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Demo Kit Quick-Start Guide

Instructions for Using onsemi’s CMOS Image Sensor Development Kits

Introduction

Thank you for purchasing an onsemi CMOS image sensor development kit, which are USB-powered camera boards
that enable easy testing and characterization of onsemi® sensors.

onsemi's sensor demonstration software, DevWareX, enables you to display images from your sensor. This
software is downloaded from onsemi's website.

Follow the instructions below to assemble the kit and to download and install onsemi’s DevSuite software.
Note: all Win10 instructions relate directly to Win11 - all Win10 drivers and applications run the same on Win11.

Before continuing, please ensure that you meet the Hardware and Software requirements listed in Appendix A.
For issues with getting the camera to be detected or applications failing to launch, review the “Trouble Shooting
Guide”.

A common problem with first-time users is their PC/laptop not having the latest USB3 Chipset FW.

Do not connect your kit to your USB3 port until instructed to do so.
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Demo Kit Contents

Before you begin setting up the camera, please verify the components included in your particular kit.
Please note that there are several types of kits.

Full Demo Kit contents

e onsemidevelopment kit baseboard (Demo3)
e onsemi sensor headboard with lens

e USB3 cable, camera tripod

Headboard-only Demo Kit contents
e onsemi sensor headboard with lens

MARS and Adapter (sold separately) contents — Requires Demo3 baseboard (sold separately)

e onsemi MARS sensor (parallel or MIPI interface)
e onsemi MARS ISP (optional - parallel, MIP], or Ethernet interface)
e onsemi MARS Adapter

e Demo3 Adapter; for parallel interface sensor or ISP

e Demo3-MIPI Adapter; for MIPI interface sensor or ISP

e ETH Adapter; for Ethernet interface ISP

MARS SERDES (sold separately) contents - Requires contents listed in MARS and Adapter
e onsemi Deserializer

e onsemi Serializer

e onsemi SERDES coax cable

Note on MARS and SERDES; it is best to work with your onsemi representative to ensure you have the correct
combination of Demo3, MARS Adapter, SERDES Deserializer/Serializer, and sensor or ISP/Sensor.

Note: Ensure that your Adapter interface matches the MARS or Deserializer purchased - it is printed on the
headboard.

Demo Kit Assembly — Full and Headboard-only Demo Kit

1. Connect the headboard and baseboard via the 26-pin female connector located on the back of the baseboard
and the 26-pin male header on the back of the sensor headboard.

2. For a full demo kit, screw the mini-tripod into the tripod mounting block.

3. For optional auxiliary boards, refer to their User Guide.

Demo Kit Assembly — MARS Only

1. Connectthe headboard and MARS Adapter via the 26-pin female connector located on the back of the
baseboard and the 26-pin male header on the back of the adapter.
2. Connect the MARS board to the Adapter via the mini-connector.
Note; if an ISP / Sensor combination, connect the ISP (no lens) to the Adapter and then the sensor to the ISP.
3. Screw the mini-tripod into the tripod mounting block of the baseboard.

Page 2 of 13
DevSuite Quick-Start Guide — Rev. 72 onsemi reserves the right to change products or specifications without notice.
© 2024 onsemi All rights reserved.
FProducts and specifications discussed herein are for evaluation and reference purposes only and are subject to change by onsemi
without notice. Products are only warranted by onsemi to meet onsemi’s production data sheet specifications.



onsemi

Demo Kit Quick-Start Guide
Introduction

Demo Kit Assembly — MARS with SERDES

1.

2.

3.

4,
5.

Connect the headboard and MARS Adapter via the 26-pin female connector located on the back of the
baseboard and the 26-pin male header on the back of the adapter.

Connect the Deserializer to the Adapter via the mini-connector.

Note: the connectors are matched, so it is only possible to connect the Deserializer and not the Serializer.
Connect the Serializer to the sensor or ISP (no lens). If ISP, connect the sensor to the ISP.

Note: the connectors are matched, so it is only possible to connect the Serializer and not the Deserializer.
Connect the coax cable to the Deserializer and Serializer.

Screw the mini-tripod into the tripod mounting block of the baseboard.

Note; with a MARS ISP and sensor, it is possible to connect the Deserializer and Serializer between the ISP and
Sensor.
If this is the case, you will need to receive a specialized initialization file from your onsemi representative.

/qz/= coax cable

— = board connector

Diagram of MARS Sensor-only with SERDES

D

Demo3 Adapter

)

MARS

~————

Deserializer /‘L/ Serializer Sensor

iagram of MARS ISP and Sensor with SERDES between Adapter and ISP

Demo3 Adapter — — MARS MARS
peseralizer /‘L/ Serializer ISP Sensor

Diagram of MARS ISP and Sensor with SERDES between ISP and Sensor

Demo3 Adapter MARS MARS
ISP || Deserializer /—‘L/ Serializer Sensor

Note: this configuration requires a specialized initialization file from your onsemi representative.

SERDES Pairs and Associated Part Numbers

TI914/931A
TI934/933A
TI954/953A
TI960/953A
TI972/971A
MAXIM 9296B/9295A
MAXIM 96706,/96705
MAXIM 96716,/96717

DevSuite Quick-Start Guide — Rev. 72

AP22022 + AP22019
AP22047 + AP22046
AP22036 + AP22035
AP22079 + AP22035
AP22075 + AP22074
AP22068 + AP22058
AP22021 + AP22020
AP22094 + AP22095
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Installing DevSuite — Windows OS

Download the base installer from here;
https://www.onsemi.com/pub/Collateral/DEVSUITE SW.ZIP

Decompress the .zip and read the “Read-Me-First.doc” for information on the installation package.

To install the Software, double-click the file setup.exe and follow the instructions on your screen. If you have an
earlier version of DevSuite on your computer, you will be prompted to uninstall it before proceeding.

Note: due to installation limitations, it is recommended to install all Software in the same drive and location.
Itis NOT recommended to install any Software on a Network drive.

If a previous installation does not follow these guidelines, you may need to modify your “PATH” variable to
remove the previous location(s).

Additional Product Software Installers

Some products require a separate software installer to be downloaded, and some require an NDA.

In either case, after starting DevWare you will be prompted with instructions if an additional installer is required.

- For products that do not require an NDA, a URL to the additional installer will be displayed.

- For products that do require an NDA, you will be directed to a Web site where you can either login with your
assigned credentials or request credentials. Other products require that you contact onsemi support.

Additional Support Software Installers

DevWareX requires Python to be installed for certain products. In these cases, a dialog will appear that contains
the URL of the Python installer. Using the provided URL link, download the installer and exit DevWareX. Run the
Python installer and select “Install All”. When the installer completes, rerun DevWareX. Here’s that URL:
https://www.python.org/ft thon/3.8.2 /python-3.8.2-amd64.exe

Our color tuning application SensorTune requires a Matlab Runtime library to be installed.
In these cases, you will be prompted with a URL to use to download the additional installer.
Here is that URL; download, decompress, and double-click “Install” and follow the instructions.

https://ssd.mathworks.com /supportfiles/downloads/R2019a/Release/6/deployment files/installer/complete

win64/MATLAB Runtime R2019a Update 6 win64.zip
Other OS Platforms

DevWareX can also be run on MacOS and Linux Ubuntu. Use the following link for information and instructions;
https://aptina.atlassian.net/wiki/display/DEVS/Software+Downloads?src=contextnavpagetreemode

Python Version Control

If you have multiple versions of Python installed, use menu item “Python -> Browse Python Environment” to
navigate to version 3.8.2 or any other version from python.org (we support versions 3.4 to 3.24).

If you do have multiple versions, ensure that any environment variables such as PYHOME and PATH point to
version running in DevWareX as Python uses those to load other modules. Otherwise, DevWareX may not run.

Note that packages such as Anaconda use a Python version that does not work with DevWareX, don’t select those.
You can see the active Python version by opening the Python console via “Python -> Python Console” - the version
will be displayed in the Title.
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You can now connect your kit to your USB3 port.

Starting Up the Software — Win10/Winll Systems

Plug the kit into your computer using the USB cable provided. After a few seconds, your computer should detect
new hardware and attempt to download the appropriate USB driver from the Microsoft driver server, during
which this dialog should appear - if it doesn’t then follow the instructions in:

“All Programs > Aptina Imaging > Docs > User Guides > USB Windows10 Driver User Guide”.

j Installing device driver software

Click here for status.

If the installation was successful, this dialog will appear:

_ Aptina Demo3
<10 Device driver software installed successfully.

LY
You are now ready to Launch DevSuite - please proceed to “Launching the DevSuite
Application”.

If the download fails (either due to a failed Internet connection or your system'’s Firewall
settings, or incorrect FW on the onsemi development kit baseboard), this dialog will appear:

" EL\ Device driver software was not successfully installed
Click here for details.

To resolve the issue, follow the instructions in the document found via the start menu:
“All Programs > Aptina Imaging > Docs > User Guides > USB Windows10 Driver User Guide”.

Start-up Issues
For any OS, if there is no indication of new HW being present, unplug and plug-in the USB cable.

If there is still no indication of new HW, see section “Trouble Shooting / Camera Not Found” under the 2nd dash
“Outdated USB3 FW drivers on the PC”.

If the DevWareX doesn’t start-up, see section “Trouble Shotting / DevWareX fails to start-up” for solutions.
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Launching the DevSuite Application

1. Go to the start menu, select “All Programs” then “Aptina Imaging” then “DevWareX.” The
popup window shown in Figure 1 will display as DevWareX probes for attached devices.
Note: as described in the “Additional Product Software Installers” section, if the files
required for your attached product are not found you will be prompted with a URL to
download them.

Figure 1: DevWareX Popup — Searching for Attached Devices

onsemi DevWareX

2. After the software has found an attached device, the DevWareX window will appear with
the dialog box shown in Figure 2 on page 3; select the settings shown. (Color/monochrome
sensors will also need to have the color or monochrome box checked, as appropriate.) Click
“Finish.”

Figure 2: Startup Wizard Dialog

1) Startup Wizard ? X

Load Initialization Settings | Demo Initialization v |

Enable Software Color Processing
[] Monochrome Sensor

Play on Start
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Warning Dialogs
If you see a warning dialog with “DEMO3 does not run reliably on USB 2.x port;
1. Ensure you are truly connected to a USB3 port.
2. Ifyou are, then update your USB3 Chipset FW as documented in “Trouble Shooting / Camera not found”
under the 2n dash “Outdated USB3 FW drivers on the PC”.

3. Ifyousstill see the warning, contact your onsemi representative and request a new Demo3 of Revision 7 or
newer.

If you see the following Warning dialog;

)} Warning ? X

t‘ Could not locate matching sensor data (.sdat/.xsdat)
‘ files for the current device.

- Select "Yes" if you want DeviWare to attempt to identify
the current device and recommend further actions.
--MOTE: this may take a few seconds to complete.

- Select "Mo" if you believe you have the correct SDAT
files installed and want to manually load them with
"Sensor...".

-- After you load the SDAT file, if the Register panel
reads back all zeros then you have non-functioning
Hardware and you should contact your onsemi
representative.

Yes No

In most cases, this indicates that you did not run the sensor-specific installer which includes the sensor data file
required to demonstrate the sensor.
1. Select “Yes” so DevWareX can attempt to identify the attached sensor and recommend corrective action.
2. [Ifthe sensor is unidentifiable or you are certain the correct sensor data file has been run, it most likely
indicates a defective sensor headboard - if that is the case, you’ll need to contact your onsemi representative.
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Figure 3: DevWareX Main Screen

Lock Mouse Selection

{r AS0260 - onsemi DeviWareX 64-bit — [m] X
File Edit View Plug-ins Command User Toolbar Select Window Python Documents Help
@ B ] ® @ bW Ww v e e @ @ @8 ®» O
Info Control Presets Registers Log Graphs Magnify Image Watch Options Play Pause Stop Reset Init Grab Record ZoomIn  Zoom Out Full Screen Bug.. Home
2 & W @ @ 0 & ] O]
Refresh Change-Config 1080p30 1080p20 720p30 VGA 60 QVGA 90 More Resolutions, Formats, Lens Shading 1080p30 RawlQ, Output Interface selection Preference_
Info & x Main Image - 29.63% Embedded Data Registers & x
s0C A-234050C +  Page: 18: CamcControl Variables ~ Search
Part Number AS0260 © core B - soa B ® asrees O
Version REv2 - syscTL o - cAM ]
Firmware 0
Address (hex) Display Name Value (hex) @
Interface Parallel/g*2 play
@ 0xC81A cam_sensor_cfg_min_analog_gain 0x0040
@ 0xC81C cam_sensor_cfg_max_analog_gain Ox01F8
Build N, 6045 Dail @ 0xC82E cam_sensor_cfg_analog_gain_enab... OxFF
o ame Ay @ 0xC82F cam_sensor_cfg_pad 0x00
Build Version 6.045.56921
Build Date 08/17/2021 @ 0xC830 cam_sensor_control_read_mode 0x0002
Demo Board onsemi DEMO3 (4C/211) @ 0xC832 cam_sensor_control_analog_gain 0x01F8
@ 0xC834 cam_sensor_control_frame_length_|... 0x0491
Array Clock 54.86 MHz @ 0xC836 cam_sensor_control_coarse_integra... 0x048F
Pixel Clock 54,86 MHz C Contro @ 0xC838 cam_sensor_control_fine_integratio... 0x0C38
Width 1920 Image/SOC Control o @ 0xC83A cam_sensor_control_quiet_period_.. 0x0188
Height 1080 2 5 @ 0xC83C cam_sensor_control_eoq2sol_sclks_... 0x0077
E# Data Interpretation JPEG to RGB ~ @ oxcazt trol eoazeol sclks . 0X0097
X cam_sensor_contral_eog2sol_sclks_... Oxl
Image Type JPEG @ USB Video Class Bayer Pattern sensor_ _eogZsol sclks..
= @ 0xC840 cam_sensor_control_bin_sclks 0x002E
size (oytes) 100352  Output Format Auto o i i o @ 0xC842 cam_sensor_control_margin 0x0000
Frames 1667 W Exposure EE EE G [E -sensorcontrolmarg
Dropped Frames 0 Triggers True Black Subtraction (Bayer Data Fedestal)  0xCB4 cam_coipe.contol dasnred 00050
B Level: |0 L A - 2
FPS (Sensor) 300 7 White Balance A=t o E\T bit ( ) @ 0xC846 cam_cpipe_control_dgain_green1 0x0080
. Gamma Scale: | 10-bit (1024 - = - = =
FPS (Datalink) 300 De-Inter| M Ri ChC D 0xC848 cam_cpipe_control_dgain_green2 0x0080
N @ Enhancement e-Interlacing uma Range (YCbCr) - )
FPS (Display) 29.9 i R P @ 0xC84A cam_cpipe_control_dgain_blue 0x0080
istogram ,
& Tilt Cg ti off Black: i @ 0xCB4C cam_cpipe_control_dgain_second 0x0080
ilt Correction ack: nhite: ,
Cursor Pos 1690, 6 - R Top Field First @ 0xC84F cam_cpipe_control_second_black_|... 0x00
& Lens Correction T 0 255
» Effects ~
@ Focus Assist Display Color Channel Orientation @ 0xC850 cam_mode select 0x02
o | Mo ] e el S
=) Load Driver A _test_| |
R Output 0 @ 0xC854 cam_mode_test_pattern_green 0x01FF
., DevWareX Controls @ 0xC856 cam_mode_test_pattern_blue OxO1FF
G: Output 0 © HDMI Qutput
B: Qutput ) =
Hted < Image Grab . @ 0xC858 cam_crop_window_xoffset 0x0000
k Irvage Save Options @ 0xC85A cam_crop_window_yoffset 0x0000
H T{med Capture @ 0xC85C cam_crop_window_width 0x0780
@ vigeo REFord @ 0xC85E cam_crop_window_height 0x0438
¢ Diagnostics @ 0xC860 cam_crop_cropmode 0x03
Bypass Mode
W Color Correction @ 0xC862 cam_scale_vertical_tc_mode 0x0000 v
- W Tone Mapping Vvalue Information
Mouse Selection w1 SW Auto Exposure Comm: Working Refresh  Mask: 0FF  Min: 0x00
off [ Bayer White Balance
Row [] Bayer Noise Removal
B Bayer Green Balance ‘ - ¥ | sctocfautt | Type: unsigned
Column 1
5i14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Rectangle e (] oislay va ; oo™ g
efres| isplay Values in Hex
Point Select Operation mode (0=Hormal, 1=Lens Calibration, 2=Test Pattern Generator)

Refresh All AS0260-REV2.xsdat (auto)

The installation is complete.

For assistance using DevWareX, see the help files within the application. Users will also notice that tooltip” pop-ups”
are available for many controls; simply pause the cursor over the control to read the tooltip.
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Additional Applications and Resources

There are several additional DevSuite applications and resources that are useful for demonstrating and configuring
Sensors.

Register Wizard

This application produces register settings given the sensor’s parameters; width/height, mode, output type, etc.

SensorTune

This application produces the Color Correct Matrix (CCM) for a sensor or ISP.

FlashTool

This application configures and produces the binary image for Flash storage of ISP and SOCs that support it.

Side-by-Side Demo
This application allows two onsemi Imaging Demo cameras to be simultaneously displayed side-by-side. It is useful for

comparing differences in equal sized sensors, although dissimilar sensors may also be used. Synchronous control of
both images is provided for panning, zooming and play-state. Side-by-Side can be launched via the desk-top shortcut.

Software Development Kit (SDK) - ApBase

ApBase provides an API of the main functions of DevWare and is available for users to write their own applications to
interface to onsemi sensors. Information can be found via the shortcut:
Start->All Programs-> Aptina Imaging->SDK.

ApBase files are included in the General Software installer, but a stand-alone installer is available for only the API files.
ApBase stand-alone; download and install the API.
AiViewer

A video viewing application is available for installation via this link.

IQWare

An image quality evaluation tool, with documentation found here.

LensTools

A stand-alone installer of the Lens Shading Correction command-line tool, available for installation via this link.

Training Videos

A set of training videos can be found via the shortcut:

Start->All Programs-> Aptina Imaging->Training->DevWare Training.
Documentation

There are various sets of documentation, including User and Development Guides, found via the Windows shortcut:
Start->All Programs->Aptina Imaging->Docs.

The documentation is also available from within DevWareX from the “Documentation” menu item.

Tools Shortcut

There are various other applications that can be found via the shortcut:
Start->All Programs-> Aptina Imaging->Tools. Each has its own “Help” file
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Trouble Shooting

DevWareX fails to start up
- Ensure all sensor-specific Software Installers are at the same revision as DevWareX.
- Start DevWareX and at the “Startup Wizard”, select “Continue”,
- Select “Help / About”; the sensor-specific Software Installers are listed under “Installed Modules”.
- Ensure each Installed Version is the same as DevWareX (listed under “Version:”).
- Install Python as described in section “Python Version Control”.
- Found mostly in cases when the Python Anaconda package is installed, or when the version selected for
DevWareX is different than the version pointed to by environment variables such as PYHOME and PATH.
- Follow the instructions here to do a “factory reset” and remove all DevWareX configuration settings.
- Before you take this step as a last resort, ensure you have access to all Software Installers.
- Remove all Software Installers, delete the installation folder, and then rerun all Software Installers.
Applications warn of a missing entry point.
- Ensure all SW installers are at the same version as DevWareX.
“Camera not found”
- IfaDemo3 baseboard is attached and this error appears, there are 3 possible causes.
- USB3 driver start-up; simple disconnect and reconnect the USB3 cable and retry.
- The Demo3 driver isn’t installed. In the Windows search bar, enter “Device Manager” to start that
application. If you see this entry, then follow the instructions in this document.

v B Other devices
& DEMO3

- Outdated USB3 FW drivers on the PC. If this is first time you've installed DevWare and/or the first time
you've attached a Demo3, it is possible you need to update the USB3 FW driver on your PC.
Do a Web search of “<Your PC manufacturer> <Your PC Model> USB3 FW driver update”.
Find a search result that either matches your PC or one for “Intel” (most common USB3 chipset).

Demo3 won’t stream data or stops streaming data

- Ensure that you are connected to a USB3 port on your PC. This can be identified as either having a blue
connector, or with a label of “SS” (for Super Speed). Some USB2 port implementations are not backward
compatible to USB3.

“Unable to identify attached device”.

e Read the “Read-Me-First.doc” from the installation package to ensure that all required files have been
installed.

¢ Ensure that the installation package name is matched to the sensor.

e Another possible cause is non-working Hardware; if you already have the required SDAT file, then do the
following;
e Start DevWare and when the warning dialog appears select “No”.
e  When the “Startup Choices” dialog appears, select “Sensor...” and select the SDAT that matches your

Sensor.

e  When the “Startup Wizard” dialog appears, unselect all check-boxes and select “Finish”.
o Inthe “Registers” dialog, select any page; if the values are all zero, then you have non-working Hardware.
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e Image won’t display / DevWare exits before displaying an image.
- Outdated Graphics display drivers on the PC. If this is first time you’ve installed DevWare and/or the first time
you've attached a Demo3, it is possible you need to update the Graphics driver on your PC.
Do a Web search of “<Your PC manufacturer> <Your PC Model> Graphics driver update”.
Also, if samples\SimpleQT shows an image, then check for other graphics-based libraries installed on your PC.

e Windows 7: the USB driver can’t be found, or device not recognized.
¢ Run the “Hardware Update Tool” to ensure the correct version of FW is installed; see “USB Driver User Guide”
for details. Accessed via: Start->All Programs->Aptina Imaging->Docs->User Guides

e The Frame Rate is very low.
e The amount of data being processed is quite significant for large display sizes, especially on larger sensors.
Lower the size of the displayed image.
e Ensure that the HW and SW requirements as defined in Appendix A are met.

e Win10/Winl11 and ApBaseCOM.
e Ifyour Matlab application can’t connect to ApBaseCOM, do the following to ensure it is registered.
e Search for “Command Prompt” from Start menu, right click on it and select “Run as administrator”.
e Navigate to the installation folder, usually “C:\Aptina Imaging\bin”.
e Enter; %SystemRoot%)\system32\regsvr32 apbasecom.dll
e A “RegSvr32” dialog will appear with “DllRegisterServer in apbasecom.dll succeeded”.

e 32-bitis no longer supported.

e Starting with 6.0.12; all executable files and libraries are 64-bit and located in the “bin” or “lib” folders, all
32-bit files have been removed.

e Asaone-time-action; remove all previously installed sensor-specific installers and install the latest ones
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Reporting Bugs

il
If you are having issues with any of the applications, please use the “Bug” icon W on the menu bar to open “Bug
Report” dialog. Your system and sensor configuration information will be filled-in automatically.
Please enter information in to “Bug Description” and “How to reproduce the bug” fields, select the “Copy to Clipboard”
button, and then paste that information in to an Email using the address provided in the dialog.

If you experience a “Crash”, please follow the instruction provided via the link.
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Appendix A

Requirements
Hardware and software requirements for onsemi’s development kit are detailed below.

Hardware Requirements
¢ In general, a desktop or laptop manufactured in 2016 or later will suffice.

» Processor i3 or better (a faster processor will improve the displayed frame rate on the PC). Advanced noise
reduction, sophisticated demosaic, and high dynamic range processing are very CPU-intensive.

« Available C: disk space of at least 600Mb. Network drive installation is NOT recommended.

¢ Installed Memory: 8GB minimum. Available RAM at least sensor size times 40 bytes. For example 600MB available
RAM for a 14MP sensor. Remember to account for RAM needed by the system and by other applications or memory-
resident software when calculating total system RAM requirements.

e Compatible USB3.0 or USB3.1 host controller. Most new PCs and Laptops have Intel Integrated Chipsets, which
will work with the Demo3. Use this link to review known supported systems.

Note: some USB2 port implementations are not backward compatible to the Demo3, and may cause loss of data
streaming and/or poor performance. It is highly recommended that you DO NOT connect the Demo3 to a USB2 port.

¢ 1280 x 1024 minimum resolution. Graphics card and drivers capable of handling the images from the sensor;
some graphics cards or drivers will not display images much larger than about 8MP.

Software Requirements
e Windows 7 with a minimum of Service Pack 1 or
e Windows 10 or Windows 11 with or without Service Packs.

¢ The latest Chipset drivers for the USB3.0 or USB3.1 host controller.
Do a Web search of “<Your PC manufacturer> <Your PC Model> USB3 FW driver update”.

¢ Python; for products that require it, you will be prompted with the URL for the location of where to download the
installer.

¢ Matlab Runtime Library; DevSuite’s SensorTune application requires this.
You will be prompted with the URL for the location of where to download the installer.
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