PAM4 OEM Long-Distance Optical
Transceiver for loT Applications
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Al Overview

PAM4 optical transceivers enable high-speed, long-distance data transmission for loT
networks by doubling data rates per wavelength while maintaining low power and
compact form factors.

Overview of PAM4 Technology

PAM4 (Pulse Amplitude Modulation 4-Level) is a modulation scheme that encodes 2
bits per symbol using four distinct amplitude levels, effectively doubling the data rate
compared to traditional NRZ (PAM2) modulation without increasing the signal
bandwidth . This makes PAMA4 ideal for high-bandwidth, long-distance optical
communication, which is critical for lIoT applications requiring reliable connectivity
over extended distances.

Long-Distance Optical Transceivers

For long-reach loT networks, DWDM (Dense Wavelength Division Multiplexing) PAM4
modules are commonly used. These modules operate on multiple wavelengths within
the C-band spectrum, allowing 100Gbps per wavelength and supporting long-distance
transmission over single-mode fiber . Typical form factors include QSFP28 for 100G
and QSFP-DD/OSFP for 400G, enabling compact OEM integration .

Key Features for loT Applications...
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Apr 15, 2026
Optical PAM4 transceiver

The two cascaded phase modulator in each branch modulates the NRZ electrical
signal to a four phase fixed power optical signal;

Sep 11, 2025
Beyond 200-Gb/s PAM4 ADC and DAC-Based Transceiver for

Beyond 200-Gb/s PAM4 ADC and DAC-Based Transceiver for Wireline and Linear
Optics Applications Abstract: System

Oct 05, 2025
Marvell Ara PAM4 Optical DSP

The Marvell Ara PAM4 DSP is a next generation solution for GenAl and cloud
datacenter interconnects utilizing pluggable

May 18, 2026
A 800Gb/s Transceiver for PAM-4 Optical Direct-Detection Applications ...

This paper presents a 5nm Finfet 8 x 100Gb/s electro-optical transceiver for PAM-4
optical interconnects covering DR8/2xFR4/LR8

Sep 17, 2025
400G QSFP112 DR4-DR4+ PAM4 Optical Transceiver

RECEIVER OPTICAL CHARACTERISTICS (TP3) - DR4+ ... The receiver is able to
tolerate, without damage, continuous exposure

Sep 05, 2025
(PDF) Design and Implementation Scheme of QSFP28 Optical Transceiver ...

A gquad, small form-factor pluggable 28 Gbps optical transceiver design scheme is
proposed. It is capable of

Sep 20, 2025
PAM4 Optical DSPs | Enabling high-bandwidth optical

The Marvell® PAM4 optical DSP portfolio addresses the critical the need for high-
bandwidth optical

Jul 31, 2025
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1.6T 2xFR4 OSFP PAM4 Optical Transceiver

1.6T 2xFR4 OSFP PAM4 Optical Transceiver ts for data communications applications.
The high bandwidth module supports dual

Jul 07, 2026
Researchers make advances in field of high-speed integrated circuit ...

Design of high-speed, large-swing optical modulation driver With the rapid
development of the Internet of Things (loT),

Jan 11, 2026
6.5 A 400Gb/s Transceiver for PAM-4 Optical Direct-Detect

In addition, due to thermal constraints, transceivers must consume low power to help
meet optical module power budgets specified

Feb 27, 2026
PAM4 Optical Transceiver

Hyper Photonix offers a comprehensive range of high-performance NRZ and PAM4
optical transceivers designed to serve the

Mar 10, 2026
Recent Advances in Equalization Technologies for Short-Reach Optical ...

In recent years, short-reach optical links have attracted much more attention and
have come to constitute a key market

Jan 09, 2026
High-Linearity PAM-4 Silicon Micro-ring Transmitter

S. Amiralizadeh et al., "System Optimization of High-efficiency 400 Gb/s PAM4 Silicon
Photonics Transmitter for Data Center
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400G PAM4 Ethernet Transceivers

400G PAM4 Ethernet Transceivers - Introduction Pulse Amplitude Modulation 4-level
or PAM4 has been widely adopted for 400G

Dec 11, 2025
6.5 A 400Gb/s Transceiver for PAM-4 Optical Direct-Detect Application ...

PAM-4 has become the mainstream modulation format for short-reach ($1t2$ km)
optical interconnects at data rates of 50Gb/s and
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PAM4 vs Coherent Optics

It is usually used in long-haul applications because of its extensive distance
capabilities. Coherent Advantages Coherent optical

Jun 09, 2026
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

Dec 04, 2025
Coherent Modulation vs. PAM4 in 400G/800G Optical Transmission

In the rapidly advancing field of optical transmission, Coherent Modulation and PAM4
(Pulse Amplitude Modulation 4

Oct 20, 2025
QEPT 4-TRX 200G PAM4

QEPT 4-TRX 200G PAM4 200 Gb/s High-Speed Optical Pluggable Module DOUBLE
PERFORMANCE, SAME SIZE, the Amphenol

Dec 28, 2025
A single chip 1.024 Tb/s silicon photonics PAM4 receiver

components have enabled the utilization of wavelength-division-multiplexing (WDM)
in integrated optical transceivers, offering a high

Nov 28, 2025
AN 835: PAM4 Signaling Fundamentals

This Pulse-Amplitude Modulation 4-Level (PAM4) application note explains PAM4
theory and operation while introducing the Intel®

Sep 26, 2025
400G Optical Transceiver Based on PAM4 Modulation

Discover the application of PAM4 modulation in 400G transceivers, including multi-
mode and single-mode options, and

Jul 21, 2026

A 4x106 Gb/s Mixed-Signal PAM-4 Transceivers for Optical Direct

© 2026 NTMM High-Density Optics Group - All rights reserved



Page 5/6

A 4x106Gb/s mixed-signal PAM-4 transceivers fabricated in 28nm CMQOS are proposed
in this brief to reduce cost, area and power

Jan 20, 2026
PAM4 DSPs

MaxLinear's highly integrated PAM4 DSPs offer superior link-margin performance and
low power to enable 100G, 400G, 800G, and

Nov 04, 2025
A High-Speed and Long-Reach PAM4 Optical Wireless

A high-speed (400 Gb/s) and long-reach (180 m) four-level pulse amplitude
modulation (PAM4) optical wireless

May 15, 2026
PAM4 Optical Modulation: Meeting the Demands of Increasing

What is PAM4? To enable Ethernet speeds of 400G and beyond, PAM4 multilevel
signaling is required, rather than

Jun 21, 2026
50G PAM4-based Optical Transceiver Technologies

The 50GE PAM4 optical transceiver uses the QSFP28 encapsulation mode, LC optical
interfaces, and single-mode

Oct 19, 2025
High-Speed PAM4-Based Optical SDM Interconnects With Directly

Abstract—This paper reports the demonstration of high-speed PAM-4 transmission
using a 1.5- m single-mode vertical cavity surface
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://ntmmgroup.co.za

Email: sales@ntmmgroup.co.za

Phone: +27 82 471 2596

Address: Unit 7, Optic Park, 24 High-Tech Lane, Century City, Cape Town,
7441, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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