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Specifications

Product Name: DisplayPort FPGA Mezzanine Card (FMC) Daughter Card
Model Number: VIDEO-DC-DP

Supported FPGA: PolarFire and PolarFire SoC

DisplayPort Version: 1.4

Maximum Speed: 8.1 Gbps per lane

Configuration Options: 1, 2, or 4-lane
Product Usage Instructions

DisplayPort FMC card (VIDEO-DC-DP)

DisplayPort A Male-to-Male cable

HDMI monitor

Host PC with USB port

Software: FlashPro Express with Libero SoC installed

This section demonstrates the usage and running of the imaging and video demo

using the PolarFire Video kit, with a Host PC and a DisplayPort Rx.
¢ Connect the DisplayPort FMC card to the J14 FMC connector on the PolarFire Video
kit.

Introduction

e Microchip’s DisplayPort FPGA Mezzanine Card (FMC) Daughter Card (VIDEO-DC-
DP) is a dedicated platform for evaluating and testing the comprehensive IP for
transmit and receive, and a ready-to-run demonstration design.

e The daughter card works with the PolarFire® Video and Imaging Kit (MPF300-VIDEO-
KIT-NS) featuring the PolarFire® 300KLE FPGA device.

e The PolarFire and PolarFire SoC FPGAs support DisplayPort v1.4 with a transceiver-
based IP that can attain speeds up to 8.1 Gbps per lane in 1, 2, or 4-lane
configurations.

 This solution is part of Microchip’s extensive Smart Embedded Vision Portfolio of IPs
and solutions.

e The IP is license-locked in clear text RTL. It supports the generation of encrypted RTL

for a Verilog version with no license.



e The IP and the hardware must be purchased separately as where applicable.

e The following table shows the contents of the DisplayPort FMC daughter card.

Table 1-1. VIDEO-DC-DP Contents

Quantity Description

DisplayPort FMC daughter board

Quickstart card

Demo Requirements

The following table lists the hardware and software required to run the demo.

Table 2-1. Demo Requirements

Requirement

Description

Hardware

PolarFire® Video Kit

MPF300-VIDEO-KIT-NS
Kit Contents:

PolarFire Video and Imaging board with MPF30
0T-1FCG1152E Device

HDMI cable
12V power pack/AC adapter

USB 2.0 A male to mini-B

DisplayPort FMC card

VIDEO-DC-DP

DisplayPort cable

DisplayPort A Male-to-Male cable




HDMI monitor 1920 x 1080 (60 Hz) resolution

Host PC with USB port —

Software

Libero® SoC FlashPro Express is installed with Libero SoC.

Prerequisites

Before you begin, ensure that you download the following file from AN4684: PolarFire

DisplayPort Rx Solution with Video Output., mpf_an4684 v2024p2_jb: Job file to test
on PolarFire Video kit.

Setting up the Hardware

The following figure shows the hardware setup of the DisplayPort FMC with the
PolarFire Video kit.

Figure 3-1. Setting up the Hardware
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The following table lists the jumper and switch settings of the PolarFire Video kit

Table 3-1. Jumper and Switch Settings of PolarFire Video Kit


https://www.microchip.com/en-us/products/fpgas-and-plds/fpga-and-soc-design-tools/fpga/libero-software-later-versions
https://www.microchip.com/en-us/application-notes/AN4684
https://www.microchip.com/en-us/application-notes/AN4684

Jumper and S

Position Description
witch
115 Open (default | SPI Target and Initiator mode selection. By default,
) select SPI Initiator.
DisplayPort F _
J14 DisplayPort FMC to be connected
MC
J17 Open 100K PD for TRSTn
Pin 1 and 2 ( .
J19 Default: XCVR_VREF is connected to ground
default)
Pin 1 and 2 ( _
J28 Default: Programming through the FTDI
default)
J24 (For Video
Kit Rev1)
Pin 1 and 3 Default: VDDAUX4 voltage is set to 2.5V.
J6 (For Video K
it Rev2)
J25 Pin 5 and 6 Bank4 voltage, which is set to 1.8V.
Pin 1 and 2 (
J36 Default: Board power-up through the SW4
default)
Sw4 OFF or ON Power On or Off slide switch
SW6 OFF User slide switch. Default position: Off
J20 12 Volts Input | 12V input to the board
Ji12 USB-UART USB-UART mini cable

PolarFire Display Port Rx Solution with Video Demo




o This section demonstrates the usage and running of the imaging and video demo

using the PolarFire Video kit, with a Host PC and a DisplayPort Rx.

Setting up the Hardware for the PolarFire DisplayPort Rx

To set up the hardware for the PolarFire DisplayPort Rx, perform the following steps:

1. To connect the DisplayPort FMC card, attach the DisplayPort FMC card to the J14
FMC connector on the PolarFire Video kit.

2. To connect the host laptop, use a DisplayPort cable to connect the laptop’s
DisplayPort output to the DisplayPort Rx interface on the DisplayPort FMC card.

3. To connect the HDMI output, connect an HDMI cable from the monitor to the J1 (HDMI
TX) port on the PolarFire Video kit.

4. To establish host PC communication, use a USB mini cable to connect the host PC to
the PolarFire Video kit through the J12 connector.

5. To power the board, plug the 12V power supply cable into the J20 onboard DC jack of
the video Kkit.

6. Ensure the jumper settings on the video kit are configured as required for the demo.

7. To power on the Board, slide the SW4 switch to the ON position.

Programming the PolarFire Device Using FlashPro Express

To program the PolarFire device, perform the following steps:

1. On the host PC, start the FlashPro Express software from its installation directory.

2. To create a new job project, navigate to the Project menu and click New or New Job
Project from FlashPro Express Job.

3. In the New Job Project from FlashPro Express Job dialog box, perform the following
steps:

1. Programming job file: Click Browse and navigate to the location of the job file,
and then select the file. The default location is
mpf_an4576_v2024p2_df\designer\top\export.

2. lashPro Express job project location: Click Browse, and navigate to the location
where you want to save the project.

4. Click OK. The required programming file is selected and ready to be programmed in



the device. The FlashPro Express window appears.

5. Verify that a programmer number appears in the Programmer box. If it does not, verify
the board connections, and then click Refresh/Rescan Programmers.

6. To program the device, click RUN. When the device is programmed successfully, a
RUN PASSED status appears.

7. To close FlashPro Express, click Project>Exit.
The PolarFire device and SPI Flash are programmed. Power cycle the board using the
SW4 switch. After power cycling, the full HD DisplayPort monitor displays the camera

feed.

Running the Demo

This demonstration showcases a video processing system that:

Receives video data through DisplayPort input
Processes it through the FPGA board

Outputs the video signal through HDMI

Functions once the FPGA is programmed and all connections are set up correctly

The demonstration showcases the successful integration and operation of the display
interface conversion from DisplayPort to HDMI. The following figure illustrates the demo

setup and its components, including the host PC, FPGA board, and HDMI monitor.

Figure 3-2. HDMI TX Displaying the Laptop Data from DisplayPort Rx
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PolarFire DisplayPort Tx Solution with Video Demo

o This section demonstrates the usage and running of the imaging and video demo
using the PolarFire Video kit, with a Host PC and a DisplayPort Tx.

Setting up the Hardware for PolarFire DisplayPort Tx

To set up the hardware for the PolarFire DisplayPort Tx, perform the following steps:

o Connect the DisplayPort daughter card to J14 of the FMC connector of the PolarFire
Video kit.

o Connect the DisplayPort cable to the DisplayPort Tx on the DisplayPort FMC daughter
card.

o Connect the Host PC and the video kit using the USB mini cable through J12 on the
video Kit.

e Connect the 12V power supply cable to the J20 onboard DC jack on the video kit.

o Ensure that the jumper settings on the video kit are correctly configured according to
the preceding table.

e Power up the board using the SW4 slide switch.

o After powering up, program the PolarFire Video kit device. For more information, see



Programming the PolarFire Device using FlashPro Express.
e Once the PolarFire device is programmed, the live feed starts streaming the camera

video data.

Programming the PolarFire Device using FlashPro Express

This section describes how to program the PolarFire Video kit with the .job file using
FlashPro Express. The .job file mpf_an4576_v2024p2_jb to test on the PolarFire Video
kit is provided here: AN4576

To program the PolarFire device, perform the following steps:

1. On the host PC, start the FlashPro Express software from its installation directory.

2. To create a new job project on the Project menu, click New or New Job Project from
FlashPro Express Job.

3. In the New Job Project from FlashPro Express Job dialog box, perform the following
steps:

1. Programming job file: Click Browse, navigate to the location of the job file, and
then select the file. The default location is <$designfiles download directory>\
mpf_an4576_v2024p2 dA\VKPFC1DPTX\designen\VIDEO_KIT_TOP\export\dp_tx_dt

2. FlashPro Express job project location: Click Browse, and navigate to the location
where you want to save the project.

4. Click OK. The required programming file is selected and ready to be programmed in
the device. The FlashPro Express window appears.

5. Verify that a programmer number appears in the Programmer box. If it does not,
confirm the board connections, and then click Refresh/Rescan Programmers.

6. To program the device, click RUN. When the device is programmed successfully, the
RUN PASSED status appears.

7. To close FlashPro Express, click Project Exit.
The PolarFire device and SPI Flash are programmed. Power cycle the board using the
SW4 switch. After power cycling, the full HD DisplayPort monitor displays the camera

feed from the camera.

Running the Demo


https://www.microchip.com/en-us/application-notes/an4576

This demonstration showcases a video processing system that:

o Captures 4K video data from a MIPI cameras Processes the raw images through
multiple enhancement stages (Bayer interpolation, gamma correction, and image
enhancement)

 Stores the frames in DDR memory

o Outputs the processed video to a DisplayPort monitor

o Features automatic exposure adjustment based on lighting conditions

e The system functions as an end-to-end pipeline, taking raw camera input and
producing enhanced live video output on a display. The following figure shows the
DisplayPort monitor displaying the live camera feed.

 Figure 3-3. DisplayPort Monitor: Displaying the Live Camera Feed

Software and Licensing

¢ Libero® SoC PolarFire Design Suite offers high productivity with its comprehensive,
easy-to-learn, and easy-to-adopt development tools for designing with Microchip’s
PolarFire FPGAs.

e The suite integrates industry-standard Synopsys® Synplify Pro® synthesis and
Siemens EDA ModelSim® simulation with best-in-class constraints management and
debug capabilities. Download the latest Libero SoC release from Libero SoC v12.0 or

later website

Documentation Resources


https://www.microchip.com/en-us/products/fpgas-and-plds/fpga-and-soc-design-tools/fpga/libero-software-later-versions#downloads

e For more information on DisplayPort FMC Daughter Card, including Schematics and
Application notes, see VIDEO-DC-DP.

Microchip Information

Trademarks

e The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are
registered and unregistered trademarks of Microchip Technology Incorporated or its
affiliates and/or subsidiaries in the United States and/or other countries (“Microchip
Trademarks”). Information regarding Microchip Trademarks can be found at

https://www.microchip.com/en-us/about/legal-information/microchip-trademarks.
e ISBN: 979-8-3371-0763-9

Legal Notice

e This publication and the information herein may be used only with Microchip products,
including to design, test, and integrate Microchip products with your application. Use
of this information

¢ in any other manner violates these terms. Information regarding device applications is
provided only for your convenience and may be superseded by updates.

« It is your responsibility to ensure that your application meets your

« specifications. Contact your local Microchip sales office for additional support or,
obtain additional support at www.microchip.com/en-us/support/design-help/client-
support-services.

e THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES
NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, WHETHER EXPRESS
OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO
THE INFORMATION, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR
A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION,
QUALITY, OR PERFORMANCE.

e IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL,
PUNITIVE, INCIDENTAL, OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR
EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE INFORMATION OR ITS



https://www.microchip.com/en-us/development-tool/VIDEO-DC-DP
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks.
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USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OF DAMAGES OR THEY ARE FORESEEABLE. TO THE FULLEST
EXTENT ALLOWED BY LAW, MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN
ANY WAY RELATED TO THE INFORMATION OR ITS USE WILL NOT EXCEED THE
AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

e Use of Microchip devices in life support and/or safety applications is entirely at the
buyer’s risk, and the buyer agrees to defend, indemnify, and hold harmless Microchip
from any and all damages, claims, suits, or expenses resulting from such use.

« No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual

property rights unless otherwise stated.

Microchip Devices Code Protection Feature

The following details of the code protection feature on Microchip products:

o Microchip products meet the specifications contained in their particular Microchip Data
Sheet.

e Microchip believes that its family of products is secure when used in the intended
manner, within operating specifications, and under normal conditions.

e Microchip values and aggressively protects its intellectual property rights. Attempts to
breach the code protection features of Microchip products are strictly prohibited and
may violate the Digital Millennium Copyright Act.

e Neither Microchip nor any other semiconductor manufacturer can guarantee the
security of its code. Code protection does not mean that we are guaranteeing the
product is “unbreakable”. Code protection is constantly evolving.

e Microchip is committed to continuously improving the code protection features of our

products.

FAQ

e Q: Can | use a different brand of FPGA with the DisplayPort FMC?

e A: No, the DisplayPort FMC is specifically designed for use with PolarFire and
PolarFire SoC FPGAs.

e Q: Is the IP included with the DisplayPort FMC purchase?



e A: No, the IP and hardware must be purchased separately.
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