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Abstracts

The global Agriculture Sensor Readout IC market size is predicted to grow from US$

202 million in 2025 to US$ 374 million in 2032; it is expected to grow at a CAGR of

9.2% from 2026 to 2032.

Agriculture Sensor Readout IC refers to analog and mixed-signal integrated circuits

positioned between agricultural sensing elements and digital processing systems,

converting weak capacitance, resistance, bridge, current, voltage, charge, impedance,

electrochemical or optical signals into stable, calibrated and digitally usable

measurement data. The market primarily covers Precision ADC, Sensor Analog Front

End, Sensor Signal Conditioner, Capacitance-to-Digital Converter, Electrochemical /

Impedance AFE and related dedicated readout solutions. Typical devices integrate

functions such as programmable gain amplification, sensor excitation, high-resolution

analog-to-digital conversion, filtering, reference generation, temperature compensation,

linearization, calibration and digital interfaces. Key technical parameters include ADC

resolution, input-referred noise, offset and temperature drift, dynamic range, input-

channel count, power consumption, sensor excitation capability, parasitic-capacitance

tolerance and interface configuration. Agriculture Sensor Readout IC is mainly applied

in Field Crop Farming, Horticulture & Controlled Environment Agriculture, Livestock

Farming, Aquaculture, Agricultural Irrigation & Water Management, Agricultural Storage

& Post-harvest and other agricultural sensing environments, where accurate and low-

power signal acquisition is required for soil, water, environmental and process

monitoring.

Key Findings

Precision ADC, Sensor AFE, Sensor Signal Conditioner, CDC and Electrochemical /
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Impedance AFE constitute the principal product structure

North America has the strongest platform-scale analog supplier base, while Europe has

a dense specialist sensor-interface ecosystem

China is strengthening local supply in sensor-conditioning and precision-converter ICs

as smart-agriculture deployment expands

Field farming, controlled-environment agriculture, irrigation, livestock and aquaculture

represent the principal application markets

Market Trends

Agriculture Sensor Readout IC development is moving toward higher integration, lower

power consumption and greater sensor-specific programmability. Instead of relying on

discrete amplifiers, references and converters, newer readout architectures increasingly

combine programmable gain stages, precision ADCs, excitation sources, temperature

sensing, digital filtering, calibration resources and diagnostic functions in a single

device. High-resolution capacitive readout is particularly relevant to soil-moisture and

dielectric sensing, while electrochemical and impedance architectures support more

sophisticated measurements of water and soil chemistry. Battery-powered and wireless

agricultural sensing also increases the importance of low standby current, short

measurement cycles and stable operation under changing environmental conditions.

Current commercial devices demonstrate 24/16-bit conversion, multichannel acquisition,

integrated excitation and calibration functions, while dedicated capacitance solutions

are optimized for low-power moisture measurement.

Market Dynamics

Drivers

The main growth drivers are the increasing density of sensing points in precision

irrigation, digital farming, controlled-environment agriculture, livestock management and

aquaculture, together with the transition from periodic manual measurement toward

continuous connected monitoring. Agricultural policies are also improving the economic

environment for sensor deployment. In China, the Ministry of Agriculture and Rural

Affairs' National Smart Agriculture Action Plan (2024–2028) targets an agricultural

production informatization rate above 30% by the end of 2026 and promotes broader

monitoring of soil moisture, field weather and agricultural production conditions,
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supporting demand for reliable low-power sensor signal chains.

Restraints

Market expansion is constrained by the high price sensitivity of agricultural electronics

and by competing architectures. For low-cost sensing nodes, an MCU with an

integrated ADC may provide sufficient performance, reducing the need for a standalone

readout IC. Complete digital sensors that integrate the sensing element and signal-

conditioning circuitry can also reduce the addressable market for discrete Agriculture

Sensor Readout IC products. Agricultural environments further impose demanding

requirements for corrosion resistance, temperature stability, moisture protection and

long-term calibration, increasing total system-design cost even when the semiconductor

itself is relatively inexpensive.

Opportunities

The strongest incremental opportunities are shifting toward sensing functions that

require more than basic analog conversion. Electrochemical soil and water analysis,

nutrient and ion measurement, impedance-based sensing, higher-accuracy irrigation

monitoring and multi-parameter controlled-environment systems create demand for

programmable AFEs, high-resolution converters and digitally calibrated sensor

conditioners. Ultra-low-power architectures also provide an opportunity as wireless and

energy-harvesting agricultural nodes become more common. Official product

implementations already demonstrate dedicated capacitance conditioning for soil-

moisture measurement and low-current electrochemical AFEs suitable for agricultural

monitoring, confirming that application-specific signal-chain integration is becoming

commercially relevant.

Challenges

The principal challenge is that agricultural sensing environments are highly

heterogeneous. Soil type, salinity, temperature, electrode aging, moisture conditions,

sensor installation and maintenance practices can all affect the relationship between the

electrical signal and the underlying physical parameter. This increases calibration

complexity and makes it difficult for one readout architecture to serve all agricultural

applications. Suppliers must therefore balance higher integration and accuracy against

cost, power consumption, flexibility and long product lifecycles. Fragmented sensor

standards and relatively long qualification cycles for professional agricultural equipment

can also slow commercialization of newly developed readout solutions.
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Industry Chain Analysis

The Agriculture Sensor Readout IC industry chain begins with semiconductor materials,

analog and mixed-signal design IP, wafer fabrication, specialty process technologies,

precision passive components, packaging and testing. Depending on the supplier

model, leading participants operate as IDMs with internal fabrication capacity or as

fabless companies relying on external foundries and assembly-and-test partners. The

midstream value-creation stage centers on sensor-interface architecture, low-noise

analog design, precision conversion, excitation circuitry, calibration algorithms, digital

correction, packaging qualification and application engineering. Compared with

conventional digital logic, product differentiation depends heavily on analog accuracy,

drift control, noise performance and the ability to interface directly with specific sensing

elements.

At the application integration stage, Agriculture Sensor Readout IC products are

incorporated into sensor probes, measurement modules, wireless nodes, irrigation

controllers, environmental monitoring equipment and smart-agriculture systems.

Semiconductor value per unit varies significantly with technical complexity: basic

precision conversion generally carries lower value than highly integrated

electrochemical, impedance or multi-channel sensor-conditioning solutions. Cost

structures are influenced by wafer fabrication, mixed-signal process requirements,

packaging and testing, factory calibration and technical support, while higher-value

products derive greater margins from proprietary analog IP, sensor-specific calibration

capability, ultra-low-power performance and long-term reliability rather than from

semiconductor area alone.

Segment Insights

By Product Type, Precision ADC and Sensor Signal Conditioner provide the broadest

functional coverage because they can serve multiple resistive, bridge, voltage and

current-output sensing elements. Sensor Analog Front End represents a more

integrated architecture, combining several acquisition and conditioning functions within

one device. Capacitance-to-Digital Converter is more specialized and has a particularly

clear fit with capacitive soil-moisture and dielectric measurement, while Electrochemical

/ Impedance AFE addresses higher-complexity chemical, ion, conductivity and water-

quality sensing. The market therefore combines relatively broad signal-chain platforms

with smaller but technically differentiated application-specific product categories.

From a technology perspective, high-resolution conversion alone is no longer sufficient
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to define competitive performance. Integration of excitation sources, programmable

gain, low-drift references, temperature compensation, digital calibration and diagnostics

is becoming increasingly important for professional agricultural sensing. Multichannel

architectures can reduce system component count in multi-parameter sensing nodes,

while low-power single- or few-channel solutions remain important for distributed battery-

operated field sensors. This creates differentiated opportunities across the previously

established product categories rather than a single dominant architecture.

Downstream Market Opportunities

Application opportunities are distributed across Field Crop Farming, Horticulture &

Controlled Environment Agriculture, Livestock Farming, Aquaculture, Agricultural

Irrigation & Water Management, Agricultural Storage & Post-harvest and other

agricultural applications. Field farming and irrigation require large numbers of cost-

effective, low-power sensing points, particularly for soil moisture and water

management, while controlled-environment agriculture supports higher sensor density

and more sophisticated closed-loop monitoring. Aquaculture creates opportunities for

electrochemical and water-quality readout, livestock systems require environmental,

weighing and fluid-monitoring functions, and storage and post-harvest applications

support environmental and gas-sensing demand. The most attractive semiconductor

opportunities are generally applications where sensor accuracy, calibration stability and

autonomous operation materially influence production efficiency or resource

consumption.

Regional Insights

Regional development is shaped by two different factors: semiconductor supply

capability and agricultural digitization demand. North America has the strongest

concentration of large platform-scale analog semiconductor suppliers in the confirmed

core supplier pool, giving the region strong capabilities in precision conversion,

electrochemical AFE and mixed-signal sensor interfaces. Europe has a particularly

dense group of specialized capacitance and sensor-conditioning companies, supporting

technical diversity in niche readout architectures. Japan retains strong capabilities in

sensor signal conditioning, precision analog and environmental sensing technologies,

while Taiwan and other Asian semiconductor centers contribute through analog design,

wafer manufacturing and outsourced semiconductor production.

China represents one of the clearest policy-supported localization opportunities.

Domestic suppliers have expanded from general-purpose precision ADCs into
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dedicated sensor-conditioning and full signal-chain products, while smart-agriculture

programs are increasing the number of digital monitoring and automated-control

applications. The Ministry of Agriculture and Rural Affairs has established phased

targets for agricultural informatization through 2028, providing a supportive environment

for locally developed sensors and semiconductor signal chains. Regional competition is

therefore expected to reflect both global analog-platform advantages and increasing

local design-in capabilities in Asian markets.

Competitive Landscape Analysis

The Agriculture Sensor Readout IC market is structurally fragmented across several

technical routes rather than dominated by one standardized semiconductor architecture.

The confirmed Core Formal List contains 15 suppliers. Large platform companies such

as Texas Instruments, Analog Devices, NXP Semiconductors, Renesas Electronics,

onsemi and Microchip Technology compete through broad analog portfolios, scale, long

product lifecycles and the ability to provide multiple components across the sensor

signal chain. Specialist suppliers including ScioSense, Micro Analog Systems and

Analog Microelectronics compete through deeper expertise in capacitance conversion

and dedicated sensor conditioning, while Japanese and European sensor-interface

suppliers maintain differentiated positions in electrochemical, bridge, gas and precision

signal-processing applications. Chinese suppliers such as Chipsea Technologies and

NOVOSENSE are developing stronger positions in sensor conditioning and precision

analog signal chains, with additional domestic vendors participating through high-

resolution ADC products. Competitive advantage is therefore determined less by total

corporate revenue than by the combination of analog IP, product specialization,

calibration capability, power efficiency, system integration and design-in relationships

with sensor manufacturers. The emergence of highly integrated universal AFEs and

dedicated soil-moisture or electrochemical readout products suggests that competition

will increasingly center on application-specific integration rather than standalone

converter specifications alone.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Agriculture Sensor Readout IC

Industry Forecast” looks at past sales and reviews total world Agriculture Sensor

Readout IC sales in 2025, providing a comprehensive analysis by region and market

sector of projected Agriculture Sensor Readout IC sales for 2026 through 2032. With

Agriculture Sensor Readout IC sales broken down by region, market sector and sub-

sector, this report provides a detailed analysis in US$ millions of the world Agriculture
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Sensor Readout IC industry.

This Insight Report provides a comprehensive analysis of the global Agriculture Sensor

Readout IC landscape and highlights key trends related to product segmentation,

company formation, revenue, and market share, latest development, and M&A activity.

This report also analyzes the strategies of leading global companies with a focus on

Agriculture Sensor Readout IC portfolios and capabilities, market entry strategies,

market positions, and geographic footprints, to better understand these firms’ unique

position in an accelerating global Agriculture Sensor Readout IC market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Agriculture Sensor Readout IC and breaks down the

forecast by Type, by Application, geography, and market size to highlight emerging

pockets of opportunity. With a transparent methodology based on hundreds of bottom-

up qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Agriculture Sensor Readout

IC.

This report presents a comprehensive overview, market shares, and growth

opportunities of Agriculture Sensor Readout IC market by product type, application, key

manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Sensor Analog Front End

Sensor Signal Conditioner

Capacitance-to-Digital Converter

Other

Segmentation by Sensing / Readout Principle:

Capacitive Readout
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Resistive / Bridge Readout

Electrochemical Readout

Other

Segmentation by ADC Resolution:

?16-bit

18–20-bit

22–24-bit

>24-bit

Segmentation by Number of Input Channels:

Single-channel

2–4 Channels

5–8 Channels

>8 Channels

Segmentation by Application:

Field Crop Farming

Livestock Farming

Aquaculture
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Agricultural Irrigation & Water Management

Agricultural Storage & Post-harvest

Other

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France
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UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Texas Instruments Incorporated

Analog Devices, Inc.

NXP Semiconductors N.V.

Renesas Electronics Corporation

ON Semiconductor Corporation

Microchip Technology Incorporated

Asahi Kasei Corporation

Nisshinbo Holdings Inc.
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ScioSense B.V.

Melexis NV

Elmos Semiconductor SE

SUZHOU NOVOSENSE MICROELECTRONICS CO., LTD.

Chipsea Technologies (Shenzhen) Corp., Ltd.

Micro Analog Systems Oy

Analog Microelectronics GmbH

Key Questions Addressed in this Report

What is the 10-year outlook for the global Agriculture Sensor Readout IC

market?

What factors are driving Agriculture Sensor Readout IC market growth, globally

and by region?

Which technologies are poised for the fastest growth by market and region?

How do Agriculture Sensor Readout IC market opportunities vary by end market

size?

How does Agriculture Sensor Readout IC break out by Type, by Application?
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Figure 43. Agriculture Sensor Readout IC Consumed in Agricultural Storage & Post-

harvest

Figure 44. Global Agriculture Sensor Readout IC Market: Agricultural Storage & Post-

harvest (2021-2026) & (Million Units)

Figure 45. Agriculture Sensor Readout IC Consumed in Other

Figure 46. Global Agriculture Sensor Readout IC Market: Other (2021-2026) & (Million

Units)

Figure 47. Global Agriculture Sensor Readout IC Sale Market Share by Application

(2025)

Figure 48. Global Agriculture Sensor Readout IC Revenue Market Share by Application

in 2025

Figure 49. Agriculture Sensor Readout IC Sales by Company in 2025 (Million Units)
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Figure 51. Agriculture Sensor Readout IC Revenue by Company in 2025 ($ millions)
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Figure 53. Global Agriculture Sensor Readout IC Sales Market Share by Geographic

Region (2021-2026)

Figure 54. Global Agriculture Sensor Readout IC Revenue Market Share by Geographic

Region in 2025
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Figure 59. Europe Agriculture Sensor Readout IC Sales 2021-2026 (Million Units)
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Units)
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2025

Figure 64. Americas Agriculture Sensor Readout IC Revenue Market Share by Country

(2021-2026)
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Figure 67. United States Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($

millions)
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millions)

Figure 76. Japan Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($
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Figure 77. South Korea Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($
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Figure 78. Southeast Asia Agriculture Sensor Readout IC Revenue Growth 2021-2026
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Figure 79. India Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($ millions)

Figure 80. Australia Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($
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Figure 90. Russia Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($
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Figure 92. Middle East & Africa Agriculture Sensor Readout IC Sales Market Share by
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Figure 93. Middle East & Africa Agriculture Sensor Readout IC Sales Market Share by
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Figure 96. Israel Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($
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millions)

Figure 97. Turkey Agriculture Sensor Readout IC Revenue Growth 2021-2026 ($

millions)

Figure 98. GCC Countries Agriculture Sensor Readout IC Revenue Growth 2021-2026
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Figure 99. Manufacturing Cost Structure Analysis of Agriculture Sensor Readout IC in

2026

Figure 100. Manufacturing Process Analysis of Agriculture Sensor Readout IC

Figure 101. Industry Chain Structure of Agriculture Sensor Readout IC
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Figure 106. Global Agriculture Sensor Readout IC Revenue Market Share Forecast by
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Figure 107. Global Agriculture Sensor Readout IC Sales Market Share Forecast by

Application (2027-2032)

Figure 108. Global Agriculture Sensor Readout IC Revenue Market Share Forecast by

Application (2027-2032)
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