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Abstracts

The global Optoelectronic Chip Test Equipment market size is predicted to grow from

US$ 1150 million in 2025 to US$ 2847 million in 2032; it is expected to grow at a CAGR

of 13.6% from 2026 to 2032.

Optoelectronic Chip Test Equipment refers to specialized semiconductor test equipment

used to characterize, screen, grade and verify optoelectronic chips at wafer, bare-die,

bar/CoC and packaged-device stages. The equipment primarily serves VCSELs, edge-

emitting laser chips such as DFB, FP and EML devices, photodetectors including PD,

APD and SPAD, as well as silicon photonics and other photonic integrated circuits. A

typical system integrates precision electrical sourcing and measurement, optical power

and spectral measurement, electrical probing, fiber or free-space optical coupling, active

alignment, temperature control, motion control and automated test software. Depending

on the device and production stage, key measurements may include LIV/PIV

characteristics, threshold current, optical output power, wavelength, spectral

characteristics, near-field and far-field performance, responsivity, dark current,

breakdown voltage and high-speed electro-optical parameters. This market focuses on

dedicated equipment and integrated test platforms designed for optoelectronic chip

manufacturing, production screening, wafer-level testing, Known Good Die identification

and reliability assessment, with product forms ranging from engineering test systems to

fully automated high-volume manufacturing platforms.

Key Findings

Silicon photonics and PIC wafer testing is the fastest-evolving product direction within

the market
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VCSEL laser and photodetector testing remains the established production-

testing demand base

Fully automated wafer-level electro-optical testing is becoming a central equipment

upgrade path

North America Japan Taiwan Europe and Mainland China form the principal global

supply bases

Market Trends

Optoelectronic Chip Test Equipment is moving from instrument-based engineering

setups toward integrated, automated production platforms. The most visible transition is

occurring in silicon photonics and PIC testing, where precise optical alignment,

simultaneous electrical and optical probing, high-speed measurements and production

data management increasingly need to be executed within a single test cell. The

economic importance of wafer-level screening is also rising as optical devices move into

more complex heterogeneous integration and co-packaged architectures, because

identifying Known Good Die before higher-cost packaging can improve manufacturing

economics and reduce downstream yield loss. Equipment architecture is therefore

evolving toward higher automation, faster alignment, broader test insertion coverage

and greater parallelism. Teradyne's Photon 100 illustrates this direction by integrating

optical and electrical instrumentation for wafer, optical-engine and co-packaged test

insertions, while Aehr's recent silicon-photonics production systems demonstrate the

movement toward automated multi-wafer reliability screening.

Market Dynamics

Drivers

The principal demand driver is the increasing test complexity of optoelectronic chips.

Higher channel counts, tighter optical coupling tolerances, faster data rates and more

complex electro-optical integration increase the number of parameters that must be

verified before packaging and system assembly. Expansion of AI data-center optical

interconnects, silicon photonics, CPO, high-speed optical communication, VCSEL

sensing and advanced photodetection is raising requirements for automated wafer-level

screening, throughput, repeatability and reliability testing. The transition from

engineering samples to higher-volume production also favors dedicated test platforms

over manually integrated laboratory instrumentation.
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Restraints

Market expansion is constrained by high equipment complexity, relatively low

standardization across device architectures and the significant customization required

for different optical interfaces, wafer layouts and test flows. Optical alignment and

coupling can materially increase test time compared with conventional electronic IC

testing, while advanced systems require expensive precision motion, optical

instrumentation, RF hardware and automated probing. For smaller-volume photonic

devices, customers may continue to rely on modular laboratory or semi-automatic

platforms, limiting the economic justification for fully automated production systems.

Opportunities

The largest structural opportunity lies in the industrialization of silicon photonics, PIC

and co-packaged optics. As optical functions move closer to advanced processors and

switching devices, wafer-level electro-optical testing and pre-packaging Known Good

Die screening become more valuable. Additional opportunities are emerging in

automated edge-coupling test, double-sided wafer probing, multi-site or parallel testing,

wafer-level burn-in and integrated test software. Equipment suppliers that can combine

electrical ATE, optical measurement, automatic alignment and scalable production

automation are positioned to address a larger portion of the test flow rather than

individual measurement steps.

Challenges

The industry's main challenges include rapidly changing device designs, lack of fully

unified photonic test interfaces, customer-specific test methodologies and uncertain

production ramp timing for emerging architectures. A platform optimized for one

coupling geometry or device structure may require substantial redesign for another,

which raises engineering costs and limits product standardization. At the same time,

large semiconductor ATE companies are expanding into photonics while specialized

photonics equipment manufacturers continue to strengthen automation capabilities,

increasing competitive pressure across previously separate parts of the test-equipment

value chain.

Industry Chain Analysis

The upstream industry chain of Optoelectronic Chip Test Equipment includes precision

source-measure units, optical sources and detectors, optical power and spectrum

measurement modules, RF and high-speed instrumentation, probe cards and probes,
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precision motion stages, active-alignment mechanisms, temperature-control

components, machine vision, wafer handling hardware and industrial control electronics.

Performance at the equipment level depends heavily on the integration accuracy,

repeatability and synchronization of these subsystems. Optical positioning accuracy,

measurement stability and software coordination are particularly important because

photonic testing requires electrical contact and optical coupling to remain stable

throughout automated wafer movement.

Midstream suppliers create value through system architecture, optical and electrical

integration, fixture and probe design, calibration, motion-control algorithms, automated

alignment, test-program development and production software. Downstream demand

originates from manufacturers of laser chips, photodetectors, silicon-photonics devices

and other photonic integrated circuits. As device value and packaging complexity

increase, the value contribution of testing shifts toward earlier defect identification, yield

management and production traceability. This makes automated wafer-level test and

reliability screening increasingly important components of the photonic semiconductor

manufacturing chain.

Segment Insights

By product type, the market consists of wafer-level test equipment, bare-die/chip test

equipment, bar/CoC test equipment, packaged-device test equipment and burn-in and

reliability test equipment. Wafer-level systems are gaining strategic importance because

they allow defects to be identified before singulation and expensive downstream

packaging. Fully automated platforms carry higher system complexity than engineering

systems because they integrate wafer handling, electrical probing, optical coupling,

positioning, test sequencing and production data management. Bare-die and CoC

systems remain important in laser-device manufacturing, where device handling,

thermal control and specialized optical characterization are often required after wafer

dicing.

By device under test, VCSEL and edge-emitting laser test equipment represent

relatively mature product categories, while photodetector systems serve PD, APD and

SPAD characterization and screening. Silicon photonics/PIC test equipment represents

the most rapidly evolving technical segment because a single device may require multi-

port optical coupling, DC and RF electrical access and complex automated alignment.

The product opportunity is therefore shifting toward integrated multi-parameter platforms

rather than isolated measurement instruments, while specialized laser and detector

testers continue to retain advantages in device-specific throughput, fixtures and

+357 96 030922
info@marketpublishers.com

Global Optoelectronic Chip Test Equipment Market Growth 2026-2032

https://marketpublishers.com/report/industrial-machinery/industrial_processing_machinery/global-optoelectronic-chip-test-equipment-market-lp.html


production know-how.

Downstream Market Opportunities

Data Center & Optical Communication is the most important incremental application

market for Optoelectronic Chip Test Equipment, supported by rising optical bandwidth

requirements, silicon-photonics adoption and the development of CPO and optical I/O

architectures. Consumer Electronics & 3D Sensing remains an established application

base for VCSEL production testing, while Automotive & LiDAR creates additional

demand for laser, APD and SPAD characterization with greater emphasis on reliability

and temperature performance. Industrial & Laser Processing and Medical & Life

Sciences provide more diversified but generally specialized opportunities. The strongest

equipment opportunity is associated with applications where optical chip value,

integration complexity and the cost of downstream packaging make earlier and more

comprehensive testing economically attractive.

Regional Insights

The global supply structure is geographically diversified. North America has a strong

position in large-scale semiconductor ATE, high-speed electro-optical measurement

and integrated silicon-photonics test platforms. Japan combines major semiconductor-

test capabilities with long-standing expertise in laser-diode and optical-device

measurement. Taiwan has a dense ecosystem in wafer probing, VCSEL testing and

optoelectronic production automation, while Europe is particularly strong in photonic

automation, precision alignment, optical probing and laser reliability systems. Mainland

China has developed a growing base of dedicated VCSEL, laser, photodetector and

silicon-photonics test-equipment manufacturers, with domestic suppliers increasingly

extending from system integration toward internally developed probing, measurement,

automation and software capabilities.

From a growth perspective, regional opportunities are increasingly linked to local

photonic semiconductor manufacturing and supply-chain localization. Mainland China is

one of the more active areas for new equipment entrants and domestic substitution,

while North America and Europe are benefiting from investment associated with AI

infrastructure, advanced packaging and silicon-photonics development. Japan and

Taiwan remain important manufacturing and equipment ecosystems where established

semiconductor and optoelectronic supply chains support continued demand for

specialized production-test solutions.
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Competitive Landscape Analysis

The global Optoelectronic Chip Test Equipment market has a multi-layer competitive

structure rather than a single highly concentrated ATE model. The confirmed core

supplier pool contains 31 manufacturers and includes large semiconductor-test and

measurement companies, photonic wafer-test specialists, laser and detector test-

equipment manufacturers, and specialized reliability-system suppliers. Large platform

companies such as Keysight, Advantest and Teradyne compete through electrical ATE,

RF capability, software ecosystems and scalable production infrastructure, while

companies such as FormFactor, MPI, RoboTechnik/ficonTEC and EXFO differentiate

through optical probing, alignment and photonic wafer automation. Chroma, FitTech,

Opto System, Semight Instruments, Wuhan Precise and other specialist suppliers

compete through deeper device-specific experience in VCSEL, laser, photodetector or

integrated photonics testing. Strategic activity is increasingly aimed at closing gaps

between electrical test and optical interfaces: FormFactor's 2025 acquisition of

Keystone Photonics strengthened its optical probing capabilities for SiPh and CPO,

while Teradyne's Photon 100 and Advantest's HVM silicon-photonics programs indicate

that major ATE platforms are moving deeper into integrated photonic production testing.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Optoelectronic Chip Test

Equipment Industry Forecast” looks at past sales and reviews total world Optoelectronic

Chip Test Equipment sales in 2025, providing a comprehensive analysis by region and

market sector of projected Optoelectronic Chip Test Equipment sales for 2026 through

2032. With Optoelectronic Chip Test Equipment sales broken down by region, market

sector and sub-sector, this report provides a detailed analysis in US$ millions of the

world Optoelectronic Chip Test Equipment industry.

This Insight Report provides a comprehensive analysis of the global Optoelectronic

Chip Test Equipment 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 Optoelectronic Chip Test Equipment portfolios and capabilities, market entry

strategies, market positions, and geographic footprints, to better understand these

firms’ unique position in an accelerating global Optoelectronic Chip Test Equipment

market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
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shaping the global outlook for Optoelectronic Chip Test Equipment 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 Optoelectronic Chip Test

Equipment.

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

opportunities of Optoelectronic Chip Test Equipment market by product type,

application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Bare Die / Chip Test Equipment

Packaged Device Test Equipment

Other

Segmentation by Device Under Test:

VCSEL Test Equipment

Edge-Emitting Laser Test Equipment

Photodetector Test Equipment

Silicon Photonics / PIC Test Equipment

Segmentation by Test Throughput:

Low-Throughput (>10 s/device)

Medium-Throughput (3–10 s/device)
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High-Throughput (1–<3 s/device)

Ultra-High-Throughput (<1 s/device)

Segmentation by Temperature Capability:

Room-Temperature Test (20–30°C)

Standard Temperature-Controlled Test (0–85°C)

Wide-Temperature Test (-40–125°C)

Extended-Temperature / Reliability Test (<-40°C or >125°C)

Segmentation by Application:

Data Center & Optical Communication

Consumer Electronics & 3D Sensing

Automotive & LiDAR

Medical & Life Sciences

Aerospace

Other

This report also splits the market by region:

Americas

United States
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Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel
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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.

Keysight Technologies, Inc.

Advantest Corporation

Teradyne, Inc.

Chroma ATE Inc.

FormFactor, Inc.

Yokogawa Electric Corporation

Konica Minolta, Inc.

MPI Corporation

Cohu, Inc.

RoboTechnik Intelligent Technology Co., Ltd.

EXFO Inc.

Semight Instruments Co., Ltd.

FitTech Co., Ltd.

Wuhan Precise Electronics Co., Ltd.

Opto System Co., Ltd.
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Yuasa Electronics Co., Ltd.

Alphax Co. Ltd.

Aehr Test Systems

FIBERPRO, Inc.

Wuhan Eternal Technologies Co., Ltd.

SEMISHARE CO., LTD.

COTEST Technology Co., Ltd.

Hangzhou EVERFINE Photo-E-Info Co., Ltd.

Yelo Ltd.

Enli Technology Co., Ltd.

Artifex Engineering e.K.

LaCoSys GmbH

Sunyu Photonics Technology Co., Ltd.

SINGLUNG TECH PTE. LTD.

Wei Min Industrial Co., Ltd.

Yonata Electronics Co., Ltd.

Key Questions Addressed in this Report

What is the 10-year outlook for the global Optoelectronic Chip Test Equipment

market?
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What factors are driving Optoelectronic Chip Test Equipment market growth,

globally and by region?

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

How do Optoelectronic Chip Test Equipment market opportunities vary by end

market size?

How does Optoelectronic Chip Test Equipment break out by Type, by

Application?
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