
Application note No. 2: creating an embedded Linux solution and 
image application 

Embedded Linux solution project objectives  
This is the second of three application notes for creating imaging solutions using the 96Boards 
onsemi Dual Camera Mezzanine and Ultra96V2.  

This project demonstrates how to build the embedded Linux solution by using the 96Boards 
onsemi Dual Camera Mezzanine with the Avnet Ultra96V2 board.  

The expected outcome of this project is a bootable SD card with the embedded Linux OS. When this 
SD card is inserted into the Ultra96 with 96Boards onsemi Dual Camera Mezzanine, it will enable the 
capture video and display it on a Display Port Monitor. 

Getting started: requirements  
The following hardware is required to follow this series of application notes: 

• Ultra96V2
• Ultra96V2 power supply
• 96Boards onsemi Dual Camera Mezzanine
• SD card
• JTAG / USB adaptor
• Display port capable monitor
• Mini-display port cable
• 16 GB SD card

To implement this series of application notes, you need the following Xilinx software installed: 

• Vitis 2020.1, includes Vivado 2020.1
• PetaLinux 2020.1
• Git
• Terminal application

You’ll need a few licenses for this implementation. Bitstreams for the Xilinx ZU3EG device can be 
generated license-free as part of the Xilinx Vivado webPACK. However, some of the IP used within 
this design requires an additional license. This license is provided with the Ultra96V2 and is marked 
“OEM Zynq ZU3 Ultra96 Vivado Design Edition with SDSoC Voucher Pack.” Redeem this license and 
install it on the machine you’re using to implement the project. Once it is installed, you can use the 
license manager to see the licensed IP, including the On-Screen Display (OSD).  

What is PetaLinux? 
PetaLinux is a set of build tools that enables us to create an embedded Linux solution for Xilinx 
processors (A9, A53, A72 & MicroBlaze) using a x86 Linux host (see Figure 1). 
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Figure 1. PetaLinux configuration menu 

At the highest level, PetaLinux consists of seven commands. These commands are used to create 
projects, applications, boot and deploy the embedded Linux OS. 

The commands are:  

• petalinux-create — This command is used to create projects, apps and modules. When
creating projects, we need to define either a template, which can be zynq, zynqMP or
microblaze. Alternatively, we can define a source with an existing PetaLinux board support
package.

• petalinux-config — This allows configuration of a specific element of the OS e.g. the kernel or
the root file system. This also enables configuration of the OS for a new hardware definition
using the “get-hw-description” option.

• petalinux-build — This command builds the embedded Linux project, a component of the
project or the Yocto e-SDK.

• petalinux-boot — This command enables us to boot the project on our target board using
JTAG or to boot the project in the simulation environment in QEMU.

• petalinux-package — At the end of the project build, we may want to package the project to
create a boot.bin that can be used in conjunction with the Kernel and RootFS to boot the
system. This command can also be used to package the project as a Board Support
Package.

• petalinux-upgrade — This command provides for the upgrading between different versions of
PetaLinux.

• petalinux-util — This command provides several services used in development and
debugging.

Building embedded Linux operating system 

1. Change the directory in the project that contains the hardware design created in the first
application note. This is the directory that contains the cloned Avnet HDL and BDF
repositories.
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2. Clone the Avnet PetaLinux directory using the command git clone 
https://github.com/Avnet/petalinux.git 
 

 
 

3. With the repositories cloned, the next step is to ensure we check out the correct branch from 
the master. For the bdf repository, we want to work from the master branch. To do this, we cd 
into the newly cloned bf folder and execute the command git checkout master  

 

4. For the HDL branch, we want to check out the 2020.1 branch. Use the command git check 
out 2020.1 again from within the HDL folder.  

 

 
 

5. For the petalinux branch, we want to check out the 2020.1 branch. Use the command git 
checkout 2020.1 again from within the petalinux folder.   

 

 
 

6. The petalinux image will be built using a script. In the petalinux directory, enter the command 
./scripts/make_ultra96v2_dualcam.sh 
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7. Depending on the capabilities of the development machine, the creation of the petalinux
image may take some time.

8. Once the script completes, we now have all the necessary elements to load onto a SD card.
The next stage is to format the SD card so that it is correctly formatted to hold the embedded
Linux OS.

Creating the SD card 
1. Insert the SD card into your development machine. Run the command ls /dev/sd* and this will

list the SD card. Note that your SD card may show a different ID number than what is
demonstrated here, so please be careful as incorrect identification could damage your wider
system.

2. Unmount the partitions using the umount command umount /dev/sda1 umount /dev/sda2 .
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3. Run the command sudo fdisk /dev/sda and this will start fdisk. Press p to view the current 
partitions (if any on the SD card).  

  

4. The next step is to delete any existing partitions. Enter d then 1 to delete partition one, and 
then enter d again and the remaining partition will be removed.  
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5. To create a new partition, enter p then 1, followed by 2048 and final +1G to create a 1GB 
partition. This will become the boot partition.  

  

6. To make this partition bootable, enter the command a.  

 

7. To create the second partition, enter the command n, followed by 2, then press enter twice to 
use the remaining space on the SD card. 
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8. Pressing p again shows the newly created partitions.  

  

9. Finally, enter the w command to write the partitions to the SD card.  

 

10. With the partitions created, the next step is to format the two partitions correctly. To configure 
the first partition, enter the command sudo mkfs.vfat -F 32 -n boot /dev/sda1. This formats the 
partition as FAT32 with the name of boot.  

  

11. For the second partition, enter the command sudo mkfs.ext4 -L root /dev/sda2. This will 
format the second partition as EXT4 and name it root. 
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12. Now we are ready to write the generated files to the SD card change directory into the 
petalinux/projects/ultra96v2_dualcam_2020_1 directory. Enter the following commands to 
write the boot.bin, SCR and Linux image to the boot partition.  

cp ./images/linux/BOOT.BIN /media/<user name>/UID of FAT32 partition>/. 

cp ./images/linux/boot.scr /media/<user name>/<UUID of FAT32 partition>/. 

cp ./images/linux/image.ub /media/<user name>/<UUID of FAT32 partition>/. 

  

13. To write the root file system to the root partition, we need to enter the command sudo tar xvf 
./images/linux/rootfs.tar.gz -C /media//<user name>/<UUID of ext4 partition>/ . 

  

14. The final command to run is sudo sync.  

  

15. Safely eject the SD card. 
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Booting embedded Linux image  
1. With the Ultra96V2 powered off, insert the SD card, connect the USB Uart breakout and 

power on the board. Connect the Mini Display Port connector to the display. 

  

2. Open a terminal window with settings of 15200n1 and you will see the Linux terminal and the 
dmsg output as the embedded Linux OS boots.  
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3. Once the Embedded Linux OS has finished booting at the command prompt, enter 
run_1920_1080 
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4. An output from the two image sensors should now appear on the display running 1080P 
60Hz. 
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IMAGE TO BE REPLACED  

Conclusion 
This project demonstrates how to quickly and easily leverage the Avnet Petalinux build scripts to 
create an embedded visions platform using embedded Linux. The embedded vision pipeline is based 
upon V4Linux package and GStreamer. This embedded Linux application is built upon the hardware 
created in the first application note. 
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