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1. INTRODUCTION

This manual provides comprehensive instructions for the InnoMaker UVC USB2.0 1M Global Shutter Mono Sensor
0OV9281 Camera Module. It covers product features, setup procedures, operational guidelines, maintenance tips,
troubleshooting, and detailed specifications. Please read this manual thoroughly before using the product to ensure
proper operation and to maximize its performance.

2. ProbucTt OVERVIEW

The InnoMaker UVC USB2.0 1M Global Shutter Mono Sensor OV9281 Camera Module is a high-performance
imaging solution designed for various applications requiring high-speed and distortion-free image capture. Featuring
a 1-megapixel OV9281 mono sensor with global shutter technology, it delivers 720p video at 120 frames per
second. Its universal UVC compatibility ensures plug-and-play functionality across multiple operating systems and
platforms, including Windows, Linux, Mac OS, Android, Raspberry Pi, and Jetson Nano. The module also includes
external trigger and strobe functions for precise control in industrial and scientific applications.
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Figure 2.1: Front-angle view of the InnoMaker camera module, showcasing its compact design and integrated lens.

3. Key FEATURES

o High-Speed Global Shutter Camera: Equipped with a TMP OV9281 mono sensor and global shutter technology,
delivering 720p at 120fps. Captures sharp, distortion-free images of fast-moving objects, ideal for industrial vision
and applications.

« Universal UVC USB 2.0 and USB 3.0 Support: Plug-and-play UVC camera module with integrated driver.

Compatible with both USB 2.0 and USB 3.0 interfaces, supporting Windows, Linux, Mac OS, Android, Raspberry
Pi, and Jetson Nano.

o External Trigger and Strobe Function: Features hardware external trigger mode and strobe output pins for
precise capture control and perfect synchronization with external lighting.

» Easy Connection with 2.0mm Headers: Simplifies external circuit connections. Accessible trigger and strobe
pins allow for rapid prototyping and integration for developers.

+ 148° M12 Lens: The fixed-focus M12 lens provides a 148-degree field of view, ensuring wide coverage for
surveillance, robotics, and machine vision applications.

4. PAckAGE CONTENTS

Verify that all items are present in the package:

¢ InnoMaker UVC USB2.0 1M Global Shutter Mono Sensor OV9281 Camera Module
« USB Cable

¢ CD (containing drivers and documentation)
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Figure 4.1: The camera module and its accompanying USB cable, illustrating the components for plug-and-play setup.

5. SETUP

5.1. Hardware Connection

1.
2.

Connect the USB Cable: Insert one end of the provided USB cable into the camera module's USB port.

Connect to Host Device: Plug the other end of the USB cable into an available USB 2.0 or USB 3.0 port on your
host device (e.g., computer, Raspberry Pi, Jetson Nano).

Secure Mounting (Optional): For stable operation, consider mounting the camera module using its mounting
holes. The compact 32x32mm size allows for flexible installation.



Stable and Flexible

32*32 mm compact size
Easy to be installed in
various occasions.

Figure 5.1: The camera module demonstrating its compact size and adaptable design for various installations.

5.2. Software Installation

The InnoMaker camera module is a UVC (USB Video Class) compliant device, meaning it typically does not require
specific driver installation on most modern operating systems.

+ Windows/Linux/Mac OS: The operating system should automatically detect and install the necessary generic
UVC drivers upon connection. You can verify installation in Device Manager (Windows) or by using relevant
commands (Linux/Mac OS).

« Raspberry Pi/Jetson Nano/Android: Similar to desktop OS, these platforms generally support UVC devices
out-of-the-box. Ensure your system's kernel and libraries are up-to-date.

« Included CD: The provided CD may contain additional software, sample code, or more detailed documentation
specific to certain platforms or advanced features. Refer to its contents for further guidance if needed.



High Compatibility

[
U

ntu CIﬂﬁQO]D

Windows MacOS
1/10/7

Figure 5.2: lllustration of the camera module's broad compatibility with various operating systems and development boards.

6. OPERATING INSTRUCTIONS

6.1. Basic Operation

1. Launch Camera Application: Open any standard camera or video capture application on your host device. For
example, 'Camera’ app on Windows, 'Cheese' on Linux, or a custom application using OpenCV or similar
libraries.

2. Select Camera: If multiple cameras are connected, select the InnoMaker OV9281 camera module from the list of
available devices.

3. Adjust Settings: Most applications allow adjustment of resolution, frame rate, exposure, and white balance. For
optimal performance, ensure settings are configured for 720p resolution and 120fps frame rate if high-speed
capture is desired. The camera supports manual exposure control.

4. Capture/Stream: Begin capturing images or streaming video as required by your application.
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Figure 6.1: The camera module, emphasizing its USB 2.0 UVC standard for high-speed data transfer.
6.2. Global Shutter Advantage

The global shutter technology ensures that all pixels are exposed simultaneously, eliminating rolling shutter artifacts
such as skew, wobble, and partial exposure when capturing fast-moving objects. This makes the camera ideal for:

¢ Industrial automation and machine vision

Robotics

Motion analysis

High-speed object tracking
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Figure 6.2: A close-up of the OV9281 mono sensor, illustrating the core component for global shutter capabilities.

7. EXTERNAL TRIGGER AND STROBE FUNCTION

The camera module features dedicated pins for external hardware triggering and strobe output, allowing for precise
synchronization with external events or lighting.

7.1. Pin Description
« FSIN (Frame Sync Input): This pin is used for external hardware triggering. A rising or falling edge signal on this

pin can initiate a frame capture, providing precise control over image acquisition timing.

« STROBE (Strobe Output): This pin outputs a signal that can be used to synchronize external lighting (e.g., an

LED strobe light) with the camera's exposure cycle. This ensures consistent illumination during high-speed
captures.
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Figure 7.1: The STROBE and FSIN pins on the camera module, enabling external trigger and strobe synchronization.

7.2. Usage Guidelines

Refer to the detailed documentation on the included CD or the manufacturer's website for specific electrical
characteristics and timing diagrams for the FSIN and STROBE pins.

Ensure proper voltage levels and current limits when connecting external circuits to avoid damage to the camera
module.

These features are typically utilized in advanced machine vision setups where precise timing and synchronization
are critical.

8. MAINTENANCE

Cleaning the Lens: Use a soft, lint-free cloth specifically designed for optical lenses to gently clean the camera
lens. Avoid abrasive materials or harsh chemicals.

Storage: When not in use, store the camera module in a clean, dry, and dust-free environment.

Handling: Handle the module by its edges to avoid touching the sensor or electronic components. Electrostatic
discharge (ESD) precautions are recommended.

Firmware Updates: Periodically check the InnoMaker official website for any available firmware updates that
may improve performance or add new features.

9. TROUBLESHOOTING

9.1. Camera Not Detected

Check USB Connection: Ensure the USB cable is securely connected to both the camera module and the host
device. Try a different USB port or cable.

Restart Host Device: Sometimes a simple restart can resolve detection issues.
Verify Drivers: Although UVC compliant, ensure your operating system's USB drivers are up-to-date.

Test on Another Device: If possible, test the camera module on a different computer or compatible device to
rule out host-specific issues.

9.2. Low Frame Rate or Poor Image Quality

USB Bandwidth: Ensure you are using a USB 2.0 or USB 3.0 port with sufficient bandwidth. High-resolution and
high-frame-rate streams require more bandwidth.



o Application Settings: Verify that your camera application is configured for the desired resolution (720p) and
frame rate (120fps). Incorrect settings can lead to lower performance.

» Lighting Conditions: Ensure adequate lighting. While the global shutter helps with motion, sufficient light is
crucial for overall image quality.

o Lens Cleanliness: A dirty lens can significantly degrade image quality. Refer to the maintenance section for
cleaning instructions.

9.3. External Trigger/Strobe Not Working

o Wiring: Double-check all connections to the FSIN and STROBE pins for correctness and secure contact.
o Signal Levels: Ensure the external trigger signal levels are compatible with the camera module's specifications.

« Software Configuration: Confirm that your software application is correctly configured to enable and utilize the
external trigger and strobe functions.

10. SPECIFICATIONS




Brand
Model Number

Photo Sensor
Technology

Optical Sensor Size

Video Capture
Resolution

Effective Video
Resolution

Image Capture Speed
Max Focal Length
Max Aperture

Lens Type

Focus Type

Viewing Angle

Connectivity
Technology

Operating Systems

Compatible Devices
Form Factor

Image Stabilization

Water Resistance Level

Recommended Uses

Supported Image
Format

Video Capture Format
White Balance Settings
Exposure Control Type
Aspect Ratio

Country of Origin

InnoMaker

U20CAM-9281M

Global Shutter CMOS

1/4-inch

720p

720 Pixels

120 fps

3 mm

f/2.3

Wide Angle

Fixed focus or manual

148 Degrees

USB (USB 2.0 & USB 3.0 compatible)

Windows, Linux, Mac OS, Android, Raspberry Pi, Jetson Nano

Laptops, personal computers, tablets, smartphones

Compact
No

Not water resistant

High-speed image acquisition, real-time image processing, and fast-moving object

tracking

TIFF or BMP

MOV, M-JPEG, MP4, AVI
Auto

Manual

4:3

China

11. WARRANTY AND SUPPORT




11.1. Warranty Information

InnoMaker products are covered by a limited warranty. Please refer to the warranty card included with your product
or visit the official InnoMaker website for detailed warranty terms and conditions. Keep your proof of purchase for
warranty claims.

11.2. Technical Support

For technical assistance, troubleshooting, or inquiries regarding your InnoMaker camera module, please contact
InnoMaker customer support through their official website. Provide your product model number and a detailed
description of the issue for efficient support.
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