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  1. Introduction 
      
     This Board Support Package adds support for the Connect Tech Jetson Thor™ family 
     of carrier boards to Linux4Tegra. It includes any extra files required to use all 
     the features of Connect Tech carriers.  
      
     Please check Section 3 for supported features for your board and Section 8 
     for the changes made between versions. You can check which version of  
     the BSP you have installed by running:  
      
     cat /etc/cti/CTI-L4T.version 
      
     Check for the Latest Version of the CTI-L4T BSP at: 
     https://connecttech.com/resource-center/l4t-board-support-packages/ 
      
      

  2. Requirements     
• x86/x64 based host machine running Ubuntu 22.04 or 24.04 
• JetPack 7.1 / L4T 38.4.0 installed (see Section 4) 
•  Jetson Thor™ module 
• Connect Tech carrier for Jetson Thor™  
• USB Cable for flashing  

      
     *L4T version can be found in /etc/nv_tegra_release and will look like this: 
     # R38 (release), REVISION: 4.0 
      
      

  3. BSP Features 
      

      3.1 Supported Modules in BSP     
• Thor T5000 
• Thor T4000 
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      3.2 Supported Cameras in BSP     
• D3 IMX390 GMSL 
• D3 AR0234 GMSL 
• D3 ISX031 GMSL 
• Stereolabs Zedx Stereocam 
• Stereolabs Zedx One GS 
• Stereolabs Zedx One 4K 
• Framos IMX900 

      

      3.2.1 Installing ZED X camera Software 
     In order to use the ZED X cameras (including the ZED X One), the zed_x_daemon.service 
     must be enabled. This can be done with the command  
     "sudo systemctl enable zed_x_daemon.service". After this, the system must be rebooted. 
     This will enable the ZED X camera drivers. 
      
     The ZED SDK is required to operate the ZED X camera. To use the SDK, Nvidia's CUDA,  
     along with a few other dependencies, must also be installed (It is not installed  
     automatically with this BSP). Stereolabs's install script handles these dependencies. 
        
     The ZED SDK can be downloaded onto the Thor from the Stereolabs website here: 
     https://www.stereolabs.com/en-ca/developers/release 
       
     Click on "SDK Downloads", then the link for "ZED SDK for JetPack 7.1 (L4T 38.4)". 
     Note: ZED X drivers are already included in this BSP and do not need to be downloaded. 
       
     Once you have downloaded the executable onto your Thor system, follow the  
     rest of the instructions under "Download and Install the ZED SDK" at this link: 
     https://www.stereolabs.com/docs/development/zed-sdk/jetson 
      
     Finally, restart your system before using the SDK. 
        
     Additional questions about the SDK and camera applications can be answered by 
     Stereolabs at https://support.stereolabs.com/hc/en-us/ 
      

     3.2.2 Fakra Layout Illustration 
     JCB002/JCB022, JCB009 
      J2                      J1 
    -------                ------- 
  1 |o   o| 2            5 |o   o| 6 
    |     |                |     | 
  0 |o   o| 3            4 |o   o| 7 
    -------                ------- 
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     This layout is refenced in the proceeding sections. 
      
     There are 4 deserializers with 2 camera (serializer) connections each. 
     max96793_0 0 and 1 
     max96793_1 2 and 3 
     max96793_2 4 and 5 
     max96793_3 6 and 7 
      

     3.2.3 Installing Zedx Stereo Cameras     
     The Zedx Stereocam configuration is limited to one camera per deserializer, with 
     the camera connected to one of the evenly numbered ports on the JCB022 connector. 
      
     Therefore, the maximum camera setup is four cameras (eight sensors), on ports 
     0, 2, 4, and 6 of the JCB022 (see the layout illustration at section 3.2.2). 
      
      

      3.2.4 JCB009 + Framos IMX900 GMSL3 Config 
     To achieve the top lane speed for Framos IMX900 and a stable stream, 
     12Gbps PAM4 Tunneling mode is used on the JCB009.  
     Note that in tunneling mode, it is not possible to  
     reassign vc-id's from the serializer or deserializer and there does not appear 
     to be a way to set this from the sensor for the IMX900. This means that both 
     sensors are vc-id=0 and only one can be streamed per deserializer at a time. 
      
     Reference the Fakra Layout diagram at 3.2.2 to note the ports which map to 
     each deserializer. 
      
     Both ports on each deserializer will work, but only one will stream at a time  
     without conflict. 
      
      

      3.2.5 Jetpack 7 Camera Configuration Files 
      
     Note that configuration files are relevant to cameras using nvargus. The 
     issues described here should not affect cameras that directly use v4l2. 
      
     In earlier Jetpack versions the default configuration file type was .isp. 
 NVIDIA® has introduced as part of their latest nvidia-l4t-camera package .nito files. 
     When nvargus detects these files present in /var/nvidia/nvcam/settings/ it will 
     change the default configuration file type to .nito even if .isp files are present. 
      
     We may migrate to .nito files in the future, but for the current release we 
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     are using isp files since they are currently what is available for the cameras 
     which we support. 
      
     All default .nito files meant for cameras supported by the devkit were removed, 
     so that nvargus defaults to .isp files. 
      
     Unlike isp files which are optional, if nvargus fails to find the .nito file 
     for a camera you wish to stream, the stream will fail.  
     If you wish to maintain both .nito files and .isp files in 
     /var/nvidia/nvcam/settings/ for different cameras, you 
     will need a workaround for streaming cameras that require isp files. 
      
     Stop nvargus-daemon, set your desired setting in the NVCAMERA_NITO_PATH variable 
     and start nvargus-daemon. 
     systemctl stop nvargus-daemon 
     export NVCAMERA_NITO_PATH=<setting>  
     systemctl start nvargus-daemon 
      
     Where <setting> is: 
     CONFIG // when you want to use isp files by default 
     // NULL when you want to use the default configuration file type, 
     which is nito when there are nito files present, isp when there are not. 
     <path> // you can also set a direct path to a nito file. 
      
      
      
     When streaming using the gstreamer API as an example, a failed launch of a stream due  
     to a missing .nito file will not be obvious.  
      
     You can catch the log that shows a failure to find a nito file by doing the following: 
      
     Open a second terminal different from the one you are attempting to stream in. 
      
     stop nvargus-daemon: 
     systemctl stop nvargus-daemon 
      
     enable elevated logging for nvargus: 
     export enableCamPclLogs=5 
     export enableCamScfLogs=5 
      
     manually run the nvargus-daemon executable: 
     /usr/sbin/nvargus-daemon 
      
     From the other terminal run the appropriate stream command: 
     ex. 
     gst-launch-1.0 nvarguscamerasrc sensor-id=0 ! nv3dsink 
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     A failure to load the .nito file will result in the following log in the terminal 
     running nvargus-daemon: 
      
     |===================================================================| 
     | You have encountered an error.                                    | 
     | NITO file is made the default in this Jetpack release.            | 
     | User is expected to provide a NITO file for the camera module in  | 
     | the directory /var/nvidia/nvcam/settings                          | 
     | If the NITO file is in a different location, please provide the   | 
     | path using the environmental variable NVCAMERA_NITO_PATH          | 
     | For example:                                                      | 
     | $ export NVCAMERA_NITO_PATH=/home/ubuntu/yournitofile.nito        | 
     | If the NITO file is not supported, you can still use the legacy   | 
     | Configuration file and migrate to NITO file using the instructions| 
     | provided in the documentation.                                    | 
     | Please refer to readme.txt in the Camera Partner Toolkit.         | 
     | Here is the environmental variable value for switching to         | 
     | the Configuration file.                                           | 
     | $ export NVCAMERA_NITO_PATH=CONFIG                                | 
     |===================================================================| 
      

      3.3 Product Specific Details 
      

         AGX301 (Gauntlet) 
o 10G and 1G ethernet Support. 
o CAN Support (Only on T5000 modules). 
o Display Port Support. 
o USB 3.2 Support. 
o USB OTG Support. 
o I2C Support. 
o SPI Support. 
o UART Support. 
o RS232/485 Support. 
o GPIO Support. 
o M.2 pcie Support. 
o Key E 2230 Wifi/BT. 
o Key B 3042/3052 LTE/5G with micro SIM. 
o JCB022 GMSL adapter support. 
o JCB003 adapter support. 
o JCB009 adapter support. 

      

         AGX302 (Rogue-Thor) 
o 2x10G and 2.5G ethernet Support. 
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o CAN Support (Only on T5000 modules). 
o Display Port Support. 
o USB 3.2 Support. 
o USB OTG Support. 
o I2C Support. 
o I2S Support. 
o UART Support. 
o Debug USB UART. 
o RS232/485 Support. 
o GPIO Support. 
o PWM Support. 
o M.2 pcie Support. 
o Key E 2230 Wifi/BT. 
o JCB003 adapter support. 

      
      

      3.4 Limitations and Known Issues 
     1. With the D3 cameras, while it is possible to configure two different camera models (e.g.  
     AR0234 and ISX031) on the same deserializer (ports 0 and 1, 2 and 3, 4 and 5, or 6 and 7) 
     camera streaming often failed in this setup. To avoid this, place sensors of different types 
     on ports connected to different deserializer chips (e.g. ports 0 and 2). 
          
     2. The D3 IMX390 camera was observed to have issues switching modes between streams.  
     Streaming a second time with the same mode was found to fix the errors observed. 
      
     3. Streaming with the ZED X stereo cameras was observed to intermittently fail with both 
     the SDK and gstreamer + nvargus. We are currently investigating this issue. 
         
     4. When booting the Gauntlet on the t5000 module from zero power, a BPMP error occurs.  
     This is also being investigated, for now, power cycling after a minute allows  
     the system to boot normally. 
         
     5. The 10G-1 ethernet port on AGX301 Gauntlet is non-functioning on the Thor T4000 module. 
     For 10G ethernet, insert cable into the 10G-2 port. Both ports are functional with 
     a Thor T5000 module. 
      
     6. The Thor T4000 module does not have a CAN interface, therefore CAN is only 
     available with a Thor T5000 module at this time. 
      
     7. Framos camera device trees may include modes for multiple camera types. 
     Some camera modes may be for monochrome sensors, whereas others may be 
     fo chroma sensors. It is recommended you specify the mode index when streaming, 
     as it is possible that the selected default mode may not work for your sensor type. 
      
     8. It has been noticed when streaming the IMX900 using gst-launch-1.0,  
     using killall to terminate the streams, 
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     reloading the driver module and doing a warm reboot that an exception will occur. 
     This exception was not present during testing when streams were properly closed. 
     If you run into this issue, the watchdog will eventually reset your device. 
      

  4. Installation 
      

      4.1 Obtaining NVIDIA® Jetpack 
      
     Before Installing the BSP you will need to install JetPack 7.1 on the host 
     system using NVIDIA® SDK Manager (section 4.1.1) or from  
     the NVIDIA® Embedded Download Center (section 4.1.2) 
      

      4.1.1 Installing JetPack from SDK Manager  
      
     Please follow installation steps from kdb373 for Jetpack 4.2+ 
     https://connecttech.com/resource-center/kdb373/ 
      

      4.1.2 Installing JetPack from NVIDIA® Embedded Download Center 
      
     1. Create a new directory for installing the Jetpack. Referred to as <BSP_ROOT> 
     in these instructions.  
      
     2. Go to https://developer.nvidia.com/embedded/jetpack/downloads and under 
     "Jetson Linux Downloads and Documents" locate the table for "Jetson Linux 38.4". 
      
     3. Download the "L4T Driver Package (BSP)" and "Sample Root Filesystem" files.  
      
     4. Put the "L4T Driver Package (BSP)" and "Sample Root Filesystem" in <BSP_ROOT>. 
     Afterwards, you should have the following files in <BSP_ROOT> 

• jetson_linux_r38.4.0_aarch64.tbz2 
• tegra_linux_sample-root-filesystem_r38.4.0_aarch64.tbz2 

      
     5. Extract the "L4T Driver Package" tarball:  
      
     cd <BSP_ROOT> 
     sudo tar -jxf jetson_linux_r38.4.0_aarch64.tbz2 
      
     6. You should now have a new directory called Linux_for_Tegra in your <BSP_ROOT> folder. 
     Extract the "Sample Root Filesystem" into Linux_for_Tegra/rootfs.  
      
     sudo tar -C Linux_for_Tegra/rootfs/ -xjf tegra_linux_sample-root-
filesystem_r38.4.0_aarch64.tbz2 
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     4.2 CTI BSP Installation 
      
     1. Copy the CTI-L4T-THOR-38.4.0-V###.tgz package into <BSP_ROOT>/Linux_for_Tegra. 
      
     If you are using Nvidia's SDK manager then "<BSP_ROOT>" will be: 
     ~/nvidia/nvidia_sdk/<JetPack_Version>_Linux_JETSON_AGX_THOR_TARGETS 
      
     Otherwise if manually installing from the NVIDIA® Embedded Download Center 
     <BSP_ROOT> will be the folder created previously 
      
     cp CTI-L4T-THOR-38.4.0-V###.tgz <BSP_ROOT>/Linux_for_Tegra 
      
     2. Extract the BSP: tar -xzf CTI-L4T-THOR-38.4.0-V###.tgz 
     cd <BSP_ROOT>/Linux_for_Tegra 
     sudo tar -xzf CTI-L4T-THOR-38.4.0-V###.tgz 
      
     3. Change into the CTI-L4T directory: 
     cd <BSP_ROOT>/Linux_for_Tegra/CTI-L4T 
      
     4. Run the install script (as root or sudo) to automatically install the BSP files 
     to the correct locations: 
          
     sudo ./install.sh 
     #return to Linux_for_Tegra 
     cd .. 
      
     5. The CTI-L4T BSP is now installed on the host system and it should now be able 
     to flash the Jetson Thor™ module. 
      
      

     4.3 Installing and Configuring D3 Cameras     
     The D3 GMSL cameras do not have a dedicated configuration for flashing. Instead 
     you should flash the base configuration ("Base" in the cti-flash.sh menu, or "base" 
     with the manual method). The D3 camera driver is already included in the BSP. 
      
     Use the below command to install D3 camera overlay, 
      
     sudo apt update 
     sudo cti-d3-overlay-install.sh 
      
     After successfully installing all the packages, run "d3-select-cameras-boot" to configure 
     which camera models are on which port and reboot the device. 
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     Reference section 3.2.2 if you need information on the fakra pinout for JCB002/JCB022 and 
JCB009.  
      

     4.4 Platform Detection in Vendor APIs (Framos libsv) 
      
     Please note that Connect Tech changes the model string in their device trees 
     to match with the carrier configuration. Some vendor APIs may use this string 
     to detect which platform their libraries are being run on. 
      
     From the Gauntlet device tree: 
     model = "CTI Gauntlet + Thor AGX"; 
      
     For example in Framos' libsv, cameras will not be detected on CTI carriers by 
     default, since Global::DetectPlatform is searching for the 
     "NVIDIA Jetson Thor™ Developer Kit." string that would be in the devkits device tree. 
      
     To get around this, you can modify framos-jetson-libsv/libsv/src/globals.cpp 
     so that v4l2::platform = SV_PLATFORM_JETSON_AGX_THOR; is set at the end 
     of the Global::DetectPlatform() function 
     void Global::DetectPlatform() 
     { 
     ... 
     v4l2::platform = SV_PLATFORM_JETSON_AGX_THOR; 
     modelFile.close(); 
     } 
      
     From the framos-jetson-libsv/libsv/ you can then run: 
     cmake . 
     make && make install 
      
     To update the libsv library. 
      
     Note that modifications may not be possible on all vendor APIs. 
     If you run into issues, you can just modify the model variable in the CTI device tree 
     to match what is in the NVIDIA® devkit file. 
      
     example: 
     dtc -I dtb -O dts -o tmp.dts tegra264-thor-agx-cti-AGX301.dtb #to decompile 
     open tmp.dts 
     change 
     model = "CTI Gauntlet + Thor AGX"; 
     to 
     model = "NVIDIA Jetson AGX Thor Developer Kit"; 
      
     dtc -O dtb -o tegra264-thor-agx-cti-AGX301.dtb tmp.dts #to rebuild 
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     and ensure that the modified device tree is referenced in 
     /boot/extlinux/extlinux.conf so that it is active on next boot: 
      
     open extlinux.conf and add the FDT line: 
     LABEL primary 
     MENU LABEL primary kernel 
     LINUX /boot/Image 
     INITRD /boot/initrd 
     FDT /boot/tegra264-thor-agx-cti-AGX301.dtb 
     APPEND ${cbootargs} root=PARTUUID=890bef99-91dc-4de4-aa93-bbd412822796 
     rw rootwait rootfstype=ext4 mminit_loglevel=4 earlycon=tegra_utc,mmio32,0xc5a0000 
     console=ttyUTC0,115200 clk_ignore_unused firmware_class.path=/etc/firmware 
     fbcon=map:0 efi=runtime audit_backlog_limit=8192 video=efifb:off console=tty0 
      
      

  5. Flashing Jetson Thor™ Modules 
     1. Connect the Jetson Thor™ and Carrier to the computer via USB, following the  
     instructions in the appropriate manual. 
      
     2. Put the system to be flashed into recovery mode, following the  
     instructions in the appropriate manual 
      
      
     3. There are two options for flashing Jetson modules: 
      
     Using CTI's automated script: 
     ./cti-flash.sh 
          
     Follow the menu and select your desired configuration. Once selected, 
          
     the device will start to flash. 
      
      
     Using the Manual Method: 
      
     Note do not add the ".conf" file extension to the <config> parameter: 
          
     Manual Flash:  ./l4t_initrd_flash.sh cti/<module>/<boardname>/<config> external 
          
     <module> is thor  
          
     Example:   
     ./l4t_initrd_flash.sh cti/thor-t5000/gauntlet/base external  
      
     4. Once the flashing has completed, the Jetson Thor™ will reboot  
      



 
 

 

Board Support Package Release Notes 

 

 6. Upgrading to a New Package Release 
      
     Upgrading L4T or CTI-BSP verisons without reflashing is not currently supported. 
      

 7. Switching Profiles on Jetson Thor™  
     1. Open a terminal on the Jetson Thor™  
      
     2. Run "sudo cti-thor-agx-fdt.sh" 
      
     3. Select the profile you wish to switch to from the menu 
      
     4. Restart the system 
      
     Note: This script updates the dtb by appending/replacing the FDT variable in extlinux.conf 
      
          

 8. Change Log 
      
     Version THOR-38.4.0-V006 June 12, 2026 

• Fixed bug that caused UEFI to be stuck booting into UEFI terminal 
      
     Version THOR-38.4.0-V005 May 15, 2026 

• Added T4000 and JCB003 support for Rogue-Thor 
• Fixed Stereolabs ZedX-One 4k support 

      
     Version THOR-38.4.0-V004 April 13, 2026 

• Fixed PWM issue 
      
     Version THOR-38.4.0-V003 April 06, 2026 

• Initial release for Rogue-Thor 
      
     Version THOR-38.4.0-V002 Mar 27, 2026 

• Added ext_target_board variables to board configs to make uefi capsule 
     updating easier. 

• Fixed status LEDS on 10G ports. 
• Added Gauntlet JCB009+Framos IMX900 GMSL3 config. 
• Set JCB022/JCB009 power on enable pin to default low so that the board 

     fully resets on soft reboots. 
      
     Version THOR-38.4.0-V001 Feb 25, 2025 

• Initial release for Gauntlet 
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Contact Connect Tech 
If you have any problems, questions or suggestions regarding the Board Support Package and hardware, 
please feel free to contact Connect Tech Inc.  
 

Contact Information 

Support 

Please go to the Connect Tech Resource Center for product manuals, 
installation guides, device drivers, BSPs and technical tips.  
 
Submit your technical support questions to our support engineers. 
Technical Support representatives are available Monday through Friday, 
from 8:30 a.m. to 5:00 p.m. Eastern Standard Time. 

Contact Information 

support@connecttech.com 
sales@connecttech.com 
www.connecttech.com 
 
Toll Free: 800-426-8979 (North America only) 
Telephone: +1-519-836-1291 
Facsimile: 519-836-4878 (on-line 24 hours) 

 

http://connecttech.com/support/resource-center/
http://connecttech.com/support/
mailto:support@connecttech.com
mailto:sales@connecttech.com
http://www.connecttech.com/
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