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Swedish imported silicon photonics
technology PAM4

Overview
Abstract—This article presents a 100-Gb/s four-level pulse-amplitude modulation
(PAM4) optical transmitter system implemented in a 3-D-integrated silicon photonics-
CMOS platform.

Key Takeaways
PAM4 silicon photonics technology enables high-speed, energy-efficient optical
communication, supporting data rates from 50Gb/s to over 1Tb/s for data center and
AI applications. Overview of PAM4 Silicon PhotonicsPulse-Amplitude Modulation
4-level (PAM4) is a modulation scheme that encodes two bits per symbol, effectively
doubling the data rate compared to traditional NRZ (non-return-to-zero) signaling.
Silicon photonics integrates optical components such as modulators, photodetectors,
and waveguides on a CMOS-compatible silicon platform, enabling compact, high-
bandwidth, and low-power optical transceivers suitable for data centers and high-
performance computing.

Key ImplementationsHigh-Speed Optical Engines: Alpine Optoelectronics' nCP4™
platform converts multiple lanes of 56Gbaud electrical input into optical output for
100–800Gbps transceivers. The design supports wafer-level testing, flexible edge
coupling, and high optical-electrical (OE) bandwidth (>56Gbaud), making it suitable
for extended reach data center interconnects and high-density intra-datacenter
connectivity.
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Ultra-

High Data Rate Receivers: Recent research demonstrates a single-chip 1. 024Tb/s
WDM PAM4 receiver with 32 channels, achieving bit-error rates below 10^-12 and
energy efficiency under 0. 38 pJ/bit.

This chip integrates a 32-channel optical demultiplexer with autonomous wavelength
tuning and a concurrent electrical detection system, offering end-to-end latency
under 100 ps.

Mid-

Range PAM4 Transceivers: Smaller-scale implementations, such as 50Gb/s PAM4
transceivers, use microring modulators and avalanche photodiodes integrated with
CMOS drivers and deserializers. These designs achieve high sensitivity and moderate
voltage swings, suitable for shorter-reach optical links. Advantages of PAM4 Silicon
PhotonicsHigh Bandwidth Density: PAM4 allows doubling of data throughput without
increasing the number of fibers, enabling compact, high-capacity links.

Energy Efficiency: Advanced designs achieve sub-picojoule per bit energy
consumption, critical for large-scale AI and cloud computing applications.

CMO

S Compatibility: Integration with standard CMOS processes allows scalable
manufacturing and potential cost reduction. Flexible Packaging: Edge couplers and
fiber array attachments support non-hermetic packaging, simplifying assembly and
deployment.

Applications

Data Center Interconnects (DCI): High-speed PAM4 links reduce fiber count while
maintaining multi-terabit throughput.

AI and HP

C Systems: Low-latency, energy-efficient optical links support massive data
movement between compute nodes. Telecom and Metro Networks: PAM4 silicon
photonics can be used for 400G and beyond optical transceivers, enabling high-
density, long-reach optical links.

Market Outlook

Silicon photonics-based optical transceivers are projected to grow at ~45% annually,
reaching a market size of $3. 9 billion by 2025, driven by demand for high-speed,
energy-efficient optical interconnects in data centers and AI infrastructure. In
summary, Swedish-imported PAM4 silicon photonics technology leverages advanced
modulators, high-bandwidth receivers, and CMOS integration to deliver ultra-fast, low-
power optical links, suitable for modern high-performance computing and data center
applications.
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Article Content

High-Speed CMOS Silicon Photonic PAM4 Transceiver Front-End

This paper presents high-speed PAM4 transmitter and receiver front-ends
implemented in a 28 nm CMOS process that are co-designed with these silicon
photonic optical devices to enable

A 100-Gb/s PAM4 Optical Transmitter in a 3-D-Integrated SiPh-CMOS ...

Abstract—This article presents a 100-Gb/s four-level pulse-amplitude modulation
(PAM4) optical transmitter system implemented in a 3-D-integrated silicon photonics-
CMOS platform.

400 Gbps PAM4 and 280 Gbps NRZ Silicon Photonic Transmissions

Abstract: We demonstrate an integrated transmitter with a robust silicon nitride
coarse wavelength division multiplexing 4-lane (CWDM4) filter and 4 high-speed
Mach-Zehnder modulators

Low-Power (1.5 pJ/b) Silicon Integrated 106 Gb/s PAM-4 Optical

We also presented a real-time, DSP-free 128 Gb/s PAM-4 link with a silicon photonic
transmitter using binary driven EAMs in a Mach-Zehnder inter-ferometer (MZI)
configuration.

Swedish Innovation

A national platform advancing the photonics sector and innovation in Sweden. We
connect companies, academic institutions, research organizations, and public

Monolithically integrated 112 Gbps PAM4 optical transmitter and ...

We demonstrate a transmitter and receiver in a silicon photonics platform for O-band
optical communication that monolithically incorporates a modulator driver, traveling-
wave Mach

PAM-4 Transmitter PIC Design Using Segmented-Electrode Mach

Figure 1 shows an OptSim Circuit schematic of a PAM-4 transmitter using an SE-MZM
made from discrete PIC elements. The topology comprises bidirectional PIC elements
such as an optical splitter

A 57.2-Gb/s PAM4 Driver for a Segmented Silicon-Photonics Mach

ur-level pulse-amplitude modulation (PAM4) driver for silicon photonic Mach-Zehnder
modulator (MZM) is pres. nted. The driver is designed in a 45-nm RF-SOI CMOS
technology and consists of a pre
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A single chip 1.024 Tb/s silicon photonics PAM4 receiver

Here, we report the demonstration of a single chip optical WDM PAM4 receiver, where
by co-integration of a 32-channel optical demultiplexer (O-DeMux) with autonomous
wavelength tuning

Silicon Photonics and Electronics for High-Speed Transceivers

M. Verplaetse, H. Ramon, N. Singh, B. Moeneclaey, P. Ossieur and G. Torfs, “A 4-to-1
120Gb/s PAM-4 MUX with a 7-tap mixed-signal FFE in 55nm BiCMOS”, Custom
Integrated Circuits Conference

A 112 Gb/s PAM4 Silicon Photonics Transmitter With Microring

Microring modulators (MRMs) with CMOS electronics enable compact low power
transmitter solutions for 400G Ethernet and future on-package optical transceivers. In
this paper, we

Semiconductor and Photonics Industry in Sweden — Grokipedia

These efforts build on Sweden''s established photonics infrastructure, with more than
200 companies, leading university research, and platforms like PhotonicSweden
driving advancements in quantum

Sicoya 4x100G PAM4 Silicon Photonics with Monolithically Integrated ...

Sicoya''s EPIC technology is scalable to support 1, 4, 8, 16 channel options up to
200Gb/s PAM4 About Sicoya: Sicoya develops highly integrated Silicon Photonic
solutions which blend traditional CMOS

400G/100G PAM4 and Silicon Photonics Technology | FiberMall

This article details 400G, 100G PAM4, and 100G optical transceiver modules as well
as Silicon Photonics Technology.
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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