having Si photonics processes is a way 

to fill their fab, as some processes are very similar, 

like Cisco/Luxtera’s MEMS capping. Last but not 

least, there is always a big R&D effort worldwide 

with many industrial contracts in North America, 

Europe and Japan. So this market is on its way to 

industrial maturity and very large volumes.

2018-2024 Si photonics-based transceiver forecast

(Yole Développement, April 2019)
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The total market for PIC-based transceivers using Si 
photonics and InP will grow from around $4B in 2018 
to around $19B in 2024, from around 30M units to 
around 160M units. Si photonics will have the highest 
compound annual growth rate (CAGR) of 44.5%. It 
will grow from around $0.45B in 2018, equating to 
1.3M units, to around $4B in 2024, equating to 23.5M 
units. DCI from metro to long haul/subsea is the 
largest market, with coherent telecom and sensors 
being a minute part. 5G is coming and could involve 
large volumes in the future as well.

Beyond DCI, other applications are looming. For 
example, the following companies plan to use their 
PIC platform for LiDAR applications: Intel, Rockley 
Photonics, SiLC, Blackmore, and probably many 
more. However, the prospects of market success are 
still uncertain for LiDARs as they could be displaced 
by a combination of other approaches like radar and 
imagers and the success of autonomous vehicles 
is still uncertain because of technical challenges, 
regulations and strategic changes from car makers. 
The market volume for robotic cars is in the range of 
thousands of units, not millions. So volumes are less 
than for data centers.

The Si photonic market only involves a few players: 
Luxtera/Cisco, Intel, Acacia and InPhi. Founded in 
2001, Luxtera, now part of Cisco, is the historical 
pioneer, with almost 2M Quad Small Form-Factor 
Pluggable (QSFP) transceivers shipped since starting 
volume production in 2009. Intel introduced a silicon 
photonics QSFP transceiver that supports 100G 
communications in 2016.  The company now ships 
a million units of the product per year into data 
centers. Intel’s 400G products are expected to enter 
volume production in the second half of 2019. Acacia 
announced the shipment of more than 100,000 
400ZR modules in total for coherent optics by 2022.

THE MARKET WILL BOOM, WITH 400G GROWING FASTER THAN 100G 
FOR Si PHOTONICS

Si photonics player market share history in units
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accident, riot, war, government intervention, embargoes, strikes, 
labour difficulties, equipment failure, late deliveries by suppliers or other 
difficulties which are beyond the control, and not the fault of the Seller.

6. PROTECTION OF THE SELLER’S IPR 
6.1  All the IPR attached to the Products are and remain the property 

of the Seller and are protected under French and international 
copyright law and conventions.

6.2  The Buyer agreed not to disclose, copy, reproduce, redistribute, 
resell or publish the Product, or any part of it to any other party 
other than employees of its company (only in the country of the 
primary user). The Buyer shall have the right to use the Products 
solely for its own internal information purposes. In particular, the 
Buyer shall therefore not use the Product for purposes such as:
• Information storage and retrieval systems;
•  Recordings and re-transmittals over any network (including any 

local area network);
•  Use in any timesharing, service bureau, bulletin board or similar 

arrangement or public display;
•  Posting any Product to any other online service (including 

bulletin boards or the Internet);
•  Licensing, leasing, selling, offering for sale or assigning the 

Product.
6.3  If the Buyer would like to use data coming from the Products for 

presentations, press announcements and any other projects, the 
Buyer needs to contact Yole Développement’s Public Relations 
Director (info@yole.fr) to get an official authorization and verify 
data are up to date. In return the Seller will make sure to provide 
up-to-date data under a suitable public format.

6.4  The Buyer shall be solely responsible towards the Seller of all 
infringements of this obligation, whether this infringement comes 
from its employees or any person to whom the Buyer has sent the 
Products and shall personally take care of any related proceedings, and 
the Buyer shall bear related financial consequences in their entirety.

6.5  The Buyer shall define within its company a contact point for the 
needs of the contract. This person will be the recipient of each 
new report. This person shall also be responsible for respect 
of the copyrights and will guaranty that the Products are not 
disseminated out of the company. In the context of Bundle and 
Annual Subscriptions, the contact person shall decide who within 
the Buyer, shall be entitled to receive the protected link that will 
allow the Buyer to access the Products. 

6.6  Please note that whether in Bundles or Annual Subscription, all 
unselected reports will be cancelled and lost after the 12 month 
validity period of the contract.

6.7  As a matter of fact the investor of a company, external 
consultants, the joint venture done with a third party, and so 
on cannot access the report and should pay a full license price.

7. TERMINATION 
7.1  If the Buyer cancels the order in whole or in part or postpones 

the date of mailing, the Buyer shall indemnify the Seller for the 
entire costs that have been incurred as at the date of notification 
by the Buyer of such delay or cancellation. This may also apply for 
any other direct or indirect consequential loss that may be borne 
by the Seller, following this decision.

7.2  In the event of breach by one Party under these conditions or 
the order, the non-breaching Party may send a notification to the 
other by recorded delivery letter upon which, after a period of 
thirty (30) days without solving the problem, the non-breaching 
Party shall be entitled to terminate all the pending orders, 
without being liable for any compensation.

8. MISCELLANEOUS 
All the provisions of these Terms and Conditions are for the benefit 
of the Seller itself, but also for its licensors, employees and agents. 
Each of them is entitled to assert and enforce those provisions 
against the Buyer.
Any notices under these Terms and Conditions shall be given in writing. 
They shall be effective upon receipt by the other Party.
The Seller may, from time to time, update these Terms and Conditions 
and the Buyer, is deemed to have accepted the latest version of these 
terms and conditions, provided they have been communicated to him 
in due time.

9. GOVERNING LAW AND JURISDICTION 
9.1  Any dispute arising out or linked to these Terms and Conditions or 

to any contract/orders entered into in application of these Terms 
and Conditions shall be settled by the French Commercial Courts 
of Lyon, which shall have exclusive jurisdiction upon such issues.

9.2  French law shall govern the relation between the Buyer and the 
Seller, in accordance with these Terms and Conditions.
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