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Industry

Applications

Industrial - Industrial Automation, Robotics

Drones have transformed multiple industries by offering efficient and innovative
solutions. In agriculture, they aid in precision farming, crop monitoring, and livestock
tracking. Industrial sectors use drones for site surveying, infrastructure inspections,
and project monitoring. They are also revolutionizing delivery services, especially for
parcels, medical supplies, and emergency aid in remote areas. Drones assist in
environmental monitoring, public safety, filmmaking, telecommunications, and scientific
research. Additionally, they play an essential role in security and surveillance,
enhancing efficiency across various fields. Drones have become essential tools across
numerous industries due to their versatility and efficiency. In agriculture, they are used
for precision farming, crop monitoring, irrigation management, and even livestock
tracking, optimizing farm operations and yields. Industrial sectors rely on drones for
tasks such as site surveying, infrastructure inspections, and project monitoring,
especially in construction, mining, and energy industries. Drones are revolutionizing
delivery services by facilitating the quick transport of parcels, medical supplies, and
emergency aid, particularly in remote or disaster-affected areas. Environmental
monitoring benefits from drones in wildlife tracking, forest fire prevention, and pollution
control, aiding conservation efforts. Emergency services utilize drones in search and
rescue missions, firefighting, and disaster response, enhancing public safety and
efficiency. The significance of delivery and cargo drones extends beyond mere
transportation. They are instrumental in enhancing supply chain efficiency, reducing
operational costs, and minimizing environmental impact. By leveraging advanced
technologies, these drones can perform tasks that were previously deemed impossible
or impractical.

« Drones also play a crucial role in media, providing aerial photography and
cinematography for real estate, filmmaking, and event coverage. In
telecommunications, drones assist in network inspections and extending
connectivity to remote regions.

» Additionally, drones are used in security and surveillance, monitoring borders,
traffic, and facilities. Overall, drones have transformed how various industries
operate, offering innovative solutions for efficiency and safety.

oNnsemi
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Market Information & Trend

The Evolution of Drone Technology

Drones have evolved from simple remote-controlled devices to sophisticated machines equipped with advanced
sensors, GPS and autonomous navigation systems. This evolution has enabled them to perform a variety of
tasks, from delivering packages to conducting surveillance and inspections. Modern drones are equipped with
high-resolution cameras, depth-sensing systems, and artificial intelligence, allowing them to navigate complex
environments and make real-time decisions.

The integration of machine learning algorithms has further enhanced the capabilities of drones, enabling them to
optimize flight paths, avoid obstacles, and adapt to changing conditions. This technological advancement has
made drones more reliable and efficient, paving the way for their widespread adoption in the logistics industry.
As a result, drones are now capable of handling a diverse range of applications, from last-mile delivery to large-
scale cargo transportation.

The 2024 Drone Industry Report highlights substantial growth and innovation in the global drone sector. Over

the past years, the industry has seen steady expansion, with thousands of companies developing new drone
technologies across sectors such as agriculture, defense, and logistics. Investment remains strong, with
millions of dollars flowing into the sector through numerous funding rounds supported by a large pool of
investors. Key regions driving drone innovation include the U.S., U.K,, India, Canada, and Australia, with major
cities like London, New York, and Bangalore serving as hubs for technological advancements.

The industrial drone market is projected to reach $26.9 billion by 2032, according to a study by Global
Market Insights Inc. Innovations in sensor and camera technology, including high-resolution imaging, depth-
sensing cameras, and thermal cameras, are enhancing drones’ abilities for detailed inspections, surveying,
and monitoring.

Integrating artificial intelligence (Al) and machine learning allows drones to autonomously perform complex
tasks such as obstacle avoidance, real-time data analysis, and advanced navigation. This development not
only improves operational efficiency but also expands the range of applications. Additionally, when integrated
with advanced data analytics platforms, drones empower industries to extract meaningful insights from their
data, especially in fields such as agriculture, mining, and infrastructure.

Source: Drone Report 2024: Explore Industry Data & Innovation

Source: Industrial Drones Market
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System Implementation

The Diverse Applications of Drones

1. Surveying and Mapping Drones

Equipped with high-resolution cameras and depth
sensors, these drones create detailed maps and 3D
models for construction, mining, and environmental
monitoring.

2. Inspection Drones

Used to examine infrastructure like bridges and
pipelines, these drones provide real-time data and
detect issues such as cracks and corrosion with
thermal cameras and sensors.

3. Agricultural Drones

These drones monitor crop health, manage irrigation,
and apply pesticides or fertilizers using multispectral
sensors, enhancing precision farming.

4. Delivery Drones

Designed for transporting goods, these drones are
used in logistics, healthcare, and e-commerce for fast
and efficient deliveries.

5. Surveillance and Security Drones

Equipped with high-definition cameras and thermal
imaging, these drones monitor large areas and
enhance security by detecting intrusions.

6. Heavy-Lift Drones

Capable of carrying heavy payloads, these drones are
used in construction, disaster response, and logistics
to transport materials and equipment.

7. Environmental Monitoring Drones

These drones monitor air and water quality, and
wildlife populations, providing data for research and
conservation efforts.

8. Emergency Response Drones

Used in emergencies to deliver medical supplies,
locate survivors, and assess damage, enhancing
rescue operations with thermal cameras and
loudspeakers.

9. Construction Drones

These drones survey sites, monitor progress, and
conduct safety inspections, providing real-time data
and high-resolution images for better project
management.
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System Implementation

Drone Classifications

Consumer

Battery Voltage: 3.7V - 22.2V

)

Commercial

Battery Voltage: 22.2V - 60V

Manned Drones

Battery Voltage: > 100V

Power: 250W Power: 6kW Power: > 100kW
Payload: < 1kg Payload: over 10kg Payload: 25kg ~ 140kg
Weight: < 2kg Weight: < 25kg Weight: < 600kg

AN /

Table 1. Comparison of the advantages and disadvantages between different types of drones

Drone Types Pros Cons
*Accessibility
*Ease of use
Multi-Rotor *VTOL (Vertical Takeoff and Landing «Short flight times
drones) and hover flight *Small payload capacity
*Good camera control
«Can operate in a confined area
-Long endurance sLaunch and recovery needs a lot of space
. *No VTOL/hover
Fixed-Wing "Large area coverage *Harder to fly, more training needed
*Fast flight speed E araer to fly, 9
*Expensive
*VTOL and hover flight *More dangerous
Single-Rotor <Long endurance (with gas power) *Harder to fly, more training needed
*Heavier payload capability *Expensive
VTOL *Not perfect at either hovering or forward
Fixed-Wing Hybrid «Long-endurance flight flight
«Still in development
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System Implementation

Autonomous Navigation Systems for Drones

Image and depth sensors are integral to drone navigation systems, providing essential data for environmental
perception and interaction. Image sensors, such as high-resolution cameras, facilitate visual navigation by
detecting and tracking visual landmarks, which is particularly advantageous in GPS-denied environments. These
sensors enable the drone to identify obstacles, follow designated paths, and make real-time navigational
adjustments based on visual input.

The visual data captured by these sensors is processed using advanced computer vision algorithms, allowing
the drone to interpret complex scenes and make informed decisions. Conversely, depth sensors generate
precise 3D maps of the surroundings by emitting laser pulses and measuring the reflected signals. This
technology allows the drone to navigate complex terrains and avoid obstacles with high accuracy, even in low-
light or visually cluttered environments. The integration of data from both image sensors and depth sensors
through advanced sensor fusion techniques enhances the drone’s situational awareness, enabling sophisticated
functionalities like obstacle avoidance, precise navigation, and autonomous decision-making. This combination
of visual and depth sensing is critical for the reliable and efficient operation of drones in diverse and challenging
environments.

GPS-based navigation is another cornerstone of drone navigation systems, utilizing the Global Positioning
System to ascertain the drone’s exact location and navigate to predefined waypoints. GPS provides reliable
positioning data, crucial for maintaining course and achieving accurate destination arrival in outdoor applications.
The system works by receiving signals from multiple satellites, which are then triangulated to determine the
drone’s precise location. However, GPS signals can be compromised or unavailable in certain environments, such
as indoor settings, dense forests, or urban canyons where tall buildings obstruct the signals. To address these
limitations, integrating GPS with other sensors like image sensors and depth sensors ensures continuous and
precise navigation.

This hybrid approach allows drones to seamlessly transition between different navigation methods, enhancing
their operational versatility and reliability across various scenarios. By combining GPS data with real-time sensor
inputs, drones can maintain accurate positioning and navigation even when GPS signals are weak or lost,
ensuring consistent performance in a wide range of environments.

Share Feedback
Your Opinion Matters

/
Onsel I “ Version March 2025 | Document SSG8225/D | Page 7


https://www.onsemi.com/support/technical-document-feedback/?tdid=SSG8225-D&tdt=SSG

System Implementation

Drone Sensing Systems

When selecting image sensors for drones, it's crucial to consider the specific conditions and requirements of
your application. Typically, a system might use six to eight sensors, but up to twelve sensors are not uncommon.
Global shutter sensors, which capture the entire image simultaneously, are ideal for moving objects as they
prevent distortions and motion artifacts. This is particularly important for applications like mapping, surveying,
and industrial inspections, where precision is crucial. By capturing the entire frame simultaneously, global
shutters prevent distortions such as the "jello effect" and motion blur, which are common with rolling shutters.

« Low power image sensors are beneficial due to their low power consumption
and the ability to be placed in multiple locations, providing a comprehensive view
of the scene.

» High Dynamic Range (HDR) cameras are essential in drone technology for
capturing detailed and accurate images in varying lighting conditions. They
balance exposure in both bright and dark areas, ensuring no details are lost in
challenging lighting conditions.

» High Resolution: 20-megapixel Hyperlux AR2020 will further enhance these
capabilities, allowing for even more detailed and accurate inspections and
surveys

« Extended Vision: Seeing Beyond the Visible with SWIR Image Sensors

Hyperlux SG Family
Global Shutter Technology

Hyperlux LH Family
High Dynamic Range

AN
N

CQD SWIR

Extended Infrared Detection

Hyperlux LP Family
Low Power Consumption
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Solution Overview

Block Diagram - Drone

« Block diagram below represents drone solution recommended by onsemi.
« Majority of the functional block devices can be sourced by the onsemi solutions as shown in the following
device tables.

Battery Charger
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AC Input
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Processing System
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Motor + Propellers

v

Imaging Module

Use our Interactive Block Diagrams Tool ))) Open IBD Tool
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Solution Overview

Hyperlux SG - Global Shutter Image Sensor Family

The Hyperlux SG image sensor family from onsemi is revolutionizing drone technology with its advanced imaging
capabilities tailored for a wide range of applications. These sensors are particularly well-suited for drone use in
fields such as aerial surveying, agricultural monitoring, and infrastructure inspection.

One of the standout features of the Hyperlux SG is its global shutter, which effectively eliminates motion
artifacts, ensuring clear and stable images even during high-speed maneuvers. This is crucial for drones that
require precise imaging while navigating complex environments. Additionally, the sensors offer programmable
regions of interest (ROIs), allowing operators to focus on specific areas of interest during flight.

Table 2. Hyperlux image sensor family — detailed comparison between products

Hyperlux AR0235
1/2.8-inch 2.3 MP

Hyperlux ARO145
1/4.3-inch 1 MP

Hyperlux ARX383
1/8-inch 0.3 MP

1920 (H) x 1200 (V)

1280 (H) x 800 (V)

640(H) x 480 (V)

Superior Low-light and IR Performance

8-bit/10-bit MIPI, 1/2/4-lane MIPI

1/2-lane 8/10-bit MIPI

1-lane 8-bit/10-bit MIPI

Automatic Black Level Calibration (ABLC)

5 x 5 Statistics Engine for On-chip Auto Exposure Control for Any Programmable Region of Interest (ROI)

Flexible Control for Row and Column Skip Mode

On-chip Trigger Mode for Synchronization

Two On Chip Phase Lock Loop (PLL)

1056 Bytes One-time Programmable
Memory (OTPM)

960 bytes One-time Programmable
Memory (OTPM)

80 bytes One-time Programmable
Memory (OTPM)

Simple Two-wire Fast-mode + Serial
Interface

Simple Two-wire Fast-mode + Serial
Interface

oNnsemi
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Solution Overview

Hyperlux LP - Image Sensor Family

Recently, onsemi launched the Hyperlux™ LP series of image sensors. This series incorporates cutting-edge
electronic rolling shutter technology and consists of three product variants: the AR0544 with a resolution of
5MP, the AR0O830 with 8.3MP, and the AR2020 with 20MP. All sensors within the Hyperlux™ LP family feature
identical pixel sizes and optical performance. The product lines provide a variety of options, including mono,
RGB, and RGBIR variants, available in both packaged and die forms. This extensive selection allows vision
system designers to optimize development efforts, reduce expenses, and accelerate time-to-market (TTM) by
leveraging diverse solutions.

Power Consumption

* In the pre-detect state, Hyperlux™ LP image sensors consume less than 1/100th of the power consumed in
the native mode. This results in substantial power savings and extends the operational cycle of vision
systems that are sensitive to power consumption.

Table 3: Image sensor power consumption comparison in full resolution mode

AR0544 ARO830 AR2020

Power Consumption

(Full Resolution, Typical 25C) <170 mW @ 60 fps 190 mW @ 60 fps ~ 400 MW @ 60 fps

High Performance Imaging

Hyperlux LP
Low-light: Superior 1.4 um BSI
Ultra Low Power Operation pixel

* NIR: 45% QE at 850 nm

» Speed: Up to 20 MP at 60 fps

« Improves battery life by 2x over
existing architectures

+  Wake-on-Motion Mode < 2mW
* 2x battery life over competitors

s X " 4
» ;
. / f/
/ Q AR0830

AR0544 @RISE RN

AR2020

Share Feedback
Your Opinion Matters

/
Onsel I “ Version March 2025 | Document SSG8225/D | Page 11


https://www.onsemi.com/support/technical-document-feedback/?tdid=SSG8225-D&tdt=SSG
https://www.onsemi.com/products/sensors/image-sensors/AR0544?utm_source=systemsolutionguide&utm_medium=tools&utm_region=amr&utm_content=STAM24_171&utm_campaign=industrial-commercial
https://www.onsemi.com/products/sensors/image-sensors/AR0830?utm_source=systemsolutionguide&utm_medium=tools&utm_region=amr&utm_content=STAM24_171&utm_campaign=industrial-commercial
https://www.onsemi.com/products/sensors/image-sensors/AR2020?utm_source=systemsolutionguide&utm_medium=tools&utm_region=amr&utm_content=STAM24_171&utm_campaign=industrial-commercial

Solution Overview

Hyperlux LP AR0544

Hyperlux LP
Features and Specifications: AR0544

5 MP CMOS Sensor with Advanced 1.4 um Pixel
Stacked BSI Technology

» Enhanced NIR Response at 850 nm and 940 nm
Wavelength

« Enhanced Dynamic Range (eDR)
« Super Low Power Mode
+  Wake on Motion (WOM)/Motion Detection

e LI-HDR: Supports Line Interleaved T1/T2 Readout to
Enable HDR Processing in ISP Chip S onsemi

Hyperlux LP AR0830

Features and Specifications: Hyperlux LP

ARO0830
« 8 MP CMOS Sensor with 1/2.9-inch Back-Side
Illuminated (BSI) stacked CMOS sensor and 1.4 um
pixel technology

» LI-HDR: Supports Line Interleaved T1/T2 Readout to
Enable HDR Processing in ISP Chip

e Super Low Power Mode (SLP)
«  Wake On Motion (WOM)/Motion Detection
» Bit-depth Compression Available for MIPI Interface

» Electronic Rolling Shutter (ERS) and Global Reset S onsemi
Release (GRR) Modes Supported -

Hyperlux LP AR2020

oge . Hyperlux LP
Features and Specifications: AR2020

20 MP CMOS Sensor with 1/1.8-inch Back-Side
Illuminated (BSI) stacked CMOS sensor and 1.4 um
pixel technology

* Enhanced NIR Response at 850 nm and 940 nm
Wavelength

« LI-HDR: Supports Line Interleaved T1/T2 Readout to
Enable HDR Processing in ISP Chip (eDR)

+ Bit-depth Compression Available for MIPI Interface

« Various Trigger Modes for Multi-sensor Y onsemi
Synchronization -

« Electronic Rolling Shutter (ERS) and Global Reset
Release (GRR) Modes Supported
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Solution Overview

Hyperlux LH - Image Sensor Family

The onsemi Hyperlux LH family of image sensors is engineered to deliver superior performance for drones,
ensuring high-quality imaging across diverse lighting conditions. The sensors boast an advanced triple-exposure
embedded High Dynamic Range (eHDR) reaching up to 120 dB. This technology includes sophisticated flexible
exposure ratio control, ensuring exceptional video quality and the capability to capture images in both linear and
eHDR modes. The enhanced near-infrared (NIR) sensitivity is optimized for low-light and night-time vision,
providing clear visuals in conditions where traditional sensors might fail. Additionally, the Hyperlux LH family’s
eHDR feature dynamically adjusts exposure levels, which, combined with the sensor’s effective LED flicker
mitigation, prevents both overexposure and the loss of critical details in shadows and flicker from LED lighting.

Supporting 4K video resolution, the Hyperlux LH sensors deliver ultra-high-definition images, which are crucial
for fine detail pictures and videos. The sensors are designed with a 2.0 ym pixel size, contributing to their high
sensitivity and image clarity. Furthermore, these sensors are built for low power consumption, making them ideal
for battery-operated devices and reducing overall energy costs in drone systems. The combination of these
features ensures that drones equipped with Hyperlux LH sensors can provide reliable, high-quality visual data
essential for effective monitoring operations.

Hyperlux AR0246 Features: ‘ Hyperlux ARO822 Features:

« 1080p (1920 x 1080, Full Resolution « 4k (8 MP) at 60 fps for Excellent Video

of 2 MP) at 60 fps Linear Mode Video Capture Performance
« Full Resolution at 30 fps, 3-exposure embedded » Fast Full Resolution Video Capture of 3840 x
High Dynamic Range (eHDR) Video Capture with 2160 at up to 30 fps in 3-exposure eHDR

Exposure Ratio Control
P « Advanced On-Sensor embedded High Dynamic

*  Multiple Exposures Full Resolution at 30 fps, Range (eHDR) Reconstruct with Flexible Exposure
2-exposure Line Interleaved enhanced Dynamic Ratio Control

Range (LI-eDR) Video Capture .
ge ( ) P * enhanced Dynamic Range (eDR) Mode to Reach

« Full Resolution at 30 fps, 2-exposure Line enhanced Dynamic Range Yet No Motion Artifact
Interleave HDR (LI-HDR ) Video Capture. from Multiple Exposures — eDR mode: enhanced

Dynamic Range from Single Exposure.
¢ Super Low Power Mode (SLP)

»  Two Exposure LI-HDR Output

* Enhanced NIR Response
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Solution Overview

Key Parameters Comparison of Hyperlux Image Sensor Families

Explore the capabilities of onsemi's image sensor families with our comprehensive comparison. Identify the ideal
sensor to take your drone system development to the next level.

Table 4: Hyperlux SG Family — Global shutter

Key Parameters ARX383 ARO145 ARO0235
Resolution 640 x 480 1280 x 800 1920 x 1200
Pixel, Color Filter 2.8 um, Mono 2.8 pm, Mono 2.8 um, Mono, RGB
Optical format 1/8” 1/4.3" 1/2.8”
SNR - Max 38 dB
Dynamic Range 64 dB (Linear) 64 dB (Linear) 65.3 dB (Linear)
Max Frame Rate 120 fps 120 fps 120 fps
"°("Fv§;| gg:;:'t?g:)on 80 MW (120 fps) 150 mW (120 ps) 252 mW (120 ps)

Table 5: Hyperlux LP Family — Lowest power consumption

Key Parameters

Resolution

ARO544

5MP, 2592 x 1944

AR0830
8 MP, 3840 x 2160

AR2020

20 MP, 5120 x 3840

Pixel, Color Filter

1.4 um BSI, RGB/Mono/RGB-IR

1.4 um BSI, RGB/Mono/RGB-IR

1.4 um BSI, RGB/Mono

Optical Format

1/4.2-inch (4:3)

1/2.9-inch (16:9)

1/1.8-inch (4:3)

Input Clock Range

6-48 MHz

6-48 MHz

6-48 MHz

Frame Rate at full
resolution

Linear: 60 fps (MIPI-2 lane) LI-
HDR: 30 fps (MIPI-2 lane)
eDR: 30 fps (MIPI-2 lane)

Linear: 60 fps (MIPI-4 lane)
LI-HDR: 30 fps (MIPI-4 lane)
eDR: 30 fps (MIPI-4 lane)

Linear: 60 fps (MIPIx2-4 lane), 30 fps
(MIPIX1-4 lane)
LI-HDR: 30 fps (MIPIx2-4 lane)
eDR: 30 fps (MIPIx2-4 lane)

SNR - Max

39.9dB

Dynamic Range

73 dB (eDR 1-exp)

Power Consumption
(Full Resolution)

<170 mW (60 fps)

190 mW (60 fps)

~400 mW (60 fps)

Table 6: Hyperlux LH Family — Best high dynamic range

Key Parameters

Resolution

AR0246
2 MP, 1920 x 1080

AR0822
8 MP, 3840 x 2160

Pixel, Color Filter

2.0 um BSI, RGB

2.0 ym BSI, RGB/Mono

Optical Format

1/4-inch (16:9)

1/1.8-inch (16:9)

Frame Rate at
full resolution

Linear: 60 fps (MIPI-2 lane),
eHDR: 30 fps (MIPI-2 lane)
eDR: 30 fps (MIPI-2 lane)

Linear: 60 fps (MIPI-4 lane)
eHDR: 30 fps (MIPI-4 lane)
eDR: 30 fps (MIPI-4 lane)

SNR1 0.49 lux
Dynamic Range 120 dB
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Solution Overview

SWIR - Extended Vision for Drone Navigation Systems

Short-Wave Infrared (SWIR) sensors operate in the
electromagnetic spectrum typically defined between 900
nm and 1700 nm. However, some advanced sensors, often
referred to as extended SWIR (eSWIR), can achieve
wavelengths up to 2500 nm. SWIR photons interact with
materials in @ manner similar to visible and Near-Infrared
(NIR) light, being either reflected or absorbed based on
the material's properties. This makes SWIR sensors
particularly useful for applications requiring high-
resolution imaging in challenging conditions, such as
industrial inspections, quality control, and environmental
monitoring.

onsemi's SWIR (Short-Wave Infrared) technology, leveraging Colloidal Quantum Dots (CQD) integrated with
CMOS sensors, offers unparalleled imaging capabilities for drone applications. These advanced SWIR cameras
enhance drones' performance in challenging conditions such as fog, darkness, and through obscurants, making
them invaluable for industrial inspections, environmental monitoring, and defense surveillance. By providing
superior depth perception and 3D imaging, onsemi's SWIR sensors ensure drones can collect precise and
reliable data, significantly improving operational efficiency and effectiveness in various environments.

For industrial inspections, SWIR-equipped drones can detect defects in materials and components that are
invisible to the naked eye, ensuring higher quality control. In the environmental monitoring, these drones can
assess vegetation health, water quality, and pollution levels with greater accuracy. In the defense applications,
SWIR technology enhances surveillance capabilities, allowing drones to operate effectively in low-visibility
conditions and detect hidden objects or threats.

Applications in Drone Systems
« Crop health monitoring/precision spraying

* Foreign object detection

« Autonomous equipment navigation (vision-based)
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Solution Overview

SWIR ACUROS

The onsemi SWIR ACUROS series offers cutting-edge short-wave infrared (SWIR) cameras and image sensors,
meticulously engineered for high-performance imaging applications. These sensors exhibit remarkable spectral
range ranging from 400 nm to 1700 nm (SWIR) and 400-2100 nm (eSWIR), ensuring exceptional depth and clarity
across diverse lighting conditions. Equipped with a global shutter and a 15um pixel size, the ACUROS cameras
deliver high-resolution, high-dynamic-range imaging with minimal noise, making them ideal for capturing precise
and detailed images.

These advanced capabilities make the ACUROS cameras particularly well-suited for applications such as imaging
through opaque materials like plastic, material sorting and recycling, and moisture content analysis (water
absorption at 1450 nm). The CQD SWIR advantage allows these cameras to 'see through' many opaque
materials, providing higher resolution sensors for larger inspection areas and supporting high frame rates for
dynamic imaging tasks.

This combination of high sensitivity, robust performance, and superior image quality positions the ACUROS
series as a reliable choice for professionals seeking top-tier imaging solutions in various demanding applications.

Key SWIR Specifications and Features

* Resolution: starting from VGA up to 6.3 Megapixels with global
shutter

* Pixel Pitch: 7 um - 15 ym

* Spectral Range: Detects light at wavelengths up to 1700 nm, with
onsemi'‘s extended versions (eSWIR) reaching up to 2500 nm

» Interface: 10 GigE Vision, providing high-speed data transfer

+ Technology: Utilizes Colloidal Quantum Dots (CQD) integrated with Figure 1: SWIR vision through
CMOS sensors for enhanced imaging capabilities materials

onsemi 1.2MP SWIR Camera Monochrome Visible Camera Equivalent
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Solution Overview

Smart iToF Global Shutter Depth Sensors

The Hyperlux ID depth iToF sensors from onsemi are designed to enhance drone applications with their
advanced depth sensing capabilities. These sensors utilize Indirect Time-of-Flight (iToF) technology, which
measures the phase shift of modulated light pulses to accurately calculate distances. This method allows for
precise 3D imaging and depth perception, making it ideal for various industrial applications.

| On chip depth | Best-in-Class
processing ‘ distance accuracy

Industry leading
depth range

No Motion Works in adverse
artifacts scene conditions

Hyperlux IC N _onsem

In machine vision systems, Hyperlux ID depth iToF A
sensors offer several advantages. They provide high
depth accuracy, which is crucial for tasks that require
precise 3D mapping and object detection. Their
ability to operate at high frame rates ensures reliable
performance in dynamic environments, capturing
fast-moving objects with ease. Additionally, these
sensors are optimized for low power consumption,
making them suitable for battery-powered and multi-
sensor systems. The robust performance of Hyperlux
ID depth iToF sensors in challenging conditions, such
as low-light and high dynamic range environments,
ensures reliable operation across diverse industrial
settings. This makes them an excellent choice for « Smart iToF extends sensing distance owing to
enhancing the efficiency, accuracy, and safety of unique intermitted laser modulation

machine vision applications

£3 Contact Sales

>1M

100K ]

10K

Image Resolution

\ 4

<im 10m 100m 200m

» Covers up to 10x the distance of other iToF
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Solution Overview

Smart iToF Global Shutter Depth Sensors - AF0130 & AF0131

onsemi AF0130 and AF0131 Smart Indirect Time of Flight (iToF) 1.2 MP CMOS sensors are designed for
exceptional depth sensing and imaging. These sensors feature a 1/3.2-inch optical format and BSI CMOS global
shutter technology, including 1.2 MP CMOS Smart iToF Sensor with Advanced 3.5 pm Pixel Stacked BSI
Technology, superior low-light and ambient-light performance, enhanced NIR response at 850 nm and 940 nm
wavelength (QE > 40%), dual laser operation for increased depth range, and laser eye safety monitoring.

Key features of Hyperlux ID depth iToF sensors include :

« High Depth Accuracy: Provides accurate distance measurements, crucial for tasks requiring precise 3D
mapping and object detection.

« High Frame Rates: Capable of capturing fast-moving objects (60 — 100 fps), ensuring reliable performance in
dynamic environments.

+ Low Power Consumption: Optimized for energy efficiency (400 mW in Mode2.2 (100 MHz) @ 30 fps and 0.35
ms exposure 600 mW in Mode3.2 (100+120 MHz) @ 30 fps and 0.35 ms exposure), making them suitable for
battery-powered and multi-sensor systems.

« Robust Performance in Challenging Conditions: Excellent performance in low-light and high dynamic range
environments, ensuring reliable operation in diverse industrial settings.

« On-chip dual laser driver controls and modulation frequencies up to 200 MHz, providing precise and reliable
depth measurements.

« On-chip laser eye-safety thresholds, ensuring safe operation in all environments.

The AF0130 sensor is equipped with an on-chip depth processing ASIC, which calculates depth, confidence, and
intensity maps at high speeds from laser-modulated exposures. This makes it ideal for applications requiring
rapid and accurate depth data.

The AF0131 sensor offers the same high performance but without the on-chip depth processing. This version is
perfect for solutions that prefer to handle depth calculations off-chip, providing flexibility for custom processing
needs.

Existing iToF solution onsemi Smart iToF solution

Camera Camera
System side System side

Depth Frame
Process Memory

Depth
Process

Required resources for depth calculation: Output depth map directly from sensor:
+ FPGA or MCU I + Less external devices
»  Frame memory » Lower computation and power

« High speed interface (for > 1 MP) « Relaxed interface speed
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Solution Overview

Smart & Mobile Robotics

Elevate your drone applications with advanced insights
and solutions derived from the system solution guide
Smart & Mobile Robotics System. This comprehensive
document offers adaptable technologies and strategies to
improve drone efficiency, autonomy, and performance
across diverse industries.

Optimized Motion and Motor Control

Power your drones with expertise in BLDC motor control
from the guide. Learn how to enhance propulsion systems
using advanced gate drivers, compact motor controllers,
and integrated power modules. This ensures lightweight,
efficient, and high-performance motion control for aerial
platforms.

Seamless Connectivity

* Enhance drone connectivity with cutting-edge communication protocols, enabling robust inter-drone and
drone-to-ground communication. Utilize Bluetooth® Low Energy systems for efficient short-range
connectivity and indoor navigation.

Smart Lighting and Signal Systems

» Incorporate advanced LED lighting solutions to improve drone visibility, indicate operational conditions, and
enable safe nighttime or low-light missions. The guide’s insights into multi-output LED drivers and RGB
lighting systems ensure clear, efficient signaling for drones.

Find more information in System Solution Guide:

L

Smart & Mobile Robotics

Autonomous Mobile Robots (AMRs) and Automated

Guided Vehicles (AGVs) are unmanned robots Onsel I "
incorporating mobility, perception and connectivity

capabilities used to transport and move around
loads of various weights and size, as well as other
functions.

The Smart & Mobile Robotics System Solution Guide is the
key to unlocking the full potential of autonomous robotics
systems including drones. Whether you're designing
autonomous robotic systems or drones for industrial,
commercial, or personal use, the solutions in this guide will
set your application apart with unparalleled efficiency,
reliability, and autonomy.
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Solution Overview

Battery Powered Tools and Chargers

Battery chargers are critical components in drone technology, enabling the efficient recharging of secondary
(rechargeable) battery packs. These chargers typically convert standard single-phase 115/230 VAC input into
specific DC voltages, commonly ranging from 12V for single-cell batteries to 72V for larger multi-cell
configurations. Their compact design enhances portability and facilitates use in various operational
environments.

When selecting components to power your drone,
it's crucial to choose parts that ensure effective
battery management. This includes high-quality
batteries, efficient power converters, and reliable
charging circuits. Effective battery management
maximizes energy conversion and efficiency,
which are vital for extending flight time and
enhancing performance. Integrating smart battery
management systems (BMS) can further improve
safety and efficiency through real-time monitoring
and control. The charging architecture generally
consists of an AC/DC conversion stage with
advanced safety features to prevent overcharging
and overheating, ensuring optimal battery
performance and longevity.

To enhance your understanding, explore the
range of components powering battery-operated
devices within onsemi's product portfolio. It
includes comprehensive solutions for
constructing complete battery-powered systems,
such as drones, and other innovative devices.

By leveraging these advanced battery
management solutions, you can achieve not only
improved energy efficiency but also enhanced
reliability and safety in your drone.

Find more information in System Solution Guide:

£

Battery-powered Tools

Battery-powered Tools, also known as cordless

tools, offer convenience, portability, and efficiency Onsemi

and now widely used across industries like
construction, woodworking, automotive, and do-it-

yourself (DIY) projects. These tools rely on
rechargeable batteries to operate, eliminating the —

need for a constant power source

Share Feedback
Your Opinion Matters

/
Onsel I “ Version March 2025 | Document SSG8225/D | Page 20


https://www.onsemi.com/support/technical-document-feedback/?tdid=SSG8225-D&tdt=SSG
https://www.onsemi.com/design/system-solution-guides?utm_source=systemsolutionguide&utm_medium=tools&utm_region=amr&utm_content=STAM24_171&utm_campaign=industrial-commercial

Recommended Products

Suggested

Block Part Number Description
Imaging Module - Image Sensors
AR0235 Image Sensor, 2.3MP, Global Shutter, Hyperlux™ SG
AR0145 Image Sensor, TMP, Global Shutter, Hyperlux™ SG
ARX383 Image Sensor, 0.3 MP, Global Shutter, Hyperlux™ SG
AR2020 Image Sensor, 20 MP, Rolling Shutter, Hyperlux™ LP
gf‘gﬁrs AR0830 Image Sensor, 8.3 MP, Rolling Shutter, Hyperlux™ LP
AR0822 Image Sensor, 8 MP, Rolling Shutter, Hyperlux™ LH
AR0544 Image Sensor, 5 MP, Rolling Shutter, Hyperlux™ LP
AR0246 Image Sensor, 2.0 MP, Rolling Shutter, Hyperlux™ LH
AR1335 CMOS Image Sensor, 13 MP, 1/3"
[s):rl:;?ng AF013X iToF Depth Sensor, 1.2MP, Global Shutter, Hyperlux™ ID
ACUROS-1280 1.2 MP Acuros CQD SWIR camera
Extended ACUROS-1280 1.2 MP Acuros CQD eSWIR camera
Vision SWIR [ ACUR0S-1920 2.1 MP Acuros CQD SWIR camera
ACUROS-1920 2.1 MP Acuros CQD eSWIR camera
DC-DC NCP167 LDO Regulator, 700 mA, Ultra-Low Iq, Ultra-High PSRR, Ultra-Low Noise
Power NCP163 LDO Regulator, 250 mA, Ultra-High PSRR, Ultra-Low Noise
Management [ 5110 LDO Regulator, 200 mA, Low Vin, Ultra-High PSRR
Protected FPF1204 IntelliMAX™ Ultra-Small, Slew-Rate-Controlled Load Switch
Power NCP335 Controlled Load Switch, Ultra Small, 2.0 A, with Auto-Discharge Path
SEED NCP333 Load Switch with Discharge Path, 1.5 A
AP1302 Image Signal Processor, 13 MP
Image Signal APO202AT Image Signal Processor, 2 MP
Processors APO102AT Image Signal Processor, 1 MP
Application Recommended Image Signal Processors
NCP163 LDO Regulator, 250 mA, Ultra-High PSRR, Ultra-Low Noise
NCP160 LDO Regulator, 250 mA, Ultra-High PSRR, Ultra-Low Noise
Ec?v-\g? NCV8163 thRR%glthJrI:tlc_)g,VVZIS\IOOirSrI:\, Ultra-Low Dropout, Ultra-Low Iq, Ultra-High
Management L
NCP6324 Synchronous Buck Converter, 3 MHz, 2.0 A
NCP6354 Synchronous Buck Converter, PWM, 3.0 MHz, 2.0 A, with Power Good
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Complementary Products

Suggested
Block

Part Number

Description

Batttery Balancer

NVTFS6H888NL Single N-Channel Power MOSFET 80V, 13A, 50mQ, Logic Level
MOSFET NVTFS027N10MCL Single N-Channel Power MOSFET 100 V, 28 A, 26mQ
MMBZ52 225 mW; 5% Zener Diode Voltage Regulator
Diode MMSZ 500 mW; 5% Zener Diode Voltage Regulator
MMSZ52 Zener Diode 500 mW SOD-123
NCID9211 High Speed Dual-Channel, Bi-Directional Ceramic Digital Isolator
::f)siogliat?:)r NCID9401 High Speed Quad-Channel Digital Isolator
NCID9411 High Speed Quad-Channel Digital Isolator
;‘emperature N34TS108 Low-Voltage Digital Temperature Sensor
ensor

Battery & Power Tree

Synchronous PWM Buck Regulator, High Performance, Voltage Mode, 65

FAN65004C V.6 A

NTTFS6H860NL Single N-Channel Power MOSFET 80V, 30A, 20mQ
DC-DC NCP3237 8 A Integrated Synchronous Buck Regulator

NCP1597B Synchronous Buck Converter, 1 MHz, 2.0 A

NCP3135 2.9V to 5.5V, 5A Integrated Synchronous DC-DC Step Down Converter
Voltage NCP308 Voltage Supervisor, Ultra Low Quiescent Current, Programmable Delay
Supervisor E— Time

NIS3071 Electronic fuse (eFuse) 4-channel, 8V to 60V, 10A in 5x6mm package
S NIS6150 +5 Volt Electronic eFuse

NIS6350 +5 Volt Electronic eFuse

NIS6452 Electronic Fuse, +3.3V, +5V

NCV8114 LDO Regulator, 300 mA, Low Iq
e NCP148 LDO Regulator, 450 mA, Ultra-High PSRR, Ultra-Low Noise

NCP137 LDO Regulator, 700 mA, Ultra-Low Dropout, with Bias Rail

NCP186 LDO Regulator, 1 A, Ultra-Low Dropout, High PSRR, with Enable

oNnsemi
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Complementary Products

Suggested

Block Part Number Description
BLDC Motor
NCS333 Low Power, Zero-Drift Operational Amplifier with 10 uV Offset
FAN73933 625V, 3.3/5V input logic compatible, 2.5/2.5A sink/source current, Half
— Bridge Gate-Drive IC with variable DT control
Motor NCP10970 Dual output HV Buck Switcher
Module S3JB 3 A, 600V Surface Mount Rectifiers
NCV33035 Brushless DC Motor Controller
Lv8324C 24V Single-Phase BLDC Motor Driver
Application Recommneded Motor Drivers
Wired Communication
NCV7342 CAN Transceiver, High Speed, Low Power
NCV7351 CAN/CAN FD Transceiver, High Speed
w;ﬁgceivers NCV7446 Dual CAN FD Transceiver, High Speed, Low Power
& Modems NCV7451 System Basis Chip with CAN FD, LDO Regulator and Wake-up Comparator
NCN26010 Eég(igEE??ggglrlﬁ,lil?]th/s, Single-Pair, MAC + PHY, 802.3cg,
Wireless Communication
RSL10 Radio SoC, Bluetooth® 5.2 Certified
E(I:;:tg:;?gy RSL10 SIP System-in-Package, Bluetooth® 5.2 Certified
RSL15 Bluetooth® 5.2 Secure Wireless MCU
Memory CAT24C64 EEPROM Serial 64-Kb 12C
CAT24C128 EEPROM Serial 128-Kb 12C
ESD8472 Ultra-Low Capacitance RF ESD Protection
Protection ESD7551 ESD Protection, Micro-Packaged Diodes
ESD7382 Micro-Packaged Diodes for ESD Protection
Power FPF1204 IntelliMAX™ Ultra-Small, Slew-Rate-Controlled Load Switch
Switches FPF1504 Advanced Load Management Switch
... oma________________
FANG5004B \S/?/gcAhronous PWM Buck Regulator, High Performance, Voltage Mode, 65
ngmb:clments NCV70517 Micro-stepping Motor Driver
NCV70514 Micro-stepping Motor Driver
Application Recommended Micro-stepping Motor Drivers
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Complementary Products

Suggested

Block

GPS

Part Number

Description

GPS Module

FPF1204 IntelliMAX™ Ultra-Small, Slew-Rate-Controlled Load Switch
NIS6452 Electronic Fuse, +3.3V, +5V
ESD7181 20V ESD Protection

Processing Module

LE25U20AQG Serial Flash Memory, 2 Mb (256K x 8)
LE25U40PCMC Serial Flash Memory, 4 Mb (512K x 8)
CAT24S128 EEPROM, Serial 128-Kb 12C, with Software Write Protect
CAT24C256 EEPROM Serial 256-Kb 12C
Memory
CAT25512 EEPROM Serial 512-Kb SPI
CAT24MO01 EEPROM Serial 1-Mb 12C
NO1S830 Serial SRAM Memory, 1 Mb, Ultra-Low-Power, 2.5t0 5.5V
NO1S818HA Serial SRAM Memory, Ultra-Low-Power, 1 Mb, 1.7 - 2.2 V
ESDM2032 3.3 V Bidirectional ESD and Surge Protection Diode
. NZL5V6AXV3 ESD Protection Common Anode Diodes
Protection
ESDL3552 Ultra-Low Capacitance ESD Protection Diodes
ESD8708 3.3V, 8 Channel Unidirectional ESD Protection Array
NLA9306 Dual Bidirectional 12C Bus and SMBus Voltage Level Translator
FXMA2102 DuaI.SuppIy 2-Bit Voltage Translator/Buffer/Repeater Isolator for 12C
— Applications
Level Low Voltage Dual Supply 4-Bit Signal Translator with Configurable Voltage
Translators FXL4TD245 Supplies and Signal Levels and 3-STATE Outputs and Independent
Direction Controls
FXMA2104 Dual—SuppIy, 4—3|t Vpltage Translator / Buffer / Repeater / Isolator for
— Open-Drain Applications
FXL6408 Fully Configurable 8-Bit I2C-Controlled GPIO Expander
. CAT9532 I/O Port Expander, 12C / SMBus, 16-Bit, with LED Dimming
Timing & 3.3V/2.5V/1.8V/1.5V 160 MHz 1:4 LVCMOS/LVTTL Low Skew Over Voltage
Logic NB3U1548C
- Tolerant Fanout Buffer
NB3N51032 Clock Generator, 3.3 V, Crystal to 25 MHz, 100 MHz, 125 MHz and 200

MHz Dual HCSL/LVDS
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Complementary Products

Suggested

Block Part Number Description
Battery Charger - AC/DC

NCP1680 Totem Pole CrM Power Factor Correction Controller
NCP1681 Totem Pole CCM/ Multi-mode (CrM-CCM) PFC Controller
NCP1623 CrM PEC Controller, Follower Boost
Application Recommended PFC Controller
NCP1342 Quasi-Resonant Flyback Controller with Valley Lock-out Switching
NCP1343 Quasi-Resonant Flyback Controller with Power Excursion Mode
NCP1568 AC-DC Active Clamp Flyback PWM Controller

:ﬂ‘;";:;emem Application Recommended Flyback Controller
NCP13994 Cyrrent Mode Resonaqt Controller with Integrated High Voltage Drivers,
e High Performance, Active X2
NCP13992 grt:rr];enn;el\él?_ciigehi%izzr:jant Controller with Integrated High Voltage Drivers,
Application Recommended LLC Controller
NCP4305 Sync. Rectification Driver for QR, Forward & LLC
NCP4318 Dual Channel Sync. Rectification Driver for LLC
Application Recommended SR Controller
NTBLO70N65S3 HV MOSFET, 650 V, 70 mQ, 44 A, SUPERFET® I, Easy Drive, TOLL
NTPFO82N65S3F HV MOSFET, 650 V, 82 mQ, 40 A, SUPERFET® Ill, FRFET, TO-220F
FCP190N65S3 HV MOSFET, 650 V, 190 mQ, 17 A, SUPERFET® [lI, Easy Drive, TO-220

n\(l)gl‘:lET NTMTO61N60S5F HV MOSFET, 600 V, 61 mQ, 41 A, SUPERFET® V, FRFET, Power88
NTMTO80N60S5 HV MOSFET, 600 V, 80 mQ, 40 A, SUPERFET® V, Easy Drive, Power88
NTP125N60S5FZ HV MOSFET, 600 V, 125 mQ, 22 A, SUPERFET® V, FRFET, TO-220
Application Recommended MOSFET
FFSP0665B SiC Schottky Diode - EliteSiC, 6 A, 650 V, D2, TO-220-2

. . FFSM0865B SiC Schottky Diode - EliteSiC, 8 A, 650 V, D2, Power88

SIC Diode FFSB1065B SiC Schottky Diode - EliteSiC, 10 A, 650 V, D2, D2PAK-2
Application Recommended Diode
NCP51530 High Performance, 700 V - 3.5/3.0 A High and Low Side MOSFET Driver
NCP5183 High Voltage 4.3/4.3 A High and Low Side Driver

Gate Driver NCP51810 S\i,a?ciirsformance, 150 V - 1/2 A Half Bridge Gate Driver for GaN Power
NCP51561 4.5/9 A Isolated Dual Channel Gate Driver with 8V UVLO and DISABLE
Application Recommended Gate Driver
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Complementary Products

Suggested

Block Part Number Description
NTMFSOD4NO4XM Power MOSFET, N-Channel, 40 V, 0.42 mQ, 509 A, SO8-FL 5x6
NTMFSCOD8N04XM Power MOSFET, 40 V, 0.78 mQ, 310 A, N-Channel, DUAL COOL 5x6
NTMFWSTD5NO8X Power MOSFET, N-Channel, 80 V, 1.43 mQ, 253 A, SO8-FL-HEFET
IIIII\SQAF\ET NTBGS004N10G Power MOSFET, N-Channel, 203 A, 100 V, D2PAK 7L
NTMFS3D2N10MD N-Channel Shielded Gate PowerTrench® MOSFET 100 V, 142 A, 3.2 mQ
NTMFES7D5N15MC N-Channel Shielded Gate PowerTrench® MOSFET 150 V, 95.6 A, 7.9 mQ
Application Recommended MOSFET
NCP1680 Totem Pole CrM Power Factor Correction Controller
:llzvr\::;ement NCP1345 Quasi-Resonant flyback controller for offline USB-PD and USB Type-C
NCP4307 Secondary Side Synchronous Rectification Driver with Dual Supply
Interfaces FUSB15101 Elr:)osgrsaurggwsrtsle USB Type-C and Power Delivery 3.1 Source Controller with
NTBLO70N65S3 HV MOSFET, 650 V, 70 mQ, 44 A, SUPERFET® lIl, Easy Drive, TOLL
NTPFO82N65S3F HV MOSFET, 650 V, 82 mQ, 40 A, SUPERFET® III, FRFET, TO-220F
HV SJ FCP190N65S3 HV MOSFET, 650 V, 190 mQ, 17 A, SUPERFET® |lI, Easy Drive, TO-220
MOSFET NTMTO61N60S5F HV MOSFET, 600 V, 61 mQ, 41 A, SUPERFET® V, FRFET, Power88
NTMTO80NG60SS HV MOSFET, 600 V, 80 mQ, 40 A, SUPERFET® V, Easy Drive, Power88
NTP125N60S5FZ HV MOSFET, 600 V, 125 mQ, 22 A, SUPERFET® V, FRFET, TO-220
NCP51530 High Performance, 700 V - 3.5/3.0 A High and Low Side MOSFET Driver
Gate Driver NCP51810 High Performance, 150 V - 1/2 A Half Bridge Gate Driver for GaN Power
—_— Switches
NTMFSOD4NO4XM Power MOSFET, N-Channel, 40 V, 0.42 mQ, 509 A, SO8-FL 5x6
NTMFSCOD8NQO4XM Power MOSFET, 40 V, 0.78 mQ, 310 A, N-Channel, DUAL COOL 5x6
NTMFWST1DSNO8X Power MOSFET, N-Channel, 80 V, 1.43 mQ, 253 A, SO8-FL-HEFET
G NTBGS004N10G Power MOSFET, N-Channel, 203 A, 100 V, D2PAK 7L
FDMS4DON12C N-Channel Shielded Gate PowerTrench® MOSFET 120 V, 118 A, 4.0 mQ
NTMFS3D2N10MD N-Channel Shielded Gate PowerTrench® MOSFET 100 V, 142 A, 3.2 mQ
NTMFS7D5N15MC N-Channel Shielded Gate PowerTrench® MOSFET 150 V, 95.6 A, 7.9 mQ
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Development Tools and Resources

Product Recommendation Tools+ Self-Service PLECS Model Generator

Utilize our PRT+ tool to identify the ideal Increase accuracy and improve circuit
onsemi product for your application. performance.

WebDesigner+ Simulation/SPICE Models

Utilize WebDesigner+ to design a power Our SPICE Models will take your simulation
supply tailored to your specific requirements. results to the next level.

Interactive Block Diagrams Evaluation/Development Tools

Create your own bill of materials Explore our wide range of evaluation tools.
worksheet today.

1

Elite Power Simulator

ll

Get valuable insights and accelerate your
power device simulation development.
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Development Tools and Resources

DEMO 3 Image Sensor Development Board

E;a:ns uagc‘isy‘ﬂ u\‘hg%;%.'
The AGBINOCS-GEVK Demo 3 board developed Wl P Vb
by onsemi offers a powerful and efficient solution \
for interfacing with onsemi’s image sensors.

» Key features include:
« High-Bandwidth USB 3.0 Interface

*  Memory Buffer: Equipped with a 1 Gb memory
buffer to manage high data rates.

» Versatile Video Output: Supports HDMI output
with frame rates of 720p 60 and 1080p 60.

« Multiple Interface Support: Compatible with
MIPI, HiSPi, CCP, and parallel interfaces.

The Demo 3 board is used in conjunction with onsemi’'s DevWareX software. This software suite provides a
comprehensive set of tools for developers to test, characterize, and demonstrate the features of onsemi’s image
sensors. It includes various utilities for sensor configuration, data capture, and image analysis, making it easier
for developers to work with the sensors and optimize their performance.

Contact Sales
onsemi image sensor headboards

onsemi evaluation headboards are advanced circuit boards engineered to PE.".W.M@ curoe®
facilitate the assessment and demonstration of onsemi’'s semiconductor S
devices, particularly image sensors. These headboards interface with

larger systems, such as the Demo3 platform, via connectors and provide
access to critical signals through strategically placed test points and
configurable jumpers. They are integral for development and testing,
enabling to precisely interact with and evaluate the performance metrics
of onsemi components under controlled conditions.

Figure 2: DEMO 3 Board - front and rear view

L0 m[::% ?
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Key features of headboards include:

« Configurable Jumpers: These provide flexibility in configuring the
circuit for different testing scenarios, allowing engineers to modify the
setup easily to suit specific requirements.

« Signal Access: The headboards provide access to critical signals,
which is essential for debugging and performance tuning.

+ Integration: Designed to integrate smoothly with onsemi’s broader
ecosystem, these headboards support a wide range of testing and
development activities. Figure 3: Evaluation Headbord
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Development Tools and Resources

Image Sensor Development Kit (onsemi PRISM Modules)

The PRISM (Premiere Reference Image Sensor Module) system, developed by onsemi, is a high-quality,
validated, and tested reference module designed for superior imaging. It is versatile, available for every industrial
and commercial sensor at the early sample phase and uses a universal standardized connector for flexibility
between sensors. onsemi offers adapters for seamless integration with System on Chip (SoC) platforms, and for
volume production, the system can be converted to an Image Access System (IAS) through distributors. By
integrating modules with hardware adapters and development kits from ecosystem partners, you can streamline
the prototyping process, accelerating the design phase and reducing time to market.

« Early Availability: Available for
every industrial and commercial DevWareX - Industry Renowned PRISM - SoC Dev.
sensor at the early sample phase SW Development Platform Board Adapters

ensuring you get the latest
technology first.

 Flexibility: Uses a universal
standardized connector, offering
flexibility between different
sensors.

« Seamless Integration: onsemi
offers adapters to connect
seamlessly with SoC platforms,
making integration smooth and
hassle-free.

» Scalability: Can be converted to
Image Access System (IAS) from
distributors for volume production,
supporting your scaling needs.

Platform Enablement
« Universal connector - Mix/Match Sensor

» Adapters for Connectivity into SoC
Platform

+ Image Quality Performance Testing
* Future Enablement with SoC Partners . .
Figure 4: onsemi’s DEMO 3

Board + Adapter Module +
PRISM module

Table 7: PRISM - Hyperlux LP Family

AR0544 AR0830 AR2020

Contact Sales
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Development Tools and Resources

Image Sensor Development Software - DevWareX

DevWareX is an extremely versatile and powerful tool that allows you to program the imager, display and
evaluate images using Demo 3 Kit. onsemi's sensor demonstration software, enables you to display and work
with images from your sensor. Software suite is designed for development and evaluation purposes with onsemi
image sensor products. DevWareX is a versatile tool for developers working with onsemi image sensors, allowing
them to program, visualize, and assess the performance of their imaging applications.

* A Primer Training video can be found here. onsemi DevWareX

Functionalities:

Programming the imager: DevWareX allows you to configure and
control the behavior of the image sensor, including settings like
exposure, gain, and white balance.

Displaying images: The software can display the images captured by
the sensor in real-time, enabling you to visualize the results of your
configuration changes.

Evaluating images: DevWareX provides tools to
analyze the captured images, such as measuring D W X
image quality metrics like signal-to-noise ratio and ev are

dynamic range. Try free Image Sensor development software.

o . . . For more information, visit the onsemi website.
Compatibility: Software works with various onsemi

products, including image sensors (Hyperlux & XGS
image sensor families), system-on-chips (SoCs), and —
companion chips, in a plug-and-play manner. This is

the cross-platform version, compatible with Windows,
MacQOS, and Ubuntu.

Development Tools and Resources

Name Description and Link

Video Devware X: The Top Choice for Image Sensor Software

Video Wake on Motion (WOM): HyperluxTM LP

Video A30822: 4K sensor produces.stunninq imaqgs _and optimized system resources
using embedded high-dynamic range capabilities (eHDR)

Video Overcoming Challenging Lighting Conditions with eHDR

Video High Speed Imaging with Global Shutter
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Name

Description and Link

Video Analyzing the Selection Criteria for Image Sensors in Your Design

Video Improving Your Day with onsemi Image Sensors

Whitepaper Low Power Image Sensors Revolutionize Vision System Design and Efficiency

Whitepaper Increasing Object Recognition Accuracy with Low Bandwidth High Dynamic
Range (eHDR)

Whitepaper High Dynamic Range Imaging Using Intelligent Linearization in eHDR
Technology

Whitepaper How Imaging Technologies are Enabling Industry 4.0

Blog Enhancing the Visual Experience with Intelligent Linearization

Blo Increased Accuracy for Industrial Autonomous Systems with Low Bandwidth

9 High Dynamic Range (eHDR)
Blog A Closer Look - Hyperlux LP Image Sensors
Article Streamlining Image Sensor Development With onsemi’'s DevWareX

Application Note

Image Sensor Handling and Best Practices

Evaluation Board Manual

AGBINOCS-GEVK Demo 3 Evaluation Board User's Manual

Software

DevWare General Software Installer

Software

DevWare Quick Start Guide

Other Documents

Newest 8 Megapixel onsemi Image Sensor Achieves Stunning 4K Video Quality

Other Documents

PRISM Module User Guide

Other Documents

Understanding Challenges in Powering High Resolution, High Frame Rate CMOS
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Evaluation Board DEMO3 Board - AGBT1NOCS-GEVK

Evaluation Board Demo3 Evaluation Board with the ISP AP1302 Evaluation Board stacked on
Board

Evaluation Board Demo3 PRISM Adapter Board

Evaluation Board XCEL-NOIX1SEQ12KBL-GEVK

Evaluation Board XCEL-NOIXOSNO45KBG-GEVK

Evaluation Board XCUBE-NOIX1SEQ12KBL-GEVK

Evaluation Board NOIX1SEO12KBLFB-GEVB

Evaluation Board X-Celerator XGS 5000 Mono Developer Kit

Evaluation Board PYTHON Image Sensor Evaluation Kits

Evaluation Board PRISM1M-AR2020CSSC130110-GEVB

Evaluation Board PRISMTM-ARO830CSSC130110-GEVB

Evaluation Board PRISM1M-ARX383CSSM130110-GEVB

Evaluation Board PRISMTM-AR0145CSSM130110-GEVB

Evaluation Board PRISM1M-AR0235CSSM130110-GEVB

Evaluation Board PRISMTM-AR0822NPSC130110-GEVB
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