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1. General Information

This application note describes how to get started with the 2-Channel MIPI CSI-2 Carrier
Board with Jetson Orin NX SoM, Part-No. CBM-NVA-ONX-16-128-V2.

Figure 1: NVIDIA Jetson Orin Reference Design, 2-Channel MIPI CSI-2 Carrier Board with Jetson Orin NX 16 GB

1.1 Cautions

AN20250208-01

SoM and two MIPI CSI-2 cameras.

DO NOT UPGRADE YOUR SYSTEM
If you upgrade your system, e.g., by executing:
#sudo apt-get dist upgrade

this may brick some board functionality and some interfaces may not work
correctly anymore. The cameras and carrier board drivers depend on the
installed kernel and bootloader versions. Upgrading them to incompatible
versions may render the system unusable.

In this case, the carrier board may need to be returned per RMA to The Im-
aging Source.
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DO NOT INSTALL NEW JETPACK

If you install a new JetPack version, The Imaging Source MIPI CSI-2 cameras
will not work anymore.

MIPI CSI-2 CAMERAS HANDLING
Connect MIPI-based cameras ONLY when the system is powered off.

Make sure to unplug the power supply and any USB or GigE cables before
connecting or re-connecting MIPI-based cameras.

Otherwise, the cameras may be damaged, may not be detected, or may
not work properly.

MICRO-USB PORT USE
If you plug a cable into the Micro-USB port, the board will not boot.

The Micro-USB port must only be used for Flash or Recovery. This proce-
dure is not covered by this document.

LOGIN DATA
To login on Linux, use the following data:

e Llogin: nvidia
e Password: jetson
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1.2 Hardware

The procedures described in this document assume that you are using the following hard-
ware components, which are included in this Reference Design:

Carrier board with 2-channel MIPI CSI-2, i.e., INX42:
o Note: 4-channel MIPI CSI-2 board is available upon request.
NVIDIA Orin NX System on Module with 16 GB RAM:
o Note: Orin Nano SoM and different RAM sizes are available upon request.
SSD 128 GB
NVIDIA heatsink and fan
Power supply 12V/40W (FSP) incl. power cable (EU version)
1x DMM 365X462-ML, 36S MIPI CSI-2 monochrome camera
1x DFM 36SX462-ML, 36S MIPI CSI-2 color camera
2x TLH 10-M lens holders
1x TBL 8 C, M12 lens with IR-cut filter
1x TBL 8, M12 lens
2x CA-FFC-22P/0.3m cables

1.3 Software

For your convenience, some software packages have been pre-installed:

AN20250208-01

JetPack 5.1.2 with Ubuntu 20.04 LTS.
The Imaging Source drivers, e.g., theimagingsource-drivers_rxxxx.deb:
o Drivers required to operate different MIPI-based cameras and carrier
boards.
tiscamera, e.g., tiscamera_1.1.0.4139_arm64_ubuntu_2004.deb:
o GStreamer-based SDK for straightforward image acquisition and image
preprocessing.
tcamtegrasrc, e.g., tcamtegrasrc-jp5_xxxxx_arm64.deb:
o Package containing the camera source for MIPI-based cameras for use with
tiscamera.
tcamdutils, e.g., tcamdutils_1.0.0.560_arm64.deb:
o GStreamer-1.0 module which offers a wide range of image enhancement
and conversion algorithms. The module is highly optimized for speed on the
CPU.
v4|-utils:
o Series of packages for handling industrial and embedded cameras.

Note

The 'First-Time-Installation Package' is stored under
/usr/local/first_time_setup

which includes the above-mentioned packages.
You may also use them in the event that re-installation is necessary.
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2. Assembling the Hardware

The procedures described in this chapter should be followed to ensure the best first-time
experience with this reference design.

1. Begin by screwing the TBL 8 C lens (for use with the color camera) and the TBL 8
lens (for use with the monochrome camera) into the TLH 10-M lens mount holders.

2. Mount the TLH 10-M lens mount holders to the two DxM 365X462-ML cameras.
In order to achieve true color fidelity, make sure to use the TBL 8 C lens with the
DFM 365X462-ML color camera.

3. Connect the CA-FFC-22P/0.3m cables to the two black MIPI CSI-2 22-pin connect-
ors. These are located beneath the heat sink/fan assembly, directly under the SoM
(please see image below):

a.

AN20250208-01

To do so, unlock the black clips of the MIPI CSI-2 22-pin connectors by pull-
ing them up.

Insert one end of the first FFC cable, labeled 'CPU SIDE,' into the connector
with 22 pins facing downward. Then, secure the cable by locking the black
clips in place.

Repeat the same procedure with the second FFC cable.

MIPI CSI-2 CABLE “CPU SIDE”

Pay attention to the lettering on the MIPI CSI-2 cable. Ensure that the cable
end with the inscription “CPU SIDE” is plugged into the SoM.

Otherwise, the carrier board may be damaged or behave erratically, e.g.,
you may not get an HDMI signal or may experience booting issues.
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CPU SIDE

4. Connect the other ends of the FFC cables to the DxM 365X462-ML cameras (please
see image below).

MIPI CSI-2 CABLE “CAM SIDE”

Pay attention on the lettering of the MIPI CSI-2 cable. Ensure that the cable
end with the inscription “CAM SIDE” is affixed to the camera.

Otherwise, the carrier board may be damaged or behave erratically, e.g.,
you may not get an HDMI signal or may experience booting issues.

5. Connect a USB mouse and a USB keyboard to the two horizontal USB3 ports:
a. Note: No mouse and keyboard are included in this reference design kit.
6. Connect the HDMI cable to the HDMI port of the reference design, and the other
end to a monitor (HD resolution or higher is recommended):
a. Note: No HDMI cable and no monitor are included in this reference design

kit.
7. Take the power supply 12V/40W (FSP) and the power cable and first connect it to a
wall socket.

Then connect it to the reference design to supply power to the board.
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MIPI CSI-2 CAMERAS HANDLING
Connect MIPI-based cameras ONLY when the system is powered off.

Make sure to unplug the power supply and any USB or GigE cables before
connecting or re-connecting MIPI-based cameras.

Otherwise, the cameras may be damaged, may not be detected, or may
not work properly.
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3. Image Acquisition

3.1 Using ‘tcam-capture’

The easiest way to start with image acquisition and image display is by using the GUI appli-
cation tcam-capture which is part of the pre-installed tiscamera SDK.

To launch tcam-capture go to Show Applications > type in tcam-capture in the search bar
and select tcam-capture to launch it:
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Select one of the cameras to start image acquisition:

Unknown Device Unknown Device
20129900 20129901
tegra tegra
® Auto Select Open Format Dialog

Ocancel |[ @0k |

and launch image display:

tcam-capture - Unknown Device - 20129901-tegra

@ &® Properties Format Info f_f: .

WS IMAGINGSOURCE
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EPS: 29.9795
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To launch another instance of tcam-capture > right click on the already running tcam-cap-
ture instance and select New Window > then open the second camera.

Note

tcam-capture offers advanced image enhancement functionalities, e.g.,
auto-exposure, auto-gain, saturation, hue, sharpness, tone-mapping, etc.,
which are performed on the CPU and may cause higher CPU load.

Select a feature category to find different camera functions or image processing functions:

tcam-capture - Properties - Unknown Device - 20129901-tegra *

Exposure = Color | Auto ROI Image = Color Correction Partial Scan =~ WDR

Auto White Balance Continuous

white Balance Red —_— 1,00
white Balance Green = 1,06
wWhite Balance Blue - 2,78
Saturation 211,00% -
Hue -46,00° S
Update (F5) Close
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3.2

3.3

Using tiscamera SDK Examples

The tiscamera SDK provides different SDK examples for the programming languages C and
Python.

You can find them under:

/home/nvidia/tiscamera/examples

To get started, change to the C folder and call ‘make’:
#cd /home/nvidia/tiscamera/examples/c

#make

For more information on tiscamera refer to:

https://github.com/ThelmagingSource/tiscamera

Using GStreamer

To launch native image acquisition via GStreamer, type in the following commands in a ter-
minal:

For camera '0":

#gst-launch-1.0 nvarguscamerasrc sensor-id=0 ! queue ! nv3dsink

nvidia@nvidia-desktop: ~

:~5% gst-launch-1.0 nvarguscamerasrc sensor-id=0 ! queue ! n

This will start image acquisition on camera ‘0’ and launch a display window:
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For camera '1":

#gst-launch-1.0 nvarguscamerasrc sensor-id=0 ! queue ! nv3dsink

Note

The proper configuration and use of GStreamer is not covered by this docu-
ment.
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4. Driver Configuration

If you would like to use a camera model other than the ones included with this reference
design, you must reconfigure the camera drivers and reboot the system.

To do so, execute the following command in a terminal:

#sudo dpkg-reconfigure theimagingsource-drivers

<1 nvidia@nvidia-desktop: ~ Q = -

:~5 sudo dpkg-reconfigure theimagingsource-drivers
[sudo] password for nvidia:

Confirm to continue:

[+ nvidia@nvidia-desktop: ~

Package configuration

| Configuring theimagingsource-drivers |

To enable the camera(s) on this system, the kernel Device Tree needs

to be

configured by installing a DTB file. Do you want to install a DTB file
now?

Note: The file will be referenced in /boot/extlinux/extlinux.conf,
replacing

any existing entry there.

Select the correct camera model (e.g., 365X290) and carrier board model (e.g., onx-jnx42):
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1 nvidia@nvidia-desktop: ~
Package configuration

Configuring theimagingsource-drivers
Select Device Tree Blob file.

onx-jnx42-2x-365R0234.dtbo
onx-jnx4 65X290.dtbo
onx-jnx42-2x-365X296

onx-jnx42-2x-365X297
onx-jnx42-2x-365X415
onx-jnx42-2x-365X568

=0k=>

Use the Tab key to select Ok and confirm your choice:

1 nvidia@nvidia-desktop: ~
Package configuration

Configuring theimagingsource-drivers
Select Device Tree Blob file.

onx-jnx42-2x-365R0234.dtbo
onx-jnx42-2x-365X290.dtbo
onx-jnx42-2x-365X296.dtbo
onx-jnx42-2x-365X297.dtbo
onx-jnx42-2x-365X415.dtbo
onx-jnx42-2x-365X568.dtbo

Confirm to make the current selection the default one:
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I+1

Package configuration

nvidia@nvidia-desktop: ~

Configuring theimagingsource-drivers

Make the driver configuration the default boot target?

Reboot the system to apply the changes, e.g.:

#sudo reboot

Note

If you do not reconfigure the drivers to match your camera model, the
camera may not be detected or may not work properly.

If you do not reboot the board after reconfiguring the driver, the changes
will not take effect.

Always unplug the power supply from the board before changing the

cameras

AN20250208-01
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5. Documentation

Refer to the following offline documentation:

e To find the Technical Reference Manuals for 36S MIPI CSI-2 cameras, refer to:
https://www.theimagingsource.com/en-de/embedded/mipi-csi-2/36s/

e To open the tiscamera documentation, go to e.g.:
Jusr/share/theimagingsource/tcamdutils/html
# firefox index.html

SIM © welcome totiscamera-d: x (iR

c O filez///usr/share/theimagingsource/tcamdutils/html/index.html b4

® a0

next | index

tiscamera-dutils 1.0.0 documentation »

Welcome to tiscamera-dutils’s documentation!
This is the user documentation for The Imaging Source tiscamera-dutils gstreamer element.

If assistance is required at any point, please contact our support.

Description

Table Of Contents

|@

Setup and Usage
Transformation Table

tiscamera-dutils is a gstreamer-1.0 module that includes a multitude of image
enhancement/conversion algorithms. These include format conversions like debayering, camera
adjustments like auto-exposure and additional functionality like tonemapping.

Properties
Format definitions

Contact Documentation Overview

» Setup and Usage
Requirements
Dependencies
Usage

= Manual Pipeline

= Automatic Pipelines
Restrictions

= Unsupported devices

+ Transformation Table

* Properties
Exposure Auto
Gain Auto
BalanceWhite Auto

Setup and Usage

Quick search

|

e To open the driver documentation, go to e.g.:
/opt/theimagingsource/doc/theimagingsource-drivers
# firefox index.html
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Table of Contents

theimagingsource-drivers
Documentation

Overview

Indices and tables

Next topic

System Requirements

This Page

Show Source

E
o

S theimagingsource-drivers D < RS

c O file://fopt/theimagi e/doc/theimagi

ce-drivers/index.html

| [ ] Open previous tabs? You can restore your previous session from the Firefox application menu =, under History. m

theimagingsource-drivers documentation » theimagingsource-drivers Documentation

theimagingsource-drivers Documentation
Overview

« System Requirements
> SOMs and Carrier Boards
Supported Camera Interfaces
Operating System
Supported Cameras
= Cameras connected directly to CS| Camera Ports
= Cameras connected through FPD-Link

= Driver Installation
- Downloading the Driver Package
Selecting_the Device Tree File

= Selecting_a different Device Tree File after Installation

Upgrading to a newer version of JetPack

» First Steps
- Testing Image Acquisition via LibArgus
> Testing Image Acquisition via Video4Linux
Adjusting Sensor Settings
= qual2
Troubleshooting
» Configuring Sensor Settings
Controls Shared by All Sensor Types

next | index

Note: The information in the local driver documentation may not always be up to

date. Contact the customer support for more information or help.

e To find online documentation, e.g., Technical Reference Manual for the carrier

board, refer to:

https://www.theimagingsource.com/embedded/

e For FAQs or Support refer to:
https://www.theimagingsource.com/support/

AN20250208-01
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Revision History

Document Number Date Changes

AN20250208-01 08 February 2025 Initial release version of this document.
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Headquarters: The Imaging Source Europe GmbH
Uberseetor 18, 28217 Bremen, Germany
Phone: +49 421 33591-0

North and South America: The Imaging Source, LLC
4600 Park Road, Suite 470, Charlotte, NC 28209, USA
Phone: +1 704-370-0110

Asia Pacific: The Imaging Source Asia Co. Ltd.
3F., No. 43-7/8, Zhongxing Road,

New Taipei City, Xizhi District 221012, Taiwan
Phone: +886 2-2792-3153

www.theimagingsource.com
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All product and company names in this document may
be trademarks and tradenames of their respective own-
ers and are hereby acknowledged.

The Imaging Source Europe GmbH cannot and does not
take any responsibility or liability for any information
contained in this document. The source code presented
in this document is exclusively used for didactic pur-
poses. The Imaging Source does not assume any kind of
warranty expressed or implied, resulting from the use of
the content of this document or the source code.

The Imaging Source Company reserves the right to make
changes in specifications, function or design at any time
and without prior notice.

Copyright ©2025 The Imaging Source Europe GmbH, Ap-
pNotes_GettingStartedGuide_CBM-NVA-ONX-16-128-
V2_en_US.pdf

All rights reserved. Reprint, also in parts, only allowed
with permission of The Imaging Source Europe GmbH.
All weights and dimensions are approximate. Unless oth-
erwise specified, lenses shown in camera product im-
ages are not included with the cameras.
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