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FPGA fiber optic communication board

Overview

Design Approach for a FPGA based Ethernet Bridge for Optical Fiber. The main aim of
this paper is to present an approach to establish optical fiber commu.

Key Takeaways

FPGA fiber optic communication boards enable high-speed data transfer between
FPGAs and optical networks using SFP/SFP+ or FireFly modules, supporting multi-
gigabit bandwidth and long-distance links.

Commercial FMC Modules

Samtec 14 Gbps FireFly FMC is a VITA 57. 1-compliant module that connects FPGAs to
multi-mode fiber optic cables up to 100 meters. It provides up to 140 Gbps full-duplex
bandwidth over 10 channels and supports protocols like Ethernet, InfiniBand, Fibre
Channel, and Aurora.

The module is compatible with any FPGA development board that has high-speed
multi-gigabit transceivers, making it suitable for data centers, high-performance
computing, and FPGA-to-FPGA communication.

ALIN

X FH1223 HPC FMC Card extends four SFP+ ports, each with TX and RX channels
connected to FPGA transceivers. It uses a standard FMC HPC interface and can be
connected to ALINX FPGA carrier boards. This module is ideal for applications
requiring multiple optical links and high-speed serial communication.
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Custom FPG

A BoardsFPGA-AXU9EG is a custom high-performance board based on the Xilinx Zynq
UltraScale+ MPSoC XCZU9EG. It features 6 SFP+ ports with integrated optical
transceivers, M. 2 NVMe SSD, high-speed ADC/DAC interfaces, Gigabit Ethernet, and
precision clocking.

This board is designed for high-speed data processing, advanced embedded
applications, and direct fiber-optic communication.

High-
Performance Rugged Boards

Mercury Systems SCFE3920 3U OpenVPX FPGA Board incorporates a Virtex
UltraScale+ FPGA with mid-board fiber optic connections. It supports 100 Gbps 8-lane
optical Tx/Rx, 2568K logic cells, and is designed for SWaP-focused applications in
harsh environments. This board is suitable for radar, signal processing, and other
high-throughput applications requiring low-latency optical links.

FPGA Fiber Optic Communication Design Considerations

For custom FPGA designs, optical communication typically requires external optical
interface circuits since conventional FPGAs lack native fiber ports. Designs often
implement Ethernet MAC transmitter and receiver modules in Verilog, combined with
optical driver and detector circuits to achieve high-speed data transfer over fiber.
This approach can support Fast Ethernet (100 Mbps) or Gigabit Ethernet (1 Gbps)
links, and can be scaled for higher bandwidths using multi-gigabit transceivers.

SummaryFPGA fiber optic communication boards range from FMC modules for
development boards to custom high-performance FPGA platforms with integrated
optical transceivers. Key factors to consider include: Supported data rates (100 Mbps
to 140 Gbps or higher)Optical interface type (SFP, SFP+, FireFly)Distance support (up
to 100 meters for multi-mode fiber)FPGA compatibility (Xilinx, ALINX, or custom
boards)Application requirements such as low-latency, high-throughput, or rugged
environments. These boards are widely used in data centers, industrial automation,
high-performance computing, and embedded systems where high-speed optical
communication is critical.
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Article Content
Design Approach for a FPGA based Ethernet Bridge for Optical Fiber ...

The main aim of this paper is to present an approach to establish optical fiber
communication by employing the standard IEEE 802.3 Ethernet and Optical Sensing
circuits that can be implemented

25/28 Gbps FireFly™ FMC+™ Development Kit

The Samtec 25/28 Gbps FireFly™ FMC+™ Module supports Data Center, High
Performance Computing, and FPGA-to-FPGA protocols including Ethernet,
InfiniBand™, Fibre Channel, and

Design Approach for a FPGA based Ethernet Bridge for Optical Fiber ...

The implementation uses an Altera Stratix IV chip with integrated PCle interface logic
and high-speed input/output for connecting optical fiber interfaces. The interface is
designed with...

ALINX 4 * SFP+ Optical Fiber Interface FH1223 HPC FMC Card

FH1223 extends four SFPs, with each SFP having a set of TX and RX connected to the
transceiver pins. FH1223 has a standard FMC HPC interface that can be connected to
the ALINX FPGA carrier board

Data Communication Among Multiple FPGA Boards with GTP

This research work is to design a optical digital communication system with multiple
FPGA boards, which can transmitted serially. In order to enable high-speed and
reliable transmission

Design Approach for a FPGA based Ethernet Bridge for Optical Fiber ...

PDF | OnJun 1, 2020, Murthy S and others published Design Approach for a FPGA
based Ethernet Bridge for Optical Fiber Communication System | Find, read and cite
all the research you need on ...

Design Approach for a FPGA based Ethernet Bridge for Optical Fiber ...

Keywords—FPGA, RTL Design, Optical Sensing Circuit, Ethernet; I. INTRODUCTION In
telecommunications, fiber optics is one of the major building blocks due to its high
bandwidth

Data Communication Among Multiple FPGA Boards with GTP

Implementing serial communication between multiple FPGA boards through optical
fiber interfaces integrates the aforementioned advantages. This research work is to
design a optical digital
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Research On FPGA-based High-speed Data Optical Fiber Transmission

Aiming at the advantages of optical fiber communication, Xilinx ZYNQ7000 series
FPGA chips are used to design a high-speed data optical fiber transmission scheme
based on FPGA.

Design and Implementation of an FPGA-Based 10G Optical Fiber

To address these challenges, this paper designs and implements a 10G optical fiber
interface reflective memory card based on FPGA. The aim is to meet the growing
demand for data

The Application of FPGA in Optical Fiber Sensing and Communication ...

Abstract To obtain pulsed light signal used as pulsed pump light for optical fiber
sensing and communication systems, a design scheme of generating pulsed light
based on continuous laser and

| Sent FPGA UART Signals Using Optical Fiber! | FPGA Communication ...

| use the EMONA FOTEX optical fiber experiment kit to transmit and receive optical
signals between FPGA boards.

PCle Over Fiber Optics in FPGA-Based Systems

Following this, we explored fiber optic technology, highlighting its importance in
facilitating fast and reliable data communication. Our focus then shifted to PCle
technology, where we discussed its

Design Approach for a FPGA based Ethernet Bridge for Optical Fiber ...

This work proposes an optical fiber communication system between two FPGAs using
IEEE 802.3 Ethernet. The design achieves data transmission rates of 100 Megabits
per second over standard

Data Communication Among Multiple FPGA Boards with GTP

Due to its flexibility and reconfigurability, FPGA is frequently used for prototyp-ing
new systems. Implementing serial communication between multiple FPGA boards
through optical fiber interfaces

Design Approach for a FPGA based Ethernet Bridge for Optical Fiber ...

Block Diagram of FPGA Based Ethernet Bridge for Optical Fiber Communication. In
architecture shown in Figure 1, two FPGAs with ethernet transceivers are connected
to a fiber media

The High-Speed Data Transmission System on Fiber Optic Cable
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2 Clock Synchronization With the high-speed data transmission system on fiber optic
cable for loT equipment uses FPGA platform, clock synchronization is a prerequisite
for functional cores to

Xillyp2p: Connecting FPGAs with each other easily | xillybus

Electrical isolation (for safety of medical equipment) by communicating with a front-
end FPGA through a fiber optic cable. Data link with peripheral equipment through a
cable (cameras, displays, sensors,
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