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Introduction
This document explains how to stream audio from the SAMA7G54 Evaluation Kit (SAMA7G54-EK) to a Microsoft®

Windows® PC using Real-time Transport Protocol (RTP) on Linux.

Figure 1. SAMA7G54-EK Board

This guide provides instructions for setting up a Windows PC and the SAMA7G54-EK board, configuring
Buildroot for FFmpeg, the build process, and testing audio streaming on the SAMA7G54-EK evaluation kit within
a Linux Buildroot environment.

FFmpeg is used to stream live audio via the RTP protocol. For more information, see Live Audio Streaming via
RTP.

www.microchip.com
Product Page Links

 Audio Over Ethernet using FFmpeg on SAMA7G54-EK
under Linux™
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1. Prerequisites
• Hardware:

– SAMA7G54 Evaluation Kit
– Ethernet cable
– FTDI cable
– SD card

• Software:
– VLC player on Windows PC

https://www.microchip.com/en-us/development-tool/ev21h18a
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2. Hardware Setup
The SAMA7AG54-EK board integrates multiple peripherals and interface connectors, as shown in the
following figure.
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Follow these instructions:
1. Close the J22 jumper to permanently disable booting from on-board memory.
2. Close the J3 jumper to enable the 4-microphone PDMIC interface.
3. Connect the Ethernet cable to the 1 Gbps Ethernet (J5) port.
4. The PC and the Ethernet cable connected to SAMA7G54-EK should be on the same network.
5. Connect the USB-TTL cable to J20 for console serial communication. Set the baud rate to 115200.
6. Power-up the USB Audio Extender by connecting the USB B cable to the USB B port of the USB

audio extender.
7. Power-up the board by connecting the USB 2.0 Micro-AB cable to the USB port J7 on the

SAMA7G54-EK board.
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3. Software Setup
3.1 Windows PC Ethernet Setting

To access and modify Ethernet Settings on a Windows PC, follow these steps:

1. Open the Control Panel on the Windows computer.
2. Click on Network and Internet.
3. Select Network and Sharing Center.
4. Click on Change adapter settings on the left side.
5. In the Network Connections window, right-click on Ethernet.
6. Choose Properties from the context menu.
7. The Ethernet Properties window displays.

To set a static IP address for Ethernet connection, continue with these steps:

1. Double-click on Internet Protocol Version 4 (TCP/IPv4) to open settings.
2. A new window opens for TCP/IPv4 properties.
3. To manually set the IP address, select Use the following IP address.
4. Type in the desired IP address (for example, 192.168.24.10) and the Subnet mask (usually

255.255.255.0). Then click OK to apply the changes.

To confirm the IP address in Command Prompt:

1. Open Command Prompt by typing cmd in the Windows search bar and clicking the app.
2. Type ipconfig in the Command Prompt window and click Enter.
3. Scan the output for the network adapter and locate the IPv4 Address for Ethernet to view the

set IP address.
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3.2 VLC Installation and Setting on Windows PC

3.2.1 VLC Media Player Installation
1. Go to the official VLC download page, videolan.org.
2. Click the orange Download VLC button.
3. Select a location to save the installation file, or accept the default location, which is usually the

downloads folder.
4. Once the download is complete, double-click the file to start the installation.
5. On the installer language screen, select a language and click OK.
6. Click Next to begin installation.
7. On the license agreement screen, click Next.
8. On the choose components screen, certain components and plugins for VLC can be chosen, or

left at their default settings.
9. Click Finish when the installation is complete.

3.2.2 VLC Media Player Setting
1. Open VLC on a Windows PC.
2. Select Media, then choose Open Network Stream.

https://www.videolan.org/vlc/#download
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3. The Open Media window appears.
4. Navigate to the Network tab and enter the Network URL.
5. Network URL: rtp://@<HostMachine_IP_Address>:<Port_Number>

– Example : rtp://@192.168.24.10:1234
Note: Port Number is customizable. Refer to RTP Protocol for more details.

6. Click Play.

https://ffmpeg.org/ffmpeg-protocols.html#rtp
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3.3 SAMA7G54-EK Ethernet Setting
After the SAMA7G54-EK board boot-up, enter ifconfig eth0 <ip> in the terminal.

Example: $ ifconfig eth0 192.168.24.11

Important: Ensure the IP address of the Windows PC and the SAMA7G54-EK are
different and within the same IP address range.
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4. Custom Linux Build Procedure for FFmpeg
4.1 Get Buildroot

To get the source code, the buildroot-mchp and buildroot-external-microchip repositories should be
cloned.

buildroot-mchp is a fork of Buildroot with a few specific patches. The external tree provides added
defconfigs and packages dedicated to the demos.

To clone buildroot-mchp from the repository:

$ git clone https://github.com/linux4microchip/buildroot-mchp.git
To clone buildroot-external-microchip from the repository:

$ git clone https://github.com/linux4microchip/buildroot-external-
microchip.git
The source code should be pointing to the latest version of the buildroot-mchp and buildroot-
external-microchip repositories.

Tip: We recommend to use the same linux4microchip tag for both repositories.

Note: This document is verified with the tag linux4microchip-2024.04.

4.2 Configure buildroot-mchp
1. Navigate to the buildroot-mchp directory:

$ cd buildroot-mchp
2. Enter the following command to export the additional defconfigs and packages from the

external tree (buildroot-external-microchip):
$ export BR2_EXTERNAL=../buildroot-external-microchip/

3. From the config’s directory in the buildroot-external-microchip directory, find the SAMA7G54-EK
defconfig files:
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4. From buildroot-mchp directory, make the configuration files using the command below:
$ make sama7g5ek_headless_defconfig

4.3 Configure Buildroot for FFmpeg
1. Enter the following command to modify the configurations:

$ make menuconfig
The buildroot Configuration window opens.

2. In the menu, click Target Packages.

3. In the Target Packages window, select Audio and video applications and press Enter.
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4. In the Audio and video applications window, select lame and press Enter.

5. In the Audio and video applications window, select FFmpeg and press Enter.

6. In the FFmpeg window, ensure that the Enable GPL code, Enable nonfree code, Build ffmpeg,
Build ffplay, Build ffprobe, Build libavresample, Bild libpostproc, and Build libswscale
check boxes are selected. If not, select them and press Enter.
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7. In the FFmpeg window, select Additional parameters for ./configure.

8. In the Additional parameters for ./configure window, add the following configurations.
--enable-protocols --enable-protocol=rtp --enable-demuxer=wav --enable-
muxer=wav --enable-demuxer=pcm_s16le --enable-muxer=pcm_s16le --enable-
muxer=rtp --enable-libvpx --enable-libx264 --enable-libmp3lame --enable-
libfdk-aac --enable-nonfree --enable-libvorbis --enable-decoder=pcm_s16le
--enable-encoder=pcm_mulaw --enable-encoder=alaw --enable-filter=aresample
--enable-libmp3lame

9. Press Exit and then return to the Target Packages Window. In the Target Packages window,
select Libraries and press Enter.
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10. In the Libraries window, select Audio/Sound and press Enter.

11. In the Audio/Sound window, select fdk-aac and press Enter.

12. In the menuconfig dialog, enable or disable features as required. Once done, move to <Exit>
with arrows and press the Enter key to exit from this screen. Then, click Yes to save the
configuration.
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4.4 Build the Buildroot Image
After all the required changes are made, the build can be performed.

1. Navigate to the buildroot-mchp directory:
$ cd buildroot-mchp
Note: Before building the buildroot-mchp, setup the cross-compile toolchain. Refer to Cross
Compiler for detailed instructions.

2. Start the building process for the Buildroot SD Card image with the following command:
$ make
The building will take a few hours to complete.

3. Once the build is complete, navigate to buildroot-mchp/output/Images.
4. Verify that the sdcard.img file is generated.

https://www.linux4sam.org/bin/view/Linux4SAM/Sama7g5EKMainPage#Setup_ARM_Cross_Compiler
https://www.linux4sam.org/bin/view/Linux4SAM/Sama7g5EKMainPage#Setup_ARM_Cross_Compiler
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5. Flashing the Linux Image onto the SD Card
1. Follow the steps provided here to Flash the generated sdcard.img onto the SD card.
2. Open the console serial communication and observe Linux booting from the SD card.

https://www.linux4sam.org/bin/view/Linux4SAM/Sama7g5EKMainPage#Create_a_SD_card_with_the_demo
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6. Enabling PDM Microphones using the Device Tree Overlay
Pulse Digital Modulation (PDM) for microphones is a method used to convert an analog signal into
a digital signal. The SAMA7G54-EK features four PDM microphones. For more information, refer to
the Quad MEMS Microphones section in the SAMA7G54-EK User´s Guide (DS50003273), available on
www.microchip.com.

Follow the steps below to use the device tree overlay to enable PDM microphones:

1. During booting, stop at U-Boot level by pressing Enter key to apply the device tree overlay to
enable Quad PDM microphones.

2. Edit the bootcmd environment variable using the edit bootcmd command and apply the
PDMC0 overlay by updating the string bootcmd from
bootcmd=fatload mmc 1:1 0x63000000 sama7g5ek.itb; bootm
0x63000000#kernel_dtb
to
bootcmd=fatload mmc 1:1 0x63000000 sama7g5ek.itb; bootm
0x63000000#kernel_dtb#pdmc0.

http://www.microchip.com
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3. To login as the root user, enter root.

This completes enabling PDM microphones with the pdmc0 device tree overlay.
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7. Live Audio Streaming via RTP
This test is intended to stream live audio captured by the SAMA7G54-EK's PDMC to VLC on a
Windows PC via RTP.

Figure 7-1. Audio Over Ethernet on SAMA7G54-EK using Linux

1. To check the PDMC audio device card number and device number, use the command below.
$ arecord -l | grep pdmc
In the following example, the PDMC card number is 0 and the device number is 4:

This command verifies that the pdmc0 device tree overlay has been applied successfully
2. To stream live audio captured by the SAMA7G54-EK's, use the following command:

$ arecord -Dplughw:0,4 -r 8000 -c 1 -f S16_LE | ffmpeg -f s16le -ar 8000
-ac 1 -i - -f mulaw -f rtp rtp://<IP_address>:<Port>
Example: $ arecord -Dplughw:0,4 -r 8000 -c 1 -f S16_LE | ffmpeg -f s16le -ar
8000 -ac 1 -i - -f mulaw -f rtp rtp://192.168.24.10:1234

3. Play audio or speak close to microphones MIC3 (C232) and MIC1 (C235) on the SAMA7G54-EK.
That audio can be listened to through VLC on a Windows PC.
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8. Conclusion
This guide shows the necessary steps to successfully set up a Windows PC and the SAMA7G54-
EK board, configure Buildroot for FFmpeg, and execute the build process. By following these
instructions, the user can test and stream live audio using the RTP protocol on the SAMA7G54-EK
evaluation kit within a Linux Buildroot environment.
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9. Revision History
9.1 Rev. A - 01/2025

First issue.



 TB3371

 Technical Brief
© 2025 Microchip Technology Inc. and its subsidiaries

90003371A - 20

Microchip Information
Trademarks
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.

ISBN: 979-8-3371-0484-3

Legal Notice
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 with 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.

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.

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 USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES 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.

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