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Article Overview

Semiconductor equipment optical modules are high-precision optical components and assemblies that enable
critical processes like lithography, wafer inspection, and metrology in chip manufacturing.

Overview

Optical modules in semiconductor equipment are specialized systems designed to manipulate, measure, and
control light with extreme precision. They are essential for processes that require sub-micron accuracy, such as
photolithography, alignment, and inspection of semiconductor wafers. These modules include lenses, mirrors,
microoptics, beam shaping elements, and metrology components, often integrated into complex
opto-mechanical assemblies to ensure stability and reliability during manufacturing .

Key Functions

o Lithography: Optical modules project patterns onto wafers with nanometer precision. High-quality
projection optics and illumination systems determine the minimum feature size achievable on achip .

o Wafer Inspection and Metrology: Objective lenses and optical measurement modules allow precise
inspection of semiconductor structures, detecting defects and ensuring process control .

o Alignment and Control: Opto-mechatronic modules provide real-time monitoring and alignment, enabling
sub-micron positioning and minimizing production errors.

0 Beam Shaping and Steering: Microoptics and coated optical components manipulate laser beams for uniform
exposure and efficient energy delivery .

Technica Characteristics

0 Spectral Range: Modules cover deep ultraviolet (DUV) to far infrared (FIR), depending on the application .
0 Precision: Sub-micron resolution and high stability are critical for lithography and inspection processes .

o Materials: Components often use calcium fluoride, specialized coatings, and high-quality optical glass to
withstand high-intensity laser exposure .

o Integration: Modules are supplied as standalone components or fully integrated subsystems, including
metrology and measurement modules, to simplify manufacturing and reduce testing requirements .

Leading Suppliers
0 ZEISS SMT: Provides lithography optics, illumination systems, and metrology modules for wafer exposure

and inspection .
o Jenoptik: Offers high-precision optical systems, microoptics, and objective lenses for beam shaping and
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inspection across the full spectral range..

0 Nedinsco: Specidizes in opto-mechatronic modules for alignment, measurement, and control with
sub-micron accuracy .

0 Excelitas: Delivers optical assemblies and subsystems for lithography, wafer inspection, and chip
processing, covering DUV to IR applications.

0 Coherent: Develops optical modules and laser solutions for semiconductor and data center applications,
including high-speed optical transceivers and photonic devices.

Applications in Semiconductor Manufacturing

Optical modules are integral to:

0 Advanced lithography for producing smaller, more complex chip features.

o Wafer inspection to detect defects and ensure yield.

0 Metrology for precise measurement of structures and alignment.

0 Laser-based processing such as bonding, cutting, and marking of semiconductor materials. These modules
are critical for enabling high-throughput, high-precision semiconductor fabrication, supporting the production
of modern microchips used in Al, computing, and consumer electronics . In summary, semiconductor
equipment optical modules are highly specialized, precision-engineered optical systems that form the

backbone of modern chip manufacturing, ensuring accuracy, efficiency, and reliability across al critical
processes.

Optical modules are key transmission components in communication networks, and their

Optical modules are electronic devices used in communication systems to transmit optical signals. These
modules

Autonomous preventive maintenance (APM) is important for modern semiconductor manufacturing
equipment to

Thetrend of smaller and smaller structures on semiconductor chips continues. For purposes of inspection,

Semiconductor Equipment Market Analysis by Mordor Intelligence The Semiconductor Equipment Market
sizeis

We manufacture individual optical and optoel ectronics OEM modules for our customers. The tasks and

We inspire with innovative light and sensor solutions, leveraging our passion, unique technologies, and
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extensive experience to

How Optical Modules Operate Transmitter Optical Sub Assembly (TOSA) The TOSA manages light
emission,

SCALE CPO solution is the industry”s first OCI MSA capable platform and built with GF"s proven silicon
photonics

Equaly significant is what is happening on the equipment side. According to data from the China
Semiconductor

Optical modules for aignment, measurement and control Nedinsco designs, develops and produces optical
modules for alignment,

Asan OEM (Original Equipment Manufacturer) supplier, ZEISS Semiconductor

What |s an Optical Module and Its FAQs (V200) Describes what an optical module is and FAQs, including
the fundamentals,

Headquartered in Singapore, NEXUSTEST is a global supplier of high-end test equipment for the optical and
semiconductor

We design, develop and manufacture specialized optical modules for semiconductor equipment
Nedinsco designs, develops and produces optical modules for alignment, measurement and control.

Web: https://in-au.co.za

Page 3/3




