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IP Cores
GigE Vision, CoaXPress and USB3 Vision IP cores for FPGAs

Precision. Delivered.
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Precision. Delivered.
Machine vision expertise united under one brand.

More than components. One responsible source for your entire vision system.
Allied Vision brings together high-performance cameras, frame grabbers, IP cores, software, and services – 
engineered to work as one system. Not as isolated components, but as an integrated platform that reduces 
complexity, eliminates interface risks, and gives you a single partner accountable for performance.
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Cameras
From simple inspection tasks to the most deman-
ding high-precision applications, Allied Vision offers 
a comprehensive camera portfolio designed to co-
ver every imaging requirement. Whether mono or 
color, visible, near-infrared or infrared, high speed 
or high resolution – our cameras are engineered to 
deliver reliable performance across a wide range of 
industries and use cases. All camera families follow a 
consistent design philosophy and are built to integra-
te seamlessly into the Allied Vision ecosystem.

Frame Grabbers
Frame grabbers enable reliable, high-speed image 
acquisition and data transfer in demanding machine 
vision systems. Designed for precise synchronization 
and low-latency performance, they ensure stable ope-
ration in both line-scan and area-scan applications. As 
part of the Allied Vision ecosystem, they reduce sys-
tem load, simplify integration, and provide a depen-
dable interface between cameras, processing, and 
peripherals – supporting scalable, high-performance 
inspection solutions.

Software
Machine vision software libraries and tools support 
efficient development, integration, and scaling of vi-
sion systems. Built on a unified architecture, they sim-
plify workflows and enable reliable image processing 
across diverse applications.

Bundling & Sets
Allied Vision camera and frame grabber bundles com-
bine perfectly matched components into pre-valida-
ted system configurations. Developed and tested as a 
unit, these bundles ensure seamless interoperability, 
reliable performance, and predictable system behavi-
or.
By reducing integration effort and interface comple-
xity, bundled solutions simplify system design, accele-
rate commissioning, and increase overall productivity 
– while maintaining full flexibility for future scalability.

Accessories
Approved machine vision accessories have been 
selected by our experts to deliver best possible 
image quality to your application with the greatest 
possible reliability. Our technicians and engineers 
conduct extensive tests with accessories such as 
lenses and interface cables in combination with our 
cameras. That way, we can recommend the best 
possible accessories and ensure maximal perfor-
mance of your Allied Vision camera.

IP Cores
Allied Vision provides IP Cores for the GigE Vision, 
USB3 Vision and CoaXPress transport layers as well 
as the SubLVDS and MIPI-CSI2 sensor interfaces. 
They are designed to support customers in buil-
ding their own vision components.

ALL YOU NEED FOR VISION – FROM ONE SOURCE
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Allied Vision  grants licenses to use Intellectual Property (IP). 
Depending on the use case, there are different licensing models available. Licensing is typically done 
as a “Project License”, that means 

/   / One FPGA family, 
/   / A dedicated design team, 
/   / Changing FPGA family requires a “project upgrade”, 

/   / Multi-project Licensing is possible at higher price and some support constraints. 

Depending on the production volume and design complexity, a licensing model may be offered for:  

/   / a Single Piece license, including an encrypted VHDL IP Core. This licensing model presents the lowest up-front cost, 
but has a recurring cost of the license chips which are purchased from Allied Vision directly. This model is the “Start-
er Edition” and suitable for a design very similar to a standard reference design and low production quantity. Not all 
features of an IP are supported in this model.

/   / a Volume license, including more support, reduced cost for license chips (if required) and sometimes VHDL source 
code. Volume and upgrade discounts are available. This model is the “Professional Edition” and is suitable for complex 
designs or higher production quantities.

Optional maintenance contracts ensure staying up to date with the IP and getting long term support.

Flexible IP Cores Licensing 
Models
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IP Core Concept
IP Cores are widely used in FPGA development to incorporate proven functionality in a 
design. They reduce development time and increase design quality, especially in complex 
designs.

The IP Cores from Allied Vision  for the GigE Vision, USB3 Vision and CoaXPress transport 
layers and the SubLVDS and MIPI-CSI2 sensor interfaces are designed to support customers 
in building their own vision components.

A typical device design consists of several functional blocks as well as IP Cores from the FPGA 
vendor. The architecture may be complex, requiring from the developer a good knowledge of 
the FPGA and fi rmware.

Vision Standard IP Cores 
GigE Vision, USB3 Vision, CoaXPress 

/  / Compatible with AMD, Altera and 
Microchip Polarfi re FPGAs 

/  / Compact, customizable
/  / Delivered as working reference 

design

Vision Standard Software
USB3 & GigE Vision

/  / Host Software SDK for GigE Vision 
and USB3 Vision

/  / GigE Vision Camera simulator
/  / Compatible with Windows and Linux
/  / Available as source code

MVDK 
Machine Vision Development Kit 

/  / All major machine vision interfaces available on a single development board
/  / GigE Vision, CoaXPress and USB3 Vision compliant platform
/  / Sony IMX Pregius and MIPI CSI-2 evaluation platform
/  / GigE Vision up to 10 Gbps, CoaXPress up to CXP-12
/  / Support for Enclustra Mercury FPGA modules with AMD FPGAs

Sensor IP Cores 
IP Cores for Sony Pregius Sub-LVDS 

and MIPI CSI-2 image sensors 

/  / Image sensor data deserialization 
and decoding

/  / Software library for sensor confi gu-
ration

/  / Compatible with AMD FPGAs
/  / Delivered as working reference de-

sign for fast development
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Machine Vision Standards
Technology Standards help simplify the market and reduce complexity for specific technologies. In the 
machine vision industry, standards help to compare products from different vendors, enable interope-
rability and gain wide market acceptance.
Over the last 20 years, the industry has developed and maintained several new digital standards to ad-
dress the growing spectrum of use cases. 
Transport layer standards provide access to the camera’s registers and define data streams for images 
or other data.
The most important transport layer standards for which Allied Vision  proposes IP Cores are:

GigE Vision
GigE Vision is a global camera interface standard 
developed using the Gigabit Ethernet communi-
cation protocol. GigE Vision allows for fast image 
transfer using low-cost standard cables over very 
long lengths. With GigE Vision, hardware and soft-
ware from different vendors can interoperate se-
amlessly over GigE connections.
GigE Vision is a widely adopted interface around 
the world, with dozens of leading companies cur-
rently offering hundreds of GigE Vision compliant 
products. GigE Vision offers many benefits inclu-
ding:

/   / FAST: High bandwidth (115 MiB/s@1Gbps, 
1150MiB/s@10Gbps) transfers large images 
quickly in real time

/   / ABUNDANT: Uncompromised data transfer up 
to 100 meters in length over copper or even 
longer over fiber

/   / STANDARD: Low cost CAT5e or CAT6 cables and 
standard connectors

/   / SCALABLE: Highly scalable to the fast growth of 
Ethernet

/   / LOW COST: Standard hardware and cables allow easy, 
low cost integration

USB3 Vision
The USB3 Vision® interface is based on the stan-
dard USB 3.x interface found on all current PCs 
and many embedded systems. Cameras and other 
devices utilizing this standard are compatible with 
a wide range of products from many vendors. 

/   / High bandwidth and low-performance overhead
/   / Easy-to-use plug and play interface
/   / Power and data over the same passive cable up 

to five meters (more with active cables)

GenICam
GenICam is a global set of standards to interface 
industrial cameras to computer software applica-
tions (such as machine vision). It allows a homo-
genization of the wording, the interfaces and the 
processes in image processing, acquisition and 
transport. By providing all users with a common 
set of names and configurations, it ensures com-
munication regardless of the supplier implemen-
tation details, feature set, or interface technology. 
It is the basis for  video standards like GigE Vision, 
USB3 Vision, CoaXPress or Camera Link.
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CoaXPress
The CoaXPress digital interface was developed for 
high-speed image data transmission and inten-
ded mainly for machine vision applications. The 
interface is also suitable for other imaging appli-
cations and for high-speed data transmission in 
other fields. CoaXPress uses coaxial cables as a 
physical medium, and recently also supports op-
tical cables.

CoaXPress is hosted by the Japan Industrial Ima-
ging Association ( JIIA). The JIIA CoaXPress Techni-
cal Committee is responsible for the preparation 
and maintenance of the standard. Contributions 
are also made by the CoaXPress Consortium and 
the CoaXPress Liaison Group, which is for mem-
bers of the A3 and EMVA.

CoaXPress-over-Fiber
The CoaXPress-over-Fiber concept is based on 
Ethernet physical medium topology and on a se-
ries of rules to map the CoaXPress protocol to the 
interface of the Ethernet physical layer. Based on 
these rules, a CoaXPress to Ethernet Physical Lay-
er bridge (CXP-PHY bridge) is specified to allow the 
CoaXPress protocol to be transported over avai-
lable existing Ethernet components without the 
need to  establish new fiber components for the 
CoaXPress standard.

(Source :  automate.org & jiia.org)

Allied Vision provides developers with products to 
make device and software development easier.  
For this we offer a wide range of FPGA IP Cores and 
software development kits, listed on the following 
pages.
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/   / Compatible with AMD 7 Series (and newer) and Altera Cyclone V devices (and newer)
/   / Preliminary compatibility with Microchip PolarFire
/   / Compact, customizable
/   / Speed support from 1 Gbps to more than 10 Gbps
/   / Delivered as working reference design

GIGE VISION DEVICE IP CORE DESCRIPTION
GigE Vision is a standard communication protocol for vision applications based on the well-known Eth-
ernet technology. It allows easy interfacing between GigE Vision devices and PCs running TCP/IP proto-
col family. Allied Vision  off ers a set of IP cores and a development framework to build FPGA-based trans-
mitter products using the GigE Vision interface. Due to the speed of GigE Vision, especially at speeds 
higher than 1 Gbps, senders  require a fast FPGA-based implementation of the embedded GigE core. 
The GigE Vision core set is compatible with AMD 7 Series devices (and newer), Altera Cyclone V devices 
(and newer) and Microchip PolarFire.
This IP supports GigEVision 1.x and 2.x.

Video Acquisition
CPU System

(MicroBlaze/ NIOS/ARM/Risc V) 

AXI-Memory Controller

Peripheral Controller

DeviceApp.c

Frame Buff er IP Core

GigE Vision  Packet Composer  IP Core

MultiSpeed Ethernet
 MAC IP Core  (1/10Gbps)

RESOURCE
USAGE

GigE Vision Device IP Core
GIGE VISION DEVICE IP CORE FOR FPGA
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/   / Compatible with AMD 7 Series (and newer), Altera Cyclone V devices (and newer) 
/   / Compact, customizable 
/   / Speed support from 1 Gbps to more than 10 Gbps 
/   / Delivered as working reference design

GIGE VISION® HOST IP CORE DESCRIPTION
GigE Vision is a standard communication protocol for vision applications based on the well-known Eth-
ernet  technology. It allows easy interfacing between GigE Vision devices and PCs running TCP/IP pro-
tocol family. Allied Vision  off ers a set of IP cores and a development framework to build FPGA-based 
receiver products using the GigE Vision interface. Due to the speed of GigE Vision, especially at speeds 
higher than 1 Gbps, receivers require a fast FPGA based implementation of the embedded GigE core. 
The GigE Vision core set is compatible with AMD and Altera devices. 
This IP supports GigEVision 1.x and 2.x.

RESOURCE
USAGE

GigE Vision Host IP Core
GIGE VISION HOST IP CORE FOR FPGA

Multispeed Ethernet MAC IP Core
(1/10 Gbps)

CPU System

(MicroBlaze/NIOS/ARM)

AXI Memory Controller

Peripheral Controller

HostApp.c

GigE Vision Packet Decomposer IP Core

Streamprocessor
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/   / GigE Vision and GenICam compatible SDK
/   / Compatible with Windows and Linux operating system 
/   / x86 and ARM32/64 support
/   / Source Code available

SPHINX GIGE VISION TRANSPORT LAYER SDK DESCRIPTION
Allied Vision  provides a feature-rich software toolkit that provides the building blocks required to quickly 
and easily design high-performance image acquisition applications.

This software kit consists of several components:
The Sphinx GigE Vision Viewer is a desktop application to discover and confi gure GigE Vision compliant 
cameras. It also receives GigE Vision streams and displays them.
A transport layer library (Sphinx GigE Vision Library) implements all lower level transport layer specifi c 
tasks and provides either an intuitive proprietary API or acts as GenTL producer with the GenTL compli-
ant interface. 
For performance optimization a Filter driver is provided to reduce CPU load and increase system stabil-
ity.

The Sphinx GigE Vision SDK supports all mandatory and most of the optional features defi ned by the 
GigE Vision specifi cation up to version 2.2. Both Windows and Linux operating systems are supported.

Depending on the license, the components of the SDK are partially or completely delivered as C source 
code.

GigE Vision Host Software
SOFTWARE DEVELOPMENT KIT FOR GIGE VISION COMPLIANT APPLICATIONSSOFTWARE DEVELOPMENT KIT FOR GIGE VISION COMPLIANT APPLICATIONS
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V I D E O  P R O C E SS O R

GEV Stream
Generator (GSVP)

GEV Control
Interface (GSCP)

TCP/IP Stack

Network Card

/   / GigE Vision and GenICam compatible SDK to emulate GigE Vision transmitters
/   / Compatible with Windows and Linux operating system 
/   / X86 and ARM32/64 support
/   / Full source code delivery

SPHINX GIGE VISION SERVER DESCRIPTION
The GigE Vision Server software package is for creating software-based GigE Vision device applications. 
This is useful for software based GigE Vision emulation or CPU based devices, that do not have high data 
rate requirements (for those applications refer to the FPGA IP Core) or for prototyping of GigE Vision 
devices.
With the package, it is possible to design GigE Vision 1.x or 2.x compliant devices for Windows or Linux 
operating systems. As the server is delivered in full C-source code, it can be extended with specifi c fea-
tures.

RESOURCE
USAGE

GigE Vision Server
SOFTWARE BASED GIGE VISION DEVICE IMPLEMENTATION
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Video Acquisition CPU System

(MicroBlaze/NIOS/ARM)

AXI Memory Controller

Peripheral Controller

DeviceApp.c

CXP Packet Composer IP Core

CXP Packet and Transceiver Interface

/   / Compatible with AMD 7 Series (and newer), Altera Cyclone 10 devices (and newer) 
/   / Preliminary compatibility with Microchip PolarFire 
/   / Compact, customizable  
/   / Speed support from 1 Gbps to more than 50 Gbps  
/   / Delivered with a working reference design

COAXPRESS IP CORE DESCRIPTION
CoaXPress (CXP) is a standard communication protocol for vision applications based on widely used 
coaxial cables. It allows easy interfacing between cameras and frame grabbers and supports the GenI-
Cam software standard. Allied Vision  off ers a set of IP Cores and a development framework to build 
FPGA-based transmitters using the CoaXPress interface. Due to the speed of CXP, senders require a fast 
FPGA-based implementation of the CXP core, using embedded transceivers. CXP cores are compatible 
with AMD 7 series devices (and newer), Altera Cyclone 10 devices (and newer) and Microchip PolarFire 
Series.

RESOURCE
USAGE

CoaXPress Device IP Core
COAXPRESS DEVICE IP CORE FOR FPGA
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CXP Packet and Transceiver
Interface 

CPU System

(MicroBlaze/NIOS/ARM)

AXI Memory Controller

Peripheral Controller

HostApp.c

CXP Packet Decomposer IP Core

Streamprocessor

/   / Compatible with AMD 7 Series (and newer), Altera Cyclone 10 devices (and newer) 
/   / Compact, customizable  
/   / Speed support from 1 Gbps to more than 50 Gbps 
/   / Delivered as working reference design

COAXPRESS HOST IP CORE  DESCRIPTION
CoaXPress (CXP) is a standard communication protocol for vision applications based on widely used co-
axial cables. It  allows easy interfacing between cameras and frame grabbers or embedded processors 
and supports the GenICam software standard. Allied Vision  off ers a set of IP cores and a development 
framework to build FPGA-based receivers using the CoaXPress interface. Due to the speed of CXP, re-
ceivers require a fast FPGA-based implementation of the CXP core, using embedded transceivers. The 
CXP Host core is compatible with AMD and Altera devices. 

RESOURCE
USAGE

CoaXPress Host IP Core
COAXPRESS HOST IP CORE FOR FPGA
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WHAT IS COAXPRESS-OVER-FIBER ?
CoaXPress-over-Fiber is a light but signifi cant extension of the existing CoaXPress spec-
ifi cation to support transport over fi ber optics. CoaXPress (CXP) is the de-facto standard 
for high-bandwidth computer vision applications. CoaXPress 2.1, the latest version of 
the specifi cation, specifi es the CXP-12 speed, a 12.5 Gbps (Gigabit per second) con-
nection over a coaxial copper cable. As link aggregation is common with CoaXPress, 
bandwidths of 50 Gbps (12.5 x 4) are easily achievable with four CXP-12 connections. 
CoaXPress-over-Fiber has been designed as an add-on to the CoaXPress specifi cation. 
It provides a way to run the CoaXPress protocol, as it is, unmodifi ed, over a standard 
Ethernet connection, including fi ber optics. As such, CoaXPress-over-Fiber uses stand-
ard electronics, connectors and cables designed for Ethernet, but the protocol is CoaX-
Press, not Ethernet, not GigE Vision. 

10/25 
Gbps

Ethernet
PCS/PMA

Ser
Des

(MGT)

CoaXPress
over-Fiber

Device Bridge 
IP Core

CXP Device
IP Core

/   / CXP to nGMII Bridge IP Core
/   / Compatible with AMD 7 Series (and newer), Altera Cyclone 10/Arria 10/Agilex 
/   / Compatible with Allied Vision and third-party CoaXPress Device IP Cores
/   / Delivered as working reference design (when licensed with the Allied Vision CoaXPress 

Device IP Core) and extensive simulation testbench

COAXPRESS-OVER-FIBER BRIDGE IP CORE DESCRIPTION
The CoaXPress-over-Fiber Device Bridge IP Core allows to connect a CoaXPress Device IP Core to an nG-
MII (10/25 Gbps Media Independent Interface) bus inside an FPGA. nGMII, as defi ned in IEEE Std 802.3 
Clause 46, is the main access to the 10/25G Ethernet physical layer. The generic nature of this interface 
facilitates mapping the CoaXPress signaling into the PCS/PMA Ethernet sublayers.  The IP converts 
CoaXPress control and streaming packets to nGMII packets going towards an Ethernet PCS/PMA block.

RESOURCE
USAGE

CoaXPress-over-Fiber Device
Bridge IP Core
COAXPRESS-OVER-FIBER DEVICE BRIDGE IP CORE FOR FPGA
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WHAT ARE THE BENEFITS OF USING COAXPRESS-OVER-FIBER FOR MY APPLICATION?  
/   / Available as CXP to nGMII (device) or nGMII to CXP (host) Bridge IP Cores  
/   / Ultra-high data/frame rates  
/   / Many accessory and cabling options to cover any length requirement  
/   / Low CPU overhead, low latency, low jitter image acquisition  
/   / Highest camera count per PC performance  
/   / Very competitive cost/performance ratio  
/   / Wide industry acceptance due to JIIA standardization
/   / Ready for CXP25

CXP Host
IP Core

CoaXPress
over-Fiber

Host Bridge 
IP Core

Ser
Des

(MGT)

10/25 
Gbps

Ethernet
PCS/PMA

/   / nGMII to CXP Bridge IP Core
/   / Compatible with AMD 7 Series (and newer), Altera Cyclone/Arria 10/Agilex 
/   / Compatible with Allied Vision and third-party CoaXPress Host IP Cores
/   / Delivered as working reference design (when licensed with the Allied Vision CoaXPress 

Host IP Core) and extensive simulation testbench

COAXPRESS-OVER-FIBER BRIDGE IP CORE DESCRIPTION
The CoaXPress-over-Fiber Host Bridge IP Core allows to connect a CoaXPress Host IP Core to an nGMII 
(10/25 Gbps Media Independent Interface) bus inside an FPGA. nGMII, as defi ned in IEEE Std 802.3 
Clause 46, is the main access to the 10/25G Ethernet physical layer. The generic nature of this interface 
facilitates mapping the CoaXPress signaling into the PCS/PMA Ethernet sublayers.  The IP converts nG-
MII packets received from an Ethernet PCS/PMA block, back to CoaXPress packets.

RESOURCE
USAGE

CoaXPress-over-Fiber Host
Bridge IP Core
COAXPRESS-OVER-FIBER HOST BRIDGE IP CORE FOR FPGA
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Video Acquisition
Video and control registers

FrameBuff er Core
(FIFO or external memory)

USB3 Vision Streaming Protocol
Packet Composer

/   / Compatible with AMD 7 Series (and newer) and Altera Cyclone V devices (and newer)
/   / Compact, customizable 
/   / Delivered as working reference design

USB3 VISION IP CORE DESCRIPTION
USB3 Vision is a standard communication protocol for vision applications based on the widely used 
USB 3.0 interface. As the protocol is standard and supports GenICam, it allows easy interfacing be-
tween cameras and PCs. Allied Vision off ers a set of IP Cores and a development framework to build 
FPGA-based products using the USB3 Vision interface. Due to the speed of USB3 Vision, senders and 
receivers require a fast FPGA-based implementation of the embedded USB core. USB3 Vision IP Cores 
are compatible with AMD 7 Series devices (and newer) and Altera Cyclone V devices (and newer).

RESOURCE
USAGE

USB3 Vision Device IP Core
USB3 VISION DEVICE IP CORE FOR FPGA
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/   / USB3 Vision and GenICam compatible SDK
/   / Compatible with Windows and Linux operating systems
/   / Source Code available

SPHINX USB3 VISION TRANSPORT LAYER SDK DESCRIPTION
Allied Vision  provides a feature-rich software toolkit that provides the building blocks needed to quickly 
and easily design high-performance image acquisition applications.

This software kit consists of several components:
The Sphinx USB3 Vision Viewer is a desktop application to discover and confi gure USB3 Vision compliant 
cameras. It also receives USB3 Vision streams and displays them.
A transport layer library (Sphinx USB3 Vision Library) implements all lower-level transport layer specifi c 
tasks and provides either an intuitive proprietary API or acts as a GenTL producer with the GenTL com-
pliant interface. 
The software is delivered with a customizable USB3 Vision class driver.

The Sphinx USB3 Vision SDK supports all mandatory and most of the optional features defi ned by the 
USB3 Vision specifi cation up to version 1.2. Both Windows and Linux operating systems are supported.
Depending on the license, the components of the SDK are partially or completely delivered as C source 
code.

USB3 Vision Host Software
SOFTWARE DEVELOPMENT KIT FOR USB3 VISION COMPLIANT APPLICATIONSSOFTWARE DEVELOPMENT KIT FOR USB3 VISION COMPLIANT APPLICATIONS
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Sub-LVDS
Receiver and
deserializer

Timing
Generator

Serial Control
Interface

Control
Registers

Cropper

/   / Sub-LVDS readout and decoding block
/   / SPI-based sensor confi guration module
/   / Software library for sensor confi guration
/   / Free running or triggered readout modes

IMX PREGIUS IP CORE DESCRIPTION
The IMX Pregius from Sony is a series of widely used, high quality CMOS image sensors. Allied Vision’s 
IMX Pregius IP Core supports these sensors, it is able to read their data as well as controlling them. It is 
delivered as a fully functioning reference design that is running on an agreed common delivery patform 
along with an FMC module compatible with Allied Vision’s MVDK and standard FPGA evaluation kits. To-
gether, they provide an easy way to design a camera.

RESOURCE
USAGE

IMX Pregius IP Core
IP CORE FOR SONY PREGIUS SUB-LVDS IMAGE SENSORS
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/   / MIPI CSI-2 receiver and decoding block
/   / Confi gurable number of MIPI Lanes
/   / Using AMD D-PHY IP
/   / Delivered as working reference design for fast development

MIPI CSI-2 IP CORE DESCRIPTION
Image sensors with MIPI interface are not only used in mobile phones, but also in industrial and auto-
motive applications. These applications often require an FPGA for control and further processing. This 
IP helps to interface MIPI sensors of diff erent vendors to FPGAs. The IP relies on an existing D-PHY im-
plementation, typically available from FPGA vendors. The IP is delivered as a fully functioning reference 
design that is running on an agreed common delivey platform along with a MIPI FMC module compat-
ible with Allied Vision’s MVDK and standard FPGA evaluation kits. Together, they provide an easy way to 
design a camera.

RESOURCE
USAGE

MIPI CSI-2 Receiver IP Core
IP CORE FOR MIPI CSI-2 IMAGERS

/   / FPGA technology independent
/   / PPI interface to connect to diff erent 

D-PHY implementations
/   / Confi gurable to 1, 2 or 4 data lanes
/   / Any lane rate (limited by the used 

FPGA)

/   / RAW8, RAW10, RAW12, RAW14, 
RAW16 standard MIPI data types

/   / Embedded data decoding
/   / Direct output of reordered byte 

stream without pixel unpacking
/   / AXI4-Lite slave control interface

MAIN FEATURES

Control
Interface



// 20

/   / Compatible with AMD UltraScale series (and newer) and Altera Agilex devices
/   / Compact, customizable
/   / Designed for speed support from 10 Gbps and faster
/   / Using RoCEv2 RDMA protocol and GenDC payload for streaming
/   / Delivered as a working reference design

GIGE VISION 3.0 IP CORE DESCRIPTION
GigE Vision is a standard communication protocol for vision applications based on the well-known 
Ethernet technology. It allows easy interfacing between GigE Vision devices and hosts running TCP/IP 
protocol family. GigE Vision 3.0 addresses requirements for data rates above 10 Gbps by introducing 
streaming using the Remote DMA protocol RoCEv2, in particular the Reliable Connection SEND trans-
port function. 
Allied Vision  off ers a set of IP Cores and a development framework to build FPGA-based transmitter 
products using the GigE Vision interface. Due to the speed of GigE Vision, senders require a fast FP-
GA-based implementation of the embedded GigE core. The GigE Vision 3.0 core set provides best per-
formance with AMD UltraScale series devices (and newer) or Altera Agilex devices.

GigE Vision3.0 Device IP Core
GIGE VISION 3.0 DEVICE IP CORE FOR FPGA

PRELIMINARY

Video and Data Acquisition CPU System

(MicroBlaze/NIOS/ARM)

AXI-Memory Controller

Peripheral Controller

DeviceApp.c

GenDC container descriptor

GigE Vision RDMA Streaming Engine I P Core

Ethernet MAC IP Core (10/25Gbps)

FPGA

IMAGE SENSOR

ETHERNET 
10/25 Gbps
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/   / Compatible with AMD UltraScale series (and newer) and Altera Agilex devices
/   / Compact, customizable
/   / Designed for speed support from 10 Gbps and faster
/   / Using RoCEv2 RDMA Reliable Connection SEND transport function for streaming
/   / Delivered as a working reference design

ROCEV2 TRANSMITTER IP CORE DESCRIPTION
Ethernet is a well established standard for transferring all kinds of data. For high data rate transmission, 
standard protocols like UDP or TCP have their limitations, which can be overcome by Remote DMA pro-
tocols over Ethernet. This IP Core implements the RDMA protocol RoCEv2 and the Reliable Connection 
SEND transport function. This enables implementers to stream data over 10 or 25G Ethernet and bene-
fi t from the offl  oading functionality of RoCEv2 capable off -the-shelf network cards. 
Allied Vision  off ers a set of IP Cores and a development framework to build FPGA-based transmitter 
products using Ethernet with the RoCEv2 protocol. Due to the speed of the transmission, senders re-
quire a fast FPGA-based implementation of the embedded RoCE core. The RoCEv2 Transmitter IP Core 
set provides best performance with AMD UltraScale series devices (and newer) or Altera Agilex devices.

RoCEv2 Transmitter IP Core
ROCEV2 TRANSMITTER IP CORE FOR FPGA

PRELIMINARY

Data Acquisition CPU System 

(MicroBlaze/NIOS/ARM)

AXI-Memory 

Controller Peripheral Controller 

DeviceApp.c

RoCEv2 (RDMA) Streaming
Engine IP Core

Ethernet MAC IP Core (10/25Gbps)

FPGA

ETHERNET 
10/25 Gbps



// 22

MVDK DESCRIPTION
Allied Vision’s MVDK (Machine Vision Development 
Kit) is a hardware platform that eases the evalua-
tion and development of products based on our IP 
Cores and using any major industrial vision inter-
face. The MVDK base board is highly confi gurable 
through the use of FMCs (FPGA Mezzanine Cards). 
It provides an interface to vision sensors and ena-
bles the development of GigE Vision, USB3 Vision 
and CoaXPress cameras (devices), as well as the 
design of GigE Vision and CoaXPress hosts.

HARDWARE AND REFERENCE DESIGN
The MVDK is delivered with an Enclustra Mercury 
FPGA module and an FMC interface board. They 
come along with a fully functioning reference de-
sign. Together, they minimize development time 
and allow for top-notch performance at a small 
footprint, while leaving enough fl exibility to cus-
tomize the design.

FOR COAXPRESS DEVELOPMENT
The MVDK delivered for CoaXPress development 
includes an FMC with two or four CXP-6 or CXP-
12 connections for device (camera) or host (frame 
grabber) design. The device and host reference 
designs are fully CoaXPress compliant

FOR USB3 VISION DEVELOPMENT
The MVDK available for USB3 Vision development 
is based on the 5-Gbit/s technology of stand-
ard USB3 components and allows for the most 
cost-eff ective high-speed camera design today. 
The USB3 Vision IP Core development kit is fully 
compliant with GenICam and certifi ed by the A3. 

This is the easiest way to start the design of a new 
USB3 Vision camera. The USB3 Vision interface is 
implemented using an FMC designed by Allied Vi-
sion that uses a Cypress FX3 USB3 chip

FOR GIGE VISION DEVELOPMENT
The MVDK delivered for GigE Vision development 
supports the design of camera and host applica-
tions compliant with the A3 GigE Vision specifi ca-
tion with a speed of up to 10 Gbps. 2.5, 5 and 10 
Gbps applications require an Allied Vision NBase-T 
FMC module.

FOR SONY IMX DEVELOPMENT
The MVDK is compliant with Sony’s IMX Pregius se-
ries of sensors, a widely used, high-quality CMOS 
series of imagers. Allied Vision supports these 
sensors with dedicated IP to read data from and 
control the sensors. The reference design consists 
of the IMX IP Core together with a GigE Vision 
compliant output.

FOR MIPI CSI-2 DEVELOPMENT
The MVDK delivered with the MIPI CSI-2 receiver 
IP Core supports the design of cameras with the 
widely used, high-quality imagers compliant with 
MIPI CSI-2 standard. The IP Core supports reading 
data from and control the sensors.  The reference 
design consists of the MIPI CSI-2 receiver IP Core 
together with a GigE Vision compliant output.

This is the easiest way to start the design of a new 

MDVK
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