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ABSTRACT

Objectives: The aim of this study is to develop a comprehensive Occupational Safety and Health (OSH) guide for
maintenance tasks in semiconductor processing, specifically focusing on etching, deposition, and ion implantation
processes.

Methods: The development of the OSH guide involved a literature review, consultations with industry experts, and
field investigations. It concentrates on Maintenance Work (MW) operations in these specialized areas.

Results: The result is a detailed OSH guide tailored to MW in etching, deposition, and ion implantation facilities
within semiconductor processing. This guide is structured to assist maintenance workers through pre—, during and
post—-MW phases, ensuring easy comprehension and adherence to safety protocols. It highlights the necessity
of safety and health measures throughout the MW process to protect personnel. The guide is enriched with
real-life scenarios and visual aids, including cartoons and photographs, to aid in the understanding and
implementation of safety and health principles.

Conclusions: This OSH guide is designed to enhance the protection of workers engaged in maintenance activities
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in the electronics sector, particularly in semiconductor manufacturing. It aims to improve compliance with
safety and health standards in these high-risk environments.

Key words: maintenance work (MW), occupational safety and health (OSH) guide, etching, deposition, ion

implantation
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Table 1. Overview of fundamental principles and types of etching, deposition, and ion implantation in semiconductor

manufacturing processes

Name of operation Principle

Type of operation’

A process used to remove

1> Wet etching
2) Dry etching: plasma, reactive ion, deep reactive ion, ion
beam, and chemical dry etching

1) Physical Vapor Deposition (PVD): sputtering and evaporation
2y Chemical Vapor Deposition (CVD): Atmospheric Pressure CVD

Etching layers from the surface of a
wafer during microfabrication
A process of adding thin layers
Deposition of material onto the surface of a

wafer

(APCVD), Low-Pressure CVD (LPCVD), Plasma—Enhanced
CVD (PECVD), Metal-Organic CVD (MOCVD), High-Density
Plasma CVD (HDP-CVD)

3) Epitaxial growth: Molecular Beam Epitaxy (MBE), Liquid

Phase Epitaxy (LPE)

1) High energy ion implantation

A process used to modify the
properties of a semiconductor
wafer by bombarding it with
impurities

lon implantation

2) Medium energy ion implantation

3) Low energy ion implantation

4) Plasma Immersion lon Implantation (PIII)
5) Cluster ion implantation

6> Flash ion implantation

"Each of these processes has its specific applications, advantages, and limitations, and the choice of which to use

depends on the desired outcome.
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Figure 2. Recommended integration of air—gun and vacuum duct for effective dust removal

Table 2. Key OSH precautions for maintenance work in semiconductor process facilities
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To scrubber
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OSH Items

Etching

lon implantation

Deposition

Obtain permits for process equipment maintenance work
in accordance with company regulations.

Electrically lock out and tag out process equipment,
chemical piping, etc.

Isolate the process maintenance work area from the
surrounding area, mark the maintenance area, and restrict
access.

If the work requires the use of hazardous equipment, such
as a crane, designate and post an operator and signaling
personnel .

Check the performance of safety and health facilities
(washing and rinsing facilities, exhaust systems) and
personal protective equipment required for maintenance
work and emergencies.

Receive training on how to perform maintenance safely
and identify emergency actions to take in the event of an
accident.

Wear the necessary personal protective equipment for
maintenance work.

Always required
Always required

Take action if
needed

Take action if
needed

Always required

Always required

Always required

Always required
Always required

Take action if
needed

Take action if
needed

Always required

Always required

Always required

Always required
Always required

Take action if
needed

Take action if
needed

Always required

Always required

Always required

"The hazardousness of machinery varies greatly depending on the size of the parts that are maintained, cleaned, moved,

or dismantled.
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Table 3. Key OSH precautions for maintenance work in semiconductor process facilities

OSH Items

Etching

lon implantation Deposition

Place a coworker or supervisor near the MW’

of an emergency.

Ensure that the MW workers can contact the
worker supervising the MW.

Perform maintenance and cleaning operations
safely, such as replacing, attaching, cleaning, and
calibrating machines, equipment, materials, and
sensors in the facility.

Take action if
area to monitor operations and take action in case needed

Always required

Always required

Always required for
maintenance works inside the
large deposition chamber

Take action if
needed

Always required  Always required

Always required  Always required

"MW: maintenance work

Table 4. Major OSH items taken after performing maintenance work for process facilities

OSH Items

Etching

lon implantation Deposition

Prompt disposal: categorize and store waste from  Always required

MW" based on its characteristics

After completing MW, conduct safety checks with  Always required

relevant departments to ensure the processes
maintained are in optimal condition.

Document key OSH-related details of each
maintenance task

Regular exposure assessment to hazards for
maintenance workers

Specialized medical exams for maintenance
workers

Always required
Always required

Always required

Always required Always required

Always required Always required

Always required Always required

Always required Always required

Always required Always required

"MW: maintenance work
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