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Abstracts

According to our (Global Info Research) latest study, the global Indirect ToF Depth

Sensor Chip market size was valued at US$ 544 million in 2025 and is forecast to a

readjusted size of US$ 1275 million by 2032 with a CAGR of 12.9% during review

period.

The Indirect ToF Depth Sensor Chip market focuses on specialized semiconductor

devices that generate spatial depth information by illuminating a scene with modulated

near-infrared light and measuring the phase shift or correlation difference between

emitted and reflected optical signals. These chips use dedicated demodulation pixels,

charge-transfer structures and CMOS readout circuits to produce raw correlation

samples, phase and amplitude information, or calculated depth maps. Principal product

forms include tested bare dies, reconstructed wafers, wafer-level packages and

standard packaged sensors. Key specifications include depth-pixel resolution, pixel

pitch, modulation frequency, demodulation contrast, near-infrared sensitivity, frame rate,

depth accuracy, ambient-light tolerance, power consumption and interface bandwidth.

Product architectures range from monolithic front-side or backside-illuminated sensors

to pixel-level stacked BSI devices, while higher-integration models may incorporate

analog-to-digital conversion, illumination synchronization, temperature compensation,

confidence calculation and an on-chip depth ISP. The research scope centers on chips

used in robotic perception, industrial three-dimensional vision, logistics automation,

extended reality, automotive in-cabin sensing, biometric interaction, occupancy

monitoring and three-dimensional measurement.

Key Findings
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Global shipment demand was approximately 54 million Indirect ToF Depth

Sensor Chips in 2025

The modeled weighted average selling price was close to US$10 per chip

Consumer electronics and XR represented approximately 37% of modeled unit-

value demand

Eleven companies met the verified Core Formal List criteria for current

production

Europe had the broadest verified supplier base while China recorded the fastest

supply-side expansion

Market Trends

The Indirect ToF Depth Sensor Chip industry is moving from basic depth acquisition

toward higher spatial resolution, greater on-chip intelligence and improved operation in

dynamic or high-ambient-light environments. VGA and sub-megapixel devices continue

to support mainstream commercial deployment, while megapixel-class sensors are

expanding in applications requiring detailed object recognition, robotic manipulation and

three-dimensional reconstruction. Pixel-level stacked BSI architectures are becoming

more important because they allow the photosensitive layer and logic layer to be

optimized separately, improving near-infrared sensitivity, readout capability and

integration density. At the product level, the market is dividing between sensors that

output raw correlation data for proprietary external processing and smart devices that

integrate depth calculation, confidence maps or image-processing functions. Demand is

also shifting away from dependence on individual consumer-electronics programs

toward a more diversified mix of industrial robots, autonomous mobile systems, logistics

equipment, XR devices and automotive interior sensing. The long-term development

direction is therefore not simply higher pixel count, but a more complete combination of

sensor performance, illumination efficiency, calibration tools, depth algorithms and

reference-system support.

Market Dynamics
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Drivers

Market development is primarily driven by the increasing requirement for reliable three-

dimensional perception in robotics, factory automation and intelligent logistics. Indirect

ToF technology can provide dense, real-time depth information without mechanical

scanning, supporting navigation, obstacle avoidance, object localization, bin picking and

dimensional measurement. XR interaction, biometric authentication, privacy-preserving

occupancy detection and automotive in-cabin monitoring provide additional demand.

Improvements in BSI processes, multi-frequency ranging, depth-processing integration

and reference designs are reducing system-development complexity and enabling

broader adoption by equipment manufacturers.

Restraints

The market remains constrained by the total cost and engineering complexity of active

depth systems. A commercial solution requires not only the sensor chip but also a near-

infrared emitter, laser driver, optics, filters, thermal management, calibration and depth-

processing resources. Strong sunlight, multipath interference, motion artifacts, reflective

surfaces and interference between multiple active cameras can reduce depth quality.

Power consumption and eye-safety requirements also restrict illumination intensity,

particularly in compact consumer and battery-powered equipment. Alternative

technologies—including direct ToF, structured light, stereo vision and AI-based

monocular depth estimation—can offer lower power, greater range, higher near-field

precision or lower system cost in specific use cases.

Opportunities

The strongest opportunities lie in applications where depth information directly improves

automation productivity or operating safety. High-resolution smart sensors can reduce

external processing requirements in autonomous mobile robots, robotic arms,

automated warehouses and compact three-dimensional cameras. Automotive in-cabin

sensing offers opportunities in occupant classification, gesture interaction, interior

monitoring and child-presence detection, while privacy-sensitive buildings can use low-

resolution depth data without recording conventional color images. Chinese supply-

chain localization creates additional opportunities for standard merchant sensors and

application-specific chips, particularly where local engineering support, rapid

customization and cost control are more important than participation in global consumer-

electronics platforms.
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Challenges

Commercial success requires substantially more than completing a sensor-chip design

or initial tape-out. Suppliers must achieve stable wafer yield, consistent depth

calibration, reliable optical-system compatibility and long-term software support.

Industrial and automotive customers typically require extended qualification cycles,

traceability and sustained product availability, increasing the financial burden on smaller

entrants. The absence of fully standardized performance-testing conditions also makes

direct comparison between devices difficult because depth range and accuracy depend

on illumination power, target reflectivity, ambient light, optics and algorithms. Market

demand may remain project-driven, creating volatility between design wins and volume

production.

Industry Chain Analysis

The upstream portion of the Indirect ToF Depth Sensor Chip industry includes CMOS

image-sensor process platforms, high-resistivity silicon wafers, BSI and wafer-stacking

technologies, analog and mixed-signal intellectual property, near-infrared optical

materials and semiconductor packaging services. The chip cost structure is influenced

by wafer size, pixel and logic process complexity, stacking yield, die area, electrical

testing, optical testing and package type. Advanced stacked devices generally carry

higher manufacturing and development costs but can provide greater sensitivity,

resolution and processing integration. The active optical system also depends on

VCSEL or other near-infrared emitters, laser-driver ICs, optical filters, lenses and power-

management components.

The midstream stage covers sensor architecture, pixel design, readout circuitry, depth-

processing ASICs, firmware, calibration and reference-system development. Merchant

semiconductor suppliers sell standard or semi-custom chips, while captive suppliers

consume internally developed devices in proprietary cameras or modules. Downstream

manufacturers integrate these components into depth modules, RGB-D cameras,

robots, industrial equipment, XR systems, vehicles and smart-space devices. Value

creation is concentrated in proprietary pixel architecture, advanced fabrication

processes, depth-processing capability, calibration know-how and application

engineering. A chip supplier with a complete software and reference-design ecosystem

can capture greater value and shorten the customer’s commercialization cycle,
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whereas undifferentiated bare-die supply faces stronger pricing pressure.

Segment Insights

By product type, raw-correlation and phase-output sensors remain important where

equipment manufacturers prefer proprietary depth algorithms, while depth-output smart

sensors are gaining relevance in compact systems with limited external computing

resources. Smart devices can simplify system integration and reduce data-bandwidth

requirements, although they normally involve higher silicon complexity and less

flexibility for customers developing differentiated algorithms. Standard merchant sensor

ICs represent the principal externally traded segment, while captive chips form a smaller

but strategically important category because their economic value is embedded in

proprietary modules and cameras.

By spatial resolution, VGA and sub-megapixel sensors form the current commercial-

volume core because they balance depth detail, power consumption, optical-system

cost and data bandwidth. Megapixel-class devices are the fastest-developing technical

segment, supported by robotic manipulation, three-dimensional reconstruction and high-

detail machine vision. In the modeled 2025 application structure, consumer electronics

and XR accounted for approximately 37%, robotics, logistics and industrial applications

represented about 31%, automotive in-cabin sensing contributed roughly 17%, and

smart-building, access-control and other applications represented the remaining share.

These proportions reflect chip-level value rather than the revenue of complete modules

or cameras.

Downstream Market Opportunities

Robotics and industrial automation offer the most diversified medium-term opportunity

because depth sensing can improve navigation, localization, collision avoidance, object

recognition and robotic manipulation across many equipment categories. Logistics

systems require reliable pallet detection, parcel measurement and bin-picking capability,

while compact XR devices need lower-power sensors with integrated processing and

reduced form factors. Automotive opportunities are concentrated in the cabin rather

than long-range exterior perception, where occupant monitoring and human-machine

interaction can support longer product lifecycles. Smart buildings and access systems

provide a separate opportunity for privacy-preserving perception because depth or

silhouette information can support occupancy and behavioral detection without relying

on conventional color video.
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Regional Insights

East Asia represents the largest combined production and deployment cluster,

supported by major image-sensor groups, consumer-electronics manufacturing, robotics

supply chains and expanding Chinese chip-development activity. Japan and South

Korea are anchored by large vertically integrated semiconductor groups, while China

has developed a mix of merchant sensor suppliers and captive three-dimensional-vision

companies. China is also the most active region for supply-side localization, although

local participants continue to build experience in advanced process integration,

automotive qualification and global software ecosystems.

Europe has the broadest verified supplier base, covering diversified semiconductor

groups, automotive sensor specialists and professional ToF chip companies. Its

competitive strengths lie in automotive electronics, industrial automation and specialized

sensing rather than purely consumer-volume applications. North America is positioned

around high-value industrial sensing, system enablement and newly introduced high-

resolution devices. Taiwan and Southeast Asia play important roles in wafer fabrication,

packaging and testing, but the verified population of independent branded Indirect ToF

Depth Sensor Chip suppliers remains limited.

Competitive Landscape Analysis

The competitive landscape is moderately concentrated and characterized by a small

number of companies with verified production capability. The Core Formal List contains

eleven manufacturers, including ten standard commercial suppliers and one vertically

integrated captive-chip company. Large semiconductor groups such as Sony, Infineon,

Samsung and STMicroelectronics compete through advanced image-sensor processes,

broad customer access and established development ecosystems. Analog Devices,

onsemi and Melexis occupy differentiated positions in industrial systems, high-resolution

smart sensing and automotive applications. ESPROS focuses on professional and

lower-resolution ToF products, while Gpixel and Wuhan Silicon Integrated strengthen

the Chinese merchant-sensor supply base. Orbbec represents a captive model in which

internally developed chips support proprietary three-dimensional cameras and systems.

Competition is increasingly determined by depth quality under real operating conditions,

power efficiency, integrated processing, calibration support and speed of customer

implementation rather than pixel specifications alone. Scale remains important for
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process investment and long-term supply, but specialized companies can remain

competitive through application expertise, flexible customization and focused regional

support.

Report Scope

This report is a detailed and comprehensive analysis for global Indirect ToF Depth

Sensor Chip market. Both quantitative and qualitative analyses are presented by

manufacturers, by region & country, by Type and by Application. As the market is

constantly changing, this report explores the competition, supply and demand trends, as

well as key factors that contribute to its changing demands across many markets.

Company profiles and product examples of selected competitors, along with market

share estimates of some of the selected leaders for the year 2025, are provided.

Key Features:

Global Indirect ToF Depth Sensor Chip market size and forecasts, in consumption value

($ Million), sales quantity (Million Units), and average selling prices (US$/Unit),

2021-2032

Global Indirect ToF Depth Sensor Chip market size and forecasts by region and

country, in consumption value ($ Million), sales quantity (Million Units), and average

selling prices (US$/Unit), 2021-2032

Global Indirect ToF Depth Sensor Chip market size and forecasts, by Type and by

Application, in consumption value ($ Million), sales quantity (Million Units), and average

selling prices (US$/Unit), 2021-2032

Global Indirect ToF Depth Sensor Chip market shares of main players, shipments in

revenue ($ Million), sales quantity (Million Units), and ASP (US$/Unit), 2021-2026

The Primary Objectives in This Report Are:

To determine the size of the total market opportunity of global and key countries

To assess the growth potential for Indirect ToF Depth Sensor Chip
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To forecast future growth in each product and end-use market

To assess competitive factors affecting the marketplace

This report profiles key players in the global Indirect ToF Depth Sensor Chip market

based on the following parameters - company overview, sales quantity, revenue, price,

gross margin, product portfolio, geographical presence, and key developments. Key

companies covered as a part of this study include Samsung Electronics Co., Ltd., Sony

Group Corporation, Infineon Technologies AG, STMicroelectronics N.V., Analog

Devices, Inc., onsemi, Melexis NV, Orbbec Technology Group Co., Ltd., Gpixel

Changchun Microelectronics Inc., ESPROS Photonics Corporation, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Indirect ToF Depth Sensor Chip market is split by Type and by Application. For the

period 2021-2032, the growth among segments provides accurate calculations and

forecasts for consumption value by Type, and by Application in terms of volume and

value. This analysis can help you expand your business by targeting qualified niche

markets.

Market Segmentation

Market segment by Type

Raw Correlation Data Sensor

Phase and Amplitude Output Sensor

Depth Output Smart Sensor

Other

Market segment by Spatial Resolution
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QVGA / HVGA Class, 100k–Below 300k Pixels

VGA Class, 300k–Below 1MP

Megapixel Class, 1MP and Above

Other

Market segment by Sensor Architecture

Front-side Illuminated CMOS

Backside Illuminated CMOS

Other

Market segment by Supply Model

Merchant Standard IC

Captive In-house Chip

Other

Market segment by Application

Consumer Electronics and XR

Automotive In-cabin Sensing

Robotics and Logistics

Smart Building, Access and Biometrics

Other

+357 96 030922
info@marketpublishers.com

Global Indirect ToF Depth Sensor Chip Market 2026 by Manufacturers, Regions, Type and Application, Forecast to...

https://marketpublishers.com/report/hardware/semiconductors/global-indirect-tof-depth-sensor-chip-market-gir.html


Major players covered

Samsung Electronics Co., Ltd.

Sony Group Corporation

Infineon Technologies AG

STMicroelectronics N.V.

Analog Devices, Inc.

onsemi

Melexis NV

Orbbec Technology Group Co., Ltd.

Gpixel Changchun Microelectronics Inc.

ESPROS Photonics Corporation

Wuhan Silicon Integrated Co., Ltd.

Market segment by region, regional analysis covers

North America (United States, Canada, and Mexico)

Europe (Germany, France, United Kingdom, Russia, Italy, and Rest of Europe)

Asia-Pacific (China, Japan, Korea, India, Southeast Asia, and Australia)

South America (Brazil, Argentina, Colombia, and Rest of South America)

Middle East & Africa (Saudi Arabia, UAE, Egypt, South Africa, and Rest of
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Middle East & Africa)

Chapter Outline

Chapter 1, to describe Indirect ToF Depth Sensor Chip product scope, market overview,

market estimation caveats and base year.

Chapter 2, to profile the top manufacturers of Indirect ToF Depth Sensor Chip, with

price, sales quantity, revenue, and global market share of Indirect ToF Depth Sensor

Chip from 2021 to 2026.

Chapter 3, the Indirect ToF Depth Sensor Chip competitive situation, sales quantity,

revenue, and global market share of top manufacturers are analyzed emphatically by

landscape contrast.

Chapter 4, the Indirect ToF Depth Sensor Chip breakdown data are shown at the

regional level, to show the sales quantity, consumption value, and growth by regions,

from 2021 to 2032.

Chapter 5 and 6, to segment the sales by Type and by Application, with sales market

share and growth rate by Type, by Application, from 2021 to 2032.

Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with sales

quantity, consumption value, and market share for key countries in the world, from 2021

to 2026.and Indirect ToF Depth Sensor Chip market forecast, by regions, by Type, and

by Application, with sales and revenue, from 2027 to 2032.

Chapter 12, market dynamics, drivers, restraints, trends, and Porters Five Forces

analysis.

Chapter 13, the key raw materials and key suppliers, and industry chain of Indirect ToF

Depth Sensor Chip.

Chapter 14 and 15, to describe Indirect ToF Depth Sensor Chip sales channel,

distributors, customers, research findings and conclusion.
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