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- About this book

The facilitator guide (FG) for Assembly Process Sr. Technician — Wafer Thinning & Lapping is primarily
designed to facilitate skill development and training of people, who want to become professional
Assembly Process Sr. Technician — Wafer Thinning & Lapping in various organizations. The facilitator
guide is aligned to the Qualification Pack (QP) and the National Occupational Standards (NOS) as drafted
by the Sector Skill Council (TSSC) and ratified by National Skill Development Corporation (NSDC).

It includes the following National Occupational Standards (NOSs)-

1. TEL/N7205: Thinning and Lapping Processes for Telecom Applications

2. TEL/N7206: Operating and Maintaining Equipment for Telecom Wafer Processing
3. TEL/N7207: Quality Control and Safety in Telecom Semiconductor Manufacturing
4. DGT/VSQ/N0102: Employability Skills (60 Hours)

Post this training, participants will be able to execute wafer thinning and lapping processes, adhere
to safety protocols, maintain high quality standards, operate specialized equipment, troubleshoot
common issues, and stay updated on semiconductor industry advancements. We hope this Participant
Handbook will provide sound learning support to our young friends to build an attractive career in the
telecom industry.

- Symbols Used

EE%]D = Q:/ \/
Ask Explain Elaborate Notes Unit Objectives Do
® :l o O — Q :-\
~ & Yo = >
Demonstrate Activity Team Activity Facilitation Notes Practical Say
DE Y J<3 < Q
@ — -
Resources Example Summary Role Play Learning
Outcomes

- B



Assembly Process Sr. Technician —
Wafer Thinning & Lapping

Table of Contents

S. No. Modules and Units Page No.
1. Role and Responsibilities of Assembly Process Technician — Wafer Thinning & Lapping
(TEL/N7205) 1
Unit 1.1: Introduction to Semiconductor Wafers and Their Role in Telecom 3
Unit 1.2: Wafer Preparation Processes and Their Importance 7
Unit 1.3: Safety and Standards in Semiconductor Manufacturing 13
Unit 1.4: Hazards and Risk Mitigation in Cleanroom Environments 20
Unit 1.5: Role and Responsibilities of an Assembly Process Technician 26
Unit 1.6: Career Pathways in Semiconductor Manufacturing 32
2. Thinning and Lapping Processes (TEL/N7205) 41
Unit 2.1: Wafer Characteristics and Device Requirements 43
Unit 2.2: Wafer Thinning and Lapping Techniques 49
Unit 2.3: Equipment and Process Preparation 55
Unit 2.4: Process Monitoring and Defect Management 62
Unit 2.5: Safety and Hazard Management 69
Unit 2.6: Troubleshooting and Operational Excellence 75
3. Operating and Maintaining Wafer Thinning &amp; Lapping Equipment (TEL/N7206) 84
Unit 3.1: Introduction to Wafer Thinning and Lapping Equipment 86
Unit 3.2: Safe Equipment Operation and SOPs 92
Unit 3.3: Equipment Maintenance and Waste Management 99
Unit 3.4: Process Parameter Optimization and Record-Keeping 107
Unit 3.5: Troubleshooting and Problem-Solving 113
Unit 3.6: Practical Demonstrations and Advanced Handling 119
4, Quality Control and Safety (TEL/N7207) 128
Unit 4.1: Quality Control Specifications and Inspections 130
Unit 4.2: Data Analysis and Reporting 137
Unit 4.3: Safety and Hazard Management 144
Unit 4.4: Personal Protective Equipment (PPE) Management 150
Unit 4.5: Emergency Preparedness and Response 156
5. Maintain Wafer Test Equipment (TEL/N7207) 164
Unit 5.1: Preventive Maintenance and Cleaning Procedures 166
Unit 5.2: Recognizing Equipment Failures and Troubleshooting Basics 173
Unit 5.3: Escalating Equipment Malfunctions and Communication 180
Unit 5.4: Maintenance Record-Keeping and Documentation 186
Unit 5.5: Waste Disposal and Tool Maintenance 192
6. Employability Skills (60 Hours) (DGT/VSQ/N0102) 198
Employability Skills is available at the following location: 199

https://www.skillindiadigital.gov.in/content/list
Scan the QR code below to access the ebook

= [=]
Fa Lk

AVAVAV

A v g
— B




Facilitator Guide

Table of Contents

S. No. Modules and Units Page No.
7. Annexures 200
Annexures: | 201
Annexures: || 221
228

Annexures: Il|




Telecom
soctor
Shill
Counadl

1. Role and Responsibilities of
Assembly Process Technician —
Wafer Thinning & Lapping

Unit 1.1: Introduction to Semiconductor Wafers and Their Role in Telecom
Unit 1.2: Wafer Preparation Processes and Their Importance

Unit 1.3: Safety and Standards in Semiconductor Manufacturing

Unit 1.4: Hazards and Risk Mitigation in Cleanroom Environments

Unit 1.5: Role and Responsibilities of an Assembly Process Technician

Unit 1.6: Career Pathways in Semiconductor Manufacturing

v
vA LA
A7

/N




Facilitator Guide

- Key Learning Outcomes | ¢

At the end of this module, the participant will be able to:
1. Describe the role of semiconductor wafers in the telecom industry.
2. Explain the importance of wafer preparation processes in general.

3. Identify the key benefits of adhering to industry standards and regulations in a manufacturing
environment.

4. Discuss the potential hazards associated with working in a cleanroom environment.

5. Explain the purpose and proper use of personal protective equipment (PPE) required for wafer
thinning and lapping.

6. Explain the role and responsibilities of an Assembly Process Technician - Wafer Thinning &
Lapping within the semiconductor manufacturing process.

7. ldentify opportunities for career advancement within
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Unit 1.1: Introduction to Semiconductor Wafers and Their Role
in Telecom

Unit Objectives | @

At the end of this unit, the participants will be able to:

1. Define semiconductor wafers and their properties.
2. Explain their critical role in telecommunications.

3. Discuss the integration of wafers in telecom devices and systems.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

Note

In this unit, we will discuss the fundamental properties of semiconductor wafers and their crucial role
in telecommunications. We will explore how these wafers are integrated into telecom devices and
systems, highlighting their importance in enabling communication technologies. The unit will provide a
deeper understanding of their functionality and impact on the telecom industry.

Ask

Ask the participants the following questions:

e What is a semiconductor wafer, and why is it important in telecommunications?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.




e — Facilitator Guide

- Elaborate

1.

Semiconductor Wafers and Their Properties

Semiconductor wafers are thin, flat discs of semiconductor material that serve as the foundational
building blocks in the production of semiconductor devices. Typically made from silicon, the most widely
used material, semiconductor wafers are essential for the manufacturing of integrated circuits (ICs),
transistors, diodes, and other electronic components. These wafers are usually 100 to 300 millimeters
in diameter and range in thickness from 200 to 800 microns, depending on the application.

Properties of Semiconductor Wafers
1.

Electrical Conductivity: The fundamental property of a semiconductor wafer is its ability to
conduct electricity under certain conditions. Semiconductors are materials that have an
electrical conductivity level between that of conductors and insulators. This property is primarily
controlled by the introduction of impurities, a process known as doping.

Doping: Doping involves the intentional introduction of impurities (such as boron, phosphorus,
or arsenic) into the crystal structure of the semiconductor material. This process allows
the creation of regions with different electrical characteristics, such as “n-type” (negative)
and “p-type” (positive) materials, which are crucial for the formation of p-n junctions in
semiconductor devices.

Crystal Structure: Silicon wafers typically have a crystalline structure, which is essential for their
performance in electronic circuits. The arrangement of silicon atoms in a lattice structure allows
for efficient electron flow, making them ideal for controlling electrical signals in semiconductor
devices.

Thinness and Smoothness: The wafer’s surface is polished to a mirror-like finish to create a
smooth, defect-free surface. This is important because even minute imperfections can lead to
failures in the semiconductor devices that are created on the wafer.

Optical Properties: While semiconductor wafers are primarily used for their electrical properties,
their optical characteristics are also important. For instance, in optoelectronic devices like
LEDs and laser diodes, the wafer’s ability to interact with light plays a critical role in device
performance.

Critical Role of Semiconductor Wafers in Telecommunications

Semiconductor wafers are central to the telecommunications industry, providing the core technology
for devices that enable communication. Their role can be observed in several areas:

Telecommunication Devices: Semiconductor wafers are used to produce the microchips found
in telecommunications devices like mobile phones, routers, base stations, and optical networks.
These devices rely on integrated circuits (ICs) that handle functions such as signal processing,
data transmission, and control.

Signal Processing: Semiconductor devices such as transistors, diodes, and amplifiers, made from
semiconductor wafers, play an essential role in amplifying and modulating signals. In wireless
communication systems, these components process and amplify the signals that carry voice,
video, and data.

Data Transfer: Semiconductor chips embedded in telecommunication infrastructure are
responsible for high-speed data transfer. For example, high-frequency transistors and
microprocessors enable the processing of data in 4G, 5G, and future telecommunication
systems.

Miniaturization and Efficiency: One of the primary advantages of using semiconductor wafers in
telecommunications is the ability to create highly miniaturized, yet highly efficient components.
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As semiconductor technology has advanced, the size of chips has been reduced, allowing for
more functionality to be integrated into smaller devices. This has led to the development of
compact and energy-efficient devices that are essential in the modern telecommunications
landscape.

5. Signal Integrity: The precision with which semiconductor wafers are manufactured directly
influences the signal integrity in communication systems. In telecommunications, ensuring
that the signal is transmitted without degradation is vital. Semiconductor devices provide the
necessary components for filtering, error correction, and other processes that maintain signal
quality.

Integration of Semiconductor Wafers in Telecom Devices and Systems

Semiconductor wafers serve as the base material for producing the semiconductor chips integrated into
various telecommunications systems. These chips, once fabricated, are used to power both consumer
and infrastructure-level devices in the telecommunications industry.

1. Mobile Networks and Cellular Devices: Mobile phones, base stations, and cellular devices
are at the heart of modern telecommunications. These devices rely heavily on semiconductor
wafers, which are used to create microprocessors, memory chips, and radio frequency (RF)
components. These chips handle everything from processing the information to transmitting
radio signals for voice and data.

o Base Stations: Semiconductor wafers are also integral to base stations, which manage the
communication between mobile phones and network systems. These base stations use ICs
made from semiconductor wafers to handle signal processing, encoding, and modulation.

2. 5G Technology: The deployment of 5G technology has placed increased demand on
semiconductor wafers due to the higher performance requirements for data speed, latency, and
connectivity. 5G infrastructure relies on a variety of semiconductor components such as power
amplifiers, microprocessors, and antennas that are all fabricated from semiconductor wafers.
These components help to process the massive amounts of data that 5G networks will handle.

3. Fiber Optic Communications: In fiber-optic communication systems, semiconductor wafers play
an important role in creating optoelectronic devices, such as lasers and photodetectors. These
devices are essential for converting electrical signals into light and vice versa, enabling high-
speed data transfer over long distances.

4. Cloud Computing and Data Centers: The rise of cloud computing and data centers has created
an increased demand for high-performance semiconductor chips. Semiconductor wafers are
used to fabricate processors, memory devices, and storage components found in the servers
that power cloud-based telecommunications services. These chips enable the processing,
storing, and retrieval of large volumes of data quickly and efficiently.

5. Telecom Infrastructure and loT: The integration of semiconductor wafers in telecommunications
infrastructure is also visible in the development of the Internet of Things (IoT). With billions of
devices being connected, semiconductors are used in smart devices, sensors, and networking
equipment that form the backbone of IoT systems. These systems require highly reliable and
efficient semiconductor components for optimal communication between devices.

In summary, semiconductor wafers are at the core of modern telecommunications, playing a critical
role in enabling high-performance, efficient, and miniaturized devices. Their electrical, optical, and
material properties make them ideal for use in a wide range of telecommunications applications, from
mobile devices to advanced networking equipment. The continuous advancement in semiconductor
technology, coupled with innovations in telecommunications, promises even more sophisticated and
faster systems in the future. As telecommunications continue to evolve, semiconductor wafers will
remain a foundational element in shaping the next generation of communication technologies.
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Say
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Let us participate in an activity to explore the unit a little more.

— Activity |

Arrange the class in a semi-circle/circle.

Each of us will tell the class their name, hometown, hobbies and special quality about themselves,
starting with the 1st letter of their name. | will start with mine.

Say your name aloud and start playing the game with your name.

Say, “Now, each of one you shall continue with the game with your names till the last person in
the circle/ semi-circle participates”.

Listen to and watch the trainees while they play the game.

Ask questions and clarify if you are unable to understand or hear a trainee.

Activity Duration Resources used
Ice Breaker Pen Notebook etc
Remember to:

Discourage any queries related to one’s financial status, gender orientation or religious bias
during the game.

Try recognising each trainee by their name because it is not recommended for a trainer to ask
the name of a trainee during every interaction

Vv

Guide the trainees throughout the activity

Ensure that all trainees participate in the activity

- Notes for Facilitation

Encourage teams to provide real-world examples of telecom devices using wafers.

Highlight the connection between wafer properties (e.g., conductivity) and their telecom
functions.

Facilitate discussion on the impact of wafer technology on telecom advancements.

Ensure teams explain wafer integration in devices and systems clearly.
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Unit 1.2: Wafer Preparation Processes and Their Importance

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Outline the steps involved in wafer preparation, including thinning and lapping.
2. Analyze the impact of preparation quality on device performance.

3. Highlight the significance of preparation in ensuring product reliability.

- Resources to be Used

e Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead
projector, laser pointer, etc.

- Note

In this unit, we will discuss the essential steps involved in wafer preparation, including thinning and
lapping, and their impact on the performance of semiconductor devices. We will also explore the
significance of preparation quality in ensuring product reliability, highlighting how even small variations
in preparation can affect the functionality of the final pro

- Ask

Ask the participants the following questions:

e What do you think might happen to a semiconductor device if the wafer preparation process
isn’t done correctly?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Wafer Preparation in Semiconductor Manufacturing

Wafer preparation is a critical process in semiconductor manufacturing that ensures the production of
high-quality devices, particularly in sectors like telecommunications, where performance and reliability
are paramount. The steps involved in wafer preparation, including thinning and lapping, directly impact
device performance and the overall reliability of the product. Below is a detailed explanation of the
wafer preparation process and its significance.

1. Wafer Preparation: An Overview

Wafer preparation is the initial stage in the manufacturing of semiconductor devices. It involves
a series of processes designed to create a flat, smooth surface that is free from defects, which is

o
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4,

essential for subsequent photolithography, doping, and other processes. The primary steps in wafer
preparation include wafer cleaning, thinning, lapping, and polishing.

Thinning of Wafers

Thinning is the process of reducing the thickness of the semiconductor wafer after it has been
cut from the larger ingot. The goal of thinning is to reduce the overall thickness of the wafer
while ensuring that it remains intact and free of cracks or warping. Thin wafers are necessary for
certain applications where small form factors are critical, such as in mobile devices and advanced
electronics.

Thinning involves the following steps:

e Cutting and Dicing: The large silicon ingot, which is formed from a crystal of silicon, is sliced into
thin wafers. This step typically uses a diamond saw or a wire saw.

e Grinding: After the wafer is sliced, grinding is performed to achieve the desired thickness. A
rotating grinding wheel is used to smooth the surface and achieve a uniform thickness across
the entire wafer.

e Polishing: Following grinding, a polishing process is performed to create a mirror-like surface.
This is essential for the performance of the wafer, as a smooth, defect-free surface allows for
better adhesion and precision during photolithography and device fabrication.

The thinning process must be controlled carefully to avoid inducing stress, which could cause wafer
breakage or result in non-uniformity. The thickness of the wafer after thinning is generally between 100
and 200 micrometers, depending on the device requirements.

Lapping of Wafers

Lapping is a process used to further flatten and smooth the wafer surface after the grinding step.
Unlike grinding, which uses abrasive materials to reduce thickness, lapping involves the use of a
slurry mixed with fine abrasive materials to achieve a highly polished, smooth surface. The wafer is
placed on a rotating surface with the slurry, which helps in the uniform distribution of the abrasives
across the surface.

Lapping serves several purposes:

e Surface Flatness: It enhances the flatness of the wafer, which is critical for subsequent layers to
adhere evenly during the fabrication process.

e Surface Defect Removal: Lapping helps to remove any surface defects that may have been
introduced during the grinding process, such as scratches or imperfections.

e Improved Performance: A smoother surface reduces the likelihood of defects during
photolithography, as well as improving the quality of the final semiconductor device.

The lapping process helps ensure that the wafer is ready for subsequent operations, including
photolithography and doping, which are highly sensitive to surface imperfections.

Impact of Preparation Quality on Device Performance

The quality of wafer preparation plays a significant role in the final performance of the semiconductor
devices produced. A poorly prepared wafer can lead to defects that propagate through the
fabrication process, compromising the quality of the final product.

e Device Yield: Poor wafer preparation can lead to lower yield rates, as defects introduced during
preparation can affect the functionality of the semiconductor devices. A wafer with a non-
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uniform surface or cracks may cause malfunctions or failures in the devices that are produced
from it.

e Uniformity in Device Features: The quality of the wafer preparation ensures uniformity in the
features of the semiconductor devices, which is crucial for achieving consistent performance
across all devices on the wafer.

e lLayer Adhesion: A smooth and flat wafer surface is essential for proper adhesion of subsequent
layers during the fabrication process. If the wafer surface is too rough or uneven, it may lead to
problems with bonding and other critical processes.

e Electrostatic Discharge (ESD): High-quality wafer preparation reduces the potential for
electrostatic discharge, which can damage the sensitive electronics during processing.

The preparation process must be carried out with extreme precision to ensure that the wafer can
withstand the complex manufacturing steps required for producing high-performance devices.

5. Significance of Preparation in Product Reliability

The preparation of the wafer is not only important for the immediate performance of semiconductor
devices but also plays a crucial role in the long-term reliability of the product. Reliable semiconductor
devices are essential for applications in telecommunications, automotive electronics, medical
devices,and more. The wafer preparation process ensures that the devices can withstand operational
stresses and function correctly over their expected lifespan.

e Long-Term Device Performance: Wafer preparation ensures that the devices function properly
under stress, heat, and voltage conditions. Devices that have been prepared poorly are more
likely to suffer from thermal expansion mismatches, cracks, and other reliability issues.

e Failure Prevention: Proper wafer thinning, grinding, and lapping help prevent failures related to
mechanical stress, which is a common cause of device malfunction. A high-quality preparation
reduces the chances of cracking or warping under external pressure or temperature fluctuations.

e Enhanced Product Lifespan: Well-prepared wafers contribute to a longer device lifespan by
improving the structural integrity of the semiconductor material and ensuring that the devices
remain functional throughout their use.

Wafer preparation, including thinning and lapping, is a critical step in semiconductor manufacturing that
ensures the production of high-performance and reliable devices. The preparation quality impacts the
final device yield, performance, and long-term reliability. By following strict procedures for thinning and
lapping, manufacturers can reduce defects and improve the overall quality of the devices they produce.
Additionally, the precise control of these preparation processes guarantees that the wafers are ready
for the complex steps that follow in semiconductor fabrication, ultimately leading to the production of
advanced, high-performance electronics used in telecommunications and other vital industries.

Say |fa

Let us participate in an activity to explore the unit a little more.
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— Activity |[&

Group Activity: Simulating a Semiconductor Wafer Integration Scenario in Telecommunications

Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)

Scenario cards (described below)

Semiconductor wafer properties overview (optional)

Instructions:
1.

Introduction and Objectives (5 minutes):

o

Divide participants into groups and explain the activity objectives: to simulate the integration
of semiconductor wafers in telecommunications devices, discuss their properties, and
analyze the impact on employee engagement and safety.

Briefly explain semiconductor wafers (thin slices of semiconductor material, usually silicon,
used to fabricate integrated circuits) and their critical role in telecommunications (enabling
high-speed data processing, signal transmission, and device functionality).

Provide a brief overview of the integration process of wafers into telecom devices (e.g.,
smartphones, routers, etc.), focusing on their applications and importance for the overall
telecom system’s performance.

Scenario Distribution (5 minutes):

o

Distribute one scenario card to each group. The card describes a hypothetical scenario
related to semiconductor wafer failure, production issues, or integration challenges within
telecom devices.

Groups will analyze the scenario and propose solutions that emphasize employee
engagement, safety protocols, and the effective integration of semiconductor wafers.

Group Discussion and Planning (20 minutes):

o

o

Each group should discuss the scenario and use the following prompts to guide their analysis:

How does the issue or scenario affect the production process or integration of semiconductor
wafers into telecom devices?

Technical and Operational Challenges: What specific challenges are posed by the wafer
integration or failure in the telecom system (e.g., manufacturing defects, supply chain
delays, performance issues)?

Employee Engagementand Morale: How doestheissueimpactteam morale, communication,
and collaboration in the manufacturing or design process?

Safety Protocols: What safety considerations are relevant in this scenario (e.g., handling
fragile wafers, managing electrical risks)?

Propose Solutions: What steps can the team take to resolve the issues while maintaining
product quality, safety standards, and employee morale?
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4. Group Presentations (20 minutes):

o Each group will present their scenario, findings, and proposed solutions to the class. The
presentation should address:

o Technical Explanation: Clear explanation of how semiconductor wafers are used in the
context of the given scenario.

o Integration Challenges: Discuss specific challenges related to wafer integration in telecom
devices.

o Employee Engagement & Safety: How did the group ensure that employee engagement was
maintained and safety protocols were adhered to during the process?

o Encourage questions and discussions from other groups. Facilitate feedback on their
communication and proposed solutions.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:
o What were the challenges in integrating semiconductor wafers into telecom devices?

o How did the teams address issues related to wafer performance, manufacturing defects, or
integration complexities?

o What role did employee engagement play in overcoming the challenges?
o How did safety protocols factor into the decision-making process?

o What are the key learnings about semiconductor wafers’ role in telecom, integration
challenges, and collaboration between teams?

Examples of Scenario Cards

Scenario 1: During the assembly of telecom routers, a batch of semiconductor wafers from a supplier is
found to have inconsistent conductivity, affecting the router’s performance. The wafers are crucial for
signal processing, and delays in the production process will impact the product launch.

e Discussion Prompts:
o What technical issues does inconsistent conductivity in wafers cause?

o How would you communicate this issue to your team and ensure that the production
process continues smoothly while maintaining quality standards?

o What safety precautions should be in place during the inspection and handling of the
defective wafers?

o How would you manage employee engagement when faced with potential delays and
pressure to resolve the issue?

Scenario 2: The manufacturing facility is facing a shortage of semiconductor wafers due to global
supply chain disruptions. Production of telecom equipment has slowed, and employees are becoming
concerned about job security and workload increases as they try to meet targets.

e Discussion Prompts:
o How do you explain the supply chain issue and its impact on production to the employees?

o What strategies can you employ to keep employee morale high and ensure engagement
while facing delays?
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o How do you maintain safety standards and productivity during this time of uncertainty?
o What long-term solutions should be considered to mitigate future supply chain disruptions?

Scenario 3: In the final testing phase of a telecom device, semiconductor wafers integrated into the
device malfunction due to a flaw in the design of the wafer substrate. The malfunction affects signal
strength, and production needs to be halted for redesign and re-manufacture.
e Discussion Prompts:
o How would you identify and analyze the design flaw in the wafer substrate?

o What steps will you take to ensure that the production team stays engaged while the
redesign process occurs?

o How can safety be ensured when dealing with malfunctioning semiconductor components?

o What corrective actions can be taken to ensure that the final product meets performance
and safety standards?

Activity Duration Resources used
Simulating a Whiteboard or flipchart, Markers, Sticky
Semiconductor Wafer notes (different colors), Scenario cards
Integration Scenario in (described below), Semiconductor wafer
Telecommunications properties overview (optional) etc

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Emphasize the importance of precision in each preparation step and its direct impact on device
performance.

e Encourage teams to discuss common challenges in wafer thinning and lapping and how to
overcome them.

e Guide the teams in relating preparation quality to product reliability, focusing on how even
minor issues can affect the end device’s function.
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Unit 1.3: Safety and Standards in Semiconductor
Manufacturing

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Identify key industry standards and their importance in wafer processing.
2. Explain the benefits of compliance with safety and quality protocols.

3. Emphasize the role of PPE in ensuring worker safety and product integrity.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the key industry standards involved in wafer processing and their importance
in maintaining consistent quality. We will explore the benefits of adhering to safety and quality protocols
and emphasize the crucial role of personal protective equipment (PPE) in safeguarding both workers
and the integrity of semiconductor products.

- Ask

Ask the participants the following questions:

e Why is it important to follow safety protocols and use PPE in the wafer processing industry?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Industry Standards in Wafer Processing

Industry standards in wafer processing are essential guidelines and specifications that ensure consistency,
quality, safety, and efficiency across the semiconductor manufacturing process. These standards are
established by various regulatory bodies, organizations, and associations to address the unique and
intricate nature of semiconductor wafer production, which plays a critical role in the electronics and
telecommunications industries. Compliance with these standards helps manufacturers achieve high-
quality products, maintain reliability, and meet the increasing demand for precision in modern devices.

o
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The most important industry standards for wafer processing include those set by organizations such
as the International Organization for Standardization (ISO), the Institute of Electrical and Electronics
Engineers (IEEE), and the Semiconductor Equipment and Materials International (SEMI). These standards
cover a wide range of aspects, from the cleanliness of manufacturing environments to the quality of
raw materials, processing methods, and inspection techniques.

For example, the ISO 9001 standard is crucial in wafer processing as it defines the requirements for
a quality management system (QMS), ensuring that manufacturers adhere to stringent protocols
and deliver high-quality wafers consistently. Similarly, SEMI standards outline specific requirements
for equipment, materials, and processes involved in semiconductor manufacturing, including wafer
preparation, handling, and inspection techniques.

These industry standards play an important role in ensuring that wafers are produced with the required
precision and uniformity to meet the high demands of modern telecommunications, computing, and
electronics systems. Failure to comply with these standards can lead to significant issues in terms of
product reliability, yield rates, and safety, which can impact the final product’s performance.

Benefits of Compliance with Safety and Quality Protocols

The semiconductor manufacturing process, especially wafer processing, involves highly specialized
equipment and processes that require careful management to ensure quality, efficiency, and safety.
Compliance with safety and quality protocols is not just a legal requirement but also a key factor in
achieving business success and maintaining the integrity of the end product.

1. Improved Product Quality:

Adheringtosafetyand quality protocols ensuresthatthe wafers meetthe necessary specifications,
such as clarity, depth, uniformity, and surface smoothness. By following established standards
and procedures, manufacturers can minimize defects and inconsistencies, leading to higher
yields and improved performance of the final products in devices like smartphones, computers,
and telecommunications equipment.

2. Risk Reduction:

Safety protocols are designed to reduce the risk of accidents, injuries, and equipment
malfunctions. In wafer processing, workers deal with sensitive machinery, chemicals, and
materials that require strict adherence to safety measures. By complying with safety standards,
manufacturers can minimize workplace accidents and reduce the likelihood of costly equipment
breakdowns. This also helps to create a safer environment for workers, which leads to increased
productivity and morale.

3. Legal and Regulatory Compliance:

Compliance with safety and quality protocols ensures that manufacturers meet local, national,
and international regulations. These standards may include environmental regulations, health
and safety laws, and product safety guidelines. Manufacturers who fail to comply with these
protocols may face fines, sanctions, or even the suspension of operations. Therefore, staying
compliant not only protects the workforce and the environment but also shields the business
from legal consequences.

4. Enhanced Efficiency and Cost Savings:

Following quality protocols allows manufacturers to streamline processes, reduce waste, and
optimize resources. By ensuring that equipment is calibrated properly, that raw materials
meet the required standards, and that workers are properly trained, companies can improve
operational efficiency. This leads to cost savings, as fewer resources are wasted, and fewer
defects are produced.




Assembly Process Sr. Technician —

Wafer Thinning & Lapping

5. Enhanced Reputation and Market Competitiveness:

Manufacturers who consistently produce high-quality wafers while adhering to industry
standards are more likely to gain a strong reputation in the market. In the highly competitive
semiconductor industry, this reputation can lead to better customer relationships, higher
demand, and access to larger markets. By ensuring compliance with protocols, businesses can
improve their credibility and trustworthiness, which is essential in maintaining and growing
market share.

The Role of PPE in Worker Safety and Product Integrity

Personal Protective Equipment (PPE) plays a critical role in ensuring both worker safety and product
integrity in wafer processing environments. Wafer processing involves the use of chemicals, high-energy
machines, and ultra-clean environments, making it essential for workers to be properly protected from
hazards. Additionally, the cleanliness of the environment is paramount to the quality of the wafers
being processed, as even the smallest contaminant can negatively affect the quality of the final product.

1. Protection for Workers:

Wafer processing facilities require workers to handle various hazardous materials, including
chemicals used in etching and cleaning processes, as well as exposure to high-energy machines.
PPE such as gloves, goggles, lab coats, and face shields protect workers from potential injuries
or health risks, such as burns, chemical exposure, or respiratory issues. Wearing appropriate
PPE reduces the likelihood of accidents and ensures that workers are safeguarded from the risks
inherent in wafer production.

2. Preventing Contamination of Wafers:

In addition to protecting workers, PPE is essential for maintaining the cleanliness of the wafer
production environment. Contaminants from clothing, skin, or even hair can negatively impact
the quality of the wafers being produced. In semiconductor manufacturing, even the smallest
particles can cause defects in the wafer surface, leading to product failures. Therefore, workers
must wear specialized cleanroom attire, including coveralls, gloves, face masks, and shoe covers,
to minimize the risk of contamination.

3. Ensuring Product Integrity:

The wafers themselves are highly sensitive to external contamination, which can significantly
affect their functionality in electronic devices. By ensuring that workers adhere to strict clean-
liness protocols and wear appropriate PPE, manufacturers can maintain the integrity of the
wafers throughout the production process. This is crucial to ensuring that the final product
performs as expected and meets quality specifications.

Industry standards, safety protocols, and the use of PPE in wafer processing are all essential components
of successful semiconductor manufacturing. Compliance with these standards ensures that wafer
production meets required specifications, reduces risks, enhances product quality, and maintains a safe
working environment. By adhering to these guidelines, manufacturers can improve efficiency, reduce
costs, and protect both their workers and the final product’s integrity, ultimately contributing to the
success of the telecommunications industry and other high-tech sectors.
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Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity | &

Group Activity: “Industry Standards and Safety Protocols in Wafer Processing”

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Overview of wafer preparation steps (optional)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives: to simulate the
preparation of semiconductor wafers, including thinning and lapping, analyze the impact of
preparation quality on device performance, and discuss the role of preparation in ensuring
product reliability.

o Briefly outline the steps involved in wafer preparation:

o Thinning: Reducing the thickness of a semiconductor wafer to the desired level to optimize
its performance.

o Lapping: Polishing the wafer surface to achieve uniformity and flatness, which is crucial for
device integration.

o Dicing: Cutting the wafer into individual chips.
o Cleaning and Inspection: Ensuring the wafer is free of defects and contaminants.

o Explain that the quality of wafer preparation plays a critical role in the device’s performance
and reliability by ensuring uniformity, strength, and precision in semiconductor devices.

2. Scenario Distribution (5 minutes):

o Distribute one scenario card to each group. The card describes a hypothetical situation
involving wafer preparation, such as issues with thinning, lapping, or other processes.

o Groups will discuss the scenario, the impact on product performance, and the importance
of preparation quality.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss the scenario and use the following prompts to guide their analysis:

o Impact on Wafer Preparation: What specific issue in the wafer preparation process is
presented in the scenario? How does it affect the overall preparation process?

o Impact on Device Performance: How does the preparation quality (or lack thereof) impact
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the final device’s performance (e.g., signal processing, power efficiency, lifespan)?

o Product Reliability: How does poor wafer preparation affect the long-term reliability of the
product?

o Proposed Solutions: How would you resolve the issue? What steps can be taken to improve
wafer preparation to ensure high-quality and reliable devices?

o Employee Engagement: How would you communicate and engage the team to address
these challenges while maintaining morale and productivity?

4. Group Presentations (20 minutes):

o Each group will present their scenario, findings, and proposed solutions to the class. The
presentation should address:

o Wafer Preparation Challenge: Clear explanation of the issue faced during wafer thinning,
lapping, or preparation.

o Impact on Device Performance and Reliability: How this issue affects the performance and
reliability of the semiconductor device.

o Solutions and Actions: Steps taken to resolve the issue and improve wafer preparation.

o Employee Engagement: How the team collaborated and maintained engagement in solving
the problem.

o Encourage questions and discussions from other groups. Facilitate feedback on the solutions
proposed by the groups.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:
o What were the most common challenges faced in wafer preparation?
o How did the quality of wafer preparation affect the performance and reliability of devices?
o How did each group approach the solution to improve wafer preparation?

o What strategies were used to ensure high-quality preparation while keeping the team
motivated and engaged?

o How do wafer preparation and attention to detail impact product reliability over the long
term?

Examples of Scenario Cards:
Scenario Card 1: Non-Compliance with ISO Wafer Processing Standard
Situation:

You are working in a semiconductor fabrication facility. During an audit, the quality control inspector
identifies that several batches of wafers do not meet the ISO quality standards for surface cleanliness.
As a result, the wafers fail the inspection, leading to production delays.

Task:
e |dentify the potential impact of this non-compliance on wafer performance.
e Discuss the corrective actions that should be taken to meet ISO standards.

e Explain the role of compliance in preventing production delays and ensuring product reliability.
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Discussion Points:
e Consequences of non-compliance with ISO standards.
¢ How to address the cleanliness issue and ensure future compliance.
e The role of standardized procedures in maintaining product quality.
Scenario Card 2: PPE Failure During Wafer Processing
Situation:

A worker in the wafer processing area forgets to wear their gloves and safety glasses while handling
wafers. As a result, fingerprints and debris are transferred onto the wafers, leading to visible defects
during final inspection. The supervisor notices this mistake and addresses the issue immediately.

Task:
e Discuss the importance of PPE in wafer processing.
e |dentify the risks associated with improper PPE usage.
e Suggest improvements to reinforce the PPE protocol in the facility.
Discussion Points:
e The critical role of gloves and safety glasses in preventing contamination.
e The potential cost of defects caused by inadequate PPE.
e Training and reinforcement methods for PPE compliance.
Scenario Card 3: Safety Protocol Violation During Wafer Preparation
Situation:

Atechnician is working on wafer thinning but skips the mandatory inspection steps outlined in the safety
protocol due to time pressure. Later, it is discovered that the wafer has cracks, rendering it unusable.
The technician’s failure to follow the standard procedure compromises both the wafer’s integrity and
safety.

Task:
e Discuss the potential consequences of skipping safety protocols in wafer preparation.
e Explain how safety protocols protect both the worker and the product.
e Propose ways to improve safety adherence in high-pressure situations.
Discussion Points:
e The importance of following every step of the wafer preparation process.

e Risks of rushing through safety protocols and inspection steps.

e Creating a culture of safety to prevent violations.

Activity Duration Resources used
“Industry Standards Whiteboard or flipchart,Markers,Sticky
and Safety Protocols in notes (different colors),Scenario cards
Wafer Processing” (described below),0Overview of wafer

preparation steps (optional) etc.
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e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

— Notes for Facilitation

e Emphasize the importance of precision in each preparation step and its direct impact on device
performance.

e Encourage teams to discuss common challenges in wafer thinning and lapping and how to
overcome them.

e Guide the teams in relating preparation quality to product reliability, focusing on how even
minor issues can affect the end device’s function.
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Unit 1.4: Hazards and Risk Mitigation in Cleanroom
Environments

Unit Objectives | @

At the end of this unit, the participants will be able to:

1. Identify hazards associated with cleanroom operations.
2. Discuss effective risk mitigation strategies.

3. Explain the importance of maintaining cleanroom standards to ensure safety.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

Note

In this unit, we will discuss the various hazards associated with cleanroom operations, including
contamination, electrical risks, and chemical exposure. We will also explore effective risk mitigation
strategies, such as proper handling techniques and adherence to cleanroom standards. Emphasis will
be placed on maintaining cleanroom environments to ensure safety and protect both workers and the
quality of products.

Ask

Ask the participants the following questions:

e What are some potential hazards you might encounter while working in a cleanroom, and why
is it important to follow strict protocols?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

Elaborate

Hazards Associated with Cleanroom Operations

Cleanroom operations are critical in industries such as semiconductor manufacturing, pharmaceuticals,
and aerospace, where contamination control is paramount. However, working in a controlled
environment like a cleanroom presents unique challenges and hazards that need to be managed
effectively.

1. Particulate Contamination: One of the most significant hazards in a cleanroom environment is
particulate contamination. Even minute particles of dust, human skin flakes, or fabric fibers can
negatively impact sensitive processes. These particles can interfere with equipment, compromise
product integrity, and lead to the failure of high-precision devices like semiconductors or medical
products.
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Chemical Exposure: Chemical hazards in cleanrooms may come from various sources, including
cleaning agents, solvents, and other chemical substances used during the manufacturing
process. Direct skin contact or inhalation of these substances can cause respiratory issues,
skin burns, or more severe health consequences. Inhalation of toxic fumes may also affect the
overall atmosphere in the cleanroom, potentially compromising air quality.

Biological Contamination: The presence of bacteria, viruses, or fungi in a cleanroom can be
detrimental to sensitive materials and processes, particularly in pharmaceutical or medical
device manufacturing. Biological contamination can lead to product contamination, posing
health risks if proper sterilization measures are not adhered to.

Electrical Hazards: Cleanroom equipment and machinery, such as wafer fabrication tools,
automated systems, and high-voltage power supplies, can present electrical hazards. Faulty
wiring, exposed conductors, or improper grounding can increase the risk of electric shock or
fires, especially when handling equipment in a humidity-controlled environment.

Slips, Trips, and Falls: Although cleanrooms are designed for hygiene and minimal contamination,
they can still present physical hazards, especially in areas where cleaning agents or water may
be spilled. Wet floors or obstructions can cause employees to slip or trip, leading to injuries.
Cleanroom environments often require workers to wear specialized footwear to minimize the
risk of slipping.

Ergonomic Risks: Extended periods of standing, repetitive movements, and awkward postures
can lead to musculoskeletal disorders. Employees working in cleanrooms may spend hours
performing delicate tasks that involve precision handling of small components. Prolonged
periods in uncomfortable positions can lead to back pain, carpal tunnel syndrome, or eye strain.

Effective Risk Mitigation Strategies

Given the numerous hazards associated with cleanroom operations, effective risk mitigation strategies
are essential to ensure both worker safety and product integrity.

1.

Strict Contamination Control: One of the most fundamental strategies to reduce particulate
contamination is the use of personal protective equipment (PPE) and stringent hygiene
practices. Workers must wear specialized suits, gloves, masks, and shoe covers to minimize the
introduction of particles into the cleanroom. Additionally, air filtration systems, such as High-
Efficiency Particulate Air (HEPA) filters, are crucial in removing particulates from the air. Regular
cleaning and monitoring of cleanroom surfaces and tools ensure that contamination is kept to
a minimum.

Proper Chemical Handling and Storage: Chemical hazards can be mitigated by using proper
storage methods, labeling, and handling procedures. Cleanrooms should have clearly marked
zones for hazardous chemicals, and employees must be trained on the proper handling of
chemicals, including the use of PPE like gloves, goggles, and respirators. Additionally, spill
containment kits should be readily available to address accidental chemical spills. Regular air
quality checks and ventilation are crucial to maintaining a safe working environment.

Routine Biological Monitoring and Sterilization: Biological contamination can be controlled
through regular sterilization and decontamination procedures. Cleanrooms must implement
routine monitoring of microbial levels in the environment, ensuring that the air, surfaces,
and equipment are free from harmful bacteria and fungi. This can include ultraviolet (UV)
sterilization, chemical fumigation, or the use of antimicrobial surface treatments to minimize
the growth of biological contaminants.

Electrical Safety Practices: Electrical hazards in cleanrooms can be mitigated by following
stringent electrical safety protocols. This includes regular inspections of wiring and electrical
equipment, grounding systems, and compliance with electrical safety standards. Employees
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should also be trained in the proper use of electrical equipment and emergency shutdown
procedures in case of malfunction or fire.

Flooring and Facility Maintenance: To address the risk of slips, trips, and falls, cleanroom floors
should be smooth, slip-resistant, and easy to clean. Any spills should be quickly addressed
to prevent accidents. Cleanrooms should also have clear pathways and adequate signage to
ensure workers can move freely and safely throughout the space. Regular facility inspections
and maintenance are necessary to identify any potential hazards before they result in accidents.

Ergonomic Controls: To reduce the risk of ergonomic injuries, cleanroom design should
incorporate workstations and tools that are adjustable to accommodate different body
types and working positions. Providing ergonomic training to employees on proper posture,
equipment handling, and techniques for reducing repetitive strain can significantly mitigate the
risk of musculoskeletal injuries. Additionally, incorporating rest periods and rotational tasks can
help workers avoid prolonged strain on specific body parts.

Importance of Maintaining Cleanroom Standards to Ensure Safety

Maintaining cleanroom standards is vital not only for product quality but also for ensuring the safety of
workers and preventing contamination. Cleanrooms are built to maintain a specific level of cleanliness
and environmental control, which can be compromised if standards are not consistently followed.

1.

Worker Health and Safety: Cleanroom standards are designed to protect workers from
exposure to harmful substances, ensuring that the work environment is free from hazardous
particles, chemicals, and biological agents. Adhering to these standards helps minimize the risk
of accidents and health issues for employees.

Product Integrity: Cleanroom standards are also essential for ensuring that products are
manufactured without contamination, which could affect their quality and reliability.
Maintaining controlled conditions helps to guarantee that semiconductor wafers, medical
devices, or pharmaceutical products meet the required specifications and perform as expected.

Compliance with Regulatory Requirements: Cleanrooms are often subject to regulatory
oversight, particularly in industries such as pharmaceuticals, medical devices, and electronics.
Adhering to cleanroom standards helps ensure compliance with safety, quality, and
environmental regulations, reducing the risk of fines, penalties, or product recalls.

Efficiency and Cost Reduction: Maintaining high cleanroom standards helps reduce downtime,
defects, and rework, contributing to overall operational efficiency. Proper risk management
practices and adherence to cleanliness protocols minimize the chances of costly errors or delays
in production, improving the bottom line for businesses.

In conclusion, understanding and managing the hazards associated with cleanroom operations is
crucial for both safety and product quality. By implementing effective risk mitigation strategies and
maintaining strict adherence to cleanroom standards, organizations can ensure a safe and productive
work environment while meeting the rigorous demands of industries that rely on contamination control.

Say

(@

Let us participate in an activity to explore the unit a little more.
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Group Activity: Wafer Preparation Simulation in Semiconductor Manufacturing

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)

e Overview of wafer preparation steps (optional)

Instructions:
1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives: to simulate the wafer
preparation process, including thinning, lapping, and cleaning, analyze the impact of
preparation quality on device performance, and discuss how preparation quality contributes
to the overall reliability of semiconductor devices.

o Briefly explain the wafer preparation process:

* Thinning: Reducing the wafer’s thickness to ensure it can be integrated into electronic
devices while maintaining structural integrity.

= Lapping: Polishing the wafer surface to achieve uniformity, smoothness, and flatness,
which is crucial for subsequent device integration.

* Cleaning: Ensuring the waferisfree of contaminants that could affect device performance.

* Inspection: Checking for defects that could impact the overall performance and
reliability of the devices.

o Emphasize that the quality of preparation is critical to the performance and reliability of the
final device.

2. Scenario Distribution (5 minutes):

o Distribute one scenario card to each group. The card will describe a hypothetical issue related
to wafer preparation, such as inconsistent thinning, surface defects, or contamination during
cleaning.

o Groups will discuss the impact of the scenario on wafer preparation, device performance,
and the overall product reliability.

3. Group Discussion and Planning (20 minutes):
o Each group will analyze the scenario using the following prompts:

* What stage of wafer preparation is impacted by the scenario?
(e.g., thinning, lapping, cleaning, or inspection).

= What is the impact on device performance?
(e.g., potential failure in the device, reduced efficiency, or lifespan).

= How does the scenario affect product reliability?
(e.g., early failure rates, reduced quality).

* Propose solutions or corrective actions to address the problem.
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= How can you ensure that the team remains motivated and engaged in addressing these
preparation challenges?

4. Group Presentations (20 minutes):

o Each group presents their scenario, analysis, and proposed solutions to the rest of the class.
Presentations should include:

* Aclear explanation of the wafer preparation issue.
* The impact on device performance and product reliability.
= Steps to resolve the issue and improve preparation quality.
* |deas for maintaining team engagement during corrective actions.

o Encourage questions and feedback from other groups to stimulate discussion.

5. Debriefing and Key Takeaways (10 minutes):

o Facilitate a class discussion to debrief the activity. Key points to discuss:
=  What were the most common wafer preparation issues identified by the groups?
= How does wafer preparation quality affect device performance and long-term reliability?
*  What steps can be taken to improve preparation processes?
= How did groups address employee engagement and teamwork during challenges?

*  What are the key lessons learned from the activity?

Examples of Scenario Cards:
Scenario Card 1: Contamination Risk
Situation:

During a routine cleanroom inspection, it is discovered that a worker removed their gloves to adjust
their equipment, contaminating the workspace. There is concern that the equipment may now be
compromised.

Task:
e |dentify the potential hazards this scenario creates for product quality and worker safety.

e Suggest risk mitigation strategies to prevent future contamination incidents.

Scenario Card 2: Equipment Malfunction
Situation:

The air filtration system in the cleanroom experiences a malfunction, causing a temporary increase in
particulate matter. This issue has not been detected immediately, and production is still underway.

Task:
e Identify the immediate risks of continuing production under these conditions.

e Discuss the corrective actions needed to address the malfunction and prevent further
contamination.

Scenario Card 3: Personal Protective Equipment (PPE) Non-compliance
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Situation:

A new employee is observed entering the cleanroom without wearing the required full-body protective
suit, instead opting for minimal PPE that does not meet the cleanroom’s standards.

Task:

e Discuss the potential risks this behavior poses to both the employee and the integrity of the
product.

e Suggest ways to enforce PPE compliance and reinforce safety protocols for new employees.

Activity Duration Resources used
Wafer Preparation Whiteboard or flipchart,Markers,Sticky
Simulation in notes (different colors),Scenario cards
Semiconductor (described below),0Overview of wafer
Manufacturing preparation steps (optional)

— Do |V

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

— Notes for Facilitation

e Encourage participants to think broadly about risks, including environmental and human factors.

e Use real-world examples to prompt discussion.
e Highlight best practices and existing industry standards.

e Emphasize proactive measures (e.g., training, preventive maintenance, and monitoring systems).
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Unit 1.5: Role and Responsibilities of an Assembly Process
Technician

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Define the specific responsibilities in wafer thinning and lapping.
2. Highlight the technician’s role in equipment maintenance and process optimization.

3. Discuss their contribution to achieving manufacturing goals.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the key responsibilities involved in wafer thinning and lapping processes,
focusing on the technician’s role in maintaining equipment and optimizing the process. We will explore
how these activities contribute to product quality, manufacturing efficiency, and the achievement of
overall production goals in semiconductor fabrication.

- Ask

Ask the participants the following questions:

e What do you think is the role of a technician in ensuring the quality and efficiency of wafer
thinning and lapping processes?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Responsibilities in Wafer Thinning and Lapping

Wafer thinning and lapping are critical steps in semiconductor wafer processing that require precision
and technical expertise. These processes are vital for ensuring that the wafer meets the necessary
specifications for integration into electronic devices, especially in fields like telecommunications,
consumer electronics, and automotive systems.

Wafer Thinning: The primary purpose of wafer thinning is to reduce the thickness of the semiconductor
wafer to the required dimensions, typically for device packaging or to facilitate further microelectronic
processes. This is achieved through mechanical grinding, polishing, and etching techniques. The
thinning process is crucial because it improves the device’s performance and allows for better thermal
management in the final product.

R
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Responsibility of Technicians:

Technicians in wafer thinning are responsible for setting up and operating the equipment used
in these processes, including grinding machines, polishing machines, and chemical etching
stations. They must ensure the wafer is uniformly thinned to avoid issues such as cracking,
warping, or uneven performance during later stages. They also monitor the quality of the
thinning process and make adjustments as necessary, ensuring the wafer meets strict industry
standards for thickness and surface quality.

Key Tasks:

o Inspecting wafers before and after thinning.

o Selecting appropriate thinning methods based on wafer type and end use.
o Maintaining and calibrating the equipment to ensure consistent results.

o Ensuring that safety protocols are followed, as thinning can produce hazardous dust or
particulate matter.

Wafer Lapping: Lapping is the process of using an abrasive slurry to smooth the surface of the wafer,
typically after thinning, to achieve a flat, even surface that is free from defects. This ensures that the
wafer is of optimal quality for further processing, such as photolithography or etching.

Responsibility of Technicians:

Technicians responsible for lapping are required to manage the lapping process meticulously,
adjusting parameters like pressure, speed, and slurry concentration to achieve the desired
surface finish. The technician’s role involves identifying and rectifying any imperfections in
the wafer during the lapping process, such as scratches or uneven surfaces. They also perform
regular equipment maintenance to prevent issues that could affect the wafer’s quality.

Key Tasks:

o Operating lapping machines.

o Ensuring the surface is smooth and free from defects.

o Cleaning the wafer between lapping stages to remove any residual slurry.

o Regularly inspecting the surface quality using tools such as profilometers or microscopes.

Technician’s Role in Equipment Maintenance and Process Optimization

Technicians play a central role in maintaining the equipment used in wafer thinning and lapping
processes. Proper equipment maintenance ensures that the machines continue to perform efficiently,
which is vital for maintaining high-quality standards in semiconductor manufacturing.

Equipment Maintenance: Maintaining equipment involves routine inspections, calibration, and repairs.
Technicians must be familiar with the operation manuals and maintenance procedures of each machine
to perform maintenance tasks effectively. For wafer thinning, this could include cleaning grinding
wheels, inspecting motor functions, and checking fluid systems. For lapping, it involves ensuring that
the abrasive slurry is appropriately mixed and the machine heads are working correctly.

Key Tasks in Maintenance:

o Cleaning and lubricating machines to ensure smooth operation.
o Replacing worn parts to prevent machine failure.

o Calibrating equipment to ensure accuracy and consistency.

o Diagnosing machine malfunctions and performing corrective repairs.
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Process Optimization: Process optimization refers to making adjustments to improve the wafer
thinning and lapping processes, ensuring they are performed with the highest efficiency and precision.
Technicians contribute by analyzing production data, monitoring performance, and suggesting process
improvements. They may adjust parameters, such as grinding speed, pressure, or slurry concentration,
to optimize wafer thinning and lapping quality.

e Key Tasks in Process Optimization:
o Collecting and analyzing data on machine performance and wafer quality.
o Identifying inefficiencies or defects in the process.
o Suggesting improvements to optimize the use of materials, energy, and labor.
o Implementing changes based on feedback from quality control or production teams.

o Testing and validating new processes to increase throughput without sacrificing quality.

Contribution to Manufacturing Goals

Technicians play an essential role in achieving the broader manufacturing goals, which include improving
production efficiency, ensuring product quality, reducing downtime, and meeting customer demand.

Achieving Production Efficiency: By optimizing wafer thinning and lapping processes, technicians
ensure that production runs smoothly, with minimal downtime. Their role in maintaining equipment
reduces the risk of breakdowns, which can halt production and cause delays. Furthermore, through
process optimization, they help improve cycle times, allowing for greater output without compromising
quality.

Ensuring Product Quality: Technicians’ attention to detail in wafer thinning and lapping directly impacts
the quality of the final product. Their role in maintaining high standards ensures that wafers meet
the required specifications for subsequent processes. This is crucial for maintaining the integrity and
functionality of semiconductor devices. Technicians must also work closely with quality control teams
to identify potential issues early and address them before they affect product quality.

Reducing Costs: By maintaining equipment, technicians prevent costly repairs or replacements, reducing
the overall cost of manufacturing. Their role in identifying inefficiencies or process bottlenecks also helps
lower production costs by improving throughput and reducing waste. Additionally, optimizing processes
like slurry use in lapping or energy consumption in thinning can significantly reduce operational costs.

Meeting Customer Demand: In the competitive semiconductor industry, meeting customer demand
for high-quality wafers on time is a crucial manufacturing goal. Technicians play a significant role in
ensuring that the thinning and lapping processes are efficient and high-quality, enabling the factory to
produce large quantities of wafers that meet customer expectations. Their contribution helps maintain
a consistent supply of wafers, leading to timely delivery of products to customers.

Technicians involved in wafer thinning and lapping play critical roles in maintaining equipment,
ensuring the quality of the final product, and optimizing production processes. Their responsibilities
encompass the full scope of wafer processing, from maintaining machines to troubleshooting issues and
implementing process improvements. Their contributions ensure that semiconductor devices meet the
required standards, helping achieve manufacturing goals such as cost efficiency, high quality, and timely
delivery to customers. Their work in optimizing wafer preparation processes, maintaining equipment,
and adhering to strict protocols ultimately drives the success of semiconductor manufacturing
operations.
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Let us participate in an activity to explore the unit a little more.

1.

— Activity

Activity: Wafer Thinning and Lapping Process Optimization

5%

Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)

Scenario cards (described below)

Overview of key industry standards (optional)

Instructions:

Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to simulate the impact of key
industry standards, safety, and quality protocols in wafer processing, and understand the impor-
tance of Personal Protective Equipment (PPE) in ensuring worker safety and product integrity.

o Briefly explain industry standards in wafer processing:

ISO standards for quality management, such as ISO 9001, which ensures that
manufacturing processes meet certain standards for consistency.

SEMATECH standards, which provide guidelines for semiconductor manufacturing
processes.

IPC standards for the electronics industry, which define quality parameters for wafer
materials, dimensions, and other critical attributes.

o Emphasize the importance of safety protocols and PPE in wafer processing:

PPE includes gloves, safety glasses, face shields, lab coats, and chemical-resistant
garments that protect workers from exposure to hazardous chemicals, sharp objects,
and high temperatures.

Quality protocols ensure that wafers meet precise specifications for device performance,
and safety protocols protect workers and maintain product integrity.

Scenario Distribution (5 minutes):

o Distribute one scenario card to each group. The card will describe a hypothetical issue
related to wafer processing, such as failure to comply with industry standards, safety
protocol violations, or inadequate PPE use.

o Groups will discuss the impacts of the scenario on wafer processing quality, worker safety,
and compliance with industry standards.

Group Discussion and Planning (20 minutes):

o Each group will analyze the scenario using the following prompts:

What industry standards and safety protocols are relevant to the scenario? (e.g., ISO
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Scenario:

Task:

standards, SEMATECH protocols, PPE requirements).

Whatimpact does the violation of standards or safety protocols have on wafer processing
and product quality?

How can the issue be resolved while ensuring compliance with industry standards and
safety protocols?

What are the potential risks of non-compliance?

How do you engage employees in maintaining high safety standards and quality
protocols?

4. Group Presentations (20 minutes):

o Each group presents their scenario, analysis, and proposed solutions to the rest of the class.
Presentations should include:

A clear explanation of the wafer processing issue and the relevant industry standards
and safety protocols.

The impact on wafer quality, device performance, and worker safety.

Proposed actions to resolve the issue while ensuring compliance with standards and
safety protocols.

Suggestions on how to improve employee engagement in maintaining safety and quality.

o Encourage questions and feedback from other groups to stimulate discussion.
5. Debriefing and Key Takeaways (10 minutes):

o Facilitate a class discussion to debrief the activity. Key points to discuss:

How do industry standards and safety protocols contribute to maintaining high wafer
quality and device performance?

What were the common challenges faced by groups in ensuring compliance with
standards?

How do PPE and safety protocols help prevent accidents and improve overall product
reliability?

What strategies can be implemented to engage employees in maintaining high safety
and quality standards?

Examples for Scenario Cards:

1. Scenario Card 1: Equipment Maintenance and Optimization

During the wafer thinning process, the lapping machine has been showing inconsistent performance.
Sometimes, the wafer surface is not as smooth as expected, and it affects the final product quality. As
a technician responsible for equipment maintenance, your role is to ensure that the lapping machine
operates efficiently.

e Inspect the lapping machine for any signs of wear or damage.

e Determine what maintenance procedures are required to restore the machine to optimal
performance.

e Develop a plan for regular maintenance checks to avoid similar issues in the future.

2. Scenario Card 2: Process Optimization
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Scenario:

The wafer thinning process is running slower than expected, and the manufacturing team is behind
schedule. As a process optimizer, your goal is to identify potential inefficiencies in the thinning and
lapping steps and suggest improvements.

Task:
e Review the current workflow and identify any bottlenecks or inefficiencies.

e Propose process adjustments or new technologies toincrease throughput without compromising
wafer quality.

e Present your findings and process improvement recommendations to the team.

3. Scenario Card 3: Contribution to Manufacturing Goals

Scenario:

The company is facing challenges in meeting production targets due to delays in wafer preparation. As
a technician, your contribution to meeting the manufacturing goals is crucial. You need to ensure that
the thinning and lapping processes are both efficient and of high quality.

Task:
e Prioritize tasks to ensure timely processing of wafers.

e Implement quality control measures to ensure the thinness and smoothness of wafers meet
specifications.

e Communicate with the team to report on progress and any issues encountered during the
process.

Activity Duration Resources used
Wafer Thinning and Whiteboard or flipchart,Markers,Sticky
Lapping Process notes (different colors),Scenario cards
Optimization (described below),0Overview of key industry

standards (optional) etc.

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Emphasize the importance of understanding individual responsibilities in the wafer thinning
and lapping process to achieve overall efficiency and quality.

e Ensure that discussions include the impact of proper equipment maintenance on process
optimization and product quality.

e Guide participants to focus on realistic and practical solutions that can be implemented in a
real-world setting to improve manufacturing outcomes.
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Unit 1.6: Career Pathways in Semiconductor Manufacturing

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Explore advancement opportunities for technicians.
2. Identify key skills and certifications for career progression.

3. Discuss long-term growth potential in the semiconductor industry.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

semiconductor industry. We will explore key skills and certifications necessary for career progression,
along with long-term growth potential. By understanding these pathways, you will gain insight into how
to enhance your career and seize opportunities within this rapidly growing field.

- Ask

Ask the participants the following questions:

e What skills or certifications do you think are important for advancing your career as a technician
in the semiconductor industry?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Advancement Opportunities for Technicians in the Semiconductor Industry

The semiconductor industry offers numerous career advancement opportunities for technicians who are
willing to invest in their professional development. With the growing demand for advanced technologies
such as 5G, artificial intelligence (Al), and autonomous systems, semiconductor companies are
constantly looking for skilled professionals to drive innovation and maintain high production standards.
Technicians who demonstrate strong technical abilities, problem-solving skills, and a commitment to
continuous improvement can often progress to higher roles such as senior technician, process engineer,
or even managerial positions.

o




Assembly Process Sr. Technician —

Wafer Thinning & Lapping

As the industry evolves, technicians can advance through various stages. Some may choose to specialize
in specific areas, such as wafer fabrication, semiconductor testing, or equipment maintenance, while
others may opt for broader roles in operations management or quality control. It’s also common for
technicians to transition into positions like R&D (Research and Development) or into areas focused on
process optimization or automation.

Furthermore, the increased complexity of semiconductor manufacturing processes opens up
opportunitiesfortechnicianstoexplorerolesinareaslike equipment engineering, productionsupervision,
and project management. As the demand for cutting-edge devices and technologies continues to rise,
the need for highly skilled technicians at various levels of expertise will remain essential, making career
progression an achievable goal for those who dedicate themselves to learning and mastering new skills.

Key Skills and Certifications for Career Progression

In order to achieve career growth in the semiconductor industry, technicians must develop a strong
foundation of both technical and soft skills. These skills are essential not only to perform their current
job tasks effectively but also to transition into more senior roles or specialized areas.

1. Technical Skills:

o Wafer Fabrication and Process Knowledge: Technicians who have hands-on experience in
semiconductor fabrication, particularly with wafer thinning, lapping, and etching processes,
are highly valued. A deep understanding of process flow and troubleshooting is critical for
addressing issues in production.

o Equipment Maintenance and Troubleshooting: Knowledge of equipment used in the
semiconductor industry, such as lithography machines, etchers, and testers, is essential.
Technicians must be proficient at maintaining, repairing, and optimizing these machines to
ensure high uptime and product quality.

o Automation and Robotics: As automation plays an increasingly important role in
semiconductor manufacturing, technicians who are trained in automated systems, robotics,
and data-driven process control are well-positioned to advance in their careers.

o Data Analysis and Quality Control: Technicians who can analyze data from wafer inspections
and use statistical process control (SPC) methods to identify and mitigate defects have a
competitive edge. The ability to document findings accurately and generate actionable
reports also adds value.

2. Certifications:

o Certified Semiconductor Process Technician (CSPT): This certification is highly regarded in
the industry and demonstrates a technician’s expertise in semiconductor processing, wafer
handling, and understanding key manufacturing techniques.

o Six Sigma Certification (Green Belt/Black Belt): As process optimization and defect reduction
are crucial to semiconductor production, Six Sigma certifications help technicians improve
quality, reduce waste, and increase efficiency in manufacturing.

o Certified Quality Technician (CQT): For those looking to specialize in quality control, this
certification covers topics such as inspection, testing, and data analysis, all of which are
valuable in the semiconductor industry.

o Electronics and Mechatronics Certifications: Technicians with a background in electronics,
mechatronics, or industrial automation can pursue certifications that focus on electronic
systems and equipment, which are essential for working with high-tech semiconductor
manufacturing tools.
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3.

1.

Soft Skills:

o Problem-Solving and Critical Thinking: Technicians need to be quick thinkers who can
diagnose and solve problems efficiently, especially when machines malfunction or
production processes deviate from expected standards.

o Team Collaboration and Communication: Effective communication with other technicians,
engineers, and supervisors is vital for smooth operations. Strong teamwork ensures that
challenges are addressed quickly, and safety protocols are followed.

o Adaptability and Lifelong Learning: The semiconductor industry is dynamic, and the ability
to adapt to new technologies and production methods is important. Technicians must be
committed to continuous learning to stay ahead of emerging trends and new tools.

Long-Term Growth Potential in the Semiconductor Industry

The long-term growth potential for techniciansin the semiconductor industry is substantial. With ongoing
technological advancements in areas such as Al, machine learning, 5G, and quantum computing, the
demand for semiconductor products is poised to continue growing. This growth will translate into an
increasing need for skilled technicians who are capable of maintaining high production standards and
improving manufacturing processes.

Industry Expansion and Job Security: As the world becomes more reliant on digital technologies,
the semiconductor industry will remain a key player in the global economy. The demand for
chips in various consumer devices, automotive systems, and industrial equipment continues
to rise, offering technicians long-term job security. Furthermore, as semiconductor technology
becomes more advanced, new manufacturing processes and equipment will create new roles
and demand for skilled workers.

Opportunities for Specialization: Technicians who specialize in specific areas such as
photolithography, wafer bonding, or cleanroom operations can expect to see even greater
career opportunities as these niche areas become increasingly vital to production. Specializing
in high-demand fields will enable technicians to command higher salaries and take on more
responsibilities in leading-edge projects.

Leadership and Managerial Roles: Technicians who gain experience and develop leadership
skills may move into supervisory or managerial positions. Over time, experienced technicians
can transition to roles such as process supervisors, equipment managers, or even operations
managers. These roles involve overseeing production lines, managing teams, and ensuring that
manufacturing processes meet quality standards and deadlines.

Research and Development (R&D) Opportunities: For technicians interested in innovation,
the R&D sector offers a chance to work on new materials, designs, and manufacturing
processes. Technicians with a strong background in semiconductor processes and a passion
for experimentation can find roles that focus on advancing technology, improving device
performance, and optimizing production methods.

Global Opportunities: As semiconductor production continues to be a global business,
technicians with the right skills have the opportunity to work with multinational companies
or travel abroad for assignments. Many companies invest in expanding their manufacturing
capabilities in regions like Asia, Europe, and North America, providing technicians with
opportunities for global mobility.

The semiconductor industry offers a wealth of opportunities for technicians to grow their careers,
whether through specialized skills, certifications, or progression into leadership roles. By continuously
enhancing technical expertise, gaining industry-specific certifications, and developing soft skills,
technicians can ensure their success in an evolving field. As the demand for semiconductors grows, the
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potential for long-term career advancement in this sector remains robust, offering rewarding roles in
R&D, production optimization, and management. The future for technicians in this industry is bright,
and with the right preparation, they can play an essential role in shaping the technological landscape
of tomorrow.

- Say (e

Let us participate in an activity to explore the unit a little more.

— Activity |

Group Activity: “Career Pathways in the Semiconductor Industry”

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)
e Overview of cleanroom hazards and risk mitigation strategies (optional)
Instructions:
1. Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to simulate hazard identification and
risk mitigation strategies in cleanroom operations, as well as understand the importance of maintaining
cleanroom standards to ensure safety.

o Briefly review hazards in cleanroom operations:

* Chemical hazards (e.g., solvents, acids, or other chemicals used in cleaning or
maintenance).

* Biological hazards (e.g., microbial contamination).
*  Physical hazards (e.g., particle contamination, improper handling of materials).
= Human-related risks (e.g., improper gowning, improper cleaning procedures).
o Emphasize the importance of cleanroom standards:
= |SO 14644 standards for cleanroom classification.
= Personal protective equipment (PPE) and gowning procedures.
= Airflow control and temperature regulation.
= Regular monitoring of cleanliness and particle levels.
2. Scenario Distribution (5 minutes):

o Distribute one scenario card to each group. The card will describe a hypothetical situation in
a cleanroom that presents potential hazards and safety risks.
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o Groups will discuss the scenario, identify the hazards involved, and propose effective risk
mitigation strategies.

3. Group Discussion and Planning (20 minutes):
o Each group will analyze the scenario using the following prompts:

* What are the key hazards in this cleanroom scenario? (Consider chemical, biological,
physical, and human-related risks).

*=  What impact could these hazards have on cleanroom operations and product integrity?
*  What risk mitigation strategies can be implemented to address the identified hazards?

* What are the specific cleanroom standards and protocols that must be followed to
ensure safety?

= How can employee engagement be maintained while ensuring compliance with safety
standards?

4. Group Presentations (20 minutes):

o Each group presents their scenario, hazard analysis, and proposed solutions to the class.
Presentations should include:

* |dentification of key hazards.
= Discussion of the impact on operations and product integrity.

= Proposed actions to mitigate risks, including adherence to cleanroom standards and
protocols.

= Suggestions for keeping employees engaged in maintaining safety standards.
o Encourage feedback and questions from other groups to stimulate further discussion.
5. Debriefing and Key Takeaways (10 minutes):
o o Facilitate a class discussion to debrief the activity. Key points to discuss:
= How did the groups identify and address different types of hazards in the cleanroom?
=  What risk mitigation strategies were most commonly proposed?

* How do cleanroom standards help in ensuring the safety of both workers and the
product?

=  What can be done to continuously improve employee engagement in maintaining safety
protocols?

Examples of Scenario Cards:

Scenario Card 1: “Early Career Technician Seeking Advancement”

Scenario:

You are a technician who has been working in the semiconductor industry for two years, focusing on
wafer thinning and lapping. You’ve mastered the basic operations and feel confident with the equipment.
However, you are now interested in moving up to a supervisory or managerial role.

Task:

Identify the steps you should take to position yourself for a promotion. What additional skills,
certifications, or experiences would help you achieve this goal?
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Scenario Card 2: “Veteran Technician Considering a Career Change”
Scenario:
After 15 years working as a senior technician in the semiconductor industry, you’ve decided it’s time

for a change. You've developed expertise in equipment maintenance, but you are now interested in
transitioning to a different role, such as process engineering or quality control.

Task:

What additional training or certifications would help you make this transition? What should you consider
when exploring a new role, and how can you leverage your current skills in the new position?

Scenario Card 3: “Manager Seeking to Develop Technicians”
Scenario:
As a manager, you are tasked with developing your team of technicians and helping them advance in

their careers. You need to identify key skills and certifications that can aid in their professional growth
and ensure your team remains competitive in the semiconductor industry.

Task:
What steps would you take to support your technicians in their career development? How can you

motivate them to pursue additional education or certifications, and what resources can you provide to
help them succeed?

Activity Duration Resources used
“Career Pathways in Whiteboard or flipchart,Markers,Sticky
the Semiconductor notes (different colors),Scenario cards
Industry” (described below),0Overview of cleanroom

hazards and risk mitigation strategies
(optional) etc.

- Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Encourage identifying skills and certifications for career growth.

e Highlight the importance of continuous learning and adaptability.
e Emphasize mentorship, training programs, and certifications for career advancement.

e Discuss the potential for role shifts (e.g., from technician to management) and how to plan for
such changes.
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- Exercise |2

Multiple Choice Questions (MCQs )

1. What is the primary role of semiconductor wafers in the telecom industry?
a) To serve as a cooling system for telecom devices
b) To act as the foundation for semiconductor chips used in communication systems
c) To enhance power supply efficiency in telecom systems
d) To function as a memory storage device in telecom devices

Answer: b) To act as the foundation for semiconductor chips used in communication systems

2. Why is adhering to industry standards and regulations important in semiconductor manufacturing?
a) To maximize production time and efficiency
b) To ensure safety, quality, and consistency of the products
¢) To reduce the cost of raw materials
d) To enhance worker morale and job satisfaction

Answer: b) To ensure safety, quality, and consistency of the products

3. What is the primary hazard associated with working in a cleanroom environment?
a) Exposure to harmful chemicals
b) Contamination of products due to improper gowning
c) High noise levels
d) Physical injury from machinery

Answer: b) Contamination of products due to improper gowning

4. What is the purpose of personal protective equipment (PPE) during wafer thinning and lapping?
a) To improve wafer thickness
b) To protect workers from chemical exposure and physical hazards
c) To speed up the production process
d) Toincrease the wafer’s operational lifespan

Answer: b) To protect workers from chemical exposure and physical hazards
Fill in the Blanks

1. The role of an Assembly Process Technician — Wafer Thinning & Lapping is crucial in ensuring the
of the wafer during semiconductor production.

Answer: quality

2. Personal protective equipment (PPE) in a cleanroom helps to maintain a environment,
reducing the risk of contamination.

Answer: sterile
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3. Industry standards and regulations in semiconductor manufacturing are important to ensure
and minimize the risk of defects or failures.

Answer: consistency

4. The wafer thinning and lapping processes are critical to prepare wafers for , ensuring that
they meet the required specifications for functionality.

Answer: integration

Match the Following

Role Description

1. Industry Standards & a) Protecting products from contamination
Regulations

2. Cleanroom Hazards b) Ensuring quality and consistency

3. PPE Use c) Risk of contamination from particles

4. Technician Responsibilities d) Managing wafer thinning and lapping operations

Answer:1-b2-c3-a4-d

Cuisine Type Origin

1. Wafer Preparation Process a) Ensures proper thickness and flatness for wafer
integration.
2. Cleanroom Standards b) To ensure workers’ safety and reduce
contamination risks.
3. PPE in Semiconductor c) Adhering to protocols for contamination control,
Manufacturing including gowning and cleanliness.
4. Technician’s Role in Wafer d) Involves removing material from wafers to achieve
Lapping desired thickness.

Answer:1—-a)2-c3-b4-d
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- Key Learning Outcomes | ¥

1.
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10.

11.
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13.

14.

15.
16.

17.

18.

19.

20.

At the end of this module, the participant will be able to:

Explain the influence of wafer thickness on the electrical and functional characteristics of
semiconductor devices.

Differentiate between various surface finish requirements for different types of Telecom devices.
Describe the operating principles of commonly used wafer thinning and lapping techniques.
Evaluate the influence of polishing pad type and polishing time on the surface finish of wafers.

Identify the functions and capabilities of different equipment used in wafer thinning and lapping
processes.

Discuss safe handling procedures for wafers and hazardous materials typically encountered in
these processes.

Classify common defects that can arise during thinning and lapping and explain their potential
causes.

Explain the importance of proper mounting procedures for securing wafers onto processing
platforms.

Summarize the key steps involved in setting up and configuring process parameters according
to established SOPs.

Describe the functions and operating principles of measurement instruments used for
monitoring critical process parameters.

Recognize potential safety hazards associated with operating wafer thinning and lapping
equipment (Understanding, KU12).

Identify the appropriate Personal Protective Equipment (PPE) required for safe operation in the
cleanroom environment.

Outline the principles of troubleshooting minor equipment malfunctions during the thinning
and lapping process.

Emphasize the importance of accurate and complete documentation of process parameters,
results, and observations for maintaining quality control.

Explain record-keeping procedures for process data and quality control findings.

Demonstrate interpreting device specifications to determine target wafer thickness and surface
finish requirements for simulated Telecom applications.

Perform selection of the appropriate thinning and lapping technique based on the provided
wafer material properties and specific device needs.

Demonstrate carrying out equipment preparation tasks under supervision, including loading
abrasive materials, preparing slurry solution, and calibrating instruments according to SOPs.

Demonstrate mounting wafers onto the processing platform, adhering to proper handling
procedures.

Configure and set up process parameters on a simulated or actual wafer thinning and lapping
equipment following SOPs.
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Unit 2.1: Wafer Characteristics and Device Requirements

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Explain the influence of wafer thickness on the electrical and functional characteristics of
semiconductor devices.

2. Differentiate between surface finish requirements for various telecom devices.

3. Demonstrate interpreting device specifications to determine target wafer thickness and surface
finish requirements for telecom applications.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the critical role of wafer thickness and surface finish in semiconductor devices,
particularly within telecom applications. We will explore how wafer thickness influences the electrical
and functional characteristics of devices and learn to differentiate between surface finish requirements
for various telecom devices. Additionally, we’ll demonstrate how to interpret device specifications to
determine the appropriate wafer thickness and surface finish.

- Ask

Ask the participants the following questions:

e Why is it important to control the thickness and surface finish of wafers in semiconductor
devices, especially for telecom applications?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Wafer Thickness and Its Influence on Semiconductor Devices

In semiconductor manufacturing, wafer thickness plays a pivotal role in determining the performance
and functionality of devices like integrated circuits (ICs), transistors, and sensors. Wafer thickness affects
both the physical and electrical characteristics of the semiconductor material, influencing parameters
such as device reliability, heat dissipation, and mechanical strength.

1. Electrical Characteristics: Wafer thickness directly impacts the electrical properties of
semiconductor devices. A thinner wafer allows for better current flow due to reduced resistivity,
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which is vital for high-performance devices. On the other hand, thicker wafers provide better
mechanical stability but may increase resistive losses and power dissipation, affecting device
performance. For high-speed applications, thinner wafers are preferred because they can
reduce signal propagation delay, which is critical for telecommunications, computing, and other
fast-processing devices.

2. Heat Dissipation: Thinner wafers are more efficient in heat dissipation compared to thicker
wafers. In high-power devices, managing thermal performance is critical to avoid overheating
and potential failure. As wafer thickness increases, it becomes more challenging to effectively
remove heat from the device, leading to thermal stress. This can result in device malfunction,
reduced lifespan, and performance degradation. Proper wafer thinning ensures the device
operates within optimal thermal limits, particularly in devices like microprocessors used in
telecommunications.

3. Mechanical Strength: A balance must be struck between wafer thickness and mechanical
strength. Thin wafers are fragile and can break or crack easily under stress, which is why
handling and processing require precision. Thicker wafers, while stronger, can cause issues in
terms of processing difficulty and device yield. As such, the wafer thickness must align with the
intended device’s mechanical demands, ensuring the structural integrity of the device without
compromising other performance aspects.

4. Device Functionality and Reliability: The thickness of a wafer can also affect the overall
reliability and yield of semiconductor devices. Wafer thinning is a delicate process that must be
controlled to prevent defects like warping or chipping. The finished thickness directly impacts
factors such as the ability to integrate into packaging, the robustness of the die, and the device’s
functionality over time. Thinner wafers tend to be more susceptible to damage but offer better
electrical performance, making them ideal for applications where size and efficiency are critical,
such as RF components in telecom.

Surface Finish Requirements for Telecom Devices

Surface finish is another critical parameter that influences the performance of semiconductor devices,
particularly those used in telecommunications. The surface finish refers to the texture or roughness of
the wafer’s surface after processing, which can significantly affect the device’s electrical characteristics,
as well as its ability to bond and integrate into larger systems.

1. Surface Roughness and Bonding: Surface roughness is crucial for bonding and integration into
larger telecom systems. For high-performance telecom devices like microwave components,
low surface roughness is required to ensure efficient heat dissipation and bonding integrity. A
smoother surface helps create better interfaces between the semiconductor and its packaging,
ensuring a higher-quality bond that reduces potential failures. Wafer surfaces with significant
roughness can lead to poor adhesion, increased stress at the interface, and ultimately lower
device performance.

2. Device-Specific Finish: The finish required depends on the device type. For example, in power
devices like transistors, a highly polished surface finish is essential for effective heat transfer,
whereas for RF (Radio Frequency) components, a textured finish may be required to enhance
signal quality and reduce signal losses. Surface finishing techniques like chemical mechanical
polishing (CMP) or etching are often employed to achieve the desired surface characteristics
based on the specific needs of the telecom device.

3. Functional Impact: In telecom devices, surface finish influences several functional aspects, such
as signal transmission, power efficiency, and overall device lifespan. For example, a smoother
finish in the wafer can improve the device’s high-frequency characteristics and allow for
better signal propagation in RF devices, reducing attenuation and interference. Conversely, a
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rougher finish might be beneficial in certain applications where surface texture enhances signal
scattering, providing better antenna properties in telecom systems.

Interpreting Device Specifications for Wafer Thickness and Surface Finish Requirements

Interpreting device specifications for wafer thickness and surface finish requirements involves
understanding the technical needs of each telecom application and how wafer properties directly
influence the device’s functionality. Device specifications provide critical details that help guide wafer
preparation processes, including the selection of appropriate materials, surface treatments, and the
use of specific thinning techniques.

1. Target Wafer Thickness for Telecom Applications: For devices used in telecom applications, the
target wafer thickness must be carefully determined based on performance needs. For example,
high-frequency RF devices may require thinner wafers to minimize signal delay and maximize
performance. The target wafer thickness can also depend on the type of packaging technology
used and the overall design of the device. When interpreting the specifications, it’s essential to
consider factors such as device performance, mechanical robustness, thermal management,
and the integration requirements of the final product.

2. Surface Finish for High-Performance Devices: Surface finish specifications also vary by
application. For instance, optical communication devices, which are integral to fiber optic
systems, require a much smoother surface to ensure low-loss transmission through optical fibers.
Conversely, some devices, such as sensors or detectors, may benefit from a slightly rougher
finish to optimize performance under certain conditions (e.g., sensitivity to environmental
factors). Understanding the surface finish required for specific telecom applications is essential
for selecting the right processing techniques, such as polishing or etching.

3. Process Optimization Based on Specifications: By closely adhering to the wafer thickness and
surface finish specifications, manufacturers can optimize the process to achieve the desired
device performance. During wafer thinning, a technician must control the thinning process
to meet the required thickness within the tolerance levels specified for the device. Likewise,
surface finishing processes like chemical mechanical polishing (CMP) must be performed to
achieve the smoothness or texture required for device performance. This alignment ensures
the functionality of the final semiconductor device and helps meet the quality expectations of
telecom device manufacturers.

Wafer thickness and surface finish are two critical factors that influence the electrical and mechanical
properties of semiconductor devices, particularly those used in telecommunications. Properly managing
these parameters ensures that devices meet performance standards such as signal integrity, power
efficiency, and thermal management. By accurately interpreting device specifications, technicians can
optimize wafer preparation processes, contributing to the overall success of telecom applications.
Furthermore, understanding the specific needs of each device and its intended application ensures
that semiconductor manufacturers produce reliable and efficient components, paving the way for
advancements in the telecom industry.
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- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity | 7=

Group Activity: Wafer Thickness and Surface Finish Analysis for Telecom Devices

Group Size: 4-6 participants
Materials Needed:

e  Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Overview of wafer thinning and lapping processes (optional)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives: to simulate the
wafer thinning and lapping process, focusing on technician responsibilities, equipment
maintenance, process optimization, and achieving manufacturing goals.

o Briefly review key concepts:

=  Wafer Thinning: The process of reducing the thickness of a semiconductor wafer to
improve its performance and fit for specific applications.

= Lapping: The process of smoothing or polishing the wafer surface to achieve the desired
flatness and surface finish.

*= Technician’s Role: The technician is responsible for performing wafer thinning and
lapping procedures, maintaining equipment, optimizing processes for better efficiency,
and ensuring that the process aligns with manufacturing goals.

* Manufacturing Goals: These include maximizing yield, ensuring quality, minimizing
downtime, and achieving the target production rate.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. The card will describe a hypothetical situation
related to wafer thinning and lapping that requires the group to analyze and address technician
responsibilities, equipment maintenance, and process optimization.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss the scenario using the following prompts:
*  What are the key responsibilities of the technician in this scenario?

= How can the technician optimize the wafer thinning and lapping process to meet
manufacturing goals?

= What equipment maintenance is necessary to ensure smooth operations and avoid
disruptions?

=  What improvements or process adjustments could be made to increase efficiency and
yield?
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* How can the technician ensure the final product meets quality standards while keeping
within production targets?

4. Group Presentations (20 minutes):

o Each group will present their scenario, hazard analysis, and proposed solutions to the class.
Presentations should include:

* |dentification of key responsibilities and tasks in wafer thinning and lapping.
= Solutions to optimize the process and improve efficiency.
* Proposed maintenance strategies to ensure equipment longevity and performance.
* How to meet manufacturing goals in terms of yield, quality, and production speed.
o Encourage feedback and questions from other groups to stimulate further discussion.
5. Debriefing and Key Takeaways (10 minutes):
o o Facilitate a class discussion to debrief the activity. Key points to discuss:

= How did the groups identify the critical responsibilities of a technician in wafer thinning
and lapping?

*  What process optimizations were most commonly suggested, and why?

= What maintenance strategies were proposed to ensure smooth operations and minimize
downtime?

* How did the groups address achieving manufacturing goals while maintaining quality?

Examples of Scenario Cards:
Scenario Card 1: 5G Antenna

Scenario: You are working with a 5G antenna module for high-speed communication. The specifications
state that the wafer thickness must be 100 microns with a polished surface finish. The device must be
able to handle high-frequency signals without distortion or power loss.

Task:
e Discuss how the wafer thickness and surface finish will affect the antenna’s performance.
e Justify why the specified thickness and surface finish are necessary for 5G performance.
Scenario Card 2: Optical Transceiver

Scenario: Your team is working on an optical transceiver used in fiber optic communication systems.
The wafer for the device should have a thickness of 200 microns and a mirror-like surface finish to allow
precise laser alignment and minimize light loss.

Task:

e Analyze how wafer thickness and surface finish impact the optical transceiver’s signal quality
and data transmission.

e Explain why the specified thickness and surface finish are important for this device’s functionality.
Scenario Card 3: Smartphone RF Module

Scenario: You are tasked with selecting wafers for a smartphone’s RF (Radio Frequency) module. The
device’s specifications demand a wafer thickness of 150 microns with a slightly rougher surface finish
compared to other telecom devices to optimize signal strength.

Task:
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e Explain how the chosen wafer thickness and surface finish contribute to the RF module’s signal
transmission and power efficiency.

e Discuss any trade-offs in surface finish for this device compared to more precision-dependent
devices like optical transceivers.

Activity Duration Resources used
Wafer Thickness and Whiteboard or flipchart,Markers,Sticky
Surface Finish Analysis notes (different colors),Scenario cards
for Telecom Devices (described below),0Overview of wafer
thinning and lapping processes (optional)
etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Understand wafer impact Discuss how thickness and finish affect device performance.

e Clarify requirements Emphasize the importance of meeting specifications for various devices.

e Encourage critical thinking Guide analysis of how wafer properties contribute to different
telecom applications.
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Unit 2.2: Wafer Thinning and Lapping Techniques

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Describe the operating principles of commonly used wafer thinning and lapping techniques.
2. Evaluate the influence of polishing pad type and polishing time on wafer surface finish.

3. Perform the selection of appropriate thinning and lapping techniques based on wafer material
properties and device needs

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the operating principles of commonly used wafer thinning and lapping
techniques, exploring how these processes enhance semiconductor manufacturing. We will evaluate the
role of polishing pad types and polishing times in achieving optimal wafer surface finishes. Additionally,
the selection of appropriate thinning and lapping methods will be examined, considering wafer material
properties and specific device requirements.

- Ask

Ask the participants the following questions:

e What is the primary purpose of wafer thinning in semiconductor fabrication?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Wafer Thinning and Lapping Techniques: Operating Principles
1. Mechanical Grinding
o Principle: Uses a rotating abrasive wheel to remove material from the backside of the wafer.
o Applications: Suitable for coarse thinning, with high material removal rates.

o Advantages: Fast and cost-effective for initial thinning.

o
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o Limitations: Can introduce stress and surface damage that require further polishing.
2. Chemical Mechanical Polishing (CMP)

o Principle: Combines mechanical abrasion with chemical etching to achieve smooth and
planar surfaces.

o Applications: Used for final thinning stages and surface smoothing.

o Advantages: Achieves high surface quality and planarity.

o Limitations: Requires precise control of slurry composition and polishing parameters.
3. Dry Plasma Etching

o Principle: Utilizes reactive ions or radicals in a plasma to etch material from the wafer
surface.

o Applications: Ideal for thin and fragile wafers requiring minimal stress.
o Advantages: High precision and stress-free thinning.
o Limitations: Slower and more expensive than mechanical methods.

4. Lapping

o Principle: Involves the use of a lapping plate with abrasive particles to achieve controlled
material removal.

o Applications: Pre-polishing step to remove grinding marks and reduce thickness.
o Advantages: Good for bulk removal with moderate surface finish improvement.

o Limitations: Can cause micro-scratches and requires subsequent polishing.

Influence of Polishing Pad Type and Polishing Time on Wafer Surface Finish
1. Polishing Pad Type
o Soft Pads:
= Provide better surface smoothness and reduced scratches.
= Suitable for final polishing stages.
o Hard Pads:
= Enhance material removal rates and maintain flatness.
* Used in the initial or intermediate polishing stages.
o Porous Pads:
* Help distribute slurry uniformly, improving process consistency.
= Effective for both planarization and surface finishing.
2. Polishing Time
o Short Polishing Time:
* Insufficient for removing surface defects or achieving uniform thickness.
* May leave residual scratches and imperfections.
o Optimal Polishing Time:

= Achieves balance between material removal and surface finish.
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* Reduces the risk of over-polishing or under-polishing.
o Excessive Polishing Time:
* Can lead to over-thinning, uneven surfaces, and pad wear.

* May introduce defects such as dishing and erosion.

Selection of Thinning and Lapping Techniques Based on Wafer Material Properties and Device Needs
1. Material Properties
o Silicon Wafers:
* Mechanical grinding followed by CMP is commonly used for their robustness.
o Compound Semiconductors (e.g., GaAs, InP):
* Require gentler techniques like dry plasma etching to avoid cracking.
o Ultra-thin Wafers:
= Demand stress-free methods like CMP or plasma etching to prevent warping.
2. Device Requirements
o High-Performance Devices:
= CMP ensures high planarity and low defect density, critical for advanced ICs.
o Optoelectronic Devices:
= Plasma etching provides precise thickness control, crucial for optical performance.
o Power Devices:

* Mechanical grinding followed by lapping offers fast material removal while maintaining
thermal conductivity.

3. Cost and Throughput Considerations

o For high-volume production, mechanical grinding combined with automated CMP ensures
efficient processing.

o Low-volume or research applications may benefit from precise but slower methods like
plasma etching.

Wafer thinning and lapping techniques, including mechanical grinding, CMP, plasma etching, and
lapping, play vital roles in semiconductor manufacturing. Each method’s selection depends on material
properties, surface finish requirements, and device specifications. The choice of polishing pads and
optimization of polishing time further influence the wafer’s final surface quality. By understanding
these principles, manufacturers can ensure high yield and device performance while balancing cost and
efficiency.
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- Say

(@

Let us participate in an activity to explore the unit a little more.

1.

3.

— Activity &

Group Activity: Wafer Thinning and Surface Finish Optimization Challenge

Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)
Scenario cards (described below)

Device specifications and process guidelines (optional)

Instructions:

Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to explore the impact of wa-
fer thickness on semiconductor device characteristics, differentiate surface finish requirements
for telecom devices, and understand how to interpret device specifications to determine wafer
thickness and surface finish.

o Briefly review key concepts:

= Wafer Thickness: The thickness of the wafer influences electrical characteristics like
resistance, capacitance, and performance in semiconductor devices. Thicker wafers
may have higher mechanical strength but could reduce the efficiency of certain devices,
whereas thinner wafers may increase performance but risk damage during processing.

= Surface Finish Requirements: Surface finish plays a crucial role in the adhesion of layers,
thermal conductivity, and device performance, especially in telecom devices. Different
devices may require varying surface finishes to ensure reliability and optimal functioning.

* Device Specifications: Understanding how to read and interpret wafer thickness and
surface finish requirements from device specifications is critical in achieving high-
performance semiconductor applications, particularly for telecom.

Scenario Distribution (5 minutes):

Distribute one scenario card to each group. The card will describe a hypothetical situation relat-
ed to wafer thickness and surface finish for semiconductor devices used in telecom applications.
The group will analyze the scenario and propose solutions that address the impact of wafer
thickness and surface finish on device performance.

Group Discussion and Planning (20 minutes):
o Each group should discuss the scenario using the following prompts:

= How does the wafer thickness affect the electrical and functional characteristics of the
device in the given scenario?

= What are the specific surface finish requirements for telecom devices in this case, and
why are they important?

= How should the device specifications guide the team in determining the target wafer
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thickness and surface finish?

= What steps can be taken to ensure that the wafer thickness and surface finish are
optimized for the best device performance?

4. Group Presentations (20 minutes):

o Each group will present their scenario, analysis, and proposed solutions to the class.
Presentations should include:

= The impact of wafer thickness on the device’s electrical and functional properties.
* The appropriate surface finish requirements for telecom devices.

= How device specifications were interpreted and applied to determine wafer thickness
and surface finish.

o Encourage feedback and questions from other groups to foster further discussion and
understanding.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to discuss:

= How does wafer thickness influence the overall performance of semiconductor devices
in telecom applications?

*  Why is the surface finish particularly important for telecom devices, and how does it
impact device reliability?

= How can technicians and engineers interpret device specifications to optimize wafer
thickness and surface finish for the best performance?

* What strategies can be employed to ensure that wafer processing meets the required
specifications for various telecom devices?

Examples of Scenario Cards:
Scenario Card 1: Silicon Wafer for MEMS Device
Material Properties:
e Hard, brittle, and thermally conductive.
Device Requirements:
e Extremely thin wafer (50 um) with a smooth surface finish (<5 nm roughness).
Challenges:
e Prevent wafer cracking during thinning.
e Minimize surface damage to avoid defects in MEMS structures.
Considerations:
e Which thinning technique ensures high precision for thin wafers?
e What polishing pad type and time would achieve the required finish without excessive material
removal?
Scenario Card 2: Gallium Arsenide (GaAs) Wafer for LED Fabrication
Material Properties:

e Brittle, prone to microcracking, and sensitive to chemical attack.




Facilitator Guide

Device Requirements:

e Medium thickness wafer (150 um) with high reflectivity and smoothness for optimal light
extraction.

Challenges:
e Avoid surface contamination or damage that could degrade LED performance.
e Control lapping pressure to prevent microcracks.
Considerations:
e Which combination of lapping and polishing can achieve the desired reflectivity?

e How can polishing time be optimized to avoid over-polishing or surface erosion?

Scenario Card 3: Sapphire Wafer for Power Device Substrate
Material Properties:
e Extremely hard and highly resistant to chemical attack.
Device Requirements:
e Thick wafer (200 um) with excellent flatness and minimal surface roughness for epitaxial growth.
Challenges:
e Achieving smooth surfaces on such a hard material.
e Managing long polishing times without inducing sub-surface damage.
Considerations:

e What lapping technique works best for high-hardness materials?

e Which polishing pad type ensures effective smoothing of sapphire?

Activity Duration Resources used
Wafer Thinning Whiteboard or flipchart,Markers,Sticky
and Surface Finish notes (different colors),Scenario cards
Optimization Challenge (described below),Device specifications

and process guidelines (optional) etc.

— Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

— Notes for Facilitation

e Briefly explain thinning and lapping principles, emphasizing material properties and their impact
on technique selection.

e Guide groups to divide tasks (e.g., research, mapping, presenting) and discuss their decisions
openly.

e Periodically check in, address questions, and challenge groups to justify their choices based on
device needs.

R — ———
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Unit 2.3: Equipment and Process Preparation

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Identify the functions and capabilities of wafer thinning and lapping equipment.

2. Demonstrate equipment preparation tasks, including loading abrasive materials, preparing
slurry solutions, and calibrating instruments according to SOPs.

3. Explain the importance of proper mounting procedures for securing wafers onto processing
platforms.

4. Configure and set up process parameters on wafer thinning and lapping equipment following
established SOPs.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the principles and operation of wafer thinning and lapping equipment,
focusing on their functions and capabilities. We will explore essential equipment preparation tasks,
such as loading abrasive materials, preparing slurry solutions, and calibrating instruments. Additionally,
the importance of proper wafer mounting and configuring process parameters following SOPs will be
emphasized to ensure optimal performance and high-quality wafer surfaces.

- Ask

Ask the participants the following questions:

e What is the primary purpose of wafer thinning in semiconductor manufacturing?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Wafer Thinning and Lapping: Functions, Capabilities, and Key Procedures

1. Functions and Capabilities of Wafer Thinning and Lapping Equipment

Wafer thinning and lapping equipment are critical in semiconductor manufacturing to reduce
wafer thickness and improve surface quality for advanced applications like MEMS, LEDs, and
power devices. The main functions include:

o
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e Material Removal:

These tools remove excess wafer material to achieve the desired thickness, often down to
50-200 pm.

e Surface Smoothing:

Lapping creates a flat and uniform surface by using a combination of abrasive particles and
pressure.

e Stress Relief:

Thinning processes reduce mechanical stress in wafers, improving device performance and
reliability.

¢ Compatibility with Various Materials:

Equipment is designed to handle silicon, GaAs, sapphire, and other substrates, offering
flexibility for diverse applications.

e Automation and Precision Control:

Advanced tools feature automated loading, real-time thickness monitoring, and precision
alignment, ensuring consistent results and minimizing operator errors.

2. Equipment Preparation Tasks

Proper preparation of wafer thinning and lapping equipment ensures consistent results and
reduces the risk of defects. Key preparation tasks include:

¢ Loading Abrasive Materials:

o Abrasives like silicon carbide or diamond are loaded onto lapping plates for material
removal.

o Ensure the correct grit size is used based on the material and required surface finish.
e Preparing Slurry Solutions:

o Slurries are mixtures of water and fine abrasive particles that aid in polishing.

o Accurate mixing of slurry is crucial for uniform abrasion and surface smoothness.

o Maintain proper pH and viscosity per standard operating procedures (SOPs).
e Calibrating Instruments:

o Calibrate thickness gauges, pressure sensors, and alignment systems to ensure accurate
operation.

o Use manufacturer-provided calibration tools and follow SOPs to verify equipment
precision.

3. Importance of Proper Mounting Procedures

Securely mounting wafers onto processing platforms is essential for safe and efficient operation.
Improper mounting can result in wafer breakage, uneven processing, or poor surface finish.

e Minimizing Vibration and Movement:

o Proper mounting prevents wafer shifting during processing, which can cause surface
irregularities.

o Vacuum chucks or adhesive mounting tapes are commonly used to hold wafers securely.

¢ Ensuring Uniform Pressure Distribution:
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o Uniform pressure ensures even material removal across the wafer, avoiding thickness
variations.

¢ Reducing Risk of Contamination:

o Clean mounting platforms prevent particle contamination, which could damage the
wafer surface.

o Always inspect and clean mounts before securing wafers.
e Safety Considerations:

o Proper mounting reduces the risk of wafer breakage, protecting both the equipment
and the operator.

4. Configuring and Setting Up Process Parameters

Setting up process parameters accurately is crucial to achieving the desired wafer thickness and
surface finish. The key steps involve:

e Selecting Thinning and Lapping Speeds:
o Adjust spindle speed and lapping plate rotation according to the material and target
finish.
o Slower speeds may be used for delicate wafers, while harder materials can tolerate
faster speeds.
e Setting Applied Pressure:

o Pressure directly impacts the material removal rate and surface uniformity.

o Use low pressure for thin or fragile wafers to prevent breakage, and higher pressure for
thick or hard substrates.

e Controlling Slurry Flow Rate:
o Regulate slurry flow to maintain consistent abrasive action and prevent overheating.
o Ensure a steady and uniform slurry supply during the process.

¢ Monitoring Temperature:

o Excess heat can lead to wafer warping or damage. Configure cooling systems to maintain
optimal temperatures during processing.

e Establishing Process Time:

o Define the duration for thinning and lapping based on the material removal rate and
target thickness.

o Periodically check thickness during the process to ensure precision.

Summary of Best Practices for Wafer Thinning and Lapping

1. Pre-Processing Preparation:
o Clean equipment and ensure proper loading of abrasives and wafers.
o Calibrate instruments to maintain accuracy and consistency.

2. Process Monitoring:
o Regularly inspect wafers for cracks, scratches, or uneven surfaces.

o Adjust parameters as needed to address any inconsistencies.
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3. Post-Processing Handling:
o Carefully remove wafers to avoid introducing defects.
o Inspect and clean the equipment to prepare for the next batch.

Understanding the functions, capabilities, and preparation tasks for wafer thinning and lapping
equipment is essential for achieving high-quality, defect-free wafers. Proper equipment setup, accurate
parameter configuration, and secure mounting are key to optimizing the thinning and lapping process.
These practices ensure efficient manufacturing while maintaining the integrity of the wafer and meeting
stringent device requirements.

- Say |(fe

Let us participate in an activity to explore the unit a little more.

— Activity | 7=

Group Activity: Wafer Thinning and Lapping Equipment Setup Simulation

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Process guidelines and device specifications (optional)
Instructions:

1. Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to explore wafer thinning and
lapping techniques, understand their influence on wafer surface finish, and learn how to select
appropriate techniques based on wafer material properties and device requirements.

o Briefly review key concepts:

= Wafer Thinning and Lapping Techniques: These are crucial in semiconductor
manufacturing to achieve the required wafer thickness and surface flatness for device
applications. Common techniques include mechanical grinding, chemical mechanical
polishing (CMP), and lapping.

* Polishing Pad Type and Polishing Time: Different polishing pads (e.g., soft vs. hard, fixed
vs. rotating) and varying polishing times impact the final surface finish by controlling
scratch marks, surface roughness, and planarization.

= Selection of Thinning and Lapping Techniques: Choosing the right thinning and lapping
technique depends on the material properties of the wafer (e.g., silicon, sapphire) and
the functional requirements of the device (e.g., thinness for high-speed operation or
surface flatness for optoelectronic devices).

o
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2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. The card will describe a hypothetical situation re-
lated to wafer thinning and surface finish for semiconductor devices. Each group will analyze
the scenario and propose the optimal thinning and lapping technique, considering the wafer
material and desired device outcome.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss the scenario using the following prompts:

=  Which thinning and lapping techniques would be most appropriate for the wafer in this
scenario? Why?

= How does the polishing pad type and polishing time influence the wafer’s final surface
finish?

= What are the wafer material properties (e.g., silicon, gallium arsenide) and device
requirements (e.g., performance, packaging) that influence the selection of thinning
and lapping techniques?

* What specific steps should be taken to optimize wafer thickness and surface quality for
the best device performance?

4. Group Presentations (20 minutes):

o Each group will present their scenario, analysis, and proposed solutions to the class.
Presentations should include:

= The optimal thinning and lapping techniques and rationale for selection.
* The effect of polishing pad type and polishing time on the wafer’s surface finish.

* The consideration of wafer material properties and device specifications in determining
the process steps.

o Encourage feedback and questions from other groups to stimulate further discussion and
learning.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to discuss:

* How do wafer thinning and lapping techniques influence semiconductor device
performance?

=  Why is it important to choose the correct polishing pad and time for achieving the
desired surface finish?

= How can technicians and engineers interpret device specifications to optimize wafer
thinning and surface quality for different applications?

Examples of Scenario Cards:
Scenario 1:

You are preparing a wafer thinning and lapping process for a silicon wafer intended for high-frequency
applications. The wafer needs to be thinned to 50 microns, and a smooth surface is required for optimal
signal transmission.

e Discussion Prompts:
o What equipment is necessary for this process, and how does it function?

o What abrasive materials should be loaded into the equipment, and how should slurry be
prepared for this task?
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o How should the wafer be mounted to ensure stable processing during thinning and lapping?

o What process parameters should be configured to achieve the required wafer thickness and
surface finish?

Scenario 2:

You are tasked with setting up a gallium nitride (GaN) wafer for a power electronics application. The
wafer must undergo a thinning process to achieve a 200-micron thickness. A smooth and flat surface
finish is necessary to avoid thermal management issues.

Discussion Prompts:

o What specialized equipment and materials should be used for thinning a hard material like
GaN?

o What slurry solutions should be prepared to avoid surface damage or contamination?
o What is the importance of the mounting procedure for GaN, and how should it be done?

o What parameters should be set to achieve optimal thinning while maintaining surface
flatness?

Scenario 3:

A sapphire wafer needs to be thinned and polished to create a highly reflective surface for optoelectronic
devices. The wafer thickness should be reduced to 100 microns, and a mirror-like surface finish is
required.

Discussion Prompts:

o What specific equipment is required for thinning and polishing sapphire, given its hardness?
o How should the abrasive materials and slurry solutions be chosen and prepared for sapphire?
o What mounting procedures should be followed to prevent wafer damage during the process?

o What process parameters should be configured to ensure a flawless, mirror-like finish?

Activity Duration Resources used
Wafer Thinning and Whiteboard or flipchart,Markers,Sticky
Lapping Equipment notes (different colors),Scenario cards
Setup Simulation (described below),Process guidelines and

device specifications (optional) etc.

Do

v

Guide the trainees throughout the activity

Ensure that all trainees participate in the activity
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Review key equipment functions, like abrasive loading, slurry preparation, and parameter
calibration, ensuring teams understand their roles.

Highlight the importance of following SOPs to maintain consistency and prevent defects during
the setup and processing steps.

Support teams in selecting materials and adjusting parameters, prompting them to discuss how
each choice impacts processing outcomes.
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Unit 2.4: Process Monitoring and Defect Management

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Classify common defects in thinning and lapping processes and explain their potential causes.

2. Describe the functions and operating principles of measurement instruments used for
monitoring process parameters.

3. Emphasize the importance of accurate and complete documentation of process parameters,
results, and observations for maintaining quality control.

4. Explain record-keeping procedures for process data and quality control findings

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss common defects in thinning and lapping processes, their causes, and how
they can be avoided. We will explore the functions of measurement instruments used to monitor
process parameters and emphasize the importance of maintaining accurate documentation for quality
control. Additionally, we will review proper record-keeping procedures for process data and quality
control findings to ensure consistent and high-quality wafer processing.

- Ask

Ask the participants the following questions:

e What do you think could happen if the process parameters in wafer thinning and lapping are not
properly monitored and documented?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Classifying Common Defects in Thinning and Lapping Processes and Their Causes

1. Surface Scratches and Dents:

Surface scratches and dents are among the most common defects encountered during thinning
and lapping. These defects are typically caused by improper handling of the wafer, too aggres-
sive grinding or lapping conditions (such as excessive pressure), or the use of contaminated or

e — P ————
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inappropriate abrasive materials. The defects can be minimized by controlling the pressure,
choosing the right abrasive size, and ensuring that the wafer is handled carefully.

2. Wafer Cracking:

Wafer cracking is a serious defect, especially in brittle materials like silicon and GaAs. This
defect can occur due to excessive mechanical stress or uneven thinning, leading to stress
concentrations that exceed the material’s fracture toughness. Improper mounting, excessive
pressure during lapping, or too fast thinning speeds can also contribute to cracking. To avoid
this, wafers should be mounted properly, and pressure, speed, and time should be adjusted
according to the wafer’s material properties.

3. Surface Roughness and Waviness:

Excessive surface roughness or waviness is a common issue in wafer thinning and lapping
processes. This can result from improper choice of slurry or abrasive particles, insufficient
polishing, or an incorrect process parameter setup. Inadequate pad conditioning or a mismatch
between the pad and the wafer material may also exacerbate roughness. To achieve a smoother
finish, it’s essential to control slurry concentration, pad type, and process time to balance
material removal rates.

4. Subsurface Damage:

Subsurface damage, which refers to microscopic damage beneath the wafer surface, is a critical
issue that can affect the performance of semiconductor devices. This damage is usually caused
by over-polishing, improper use of abrasive materials, or excessive pressure during thinning and
lapping. Employing low-pressure, gentle polishing techniques and choosing abrasives with an
appropriate grit size can help reduce subsurface damage.

5. Material Displacement or Slurry Residue:

Material displacement or slurry residue often occurs due to poor slurry management or
improper cleaning of the wafer after processing. Residue left on the wafer surface can cause
defects in subsequent processing steps. To avoid this, careful monitoring of slurry flow, proper
cleaning of wafers after lapping, and ensuring slurry formulations are optimal for the specific
wafer material are critical.

Functions and Operating Principles of Measurement Instruments for Monitoring Process Parameters
1. Thickness Measurement Instruments:

Thickness measurement is vital in the thinning process to ensure wafers meet required
thickness specifications. Instruments such as laser micrometers, optical sensors, and mechanical
profilometers are used for real-time thickness measurement. Laser micrometers provide non-
contact, high-precision measurement based on the principle of laser triangulation, where a
laser beam is reflected from the wafer’s surface to determine thickness.

2. Surface Roughness Measurement Tools:

To monitor surface quality, profilometers are widely used to measure surface roughness. These
tools use a stylus or optical methods to scan the wafer surface, providing data on roughness
parameters such as Ra (average roughness) or Rz (average peak-to-valley height). Atomic Force
Microscopy (AFM) can also be used for high-resolution surface topography, particularly useful
for assessing nanoscale surface features.

3. Pressure and Speed Sensors:

Pressure and speed are critical parameters in thinning and lapping processes. Pressure sensors
monitor the pressure exerted on the wafer to ensure it remains within optimal limits to avoid
cracking or excessive thinning. These sensors can be based on piezoelectric or strain gauge
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3.

technologies, which provide real-time feedback. Speed sensors, typically tachometers or
encoders, monitor the rotational speed of the grinding or polishing head, ensuring it is within
the specified range to prevent unwanted surface patterns or damage.

Temperature Sensors:

Temperature monitoring is essential to prevent overheating, which can damage the wafer or
affect the thinning and lapping process. Temperature sensors, such as thermocouples or infrared
sensors, are used to measure the temperature of both the wafer and the process environment,
ensuring the process does not exceed material limits.

Importance of Accurate Documentation for Quality Control

1.

Process Consistency and Reproducibility:

Accurate and thorough documentation of process parameters is essential to maintaining
consistency across different production batches. It ensures that each wafer receives the same
treatment and that any variations in the final product can be traced back to specific process
adjustments. Proper documentation helps operators follow predefined procedures and ensures
the process remains stable and reproducible.

Process Optimization and Troubleshooting:

Documenting process parameters, results, and observations provides valuable data for
troubleshooting and optimizing wafer thinning and lapping processes. By comparing data from
different runs, operators can identify trends and make necessary adjustments to improve yield,
reduce defects, and ensure product performance. For instance, tracking parameters such as
pressure, speed, slurry composition, and polishing time over multiple runs allows operators to
adjust variables for the best surface finish and wafer integrity.

Traceability and Compliance:

Complete documentation provides traceability, which is critical for both process control and
compliance with industry standards. In semiconductor manufacturing, maintaining records
for each wafer processed is required for regulatory compliance and quality certifications. By
documenting every step, from setup to final inspection, manufacturers can demonstrate their
adherence to ISO or other relevant quality standards, as well as ensure the integrity of their
processes.

Identifying Defects and Corrective Actions:

Documenting quality control findings and defects allows for the identification of recurring
issues and the implementation of corrective actions. This ensures that potential defects are
addressed before they affect a large number of wafers, preventing costly rework or product
failure. Comprehensive records allow teams to analyze root causes and prevent similar issues
from recurring in the future.

Record-Keeping Procedures for Process Data and Quality Control Findings

1.

Structured Data Logging Systems:

Using structured data logging systems ensures that process parameters, results, and quality
control findings are consistently recorded. These systems typically include digital logs where
process parameters such as wafer thickness, pressure, speed, and slurry concentration are
entered along with real-time observations of surface quality. The system allows easy retrieval of
historical data for trend analysis and performance reviews.
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2.

Electronic Quality Control (QC) Logs:

For modern semiconductor facilities, electronic QC logs are employed to track process
performance and defects. These systems can be integrated with other production systems to
provide continuous monitoring of wafer quality. QC logs typically include details such as defect
type, severity, and corrective actions taken. They also facilitate automated data reporting,
reducing the possibility of human error.

Digital Signatures and Audit Trails:

Digital signatures and audit trails provide an added layer of security and accountability to process
records. These methods ensure that all modifications to process data or QC logs are traceable
and verifiable. When adjustments are made to process parameters, an audit trail records who
made the change and why, providing transparency and enabling easier problem identification.

Integration with Statistical Process Control (SPC):

Many wafer thinning and lapping processes integrate process data with Statistical Process
Control (SPC) tools. SPC uses data from measurements and quality control logs to monitor
process variation and maintain control charts. By integrating SPC with digital records, operators
can instantly detect trends indicating deviations from optimal conditions, enabling proactive
interventions.

In summary, wafer thinning and lapping processes require meticulous control and monitoring to achieve
the desired product quality. Understanding common defects, measurement tools, and the importance
of documentation is essential to ensuring efficient, repeatable, and high-quality outcomes. Accurate
record-keeping and adherence to SOPs form the foundation for continuous improvement, traceability,
and compliance within the semiconductor industry.

Say

(@

Let us participate in an activity to explore the unit a little more.

— Activity | 7=

Group Activity: Defect Analysis and Quality Control Simulation

Group Size: 4-6 participants

Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)
Scenario cards (described below)

Process guidelines or standard operating procedures (SOPs) (optional)

Instructions:
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1.

3.

4,

Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to explore common defects
in thinning and lapping processes, identify their potential causes, understand the functions of
measurement instruments, and emphasize the importance of accurate documentation for qual-
ity control.

o Brief Review:

= Common Defects in Thinning and Lapping: Discuss typical defects such as surface
scratches, wafer breakage, non-uniform thickness, and improper surface finish.
Participants will classify these defects and analyze their causes.

= Measurement Instruments: Introduce the measurement instruments used to monitor
thinning and lapping processes, such as profilometers, thickness gauges, and optical
microscopes, explaining their functions and operating principles.

* Quality Control and Documentation: Discuss the importance of documenting process
parameters, results, and observations to maintain high-quality standards and traceability.
Emphasize the role of record-keeping for ensuring continuous improvement and process
reliability.

Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card describes a hypothetical situation related
to defects, equipment measurement, or quality control during thinning and lapping processes.
Groups will discuss how to address the scenario, focusing on defect identification, root causes,
and solutions for maintaining quality control.

Group Discussion and Planning (20 minutes):
o Each group should discuss their scenario using the following prompts:

*  What defect(s) are occurring in the thinning or lapping process? What might be the
potential causes?

*  Which measurement instruments can be used to identify and analyze the defect? How
do these instruments work?

= How can the defect be prevented or resolved while maintaining process parameters?

= What process parameters, results, and observations should be documented to maintain
quality control?

* How should the team approach record-keeping for quality control findings to ensure
traceability and continuous improvement?

Group Presentations (20 minutes):

o Eachgroup will present their scenario, the identified defect(s), the root causes, and proposed
solutions. Presentations should include:

* The defect(s) encountered and how they were classified.

= The measurement instruments used for detecting and analyzing the defect(s).

* Solutions or actions to prevent or resolve the defect, including process adjustments.

= The documentation and record-keeping procedures followed to ensure quality control.

o Encourage questions and discussions from other groups to explore different approaches
and perspectives.
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5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key discussion points:

= What were the common defects identified across different scenarios, and how were
they classified?

* How did the measurement instruments help in identifying and addressing defects?
=  Why is accurate and complete documentation critical for maintaining quality control?

= What are the best practices for record-keeping to ensure effective quality control and
continuous process improvement?

Examples of Scenario Cards:
Scenario 1:

During a thinning process, a silicon wafer exhibits uneven thickness across its surface. After performing
a thickness measurement, it is found that the wafer has regions with a thickness variation exceeding
the acceptable tolerance.

e Discussion Prompts:
o What are the possible causes of uneven thickness in the thinning process?

o Which measurement instruments (e.g., thickness gauge, profilometer) can be used to detect
and analyze this defect?

o How can you adjust the process to achieve a uniform thickness across the wafer?

o What process parameters (e.g., pressure, speed, abrasive material) should be documented
to avoid this issue in future processing?

Scenario 2:

A batch of wafers processed through lapping exhibits surface scratches. The scratches are found to be
caused by the lapping pad being improperly loaded with abrasive slurry.

e Discussion Prompts:

o What caused the scratches on the wafer surface, and how can they be classified (e.g.,
abrasive defects, mechanical damage)?

o Which measurement instruments (e.g., optical microscope, surface profiler) can help
analyze the extent of the scratches?

o What steps should be taken to correct the slurry loading process to prevent further damage
to the wafer?

o How should you document the process parameters and results to ensure traceability and
quality control?

Scenario 3:

Awafer thinning process results in wafer breakage. The wafer appears to have been mounted improperly,
leading to stress points that caused the breakage during thinning.

e Discussion Prompts:
o What mounting issues might have contributed to the wafer breakage?

o How can measurement instruments (e.g., stress sensors, profilometer) be used to detect
mounting issues or stress points on the wafer?

o What steps can be taken to improve wafer mounting procedures and prevent breakage
during thinning?
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o What documentation should be kept regarding the mounting process and wafer condition
to prevent future breakages?

Activity Duration Resources used
Defect Analysis and Whiteboard or flipchart,Markers,Sticky
Quality Control notes (different colors),Scenario cards
Simulation (described below),Process guidelines or

standard operating procedures (SOPs)
(optional) etc.

- Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e |dentify common defects and their causes (e.g., pressure, slurry).

e Emphasize the importance of using profilometers and gauges for monitoring.

e Ensure accurate recording of process parameters and defects for quality control.
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Unit 2.5: Safety and Hazard Management

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Discuss safe handling procedures for wafers and hazardous materials typically encountered in
thinning and lapping processes.

2. Recognize potential safety hazards associated with operating wafer thinning and lapping
equipment.

3. Identify appropriate PPE required for safe operation in the cleanroom environment.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the safe handling procedures for wafers and hazardous materials involved
in thinning and lapping processes. You will learn to recognize potential safety hazards when operating
wafer thinning and lapping equipment and identify the necessary personal protective equipment (PPE)
for safe operation in a cleanroom environment. Understanding these safety practices is essential to
ensuring both personal safety and process integrity.

- Ask

Ask the participants the following questions:

e What are some potential hazards you might encounter when handling wafers or operating
thinning and lapping equipment?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Safe Handling Procedures for Wafers and Hazardous Materials in Thinning and Lapping Processes

Wafer Handling: Handling wafers during thinning and lapping processes requires precision, care,
and a clean environment to prevent damage or contamination. Wafer surfaces are highly sensitive to
scratches, contamination, and pressure, so operators must follow proper procedures to ensure wafer
integrity.

o
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Use of Cleanroom Facilities: Wafer processing should always be conducted in cleanroom
environments to minimize contamination from particles, dust, or other pollutants. Cleanrooms
have controlled airflow and particulate levels, which are critical for maintaining wafer quality.

Wafer Transport: Wafers should be transported using specialized carriers like wafer boxes
or carriers with soft, non-abrasive pads. This protects them from physical damage, such as
scratches and contamination. Operators should avoid direct contact with wafer surfaces, using
tweezers or vacuum handling systems instead.

Handling with Gloves: Operators should wear clean gloves, preferably nitrile or latex, to avoid
contaminating the wafer surface with oils, dust, or particles from their hands. Gloves should be
changed frequently to prevent the transfer of contaminants.

Wafer Mounting: When mounting wafers on thinning or lapping equipment, ensure proper
alignment using automatic or manual wafer holders. This helps avoid wafer warping and ensures
an even processing surface. The use of a vacuum chuck is often employed to hold the wafer
securely during processing.

Handling Hazardous Materials: Thinning and lapping processes often involve the use of
hazardous chemicals such as abrasive slurries, acids, and solvents. Safe handling procedures are
essential to protect both personnel and the environment.

Proper Storage and Labeling: Hazardous materials, including slurries and cleaning agents, must
be stored in clearly labeled containers, away from direct sunlight and heat. They should be kept
in appropriate storage cabinets designed for chemicals.

Chemical Handling: When working with hazardous chemicals, operators should always use
dedicated dispensing equipment to prevent spills and minimize exposure. Small quantities
should be used at a time to reduce risk. Spill containment materials should be available in case
of an accidental spill.

Disposal Procedures: Waste chemicals, used slurries, and cleaning agents should be disposed
of according to local environmental regulations. They must never be poured down drains unless
specified as safe by material safety data sheets (MSDS).

Recognizing Safety Hazards in Wafer Thinning and Lapping Equipment

Equipment-Related Hazards: Wafer thinning and lapping equipment involves rotating abrasive disks,
high-pressure systems, and chemical slurries, creating several safety hazards.

Mechanical Hazards: Moving parts such as rotating disks and conveyors present mechanical
risks like cuts, abrasions, or entanglement. These machines should be equipped with proper
guarding and automatic shut-off mechanisms in case of malfunction.

Chemical Exposure: Many of the chemicals used in thinning and lapping, such as etching acids
and abrasive slurries, are toxic or corrosive. Prolonged exposure to these substances can cause
burns, respiratory issues, or eye damage. Operators must ensure proper ventilation in the
workspace and use appropriate containment strategies to reduce chemical exposure.

Heat Generation: Thinning and lapping processes can generate significant heat, especially when
high rotational speeds are involved. Overheating of equipment or substrates can cause thermal
burns or equipment malfunction. Temperature sensors and cooling systems are essential to
maintain safe operating conditions.

Electrical Hazards: Many wafer thinning and lapping machines are electrically powered, creating
risks related to electrical shock. Proper grounding, insulated wiring, and circuit protection are
essential to avoid electrical accidents.
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Personal Protective Equipment (PPE) for Safe Operation in a Cleanroom

Cleanroom Environment: In wafer thinning and lapping processes, the cleanroom environment is
critical for preventing contamination. Therefore, wearing the correct personal protective equipment
(PPE) is essential for both safety and maintaining wafer integrity.

Gloves: Operators must wear gloves at all times when handling wafers or chemicals. Nitrile
gloves are preferred as they provide both protection and dexterity. These gloves prevent oils,
dirt, and moisture from transferring to the wafer’s surface, which could lead to contamination
or damage.

Protective Clothing: Full-body protective clothing, such as lab coats or coveralls, should be worn
to minimize contamination from clothing. These garments should be lint-free, clean, and ideally
made from non-static materials to avoid attracting dust particles in the cleanroom.

Face Shields or Goggles: PPE for protecting the eyes and face is necessary when dealing with
hazardous chemicals or in environments with potential flying debris. Safety goggles or face
shields protect against splashes from chemicals and abrasives, which may cause eye injuries.

Respirators: Depending on the chemicals used, a respirator might be required to protect
operators from inhaling harmful fumes, dust, or vapors. For example, working with certain
solvents or etching chemicals could produce toxic vapors that require respiratory protection.

Hearing Protection: High-speed thinning and lapping equipment may generate excessive noise
levels. Earplugs or earmuffs should be worn to protect against hearing damage, especially in
environments where noise levels exceed safety thresholds.

Foot Protection: Steel-toe shoes or boots are recommended for additional protection in case of
falling objects or accidental equipment malfunctions. Footwear should also be slip-resistant to
avoid accidents in wet or slippery areas.

In wafer thinning and lapping processes, safety protocols are vital for preventing accidents and ensuring
the quality of the wafers. Proper wafer handling techniques, safe management of hazardous chemicals,
and adherence to equipment safety guidelines are crucial for minimizing risks. Personal protective
equipment (PPE) plays a significant role in ensuring operator safety in cleanroom environments.
Regular training and awareness of the hazards associated with thinning and lapping processes will help
maintain a safe and efficient workspace. Additionally, following correct record-keeping practices for
process parameters and safety observations ensures consistency in operations and contributes to long-
term safety and quality control.

Say

(a

Let us participate in an activity to explore the unit a little more.
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— Activity | /2

Group Activity: Wafer Handling and Safety Protocols Simulation

2.

3.

Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)
Scenario cards (described below)

Standard operating procedures (SOPs) for wafer thinning and lapping (optional)

Instructions:
1.

Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to explore safe handling pro-
cedures for wafers and hazardous materials, identify safety hazards in wafer thinning and lap-
ping processes, and recognize the appropriate PPE required for safe operation in a cleanroom
environment.

o Brief Review:

» Safe Handling of Wafers and Hazardous Materials: Discuss the importance of handling
wafers with care to prevent damage and contamination. Address common hazardous
materials used during thinning and lapping (e.g., chemicals, abrasives, solvents) and the
precautions needed to ensure safety.

= Safety Hazards in Thinning and Lapping Equipment: Introduce potential safety risks
involved in operating wafer thinning and lapping equipment, such as equipment
malfunctions, high temperatures, sharp edges, and chemical exposures.

* Personal Protective Equipment (PPE): Emphasize the necessary PPE required for a
cleanroom environment, including gloves, face shields, lab coats, and respiratory
protection, and the importance of following PPE protocols to minimize risks.

Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card describes a hypothetical situation relat-
ed to wafer thinning and lapping processes that presents safety concerns. Groups will discuss
how to handle the situation, considering employee safety, proper PPE usage, and safe handling
procedures.

Group Discussion and Planning (20 minutes):
o Each group should discuss their scenario using the following prompts:

= What potential safety hazards are associated with this scenario? (e.g., chemical
exposure, equipment malfunction, wafer damage)

*  Which safe handling procedures should be followed for wafers and hazardous materials
in this context?

= What PPE is necessary for employees operating in this scenario? (e.g., gloves, face
shields, lab coats)

= How can the team ensure compliance with safety protocols and maintain a safe working
environment?

* What additional precautions should be taken to prevent accidents or injuries in the

cleanroom environment?
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4. Group Presentations (20 minutes):

o Each group will present their scenario, safety hazard analysis, and proposed solutions.
Presentations should include:

A summary of the safety hazards identified in the scenario.
The safe handling procedures and PPE requirements for mitigating these hazards.

Any additional safety measures or precautions to ensure a safe working environment.

o Encourage questions and discussions from other groups to explore different safety solutions
and gain diverse perspectives on the issues.

5. Debriefing and Key Takeaways (10 minutes):

o Facilitate a class discussion to debrief the activity. Key discussion points:

How did each group approach the safety hazards in their scenarios? What were the
similarities and differences?

Why is it crucial to follow proper wafer handling procedures and use appropriate PPE in
wafer thinning and lapping processes?

What additional measures could be taken to improve employee safety in cleanroom
environments?

How can employee engagement in safety protocols help prevent accidents and ensure
a culture of safety?

Examples of Scenario Cards:

Scenario 1:

A technician notices that a batch of wafers is showing signs of contamination due to improper handling
during the thinning process. The wafers have been exposed to chemicals without proper PPE, and there
is a risk of chemical burns or exposure to hazardous fumes.

e Discussion Prompts:

Scenario 2:

Whatsafety hazardsare presentinthisscenario? (e.g.,chemical exposure, contamination)

Which PPE should be used to handle chemicals safely? (e.g., gloves, face shields, lab
coats)

What safe handling procedures should be followed when dealing with chemicals during
the thinning process?

How can the team ensure compliance with PPE requirements and handle wafers without
contaminating them?

While operating the wafer lapping machine, an employee experiences a mechanical failure that causes
the machine to overheat, potentially creating a burn risk. The employee was not wearing heat-resistant
gloves at the time.

e Discussion Prompts:

o What potential safety hazards are associated with this situation? (e.g., overheating
equipment, burns)

o What specific PPE is required to protect against thermal hazards? (e.g., heat-resistant gloves,
face shields)

o How should the team respond to the overheating issue, and what steps can be taken to
prevent future occurrences?
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o What safety procedures should be followed to maintain a safe environment when operating
high-temperature equipment?

Scenario 3:

During the wafer thinning process, an employee inadvertently drops a wafer, resulting in a risk of sharp
edges that could cause injury. The worker was not wearing proper gloves or protective eyewear.

e Discussion Prompts:
o What safety risks are present due to improper handling of the wafer? (e.g., cuts, scratches)

o Which PPE should the employee be wearing to avoid injury from sharp edges? (e.g., gloves,
protective eyewear)

o What procedures should be followed to safely handle wafers and avoid breakage?

o How can the team improve training or enforce safety protocols to reduce accidents?

Activity Duration Resources used
Wafer Handling and Whiteboard or flipchart,Markers,Sticky notes
Safety Protocols (different colors),Scenario cards (described
Simulation below),Standard operating procedures (SOPs) for

wafer thinning and lapping (optional) etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Review common hazards (e.g., chemical exposure, wafer breakage, abrasive particles) and
proper handling techniques.

e Ensure groups understand the importance of wearing the correct PPE based on the identified
hazards (e.g., gloves, goggles, respirators).

e Encourage groups to create safety protocols and checklists for their assigned scenario, focusing
on preventing accidents and maintaining a safe work environment.
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Unit 2.6: Troubleshooting and Operational Excellence

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Outline the principles of troubleshooting minor equipment malfunctions during the thinning
and lapping process.

2. Highlight the importance of adhering to established SOPs during troubleshooting.

3. Emphasize operational excellence through precision, safety, and quality control during all stages
of wafer processing

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the principles of troubleshooting minor equipment malfunctions during
the thinning and lapping process. We will explore the importance of following Standard Operating
Procedures (SOPs) to address equipment issues effectively. Additionally, we will emphasize operational
excellence, focusing on precision, safety, and quality control throughout wafer processing to ensure
consistent and high-quality results.

- Ask

Ask the participants the following questions:

e What are some common equipment issues that can arise during the thinning and lapping
process, and how can we address them safely?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Principles of Troubleshooting Minor Equipment Malfunctions During the Thinning and Lapping
Process

Troubleshooting minor equipment malfunctions during the thinning and lapping process is essential for
maintaining the efficiency, accuracy, and safety of wafer fabrication. When an issue arises, it’s crucial
to approach the problem systematically to minimize downtime and prevent further damage to the
equipment or the wafers. The following principles should be followed:

o
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1. Identify the Symptoms:

The first step in troubleshooting is identifying the symptoms of the malfunction. Common issues
during wafer thinning and lapping include uneven thinning, slurry or abrasive material issues,
and vibrations that may cause defects. Symptoms may include a change in surface roughness,
noise from the equipment, erratic wafer movement, or deviations from set parameters (e.g.,
pressure, speed, or temperature).

2. Check for Simple Causes:

Many equipment issues can be traced back to simple, often overlooked causes. Common
checks include verifying power supply connections, ensuring proper calibration of equipment,
or inspecting wafer mounting for proper alignment. For example, check if the wafer is securely
attached to the chuck, as loose wafer mounting can lead to uneven thinning. In addition, ensure
the slurry is mixed properly, as improper slurry can affect both the thinning and polishing
processes.

3. Inspect the Consumables:

Consumables such as abrasive pads, slurry, and polishing agents may degrade over time,
leading to poor performance. Inspecting these materials for wear and contamination is crucial.
For instance, worn-down pads may not provide even abrasion, while expired slurry might not
function optimally. Replacing or reconditioning consumables is a vital part of troubleshooting
minor issues.

4. Examine Machine Settings and Parameters:

Incorrect machine settings, such as pressure, rotation speed, or slurry flow rate, can cause
irregular thinning and defects. Checking and resetting the process parameters to the
manufacturer’s specifications is critical. Often, minor adjustments to pressure or rotational
speed can resolve issues such as uneven thinning or excessive scratching on the wafer surface.

5. Perform Diagnostic Tests:

Many modern wafer thinning and lapping systems come with built-in diagnostic tools that can
help identify issues within specific components, such as the motors, pumps, or sensors. These
tools can often pinpoint the malfunctioning part, whether it’s the pump flow rate for slurry
distribution or a malfunctioning motor causing uneven rotation.

6. Consult Equipment Manual or SOPs:

When issues are not immediately apparent, it’s vital to consult the equipment’s manual or
Standard Operating Procedures (SOPs). These documents typically include troubleshooting
sections that guide users through identifying and resolving common malfunctions. They may
also suggest specific diagnostic steps or maintenance actions to take.

Importance of Adhering to Established SOPs During Troubleshooting

Adhering to established Standard Operating Procedures (SOPs) during troubleshooting is essential for
maintaining safety, consistency, and quality control in wafer processing. SOPs are designed to provide
a structured and repeatable approach to solving problems, ensuring that troubleshooting is performed
effectively while minimizing the risk of errors or equipment damage. Below are several reasons why
following SOPs is critical during troubleshooting:

1. Consistency and Reliability:

SOPs provide a standardized approach to troubleshooting, ensuring that every team member
follows the same process and identifies issues in a systematic manner. This eliminates variation
in handling equipment problems and helps maintain the consistency of the overall process,
which is crucial in semiconductor manufacturing where even slight deviations can lead to
significant defects.
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2. Safety:

Wafer thinning and lapping processes often involve the use of hazardous chemicals, high-speed
machinery, and precision equipment. SOPs are designed to outline safety precautions to be
followed during troubleshooting. Whether it’s wearing proper personal protective equipment
(PPE), disconnecting equipment before inspection, or following chemical safety protocols, SOPs
help mitigate risks such as chemical spills, electrical hazards, or mechanical injuries.

3. Preventing Further Damage:

By adhering to SOPs, technicians can avoid escalating the problem and causing additional
damage. Following a structured troubleshooting process ensures that problems are diagnosed
carefully, and that corrective actions are applied precisely. Without an SOP, technicians might
miss critical steps or make unnecessary adjustments that could worsen the issue.

4. Traceability and Documentation:

SOPs often include steps for documenting the troubleshooting process and results. This
ensures that any issues are well-documented for future reference, creating a historical record
of equipment malfunctions. Proper documentation helps track recurring problems, guides
preventive maintenance schedules, and ensures compliance with regulatory and quality control
standards.

5. Training and Skill Development:

SOPs ensure that troubleshooting procedures are well-documented and consistent across
the workforce. This enables technicians to be trained effectively, reinforcing best practices in
troubleshooting and creating a skilled team capable of resolving issues quickly and accurately.

Emphasizing Operational Excellence Through Precision, Safety, and Quality Control

Operational excellence in wafer thinning and lapping is driven by three key principles: precision, safety,
and quality control. Each of these principles plays an integral role in achieving optimal wafer processing
results while maintaining efficiency and reducing the risk of defects.

1. Precision:

Precision is critical in wafer thinning and lapping processes. Even small deviations in parameters
such as pressure, speed, or slurry flow can lead to significant defects in the wafer surface. Pre-
cision in equipment setup, wafer handling, and process monitoring is essential for achieving the
desired outcomes, such as uniform thinning, smooth surface finishes, and minimal defects. Em-
ploying high-quality measurement tools, such as profilometers and thickness gauges, ensures
that these parameters are closely monitored and maintained within specified limits.

2. Safety:

Safety is paramount in wafer thinning and lapping processes, given the potential hazards as-
sociated with handling delicate wafers, hazardous chemicals, and high-speed machinery. Op-
erational excellence requires strict adherence to safety protocols, including proper use of PPE,
handling of chemicals, and ensuring equipment is properly maintained. A safe working environ-
ment not only protects employees but also prevents equipment damage, ensuring continuous
and efficient operation.

3. Quality Control:

Quality control is integral to wafer thinning and lapping processes to ensure that the final prod-
uct meets the required specifications for surface finish, thickness, and flatness. By monitoring
key parameters throughout the process and identifying potential defects early, operators can
prevent defects such as scratches, cracks, or uneven thinning. Implementing consistent quality
control measures—such as regular equipment calibration, process audits, and data analysis—
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ensures that every wafer processed meets the high standards required for subsequent stages in
semiconductor manufacturing.

Together, these principles promote operational excellence, resulting in efficient, consistent, and
high-quality wafer processing. Precision ensures the desired outcomes, safety protects workers and
equipment, and quality control ensures the end product meets specifications. By combining these
principles, wafer thinning and lapping processes can operate at their highest potential, reducing defects,
improving productivity, and maintaining compliance with industry standards.

- Say

(@

Let us participate in an activity to explore the unit a little more.

1.

— Activity | 7=

Group Activity: Wafer Processing Troubleshooting Simulation

Group Size: 4-6 participants

Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)
Scenario cards (described below)

Standard Operating Procedures (SOPs) for wafer thinning and lapping (optional)

Instructions:

Introduction and Objectives (5 minutes):

Divide participants into groups and explain the activity objectives: to explore troubleshooting
techniques for minor equipment malfunctions during wafer thinning and lapping, highlight the
importance of adhering to SOPs during troubleshooting, and emphasize the role of operational
excellence in wafer processing.

o Brief Review:

* Troubleshooting Minor Equipment Malfunctions: Discuss common minor equipment
malfunctions in wafer thinning and lapping processes (e.g., uneven thinning,
malfunctioning lapping pads, equipment calibration issues). Emphasize identifying the
root cause and using systematic troubleshooting methods to resolve the issues.

* Adhering to SOPs: Highlight the importance of following established SOPs during
troubleshooting to ensure safe, efficient, and consistent processes, preventing further
damage to equipment or wafers.

= Operational Excellence: Emphasize that operational excellence is achieved through
precision, maintaining high safety standards, and focusing on quality control at every
stage of wafer processing to avoid defects and inefficiencies.
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2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card presents a hypothetical situation that
involves a minor equipment malfunction or operational issue during the thinning or lapping
process. Groups will discuss how to address the issue by applying troubleshooting techniques,
adhering to SOPs, and ensuring operational excellence.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss their scenario using the following prompts:

= What is the specific malfunction or operational issue described in this scenario? (e.g.,
uneven thinning, malfunctioning equipment, misalignment)

*  What troubleshooting steps should be taken to resolve the issue? (e.g., check equipment
settings, inspect components, consult SOPs)

*= How can SOPs guide the troubleshooting process and ensure safe resolution?
= What safety and quality control measures should be considered during troubleshooting?

* How does operational excellence relate to maintaining precision, safety, and quality
control during this process?

4. Group Presentations (20 minutes):

o Each group will present their scenario, the troubleshooting process, and their proposed
solutions. Presentations should include:

* Aclear explanation of the malfunction or issue.
* The troubleshooting steps taken to resolve the issue.
= How SOPs were used to guide the process.

* The safety measures and quality controls implemented to ensure the solution was safe
and effective.

o Encourage questions and discussions from other groups to explore different approaches to
troubleshooting and operational excellence.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key discussion points:

= Howdid each group approach troubleshooting? Were there different methods to resolve
the issue?

*  Why is it crucial to follow SOPs when troubleshooting equipment malfunctions?

= How do operational excellence, precision, safety, and quality control contribute to the
success of the wafer thinning and lapping process?

=  What key learnings can be applied to future troubleshooting situations in wafer
processing?

Examples of Scenario Cards:
Scenario 1:

During the wafer thinning process, you notice that the thinning rate is inconsistent across the wafer
surface. The equipment seems to be functioning properly, but there is an uneven thinning pattern.

e Discussion Prompts:

o What could be causing the uneven thinning rate? (e.g., misalignment, incorrect equipment
settings, inconsistent pad pressure)




Facilitator Guide

o What troubleshooting steps should be taken to address this issue? (e.g., check equipment
calibration, inspect the lapping pads, verify alignment)

o How does adhering to the equipment SOP help in resolving this problem?

o What safety and quality measures should be followed to ensure the wafer is not damaged
during troubleshooting?

Scenario 2:

While operating the lapping machine, the machine suddenly stops working. The display shows an error
message indicating a malfunction, but you don’t know the specific cause.

e Discussion Prompts:

o What steps should be followed to troubleshoot this equipment malfunction? (e.g., check
power source, inspect internal components, refer to SOPs for troubleshooting)

o How can the SOPs guide you through resolving the error safely and efficiently?

o What safety precautions should be taken to ensure no harm comes to the equipment or
personnel during the troubleshooting process?

Scenario 3:

After performing a routine lapping process, you notice a slight decrease in wafer quality, with minor
scratches visible on the surface.

e Discussion Prompts:

o What might be causing the decreased wafer quality? (e.g., worn lapping pads, improper
pressure settings, contamination)

o What troubleshooting steps can be implemented to identify and correct the issue? (e.g.,
check pad condition, review process parameters)

o How can SOPs assist in maintaining precision and quality control during the troubleshooting
process?

o What additional quality control measures should be taken to prevent defects?

Activity Duration Resources used
Wafer Processing Whiteboard or flipchart, Markers, Sticky notes
Troubleshooting (different colors), Scenario cards (described
Simulation below)

Standard Operating Procedures (SOPs) for wafer
thinning and lapping (optional)
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Vv

Guide the trainees throughout the activity

Ensure that all trainees participate in the activity

- Notes for Facilitation

Emphasize the importance of following SOPs for troubleshooting and equipment calibration to
ensure safety and consistency.

Highlight the need for careful adjustments to maintain wafer quality and prevent defects.

Ensure teams prioritize safety during troubleshooting, including proper PPE use and equipment
deactivation before adjustments
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- Exercise |2

Multiple Choice Questions (MCQs):

1. What is the primary impact of wafer thickness on semiconductor device performance?
A) It affects only the mechanical strength of the wafer.
B) Thinner wafers lead to better heat dissipation and electrical performance.
C) Thicker wafers are better for faster devices.
D) Wafer thickness has no impact on device performance.

Answer: B) Thinner wafers lead to better heat dissipation and electrical performance.

2. Which of the following polishing pad types is most likely to achieve the best surface finish for
Telecom semiconductor devices?

A) Hard pads with rough surfaces.
B) Soft pads with smooth surfaces.
C) Diamond-coated pads.

D) Pads with varying hardness.

Answer: B) Soft pads with smooth surfaces.

3. Which of these is NOT a common defect encountered in thinning and lapping processes?
A) Wafer cracking.
B) Surface roughness.
C) Oxidation of the wafer.
D) Inconsistent wafer thickness.

Answer: C) Oxidation of the wafer.

4. What is the main purpose of using a slurry solution in wafer thinning and lapping?
A) To clean the wafer surface.
B) To provide cooling during the process.
C) To aid in the abrasion of the wafer surface.
D) To prevent wafer cracking.

Answer: C) To aid in the abrasion of the wafer surface.
Fill in the Blanks:

1. The primary function of a is to ensure uniform thinning of the wafer by providing a
consistent abrasive surface during the process.

Answer: polishing pad

2. The appropriate helps secure wafers onto processing platforms, ensuring they remain
stable during thinning and lapping processes.

Answer: mounting procedure

o
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3. In wafer thinning and lapping processes, is crucial to ensure that process parameters
such as pressure, speed, and slurry concentration are set according to specifications.

Answer: configuration of equipment

4. Proper helps maintain wafer quality and safety by ensuring all relevant data, results,
and observations are properly documented during processing.

Answer: record-keeping

Match the Following:

1. Match the wafer material with the appropriate thinning technique:

Column A Column B

A) Silicon 1) Diamond slurry
B) Sapphire 2) Chemical-mechanical polishing (CMP)
C) Gallium Arsenide 3) Mechanical lapping

Answer:A-2,B-3,C-1

2. Match the equipment with its function in wafer thinning and lapping:

Column A Column B

A) Profilometer 1) Thins the wafer surface
B) Polishing pad 2) Measures surface roughness
C) Lapping machine 3) Holds the wafer during processing

Answer:A-2,B-1,C-3
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At the end of this module, the participant will be able to:

1.

10.

11.
12.
13.

14.

15.

16.

17.

18.

19.

Explain the functioning principles of wafer thinning and lapping equipment (e.g., mechanical
grinding, CMP).

Describe the standard operating procedures (SOPs) for safe operation of specific thinning and
lapping equipment models used in the workplace.

Identify potential hazards associated with the equipment (e.g., moving parts, electrical hazards,
chemical exposure) and appropriate safety protocols.

Explain the importance of personal protective equipment (PPE) and selecting appropriate PPE
based on the materials and processes involved.

Discuss established preventive maintenance schedules and procedures for the specific
equipment.

Describe the functions and purposes of different equipment components (e.g., polishing pads,
filters, waste disposal systems).

Explain the importance of accurate record- keeping for completed maintenance tasks and
identified equipment issues.

Identify common operational problems encountered during wafer thinning and lapping
processes (e.g., slow thinning rate, uneven surface finish).

Analyze the impact of process parameter variations on equipment performance (e.g., polishing
pressure, slurry composition).

Explain established procedures for troubleshooting and escalating complex equipment
malfunctions, recognizing the limitations of basic troubleshooting.

Demonstrate pre-operational checks on wafer thinning and lapping equipment.
Select and utilize appropriate PPE based on the materials and processes involved.

Employ proper handling techniques to carefully load and unload wafers onto the processing
platform.

Demonstrate operating the equipment safely and effectively, following SOPs, starting the
equipment, maintaining focus on the process, and adhering to established parameters (e.g.,
speed, pressure).

Monitor the process using gauges and instruments to ensure parameters are within specified
ranges.

Demonstrate cleaning of polishing pads and filters according to established schedules and
procedures.

Perform disposal of waste materials from the equipment following designated procedures, and
lubricate moving parts according to manufacturer’s recommendations.

Demonstrate replacing consumable items like abrasives, slurries, and filters as needed,
inspecting equipment components for signs of wear and tear (e.g., worn-out polishing pads,
damaged belts)

Attempt to troubleshoot the issue by following established procedures for minor adjustments.
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Unit 3.1: Introduction to Wafer Thinning and Lapping
Equipment

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Explain the functioning principles of wafer thinning and lapping equipment (e.g., mechanical
grinding, CMP).

2. Describe the functions and purposes of different equipment components (e.g., polishing pads,
filters, waste disposal systems).

3. Identify potential hazards associated with the equipment (e.g., moving parts, electrical hazards,
chemical exposure) and appropriate safety protocols.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the functioning principles of wafer thinning and lapping equipment, focusing
on mechanical grinding and chemical-mechanical polishing (CMP). We will explore the roles of various
equipment components such as polishing pads, filters, and waste disposal systems. Additionally, we
will identify potential hazards associated with these processes, including moving parts, electrical risks,
and chemical exposure, while emphasizing the necessary safety protocols to ensure a safe working
environment.

- Ask

Ask the participants the following questions:

e What are the main components involved in the wafer thinning and lapping process, and why is
safety important when using these machines?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Principles of Wafer Thinning and Lapping Equipment

Wafer thinning and lapping are essential processes in semiconductor manufacturing that involve
reducing the thickness of a wafer to meet the specifications required for device applications. The
process is performed using different types of equipment, primarily mechanical grinders and chemical-
mechanical polishers (CMP), depending on the material properties and desired wafer characteristics.

o
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Mechanical Grinding:

Mechanical grinding is a traditional method for wafer thinning. It involves the use of a rotating abrasive
wheel or disk that grinds down the wafer to the desired thickness. The wafer is typically held on a vacuum
chuck to ensure stability during the grinding process. The grinding wheel is often made of materials such
as diamond or silicon carbide due to their hardness and ability to cut through various semiconductor
materials, including silicon, gallium arsenide, and sapphire. The grinding process produces a relatively
rough surface that may require additional polishing steps to achieve the desired surface finish.

The key components in mechanical grinding include:

e Grinding wheel: The abrasive surface that performs the thinning.
e Vacuum chuck: A platform that holds the wafer in place.

e Cooling system: A coolant (often water or other liquids) that cools both the wafer and the
grinding wheel to prevent overheating.

Chemical-Mechanical Polishing (CMP):

CMP is a more advanced method used to achieve both thinning and fine surface polishing. CMP
combines mechanical abrasion with chemical etching to provide a highly controlled, uniform removal
of material. The process uses a slurry composed of abrasive particles suspended in a liquid solution that
interacts chemically with the wafer’s surface. During CMP, the wafer is rotated on a polishing pad, and
the slurry is applied to the wafer’s surface. The polishing pad is typically made of soft, porous material
that allows the slurry to interact with the wafer while providing a uniform pressure distribution.

CMP is particularly effective in achieving precise wafer thicknesses and smooth surfaces, especially for
advanced semiconductor devices requiring ultra-flat surfaces. CMP is often used for materials that are
difficult to grind, such as compound semiconductors and oxide films.

Components of Wafer Thinning and Lapping Equipment

Wafer thinning and lapping systems consist of various components that work together to ensure the
process is efficient, safe, and precise. The most important components include:

1. Polishing Pads:

Polishing pads are essential in both grinding and CMP processes. In mechanical grinding,
pads help distribute pressure across the wafer’s surface. In CMP, pads provide the surface for
chemical interaction, assisting in the removal of material while maintaining uniformity in the
surface finish. The pads are typically made from materials such as polyurethane, which offer a
balance between softness and durability. The choice of polishing pad depends on the material
of the wafer and the surface finish requirements.

2. Filters:

Filters play a critical role in removing contaminants and particulate matter from the slurry used
in CMP. They ensure that only clean, finely ground abrasives come into contact with the wafer,
preventing scratches or surface defects. Filters also prevent clogged slurry systems and maintain
the consistency of the chemical and abrasive properties during the polishing process.

3. Waste Disposal Systems:

Given the abrasive nature of the grinding and CMP processes, the removal of waste materials
is crucial. Waste disposal systems collect and remove the slurry and grinding debris, ensuring
they do not interfere with the wafer or the equipment. These systems also help in maintaining
a clean, controlled environment, which is essential in semiconductor fabrication to prevent
contamination.




e — Facilitator Guide

4. Vacuum Chuck and Holders:

These components are used to secure the wafer during grinding, lapping, and polishing
processes. A vacuum chuck ensures that the wafer remains stable on the equipment while it is
being processed, preventing any shifts or potential damage during thinning or polishing.

Potential Hazards and Safety Protocols
Hazards Associated with Equipment Operation
1. Moving Parts:

Wafer thinning and lapping equipment often involves high-speed rotating parts, such as
grinding wheels, polishing pads, and vacuum chucks. The moving parts can present several risks,
including mechanical injury if proper safety protocols are not followed. Workers should avoid
close proximity to rotating components and ensure that safety guards are in place to prevent
accidents.

2. Electrical Hazards:

As most wafer thinning and lapping equipment operates with electric motors, there is a risk
of electrical hazards, especially if the equipment is not well-maintained or grounded. Wet
processes like CMP introduce additional risks, as water and electricity can present a dangerous
combination. Regular inspection of electrical systems, proper grounding, and using insulated
tools are essential to mitigate electrical shock risks.

3. Chemical Exposure:

CMP slurry often contains chemicals that can be hazardous to human health, including acids,
bases, and toxic metal compounds. During the thinning and polishing processes, workers may
be exposed to these chemicals through inhalation, skin contact, or eye contact. It is crucial to
follow safety procedures to prevent chemical exposure, including wearing protective gear such
as gloves, goggles, and face shields, and ensuring adequate ventilation in the working area.

Safety Protocols

To mitigate the risks associated with wafer thinning and lapping equipment, strict safety protocols
should be followed, including:

1. Personal Protective Equipment (PPE):

Wearing appropriate PPE is crucial for preventing exposure to hazardous materials and avoiding
physical injuries. Essential PPE includes:

o Gloves to protect hands from chemicals and abrasive materials.
o Safety goggles or face shields to protect eyes from chemical splashes and debris.
o Lab coats or cleanroom suits to prevent contamination and protect clothing from chemicals.
o Hearing protection when working with high-speed equipment generating loud noise.
2. Training and Safe Operating Procedures:

Operators should undergo training on the safe handling and operation of thinning and lapping
equipment. This includes understanding the proper setup, calibration, and maintenance
procedures, as well as identifying and addressing potential equipment malfunctions.

3. Environmental Controls:

Proper ventilation systems should be installed to maintain airflow and prevent the buildup
of harmful fumes or particles in the workspace. This includes exhaust systems for removing
chemical vapors and air filtration systems for cleaning the air.
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4. Emergency Procedures:

Clear emergency protocols should be in place to handle accidents involving chemical spills,
electrical malfunctions, or equipment failure. This includes having first-aid kits and emergency
showers readily accessible in case of exposure to harmful substances.

In conclusion, wafer thinning and lapping processes require a combination of mechanical and chemical
techniques to achieve the desired wafer characteristics. Understanding the principles behind equipment
like grinders and CMP machines, as well as the critical components used in these systems, is essential
for efficient operation. Additionally, being aware of the potential hazards and adhering to strict safety
protocols ensures that the processes can be carried out safely and effectively, maintaining both operator
safety and wafer quality.

Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity | 7=

Group Activity: Wafer Thinning and Lapping Equipment Safety and Operation Simulation

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)
e Equipment SOPs (optional)
Instructions:
1. Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the objectives of the activity:
* To understand the principles behind wafer thinning and lapping equipment.
= To familiarize participants with the functions of different equipment components.
* To identify potential hazards associated with the equipment and apply safety protocols.
o Brief Review:

= Wafer Thinning and Lapping Equipment: Discuss the functioning principles of wafer
thinning and lapping equipment, including mechanical grinding and chemical mechanical
planarization (CMP) processes.

* Equipment Components: Explain the functions of key components such as polishing
pads, filters, and waste disposal systems. Emphasize how each component contributes
to the overall efficiency and quality of wafer processing.

= Potential Hazards and Safety Protocols: Identify hazards such as moving parts, electrical

o
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Scenario 1:

risks, and chemical exposure. Highlight the safety protocols that ensure worker safety
and the integrity of the process.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a hypothetical situation
related to equipment malfunction or safety concerns during wafer thinning or lapping. The sce-
nario will require the group to assess the situation, address the potential hazards, and propose
solutions that incorporate both troubleshooting and safety measures.

3. Group Discussion and Planning (20 minutes):

o Each group should discuss their scenario using the following prompts:

What malfunction or safety issue is presented in the scenario? (e.g., equipment
malfunction, safety hazard)

What steps should be taken to resolve the issue or mitigate the hazard? (e.g.,
troubleshooting steps, safety measures)

What is the role of different equipment components (e.g., polishing pads, filters) in
preventing or addressing the issue?

What safety protocols should be followed to ensure both the equipment and employees
are protected?

How can precision, safety, and quality control be maintained during troubleshooting
and repair?

4. Group Presentations (20 minutes):

o Each group will present their scenario, the analysis of the issue, and the proposed solutions.
Presentations should include:

An explanation of the malfunction or safety issue.
The troubleshooting or mitigation steps taken.
Safety measures that were followed to address the issue.

The importance of equipment components in ensuring safe and effective resolution.

o Encourage questions and discussions from other groups to explore different approaches to
resolving issues and implementing safety protocols.

5. Debriefing and Key Takeaways (10 minutes):

o Facilitate a class discussion to debrief the activity. Key points to consider:

How did each group approach troubleshooting and safety in their scenario?

Why is it important to understand the role of equipment components when addressing
issues?

How do safety protocols ensure the protection of employees and equipment during
wafer thinning and lapping?

What are the key lessons learned regarding troubleshooting, safety, and operational
excellence?

Examples of Scenario Cards:

During a routine maintenance check, a technician notices that a polishing pad on the lapping machine
is worn unevenly, which may lead to inconsistent wafer thinning.

e Discussion Prompts:




Assembly Process Sr. Technician —
Wafer Thinning & Lapping

o What could be causing the uneven wear on the polishing pad?

o Whattroubleshooting steps should be taken to resolve this issue? (e.g., check pad alighment,
replace worn pads)

o How do the polishing pads contribute to the precision of the thinning process?
o What safety protocols should be followed when replacing the pad?
Scenario 2:

A power surge causes the wafer thinning machine to stop abruptly. The electrical system seems to be
the issue, and there is concern about potential damage to both the equipment and wafers.

e Discussion Prompts:

o What steps should be taken to safely troubleshoot the electrical issue? (e.g., inspect power
supply, check fuses, reset the system)

o How do the machine’s electrical components affect the overall process?
o What safety protocols should be followed to avoid further electrical hazards?
Scenario 3:

While performing wafer lapping, a chemical spill occurs from the cleaning solution used in the process.
There is a risk of chemical exposure to employees.

e Discussion Prompts:

o Whatsteps should be taken to clean up the spill and contain the hazard? (e.g., use appropriate
absorbent materials, dispose of chemicals properly)

o How do the filters and waste disposal systems function in preventing contamination during
wafer processing?

o What safety protocols should be followed to protect employees from chemical exposure?

Activity Duration Resources used
Wafer Thinning and Whiteboard or flipchart,Markers,Sticky notes
Lapping Equipment (different colors),Scenario cards (described
Safety and Operation below),Equipment SOPs (optional) etc.
Simulation

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Ensure groups know how the equipment works and its key components.

e Guide groups to spot hazards and create safety protocols.

e Highlight the need for clear safety checklists and documentation.

o
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Unit 3.2: Safe Equipment Operation and SOPs

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Describe the standard operating procedures (SOPs) for safe operation of specific thinning and
lapping equipment models used in the workplace.

2. Explain the importance of personal protective equipment (PPE) and selecting appropriate PPE
based on the materials and processes involved.

3. Demonstrate pre-operational checks on wafer thinning and lapping equipment.

4. Demonstrate operating the equipment safely and effectively, including starting the equipment,
maintaining focus on the process, and adhering to established parameters (e.g., speed, pressure).

5. Monitor the process using gauges and instruments to ensure parameters are within specified
ranges.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the standard operating procedures (SOPs) for the safe operation of wafer
thinning and lapping equipment, focusing on the importance of personal protective equipment (PPE)
and its selection based on materials and processes. We will also demonstrate pre-operational checks,
safe equipment operation, and process monitoring to ensure equipment is functioning within specified
parameters for optimal performance and safety.

- Ask

Ask the participants the following questions:

e What do you think are the most important safety precautions when operating wafer thinning
and lapping equipment?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

o
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— Elaborate

Wafer Thinning & Lapping

1. Standard Operating Procedures (SOPs) for Safe Operation of Thinning and Lapping Equipment

Standard Operating Procedures (SOPs) are essential documents that outline the safest and most efficient
way to operate thinning and lapping equipment in semiconductor processing. These procedures are
crucial in ensuring consistent outcomes while maintaining safety, quality, and equipment longevity.

Purpose of SOPs:

Consistency: SOPs ensure that operators follow the same steps each time, minimizing variability
in process outcomes. This is essential in industries like semiconductor manufacturing where
precision is critical.

Safety: SOPs provide a structured approach for safe equipment operation, preventing accidents
and injuries.

Quality Control: By following SOPs, operators can maintain wafer integrity and minimize defects
like cracks, scratches, and uneven thinning.

Key Elements of SOPs for Thinning and Lapping Equipment:

Preparation: SOPs start with detailed steps for equipment setup, such as calibrating machines,
ensuring all components are clean, and verifying that wafers are mounted securely. Proper
inspection of abrasive materials, slurry, and polishing pads is also included.

Process Parameters: SOPs specify the required process parameters (e.g., speed, pressure, slurry
flow) for different types of wafers and processes. These parameters need to be set based on the
device requirements, wafer material, and specific thinning or lapping technique being used.

Safety Precautions: SOPs describe the importance of safety during equipment operation,
covering machine startup, safe use of chemicals, monitoring moving parts, and the necessary
personal protective equipment (PPE).

Post-Operation Checks: SOPs also outline the steps for safely shutting down equipment and
conducting post-operation checks to ensure everything is clean, functional, and ready for the
next use.

2. Importance of Personal Protective Equipment (PPE)

Personal Protective Equipment (PPE) is essential to safeguard operators from potential hazards in wafer
thinning and lapping processes, which involve hazardous materials, moving parts, and high-pressure
equipment. PPE helps prevent injuries from physical, chemical, and environmental risks.

Why PPE is Important:

Chemical Exposure: Thinning and lapping processes often involve hazardous chemicals such as
abrasives, slurries, and cleaning agents. PPE such as gloves, face shields, and aprons are critical
for protecting the skin and eyes from chemical burns or irritation.

Mechanical Hazards: Wafer thinning and lapping equipment typically includes moving parts
that can pose serious risks, including cuts, bruises, or worse if safety measures are not followed.
Gloves, safety shoes, and equipment barriers are essential.

Environmental Protection: Cleanroom environments where wafer processing occurs are
designed to reduce contaminants. Wearing cleanroom-approved PPE, such as gowns, gloves,
and masks, helps maintain the integrity of the process and the cleanliness of the wafers.

Types of PPE for Wafer Thinning and Lapping:

Gloves: To prevent direct contact with hazardous chemicals and protect against sharp edges on
wafers.
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e Face Shields and Goggles: To protect eyes from flying debris, slurry splashes, and chemical
vapors.

e Aprons and Lab Coats: For protection from chemical spills and splashes.

e Hearing Protection: In environments with high noise levels, hearing protection like earplugs or
earmuffs is necessary.

e Respirators: Used when handling powders or slurries that can produce harmful dust or fumes.

PPE is not just about physical protection but also about maintaining a clean and controlled environment.
Adherence to proper PPE usage helps reduce contamination risks and ensure that operators and the
cleanroom remain safe.

3. Pre-Operational Checks on Wafer Thinning and Lapping Equipment

Pre-operational checks are crucial to ensure that wafer thinning and lapping equipment is functioning
properly and safely before beginning the processing. These checks help identify potential issues early
on and prevent accidents or equipment damage.

Pre-Operational Steps:

e Inspection of Equipment: Before starting any wafer thinning or lapping process, operators
should visually inspect the equipment to ensure all parts are in good condition, and no obvious
wear or damage is present. The grinding or polishing pads should be free from damage and
wear.

e (Calibration: Calibration of equipment such as pressure sensors, speed controllers, and slurry
dispensers ensures that the equipment will perform within specified parameters. Calibration is
vital for maintaining accuracy and consistency throughout the process.

e Slurry Preparation: The slurry should be properly mixed to the correct concentration and
checked for cleanliness. Contaminated or improperly mixed slurry can result in poor surface
finish or wafer damage.

e Wafer Loading and Mounting: Wafer mounting is essential to prevent the wafer from moving
during the thinning or lapping process. The wafer should be secured using the appropriate
holders or fixtures to avoid shifting, which could lead to scratches or misalignment.

e Check for Waste Disposal Setup: Ensure that the waste disposal systems, such as filters, are in
place and functioning to handle slurry and chemical byproducts produced during the process.

By performing these checks, operators can verify that all components are in working order, minimizing
downtime, enhancing safety, and preventing damage to both the equipment and the wafer.

4. Operating the Equipment Safely and Effectively

Operating wafer thinning and lapping equipment requires precision, attentiveness, and adherence to
safety protocols. Operators must stay focused on the task at hand while ensuring that the equipment is
functioning optimally within the specified process parameters.

Key Aspects of Safe and Effective Operation:

e Startup Procedure: Begin by ensuring that all safety protocols are in place, including PPE and
equipment settings. Start the equipment according to the SOPs, ensuring smooth acceleration
to the desired speed and pressure.

e Monitor Parameters: Continuously monitor process parameters such as speed, pressure, and
slurry flow. Equipment like pressure gauges and flow meters can be used to ensure that these
parameters remain within the recommended ranges. Deviations from these settings can result
in poor wafer quality or even equipment failure.
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e Maintain Focus: Operators should remain focused on the process to detect any irregularities or
issues early, such as inconsistencies in pressure or surface finish. If any anomalies are detected,
operators should pause the process and troubleshoot as necessary.

e Adhere to Process Parameters: Every wafer thinning and lapping process has optimal conditions
(e.g., speed, pressure, and slurry concentration). Operators should always adhere to these
parameters as even minor variations can lead to significant quality issues.

e Equipment Adjustments: Operators may need to adjust certain parameters during the process,
such as increasing or decreasing pressure, changing slurry, or altering speed. These adjustments
must be done carefully and within the range specified in the SOPs to avoid damage to the wafer
or equipment.

5. Monitoring the Process Using Gauges and Instruments

Monitoring is an ongoing task that involves regularly checking equipment and process parameters to
ensure the wafer thinning and lapping operation is progressing correctly.

Key Instruments for Monitoring:

e Pressure Gauges: Used to monitor the pressure applied to the wafer. Maintaining the correct
pressure ensures uniform thinning or lapping and prevents damage to the wafer.

e Speed Controllers: Speed is a critical factor in both thinning and lapping. Operators should
monitor and adjust the speed of the grinding or polishing head to ensure that it remains within
safe limits for the specific wafer and process.

¢ Temperature Sensors: These help to monitor the temperature of the wafer or the equipment,
as overheating can result in defects or damage to both the wafer and the equipment.

e Thickness Measurement Tools: Tools like profilometers or micrometers are used to measure
the wafer’s thickness during the thinning process to ensure uniformity and achieve the desired
thickness.

e Surface Profilers: These instruments assess the surface finish of the wafer after the lapping
process to check for defects such as scratches, uneven surfaces, or other imperfections.

By keeping an eye on these instruments and responding to any readings that fall outside the desired
parameters, operators can adjust the process promptly to ensure the wafer is processed safely and to
specification.

Efficient wafer thinning and lapping processes are central to semiconductor device fabrication, and
operators must have a deep understanding of the equipment, safety protocols, and process monitoring.
SOPs provide a standardized approach to operation, ensuring safety and quality control, while PPE
ensures protection from physical and chemical hazards. Pre-operational checks, effective operation
of equipment, and continuous monitoring of process parameters are crucial for optimal outcomes.
By following these best practices, operators can maintain high-quality production standards, reduce
equipment downtime, and ensure safety at every step of the process.

Say |fa

Let us participate in an activity to explore the unit a little more.
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— Activity

2

Group Activity: SOPs and PPE Safety Demonstration for Wafer Thinning and Lapping
Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)

Scenario cards (described below)

Equipment manuals/SOPs (optional)

Gauges and instruments (optional for demonstration)

Instructions:

1.

Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the objectives of the activity:

To understand the safe operation of wafer thinning and lapping equipment.
To review the Standard Operating Procedures (SOPs) for specific equipment models.

To highlight the importance of Personal Protective Equipment (PPE) based on the
materials and processes involved.

To emphasize the need for pre-operational checks, effective equipment operation, and
process monitoring.

o Brief Review:

Wafer Thinning and Lapping Equipment: Discuss the functioning principles of wafer
thinning and lapping equipment and review SOPs for safe operation.

PPE Importance: Explain the types of PPE required (e.g., gloves, goggles, ear protection)
and how they protect workers from risks such as chemical exposure, physical injury, and
noise.

Pre-Operational Checks: Discuss the steps for checking equipment before use, ensuring
all safety parameters are met.

Operating the Equipment: Explain how to safely start the equipment, monitor the
process, and maintain focus on operational parameters such as speed and pressure.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a hypothetical situation
related to wafer thinning or lapping equipment operation, involving potential safety hazards or
process deviations that require intervention. The group needs to consider how to address the
scenario while ensuring safety, equipment efficiency, and employee engagement.

3. Group Discussion and Planning (20 minutes):

o Each group should discuss their scenario and address the following:

Identify the Key Issue: What safety concern or equipment issue is presented in the
scenario? (e.g., malfunctioning component, incorrect process parameters)

PPE Requirements: What PPE is necessary for the scenario, and why? How does PPE
protect workers in this situation?
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* Pre-Operational Checks: What pre-operational checks should be carried out to prevent
or address the scenario?

= Safe Equipment Operation: What are the steps to operate the equipment safely,
including starting and maintaining the correct speed/pressure?

= Monitoring Parameters: How will the group monitor the process and ensure parameters
are within specified ranges (e.g., using gauges and instruments)?

4. Group Presentations (20 minutes):

o Each group will present their scenario, the analysis of the issue, and the proposed solutions.
Presentations should include:

= The equipment issue or safety concern.

= The PPE required for the task.

= Pre-operational checks to ensure safety.

= How they would operate the equipment safely and monitor the process.

= Solutions to mitigate the identified issue while ensuring adherence to safety protocols
and operational efficiency.

o Encourage questions and discussions from other groups to explore different approaches
and reinforce key safety measures.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:

= What were the different strategies used by each group to ensure safe equipment
operation and process monitoring?

* How did the groups address PPE selection and safety concerns in their scenarios?

= How do pre-operational checks, equipment operation, and process monitoring
contribute to a safe and efficient working environment in wafer thinning and lapping
processes?

*  What key learnings can be applied to improve safety and operational efficiency in the
workplace?

Examples of Scenario Cards:
Scenario 1:

Issue: During a routine thinning process, the machine starts making unusual noises, and the pressure
gauge fluctuates erratically, indicating a potential malfunction.

e Discussion Prompts:
o What could be causing the irregularities in the machine’s operation?
o What pre-operational checks should be conducted to prevent such issues?
o What PPE should be worn to protect employees when investigating the equipment?
o How should the equipment be safely stopped and inspected?
o What steps should be taken to monitor and restore the correct pressure settings?
Scenario 2:

Issue: The technician notices that the grinding pad on the lapping machine is overly worn, leading to
uneven wafer thinning. The technician is concerned about the potential for wafer damage.
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e Discussion Prompts:
o How should the technician replace the grinding pad safely?
o What PPE is necessary for handling and replacing the grinding pad?

o How can the technician monitor and maintain proper pressure during the wafer thinning
process?

o What steps should be taken to prevent wafer damage and ensure uniform thinning?
Scenario 3:

Issue: An employee has noticed that they are experiencing eye irritation after working on the thinning
machine. It’s suspected that fumes from the chemical cleaning process are causing the issue.

e Discussion Prompts:
o What PPE should be required to prevent exposure to chemicals and fumes?

o How can the employee protect themselves from further exposure, and what steps should
they take if they experience irritation?

o What pre-operational checks could help identify issues in the chemical cleaning process
before they cause harm?

o How should the process be adjusted or monitored to reduce fume exposure during

operation?
Activity Duration Resources used
SOPs and PPE Safety Whiteboard or flipchart,Markers,Sticky
Demonstration for notes (different colors),Scenario cards
Wafer Thinning and (described below),Equipment manuals/SOPs
Lapping (optional),Gauges and instruments (optional for
demonstration) etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Emphasize the importance of following SOPs for equipment setup and operation, especially for
pre-operational checks and adjustments.

e Highlight the need for selecting and using appropriate PPE based on materials and process
hazards.

e Stress the importance of monitoring process parameters (speed, pressure) to avoid equipment
malfunction or wafer damage.
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Unit 3.3: Equipment Maintenance and Waste Management

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Discuss established preventive maintenance schedules and procedures for specific equipment.

2. Demonstrate cleaning of polishing pads and filters according to established schedules and
procedures.

3. Perform disposal of waste materials from the equipment following designated procedures.
4. Lubricate moving parts according to manufacturer’s recommendations.

5. Demonstrate replacing consumable items like abrasives, slurries, and filters as needed, and
inspect equipment components for signs of wear and tear (e.g., worn-out polishing pads,
damaged belts).

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the importance of preventive maintenance for wafer thinning and
lapping equipment, including cleaning, waste disposal, and lubrication. You will learn how to replace
consumable items like abrasives, slurries, and filters, and inspect equipment for wear and tear. Adhering
to maintenance schedules and procedures ensures the equipment’s longevity, efficiency, and safe
operation.

- Ask

Ask the participants the following questions:

e What do you think could happen if we don’t perform regular maintenance on wafer thinning
and lapping equipment?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

o
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- Elaborate

Preventive Maintenance Schedules and Procedures for Specific Equipment

Preventive maintenance (PM) refers to routine maintenance activities aimed at ensuring equipment
remains in optimal working condition and preventing breakdowns. Specific wafer thinning and lapping
equipment models require different maintenance schedules based on manufacturer recommendations
and the frequency of use.

Establishing a preventive maintenance schedule involves setting timelines for activities such as cleaning,
lubricating, and inspecting components. These schedules help avoid equipment malfunctions, reduce
unplanned downtime, and extend the operational life of the equipment. The maintenance procedures
typically include:

1. Daily Checks:

o Inspecting the general condition of equipment, ensuring that there are no visible signs of
wear or malfunction.

o Verifying that parameters such as speed, pressure, and temperature are set correctly for
safe and effective operation.

o Ensuringthatany dust or debris on equipment surfaces is removed, particularly in cleanroom
environments.

2. Weekly Checks:

o Checking the calibration of measurement instruments and gauges to ensure they are
providing accurate readings.

o Inspecting and cleaning any filters or cooling systems to prevent clogs and overheating.
3. Monthly or Quarterly Checks:
o Thorough cleaning and maintenance of critical components such as polishing pads and belts.
o Replacing consumables such as abrasives, slurries, and filters.
o Lubricating moving parts (e.g., rollers, belts) to reduce friction and prevent wear.

o Inspecting belts, wheels, and other high-stress parts for signs of damage, and replacing
them as necessary.

By adhering to a preventive maintenance schedule, equipment can operate more efficiently, with fewer
disruptions and reduced risk of failure.

Cleaning Polishing Pads and Filters

The cleaning of polishing pads and filters is a crucial part of maintaining wafer thinning and lapping
equipment, as these components play significant roles in the processing and quality of the wafer
surfaces.

1. Cleaning Polishing Pads:

Polishing pads become clogged with slurry and wafer material during the wafer thinning or
chemical-mechanical polishing (CMP) process. If not properly cleaned, the buildup can affect
the quality of the wafer surface finish and reduce the effectiveness of the polishing process. To
clean polishing pads:

o Rinse with water: After each use, rinse the pad to remove any excess slurry.

o Use cleaning agents: Apply a mild detergent or recommended cleaning agent to break down
the slurry residue.
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2.

o Brush the pad: Use a soft brush to gently scrub the pad’s surface, removing debris and
preventing clogging.

o Drying: Allow the pads to air dry or use a clean, lint-free cloth to pat them dry before reusing
them.

Cleaning Filters:

Filters used in wafer thinning and lapping equipment prevent contamination by capturing dust,
slurry particles, and other debris. Over time, filters can clog, which reduces their efficiency and
could cause equipment malfunctions. Cleaning procedures include:

o Rinse with water: Most filters can be rinsed with water to remove fine particles.

o Use solvents if necessary: For more stubborn residues, apply solvents as specified by the
equipment manufacturer.

o Dry completely: Before reassembling, ensure that filters are thoroughly dried to prevent
contamination in future processing.

Disposal of Waste Materials

Disposal of waste materials generated from wafer thinning and lapping processes must be done
following strict guidelines to ensure compliance with safety and environmental regulations. Waste
materials typically include slurry residues, polishing pads, worn-out filters, and chemical waste. The
disposal process includes:

1.

Slurry Disposal:

Slurry contains fine particles of abrasive material suspended in liquid, often containing chemicals
or metals that can be hazardous. It must be collected in designated containers and disposed of
according to local environmental regulations. Depending on the composition, slurry may need
to be processed as hazardous waste. Special handling procedures should be followed to prevent
contamination and environmental damage.

Polishing Pads and Filters:

Polishing pads, when worn out or too contaminated, should be disposed of in designated
waste containers. In some cases, the used pads may be recyclable, depending on their material
composition. Filters that have been used extensively and are no longer functional must also be
disposed of according to the equipment’s waste disposal guidelines.

Chemical Waste Disposal:

Any chemicals used in the thinning and lapping process, including cleaning agents, slurries, or
etchants, must be collected and disposed of as hazardous waste. Proper labeling and storage
of chemical waste are crucial to avoid accidents, such as spills or chemical reactions. Dispose of
chemicals through licensed waste disposal services that follow legal environmental practices.

Lubricating Moving Parts

Lubrication of moving parts is essential for reducing friction and wear, ensuring smooth operation, and
extending the service life of wafer thinning and lapping equipment. Moving parts such as rollers, belts,
and gears can deteriorate over time due to constant stress and friction. Lubrication helps minimize this
deterioration, preventing breakdowns and maintaining equipment efficiency.

1.

Choosing the Right Lubricant:

The type of lubricant to be used depends on the equipment specifications and the nature of the
moving parts. Some parts may require specific oils, greases, or dry lubricants to ensure proper
function. It is essential to use the manufacturer-recommended lubricants to avoid damage.
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2.

1.

Lubricating Moving Parts:

o Frequency: Lubrication frequency varies based on the equipment and the manufacturer’s
recommendations. Typically, moving parts should be lubricated weekly or monthly,
depending on the intensity of use.

o Application: Lubricate all key moving parts, including rollers, wheels, belts, and motors.
Apply the lubricant carefully to avoid spillage onto wafer surfaces or other equipment areas.

o Inspection: During lubrication, inspect parts for signs of wear, cracks, or damage, which may
indicate the need for part replacement.

Replacing Consumables: Abrasives, Slurries, and Filters

Over time, consumable items such as abrasives, slurries, and filters will wear out or become less
effective, requiring timely replacement to maintain the quality of the thinning and lapping process.
Properly replacing these consumables ensures the equipment continues to operate smoothly and that
wafer quality is not compromised.

Replacing Abrasives:

Abrasives are used in the grinding and lapping processes to wear down the wafer material to
the desired thickness. As abrasives wear out, they lose their effectiveness, which can result in
inefficient thinning or uneven surfaces. Check the abrasives regularly for wear and replace them
when they no longer provide the desired cutting performance.

Replacing Slurries:

Slurries, commonly used in CMP, are essential for achieving a smooth and polished wafer surface.
The slurry’s abrasive particles and chemical composition can break down over time, reducing
the effectiveness of the polishing process. Check the slurry regularly for changes in consistency
and composition, and replace it when necessary. Follow manufacturer recommendations for
the slurry mixture and replacement schedule.

Replacing Filters:

Filters capture particles and contaminants during the thinning and lapping processes. Over time,
they become clogged, reducing their filtration efficiency. Regularly inspect filters and replace
them when they show signs of clogging, wear, or damage. This helps maintain the quality of the
wafer and prevents contamination of the processing environment.

Inspecting Equipment Components for Wear and Tear

Regular inspection of equipment components is crucial to identify potential issues before they lead to
significant malfunctions. Worn-out components, such as polishing pads, belts, and abrasive wheels,
must be replaced to maintain the quality of the thinning and lapping process.

1.

Polishing Pads:

Polishing pads can become worn over time, with the surface losing its effectiveness for achieving
a smooth wafer finish. Regular inspection will help identify whether the pads have become
uneven, flattened, or clogged, indicating the need for replacement.

Belts and Wheels:

Belts and grinding wheels used in thinning and lapping machines are subject to wear due to
constant use. Check these parts for cracks, fraying, or significant wear. Replace worn-out belts
or wheels to ensure smooth operation and to prevent damage to wafers.
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3. Overall Equipment Condition:

Periodically inspect all equipment components for any signs of wear, corrosion, or damage. Any
worn parts should be replaced according to manufacturer recommendations to prevent further
damage to the equipment or wafer.

Routine preventive maintenance for wafer thinning and lapping equipment is essential for ensuring
safe, efficient, and high-quality operation. Proper cleaning of polishing pads and filters, timely disposal
of waste materials, lubrication of moving parts, and replacement of consumables all contribute to the
longevity of the equipment and the consistency of the process. Regular inspection of components for
signs of wear helps prevent costly downtime and ensures that wafer processing meets the required
quality standards. By following manufacturer recommendations and maintaining a regular maintenance
schedule, equipment can operate at peak performance, delivering high-quality results and ensuring a
safe working environment.

- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity |7

Group Activity: Preventive Maintenance and Equipment Care Simulation

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Equipment manuals/SOPs (optional)

e Cleaning supplies and equipment (optional for demonstration)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives:

= To understand the importance of preventive maintenance for equipment, including
cleaning, lubrication, and waste disposal.

= To practice handling real-world scenarios involving equipment upkeep, consumables
replacement, and waste management.

* To integrate employee engagement and safety protocols into equipment maintenance
procedures.

o Brief Review:

= Preventive Maintenance Schedules: Discuss the importance of establishing preventive
maintenance routines, including cleaning schedules, lubrication, and consumables
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replacement.

Waste Disposal Procedures: Review the appropriate procedures for safely disposing
of waste materials generated during equipment operation (e.g., polishing pads, used
abrasives).

Lubrication and Consumable Replacement: Emphasize the role of regular lubrication
and replacing worn consumables to ensure optimal performance and safety.

Employee Engagement: Discuss how to maintain employee morale and engagement
during maintenance tasks, focusing on clear communication and safety measures.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a hypothetical situation
related to equipment maintenance, including challenges related to preventive maintenance,
waste disposal, or consumable replacement. The group needs to address the scenario while
considering safety protocols, employee engagement, and operational efficiency.

3. Group Discussion and Planning (20 minutes):

o Each group should discuss their scenario and address the following prompts:

Identify the Maintenance Issue: What specific maintenance task is required in this
scenario (e.g., cleaning, lubrication, consumable replacement, waste disposal)?

Employee Engagement: How might the maintenance task affect employee morale and
engagement? How can you communicate the importance of the task to the team?

Safety Protocols: What safety measures should be followed during maintenance,
including the use of appropriate PPE (e.g., gloves, goggles)?

Preventive Maintenance Best Practices: What are the best practices for performing the
required maintenance safely and efficiently, according to manufacturer’s guidelines?

Waste Disposal and Consumables Management: How should waste materials be
handled and disposed of? How can you ensure proper management of consumables
and equipment wear?

4. Group Presentations (20 minutes):

Each group will present their scenario, analysis of the maintenance issue, proposed solutions,
and how they addressed safety, employee engagement, and operational efficiency. Presenta-
tions should include:

The identified maintenance task (e.g., cleaning polishing pads, lubricating parts).
The procedures followed to ensure safe and effective execution.
The proposed methods for managing waste materials and replacing consumables.

How they kept the team informed and engaged during the maintenance process.

o Encourage questions and discussions from other groups to explore different approaches
and reinforce best practices.

5. Debriefing and Key Takeaways (10 minutes):

o Facilitate a class discussion to debrief on the activity. Key points to consider:

What strategies did each group use to ensure effective equipment maintenance and
safety?

How did the groups address employee engagement during maintenance tasks?
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= What role does preventive maintenance play in ensuring equipment longevity, safety,
and efficiency?

= How did waste disposal and consumables management contribute to the overall
maintenance process?

= What are the key takeaways regarding the integration of safety protocols, employee
engagement, and operational best practices?

Examples of Scenario Cards:
Scenario 1:

Issue: During a routine maintenance check on the wafer thinning machine, a technician notices that the
polishing pads are significantly worn and need replacement. The technician also discovers a build-up of
dust and abrasives in the filter.

e Discussion Prompts:

o What steps should be taken to clean the polishing pads and filter according to manufacturer’s
guidelines?

o How should the technician dispose of the used materials (e.g., worn-out pads, used
abrasives)?

o What PPE should be worn during the cleaning and replacement process?

o How should the technician ensure that the machine is properly lubricated and ready for
operation after maintenance?

o How can you communicate the importance of these maintenance tasks to the team to
maintain engagement and morale?

Scenario 2:

Issue: The polishing machine has been running at reduced efficiency, and a routine check reveals that
several moving parts require lubrication. Additionally, a few consumable items (such as abrasives) are
nearly exhausted.

e Discussion Prompts:
o What specific parts should be lubricated according to the manufacturer’s recommendations?

o How can the technician ensure the machine is properly lubricated without causing over-
lubrication or damage?

o What is the process for replacing consumable items like abrasives, and how should they be
inspected for wear and tear?

o How should the technician manage the disposal of used abrasives and worn parts safely?

o What communication strategies can be used to engage employees in maintaining equipment
and preventing future issues?

Scenario 3:

Issue: The plant is experiencing a temporary shortage of a critical consumable (e.g., slurry) used in the
polishing process, and it’s unclear when the next shipment will arrive. This delay could cause production
slowdowns.

e Discussion Prompts:
o How should the team handle the situation while maintaining production levels?

o What alternative solutions can be implemented to minimize the impact of the consumable
shortage on production?
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o How can the team stay motivated and engaged during this challenge, especially if the
shortage leads to slower production?

o How should the team dispose of any remaining waste materials (e.g., leftover slurry) to
prevent contamination or equipment damage?

o What preventive measures can be taken to ensure that such shortages are avoided in the

future?
Activity Duration Resources used
Preventive Whiteboard or flipchart,Markers,Sticky
Maintenance and notes (different colors),Scenario cards
Equipment Care (described below),Equipment manuals/SOPs
Simulation (optional),Cleaning supplies and equipment
(optional for demonstration) etc.

Do

a

Guide the trainees throughout the activity

Ensure that all trainees participate in the activity

- Notes for Facilitation

Stress the importance of regular checks and replacing worn components to prevent equipment
failure.

Emphasize the need for proper waste disposal to ensure safety and environmental compliance.

Ensure teams properly inspect for wear and replace consumables, maintaining equipment
performance.
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Unit 3.4: Process Parameter Optimization and Record-Keeping

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Analyze the impact of process parameter variations on equipment performance (e.g., polishing
pressure, slurry composition).

2. Explain the importance of accurate record-keeping for completed maintenance tasks and
identified equipment issues.

Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss how variations in process parameters, such as polishing pressure and slurry
composition, affect the performance of wafer thinning and lapping equipment. We will also explore
the importance of maintaining accurate records for completed maintenance tasks and documenting
any equipment issues. Proper management of these aspects ensures optimal equipment performance,
efficiency, and quality control.

- Ask

Ask the participants the following questions:

e How do changes in polishing pressure or slurry composition impact the quality of wafer thinning
and lapping?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Impact of Process Parameter Variations on Equipment Performance

In wafer thinning and lapping processes, the control of process parameters is critical to achieving
consistent results and maintaining equipment performance. Variations in parameters such as polishing
pressure, slurry composition, and others can significantly affect both the quality of the wafer surface
and the longevity of the equipment.

o
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Polishing Pressure:

Polishing pressure directly impacts the rate of material removal during the chemical-mechanical
polishing (CMP) process. If the pressure is too high, it can cause excessive abrasion, leading to
wafer surface damage, such as scratches or unwanted topography. This can also accelerate wear on
the polishing pad and other equipment components. Conversely, insufficient pressure can result in
ineffective polishing, leaving the wafer surface uneven or with insufficient material removal, impacting
the device’s functionality.

For equipment performance, maintaining a consistent and controlled polishing pressure is essential.
Variations in pressure can cause uneven wear on the polishing pads and belts, leading to maintenance
issues such as frequent pad replacement and decreased equipment efficiency. Monitoring and
controlling polishing pressure within the recommended range ensures a uniform surface finish while
minimizing the wear of equipment components.

Slurry Composition:

Slurry is an essential component in the CMP process, as it helps remove material from the wafer surface
while polishing. The composition of the slurry—such as its chemical makeup, abrasiveness, pH level,
and viscosity—affects both the quality of the wafer surface and the performance of the equipment.
A slurry that is too abrasive or chemically reactive can damage both the wafer and the polishing pad,
leading to equipment degradation over time. On the other hand, an ineffective slurry mixture can result
in poor material removal and inefficient polishing, requiring longer processing times and more frequent
equipment adjustments.

Inconsistent slurry composition can also lead to clogging in filters and waste disposal systems, causing
operational inefficiencies and potential equipment malfunctions. Ensuring that slurry is correctly mixed
and maintained within specified parameters is crucial for both achieving desired wafer characteristics
and protecting equipment from damage.

Other Process Parameters:

Apart from polishing pressure and slurry composition, other factors such as rotational speed,
temperature, and wafer alignment also influence equipment performance. Variations in rotational
speed can lead to uneven material removal and inconsistencies in the surface finish, while temperature
fluctuations can affect slurry performance and pad wear rates. Proper calibration of these parameters
is necessary to ensure the equipment operates optimally, preventing unnecessary maintenance issues
and achieving uniform results.

Importance of Accurate Record-Keeping for Maintenance Tasks and Equipment Issues

Accurate record-keeping is vital for tracking the maintenance history and equipment performance in
wafer thinning and lapping processes. Detailed records enable operators and maintenance teams to
understand equipment conditions, identify recurring issues, and schedule preventive maintenance
effectively, ensuring the equipment operates at peak performance.

Tracking Maintenance History:

A thorough record of completed maintenance tasks provides a reference for the team to track repairs,
component replacements, and scheduled maintenance activities. This helps in identifying patterns, such
as frequent failures of certain components, which may indicate underlying issues with the equipment
or process parameters. For example, if a polishing pad is replaced frequently, the records could reveal
whether improper polishing pressure or slurry composition is contributing to the issue. With this
information, operators can adjust process parameters to optimize equipment performance and reduce
unnecessary downtime.
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Identifying Equipment Issues:

Accurate records also serve as a diagnostic tool for identifying issues that may not be immediately
apparent. Documenting changes in equipment behavior, such as unusual noises, vibrations, or deviations
in process parameters, allows for the early detection of potential failures before they escalate into
major breakdowns. Additionally, maintenance records help maintenance teams prioritize repairs based
on equipment usage, performance, and the criticality of each component to the overall process. This
structured approach helps reduce unplanned downtime and improves the overall reliability of the
equipment.

Optimizing Equipment Lifespan:

By consistently monitoring and documenting maintenance activities, operators can optimize the
lifespan of wafer thinning and lapping equipment. Regularly scheduled maintenance, as well as
proactive identification of wear and tear, ensures that equipment operates at its best for longer periods,
reducing the need for costly replacements and minimizing the risk of unexpected equipment failures.
Furthermore, well-maintained equipment performs more efficiently, contributing to higher yield rates
and better overall process outcomes.

In conclusion, process parameter variations, such as polishing pressure and slurry composition, can
significantly influence both wafer quality and equipment performance. Accurate record-keeping of
maintenance tasks and equipment issues plays a key role in preventing equipment failures, optimizing
performance, and extending the lifespan of wafer thinning and lapping systems. Both aspects are
essential for maintaining high-quality, efficient operations in semiconductor fabrication.

Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity &

Group Activity: Impact of Process Parameter Variations and Record-Keeping Simulation

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Equipment manuals/maintenance logs (optional)

e Example maintenance task records (optional)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives:

* To understand the impact of process parameter variations (e.g., polishing pressure,
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slurry composition) on equipment performance.

To emphasize the importance of accurate record-keeping in maintenance tasks and
identifying equipment issues.

To practice analyzing real-world maintenance scenarios and proposing actions based on
process variation and record-keeping practices.

o Brief Review:

Impact of Process Parameter Variations: Discuss how variations in process parameters
(e.g., polishing pressure, slurry composition) can affect equipment performance. For
example, incorrect polishing pressure might lead to excess wear, while improper slurry
composition could cause inconsistent polishing results.

Importance of Record-Keeping: Emphasize that keeping accurate records of completed
maintenance tasks, such as lubrications, replacements, and repairs, ensures continuity,
helps identify recurring problems, and facilitates proactive maintenance scheduling.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a hypothetical maintenance
situation that involves process parameter variations, equipment performance issues, or re-
cord-keeping challenges. The group needs to discuss the scenario, considering both equipment
performance and the importance of accurate record-keeping.

3. Group Discussion and Planning (20 minutes):

o Each group should discuss their scenario and address the following prompts:

Identify the Equipment Issue: What specific equipment performance issue is being
impacted (e.g., wear due to improper polishing pressure or inconsistent slurry
composition)?

Impact of Process Parameters: How do process parameter variations (e.g., polishing
pressure or slurry composition) affect equipment performance and longevity?

Record-Keeping Analysis: How would keeping accurate records of previous maintenance
tasks and equipment conditions help in resolving this issue?

Solutions and Actions: Propose actions or solutions to address the issue, considering
both technical adjustments (e.g., parameter corrections) and the importance of
documentation.

Employee Engagement: How can clear communication regarding these issues enhance
employee engagement and morale during maintenance tasks?

4. Group Presentations (20 minutes):

o Each group will present their scenario, the analysis of equipment issues and process
parameter impacts, and their proposed solutions to the rest of the class. Presentations
should include:

The identified equipment issue and how process parameters influence it.
Proposed corrective actions for the process parameters and the equipment.
Discussion of the role of record-keeping in identifying and solving the issue.

How the team ensured employee engagement and effective communication during the
process.
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o Encourage questions and discussions from other groups to explore different approaches
and reinforce best practices in maintenance management.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:

* How did each group approach the analysis of process parameter variations and their
impact on equipment performance?

=  What role did accurate record-keeping play in helping to identify and address
maintenance issues?

* How can maintaining proper documentation reduce downtime and prevent future
equipment failures?

* How did each group address employee engagement while handling technical
maintenance issues?

= What are the key lessons regarding the importance of both process parameter
optimization and detailed record-keeping in equipment maintenance?

Examples of Scenario Cards:
Scenario 1:

During routine maintenance, a technician notices that the polishing machine’s performance has
declined, producing inconsistent results. The technician suspects that variations in polishing pressure
and slurry composition may be the cause.

e Discussion Prompts:

o How might improper polishing pressure or incorrect slurry composition affect the polishing
results?

o How should the technician adjust the polishing pressure and slurry composition to restore
optimal performance?

o What steps should be taken to accurately document this issue in the maintenance logs and
ensure it’s addressed in future checks?

o How can employee morale be maintained if the issue requires additional maintenance work
or downtime?

Scenario 2:

The maintenance team is reviewing equipment records and notices that the lubrication schedule for
several machines has been inconsistent. Some machines have experienced premature wear, and others
are performing suboptimally due to lack of lubrication.

e Discussion Prompts:
o What is the impact of inconsistent lubrication on machine performance and lifespan?

o How can the team restore consistent lubrication and prevent further damage to the
equipment?

o What should be included in the maintenance log to ensure this issue is addressed and
monitored in the future?

o How can the team communicate the importance of consistent lubrication to ensure that
employees follow the correct procedures?
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During a routine maintenance check, a technician identifies a worn-out filter in an air purification unit.
The filter has been used longer than recommended. The technician suspects that improper maintenance
records may have contributed to this oversight.

e Discussion Prompts:
o How does the wear of the filter affect the overall performance of the air purification unit?
o What steps should be taken to replace the filter and return the unit to optimal performance?

o How can the technician ensure that proper record-keeping practices are implemented to
prevent future oversights?

o How can the maintenance team work together to ensure accurate records are kept moving

forward?
Activity Duration Resources used
Impact of Process Whiteboard or flipchart,Markers,Sticky notes
Parameter Variations (different colors),Scenario cards (described
and Record-Keeping below),Equipment manuals/maintenance logs
Simulation (optional) etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Highlight how slight changes in parameters like polishing pressure or slurry composition can
affect equipment performance and wafer quality.

e Discuss real-world examples of how incorrect settings can lead to surface defects, equipment
wear, or inefficiencies.

e Stress the need for thorough documentation of process parameters, maintenance tasks, and
equipment issues.

e Emphasize that proper record-keeping ensures that issues can be traced back to their cause,
helps optimize equipment use, and supports troubleshooting.
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Unit 3.5: Troubleshooting and Problem-Solving

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Identify common operational problems encountered during wafer thinning and lapping
processes (e.g., slow thinning rate, uneven surface finish).

2. Attempt to troubleshoot issues by following established procedures for minor adjustments.

3. Explain established procedures for troubleshooting and escalating complex equipment
malfunctions, recognizing the limitations of basic troubleshooting.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

Inthis unit, we will discuss common operational problems encountered during wafer thinning and lapping
processes, such as slow thinning rates and uneven surface finishes. We will explore troubleshooting
techniques, including basic adjustments and when to escalate complex equipment malfunctions. The
focus will be on understanding the procedures to effectively address minor issues and recognizing the
limits of basic troubleshooting.

- Ask

Ask the participants the following questions:

e What are some common problems you might face during the wafer thinning and lapping
process, and how would you address them?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Common Operational Problems in Wafer Thinning and Lapping

Wafer thinning and lapping are critical processes in semiconductor fabrication, which require precision
and careful monitoring to achieve optimal results. Several operational problems can occur during these
processes, affecting both wafer quality and equipment performance. Understanding these issues is
crucial for troubleshooting and ensuring successful outcomes.

1. Slow Thinning Rate: A common problem encountered during wafer thinning is a slow thinning
rate. This can occur due to a variety of factors:

o
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o Incorrect Polishing Pressure: If the pressure applied during the thinning process is too low,
the material removal rate will decrease, leading to slower thinning.

o Abrasive Material Wear: The abrasives used for thinning or lapping can wear out over time,
reducing their effectiveness and slowing the process.

o Slurry Composition: The slurry mixture plays a vital role in the thinning process. If the
composition is off (e.g., incorrect particle size, viscosity, or pH), the thinning rate can
significantly drop.

o Temperature Control Issues: If the system temperature isn’t properly maintained, it can
result in ineffective thinning, as the viscosity of the slurry may change, slowing down the
process.

Solution: Monitoring and adjusting the pressure, replacing worn abrasives, and ensuring cor-
rect slurry composition can resolve this issue. Additionally, temperature regulation is essential
to maintain the thinning efficiency.

Uneven Surface Finish: Achieving a smooth and uniform surface finish is crucial for wafer
functionality. Uneven surface finishes can be caused by:

° Inconsistent Pressure or Speed: Variations in the pressure or speed applied during the
thinning process can lead to uneven material removal, resulting in surface irregularities.

o Worn Polishing Pads: As polishing pads wear out, they may become less effective in providing
a uniform finish. Pads that are not replaced regularly can leave defects on the wafer surface.

o Slurry Imbalance: If the slurry composition is inconsistent, it can cause uneven removal
rates across the wafer surface.

o Improper Mounting: If the wafer is not securely mounted or aligned properly, it may lead to
uneven thinning or lapping across the surface.

Solution: Proper calibration of the equipment, use of fresh polishing pads, and balanced slurry
composition can help achieve a uniform surface. Ensuring correct wafer mounting and align-
ment is also essential.

Pad Clogging: Polishing pads can clog due to the accumulation of abrasive particles, slurry
residue, and material removed from the wafer. Clogged pads reduce the effectiveness of the
lapping or thinning process and can lead to an uneven surface finish.

Solution: Regular cleaning of the pads and using proper abrasive materials can help prevent
clogging. If clogging persists, replacing the pads may be necessary.

Troubleshooting Minor Operational Issues

Basic troubleshooting involves addressing common problems that occur during wafer thinning and
lapping processes. When such issues arise, operators typically follow established troubleshooting
procedures to resolve them before escalating the issue further.

1.

Slow Thinning Rate Troubleshooting:

o Step 1: Check the polishing pressure and ensure it aligns with recommended values. Adjust
the pressure if necessary.

o Step 2: Inspect the slurry composition for accuracy, ensuring that the right ratio and particle
size are used.

o Step 3: Examine the abrasive materials for wear and replace them if needed.

o Step 4: Verify that the temperature control system is functioning properly and that the
slurry viscosity is optimal.
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2. Uneven Surface Finish Troubleshooting:

o

o

o

o

Step 1: Ensure the wafer is properly mounted and aligned in the machine.
Step 2: Check the speed settings to ensure uniform material removal.
Step 3: Inspect the polishing pad for wear and replace it if necessary.

Step 4: Adjust slurry parameters, such as flow rate and particle size, to maintain consistent
polishing conditions.

3. Pad Clogging Troubleshooting:

o

o

o

Step 1: Inspect the pad for visible clogging or contamination.
Step 2: Perform a cleaning procedure to remove any buildup of slurry and abrasive materials.

Step 3: Replace the pad if cleaning doesn’t resolve the issue.

Troubleshooting Complex Equipment Malfunctions

While basic troubleshooting can resolve many minor issues, more complex problems may require
escalation to higher-level experts or additional resources. Common situations that may require
escalation include:

1.

Equipment Malfunction:

o

If the thinning or lapping machine experiences a mechanical failure (e.g., motor issues,
broken components), the issue may not be solvable through basic adjustments.

Operators should follow the equipment’s SOP for safely halting the process and inspecting
for signs of failure. If necessary, the issue should be reported to maintenance personnel who
have the expertise to repair or replace malfunctioning parts.

Process Deviation Beyond Tolerances:

o

Sometimes, the process parameters (e.g., polishing speed, pressure) deviate beyond the
allowable tolerances, and the result is poor wafer quality. If attempts to correct these
deviations through basic troubleshooting don’t work, the issue may be due to deeper
equipment or process issues that require professional analysis.

Escalating to a process engineer or technician may be required to adjust the machine’s
settings, calibrate the system, or make repairs.

Inconsistent Quality Over Time:

o

If the quality of thinning or lapping continues to fluctuate despite troubleshooting, the issue
could be related to the long-term wear of equipment or a deeper systemic issue in the
production environment. Regular calibration of tools and equipment might help identify
underlying problems.

Operators should escalate the problem to the production manager or process engineer for
further diagnosis.

In wafer thinning and lapping processes, a deep understanding of common operational issues,
troubleshooting techniques, and when to escalate problems is essential for maintaining equipment
efficiency and wafer quality. By effectively addressing minor issues, operators can ensure a smoother
process flow and prevent damage to both the wafers and the equipment. For more complex
problems, adhering to escalation procedures ensures that issues are dealt with promptly by experts,
minimizing downtime and production delays. Proper training and adherence to SOPs are vital for
identifying problems early, conducting efficient troubleshooting, and maintaining consistent results in
semiconductor fabrication.
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- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity | 7=

Group Activity: Troubleshooting Wafer Thinning and Lapping Equipment Issues

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Equipment manuals (optional)

e Troubleshooting guidelines (optional)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives:

= To identify common operational problems encountered during wafer thinning and
lapping processes.

* To practice troubleshooting minor issues using established procedures.

* To understand how to escalate complex equipment malfunctions when basic
troubleshooting is insufficient.

o Brief Overview of Processes:

=  Wafer Thinning and Lapping: Discuss wafer thinning and lapping as essential processes
in semiconductor manufacturing. Wafer thinning is the process of reducing the thickness
of the wafer, and lapping smooths the surface for further processing. Common problems
include slow thinning rates, uneven surface finishes, and equipment malfunctions.

= Troubleshooting Procedures: Introduce basic troubleshooting steps, such as inspecting
machine settings, checking consumables, cleaning parts, and adjusting parameters.
Explain the importance of escalating complex issues to qualified personnel when basic
troubleshooting does not resolve the problem.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a hypothetical operational
problem encountered during the wafer thinning and lapping process. The group needs to dis-
cuss how to troubleshoot the issue and propose solutions.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss their scenario and address the following prompts:

= |dentify the Problem: What operational issue is occurring in the wafer thinning or
lapping process (e.g., slow thinning rate, uneven surface finish)?

* Root Cause Analysis: What are potential causes for the problem (e.g., incorrect settings,
worn-out consumables, misaligned equipment)?
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= Basic Troubleshooting: How would you troubleshoot this issue using established
procedures? What minor adjustments can be made to resolve the issue?

* Escalating Complex Issues: If basic troubleshooting does not resolve the problem, what
steps should be taken to escalate the issue (e.g., contacting technical support, checking
equipment logs)?

= Safety and Employee Engagement: How would you ensure that the team remains
engaged and follows safety protocols while addressing the issue?

4. Group Presentations (20 minutes):

o Eachgroupwill presenttheirscenario, theidentified operational problem, the troubleshooting
steps taken, and their proposed solutions to the rest of the class. Presentations should
include:

* The problem identified in the wafer thinning or lapping process.

*  Proposed troubleshooting steps and minor adjustments to resolve the issue.
= Actions for escalating more complex issues.

* Employee engagement strategies during troubleshooting.

o Encourage questions and discussions from other groups to explore different approaches
and ensure a well-rounded understanding of the processes.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:

=  What were the different approaches taken by each group to troubleshoot the operational
problem?

= How did employee engagement and communication play a role in troubleshooting?
*=  When should troubleshooting procedures be escalated to more experienced personnel?

= What are some key learnings about wafer thinning and lapping processes,
troubleshooting, and teamwork?

Examples of Scenario Cards:
Scenario 1:

The thinning rate of a wafer is slower than expected, and the process is taking longer than planned. The
machine settings appear to be correct, but the thinning rate has decreased.

e Discussion Prompts:

o What could cause the thinning rate to slow down? (e.g., incorrect polishing pressure,
misaligned wafer)

o What basic troubleshooting steps would you take to adjust the thinning rate (e.g., recalibrate
machine, check slurry composition)?

o If the problem persists, what steps should you take to escalate the issue?
Scenario 2:

The wafer’s surface is uneven after lapping, with visible scratches and imperfections. The lapping
process has been running smoothly until now.

e Discussion Prompts:

o What could be causing uneven surface finishes (e.g., incorrect pad pressure, worn-out
abrasive)?
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o How would you troubleshoot the surface finish issue (e.g., change abrasive, adjust pad
pressure)?

o How can you ensure the equipment is properly maintained to prevent surface defects?
o What would you do if troubleshooting does not resolve the issue?
Scenario 3:

The lapping machine is malfunctioning, and despite minor adjustments, it is not producing consistent
results. The machine is exhibiting unusual vibrations, and the operator is unsure about what is wrong.

e Discussion Prompts:

o What could cause unusual vibrations during lapping (e.g., misalignment, worn-out
components)?

o What basic troubleshooting can be done (e.g., check alignment, inspect consumables)?

o How would you escalate the issue to senior technicians or maintenance personnel?

Activity Duration Resources used
Troubleshooting Wafer Whiteboard or flipchart,Markers,Sticky
Thinning and Lapping notes (different colors),Scenario cards
Equipment Issues (described below),Equipment manuals
(optional),Troubleshooting guidelines (optional)
etc.

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Start with basic checks (pressure, slurry, alignment) before escalating.

e Ensure the process follows logical steps to identify root causes.
e Teach when issues require expert intervention (e.g., complex equipment malfunctions).

e Avoid making untrained adjustments that could damage equipment.
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Unit 3.6: Practical Demonstrations and Advanced Handling

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Employ proper handling techniques to carefully load and unload wafers onto the processing
platform.

2. Select and utilize appropriate PPE based on the materials and processes involved.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the proper handling techniques for wafers during the thinning and lapping
processes, focusing on safe loading and unloading procedures onto processing platforms. We will also
explore the selection and use of appropriate Personal Protective Equipment (PPE) to ensure safety
when working with materials and equipment involved in wafer processing.

- Ask

Ask the participants the following questions:

e What are the key safety precautions you need to follow when handling wafers during the
thinning and lapping processes?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Proper Handling Techniques for Loading and Unloading Wafers

Wafer handling is a critical aspect of semiconductor manufacturing, particularly during thinning and
lapping processes. The wafers are delicate, thin slices of semiconductor material, typically silicon,
used in various electronic devices. Improper handling can lead to surface defects, contamination, and
breakage, compromising the integrity of the wafer and the final device’s functionality.

1. Loading and Unloading Techniques:

e (Clean Environment: The wafer must be handled in a cleanroom environment to avoid
contamination. The cleanroom ensures that airborne particles, dust, and other contaminants
do not affect the wafer’s surface during handling.

o
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Use of Specialized Tools: Wafer handling requires specialized tools such as wafer tweezers,
vacuum chucks, or wafer carriers designed to securely hold the wafer without applying
excessive force or causing damage. These tools should be regularly cleaned to prevent
contamination.

Gentle Contact: Always handle wafers with minimal contact to prevent any oils or
contaminants from the hands from transferring onto the wafer surface. If manual handling
is required, gloves or finger cots should be worn.

Wafer Orientation: When loading or unloading wafers, ensure that the wafer is correctly
oriented and placed onto the processing platform. The wafer must be aligned properly to
avoid unnecessary stress, which could cause cracks or warping.

Handling Procedures for Different Stages: During wafer thinning or lapping, wafers should
be loaded onto the platform gently, and special care must be taken to avoid touching the
polished surface. Once the processing is complete, the wafer should be unloaded carefully,
ensuring that it is handled only by the edges to prevent damage.

Handling in Wet and Dry Environments:

In certain steps of the thinning and lapping processes, wafers are handled in both wet and dry
environments. For instance, during chemical mechanical polishing (CMP), wafers are typically
wet. In this case, ensure that the wafer is dried thoroughly before the next stage to prevent
water or slurry contamination.

Selecting and Utilizing Appropriate PPE

Personal protective equipment (PPE) plays a vital role in ensuring safety during wafer handling,
particularly in wafer thinning and lapping processes. Given the hazardous materials, machinery, and
processes involved, it is essential to select the appropriate PPE to protect both the operator and the
wafer from damage.

1.

Types of PPE for Wafer Handling:

Gloves: Operators must wear clean, lint-free gloves (such as nitrile or latex gloves) when
handling wafers. This prevents contamination from oils, dirt, or moisture on the hands,
which can affect wafer quality and processing. Gloves also protect the operator from any
chemicals used in the process.

Lab Coats or Coveralls: In the cleanroom environment, operators should wear lab coats or
full-body coveralls made from non-linting material. These garments prevent particles from
the operator’s clothing from contaminating the wafer. They also act as a barrier against
chemical exposure during certain processes.

Face Masks: In the cleanroom, operators are often required to wear face masks to reduce
the risk of contaminating the wafers with respiratory particles or moisture. Masks should be
tight-fitting to ensure effective filtration of particles.

Safety Glasses or Goggles: Safety glasses or goggles are necessary to protect the operator’s
eyes from any potential exposure to chemicals, debris, or particulate matter, especially
during the wafer thinning and lapping processes where materials may become airborne.

Footwear: Cleanroom-approved shoes or shoe covers are essential to prevent contaminants
from entering the cleanroom environment. Footwear should be non-marking and able to
withstand exposure to chemicals or cleaning solutions.

Hearing Protection: In environments where machinery operates at high decibels, hearing
protection, such as earplugs or earmuffs, may be required to protect operators from
prolonged exposure to loud noises.
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2. Chemical Safety PPE:

e During the cleaning or chemical mechanical polishing (CMP) process, chemicals such
as abrasives, slurry solutions, or acids may be used. In these cases, additional protective
equipment such as chemical-resistant aprons or gloves may be necessary. Operators must
be trained in the safe handling of chemicals, and PPE should be worn to prevent skin contact
with hazardous substances.

3. PPE in Handling Equipment:

When interacting with equipment, ensure that PPE, such as gloves and protective eyewear,
is worn to protect from moving parts and potential exposure to chemicals. Special attention
should be paid to wear and tear of PPE, replacing any damaged or compromised protective gear
promptly.

The proper handling of wafers and the correct use of PPE are essential components of the wafer thinning
and lapping processes. These measures ensure the safety of both the operator and the integrity of
the wafer. By following stringent handling protocols, selecting the right PPE, and maintaining a clean
and controlled environment, manufacturers can achieve high-quality results and avoid damage,
contamination, or injury during wafer processing.

- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity |7

Group Activity: Wafer Handling and PPE Selection Practice

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Personal Protective Equipment (PPE) examples (gloves, safety goggles, etc.)

e Wafer handling equipment and accessories (optional for demonstration)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives:

* To practice proper wafer handling techniques, ensuring careful loading and unloading
onto the processing platform.

* To select and utilize appropriate PPE based on the materials and processes involved.

* To simulate real-world scenarios that involve wafer handling while keeping safety a
priority.

o Overview of Wafer Handling:
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Discuss the importance of careful handling of wafers during processing, focusing on
preventing contamination, damage, and ensuring optimal conditions for wafer thinning or
lapping. Emphasize the importance of using the correct PPE to protect both personnel and
wafers from hazards such as chemicals, dust, and mechanical injury.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each scenario card will describe a specific situation
involving wafer handling and safety protocols. The group needs to discuss the situation and de-
cide on appropriate actions, including handling techniques and PPE selection.

3. Group Discussion and Planning (20 minutes):

o Each group should discuss their scenario and address the following prompts:

Wafer Handling Techniques: How will you carefully load and unload the wafer onto the
processing platform to prevent damage or contamination? What steps are necessary to
ensure proper wafer handling?

PPE Selection: What types of PPE should be selected based on the materials and
processes involved (e.g., gloves, lab coats, safety glasses, masks)? Why is each item
important for protecting the wafer and the employee?

Potential Hazards: What potential hazards should be considered during wafer handling
(e.g., contamination, static electricity, mechanical pressure)? How will the selected PPE
mitigate these hazards?

Safety Communication and Training: How can you ensure proper communication
regarding safety protocols among team members? How would you engage employees
in maintaining safety standards during wafer handling?

4. Group Presentations (20 minutes):

o Each group will present their scenario, the wafer handling techniques proposed, the
appropriate PPE selected, and their solutions to safety concerns to the rest of the class.
Presentations should include:

The wafer handling techniques discussed (e.g., cleanroom practices, careful use of
handling equipment).

The PPE selected and rationale behind the choice.
Strategies for minimizing risks during wafer handling.

How safety protocols were communicated and reinforced.

o Encourage questions and discussions from other groups to explore different approaches
and solutions.

5. Debriefing and Key Takeaways (10 minutes):

o Facilitate a class discussion to debrief the activity. Key points to consider:

What were the different approaches to wafer handling and safety in each group?
How did the selection of appropriate PPE help minimize risks?

How important is employee engagement in maintaining safety protocols, especially with
tasks involving delicate equipment like wafers?

What lessons can be applied to the real-world semiconductor manufacturing
environment regarding wafer handling and safety?
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Examples of Scenario Cards:
Scenario 1:

A technician is about to load a wafer onto the processing platform. The environment is clean, but the
technician notices some dust particles on the wafer.

e Discussion Prompts:
o How will you handle the wafer to avoid contamination?

o What types of PPE should be worn to protect the wafer and the technician (e.g., gloves,
gown)?

o What steps can be taken to ensure the wafer remains free from contamination during
handling?

Scenario 2:

During wafer unloading, the technician experiences a minor static shock while handling a wafer. The
wafer is sensitive to electrostatic discharge (ESD).

e Discussion Prompts:
o What could be the cause of the static shock?

o What PPE should be worn to prevent electrostatic discharge (e.g., anti-static gloves, wrist
straps)?

o What other safety precautions could be taken to minimize ESD risk (e.g., grounding the work
area)?

Scenario 3:

The technician needs to handle a wafer coated with a hazardous chemical residue. Proper handling and
disposal of the chemicals are required to prevent exposure.

e Discussion Prompts:

o What PPE is necessary for handling hazardous chemical residues (e.g., chemical-resistant
gloves, goggles)?

o How should the technician safely handle and dispose of the wafer to prevent exposure or
contamination?

o How can you ensure that all employees are trained to handle such materials safely?

Activity Duration Resources used
Wafer Handling and Whiteboard or flipchart,Markers,Sticky notes
PPE Selection Practice (different colors),Scenario cards (described

below),Personal Protective Equipment (PPE)
examples (gloves, safety goggles, etc.),Wafer
handling equipment and accessories (optional
for demonstration)
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- Do [/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Emphasize the importance of minimal contact with the wafer to avoid contamination and
physical damage.

e Demonstrate the use of handling tools (e.g., tweezers, vacuum chucks) to ensure proper
handling.

e Stress the significance of correct wafer orientation to prevent defects during processing.
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- Exercise |2

MCQs (Multiple Choice Questions):

1. What is the primary function of a polishing pad in the CMP (Chemical Mechanical Planarization)
process?

a) To apply heat to the wafer

b) To remove material through chemical reaction

c) To provide mechanical force to smooth the wafer surface
d) To transport the slurry to the wafer surface

Answer: c) To provide mechanical force to smooth the wafer surface

2. Which of the following is a potential hazard when operating wafer thinning and lapping equipment?
a) Electrical hazards
b) Moving parts
c¢) Chemical exposure
d) All of the above

Answer: d) All of the above

3. Which process parameter is critical for controlling the thinning rate during the wafer thinning
process?

a) Slurry composition
b) Polishing pressure
c) Electrical current

d) Wafer temperature

Answer: b) Polishing pressure

4. What should be done before starting wafer thinning and lapping equipment?
a) Clean and inspect polishing pads
b) Perform a pre-operational check
¢) Load wafers without checking parameters
d) Skip parameter adjustments if they were previously set

Answer: b) Perform a pre-operational check

Fill in the blanks:

1. The purpose of performing preventive maintenance on wafer thinning and lapping equipment is to
ensure and extend the equipment’s lifespan.

Answer: reliability

2. Personal protective equipment (PPE) is essential for preventing and reducing exposure
to harmful chemicals during wafer thinning and lapping.

Answer: contamination

o
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3. During wafer thinning, the must be properly calibrated to ensure consistent material
removal and avoid wafer damage.

Answer: polishing pressure

4. To troubleshoot a malfunctioning wafer thinning machine, always start by referring to the
equipment’s for detailed troubleshooting steps.

Answer: standard operating procedures (SOPs)

Match the Following:

1. Match the equipment component with its function:

Column A Column B

a) Polishing Pads 1. Removes contaminants from slurry

b) Filters 2. Removes material from the wafer surface

c) Slurry 3. Transports chemicals and abrasives to the wafer
4,

Collects waste generated during the lapping
process

d) Waste Disposal System

Answer:a-2,b-1,c-3,d-4

2. Match the equipment issue to its troubleshooting approach

Column A Column B

a) Slow thinning rate 1. Check slurry composition and replace if needed

b) Uneven surface finish 2. Adjust pressure settings and check wafer
alignment

¢) Worn-out polishing pads 3. Replace polishing pads and inspect for wear

d) Slurry contamination 4. Inspect equipment calibration and make
adjustments

Answer:a-4,b-2,c-3,d-1
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Wafer Thinning & Lapping

At the end of this module, the participant will be able to:

Explain quality control specifications for thinned and lapped wafers (thickness, uniformity,
roughness).

Describe the functions and capabilities of inspection tools and measuring instruments
(microscopes, gauges, profilometers).

Explain calibration procedures for measuring instruments (if applicable).
Explain techniques for analyzing quality control data (trends, deviations from specifications).
Explain the importance of accurate and timely reporting of quality control issues.

Demonstrate understanding of safety regulations and protocols for the semiconductor assembly
line by attending and participating in mandatory safety training programs.

Explain labeling and storage procedures for chemicals and materials used in the process.
Explain the purpose and proper use of personal protective equipment (PPE) for different tasks.
Explain emergency response procedures for various scenarios (spills, fire, malfunctions).

Prepare the work area for inspection by ensuring cleanliness, minimizing contamination, and
adjusting lighting for optimal inspection.

Perform visual inspections of thinned and lapped wafers, identifying potential defects using
appropriate magnification tools when necessary.

Demonstrate configuration and calibration of measuring instruments according to established
procedures, carefully measuring relevant parameters of the wafers.

Document identified defects and measured data using standardized formats.

Show how to analyze collected data (visual inspection observations and measurement results)
to identify trends and potential quality control issues.

Document any deviations from quality control specifications, identifying the specific wafers
affected.

Demonstrate reporting quality control issues and deviations to designated personnel for further
investigation and potential corrective actions.

Maintain a clean and organized work area to minimize hazards.

Properly handle and dispose of hazardous materials according to safety data sheets (SDS) and
designated waste disposal procedures.

Select and wear appropriate PPE in good working condition based on the task and materials
involved.

Conduct pre-use inspections of PPE for damage and report any issues.
Show how to properly remove and dispose of PPE after use.

Demonstrate responding promptly and safely to emergencies following established procedures.
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Unit 4.1: Quality Control Specifications and Inspections

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Explain quality control specifications for thinned and lapped wafers (thickness, uniformity,
roughness).

2. Describe the functions and capabilities of inspection tools and measuring instruments
(microscopes, gauges, profilometers).

3. Explain calibration procedures for measuring instruments (if applicable).

4. Perform visual inspections of thinned and lapped wafers, identifying potential defects using
appropriate magnification tools when necessary.

5. Demonstrate configuration and calibration of measuring instruments according to established
procedures, carefully measuring relevant parameters of the wafers.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the quality control specifications for thinned and lapped wafers, focusing
on key parameters like thickness, uniformity, and roughness. We will explore the functions of various
inspection tools such as microscopes, gauges, and profilometers, and delve into the calibration
procedures for these instruments. Additionally, the unit covers visual inspections and the correct
configuration and calibration of measuring instruments for accurate wafer evaluation.

- Ask

Ask the participants the following questions:

e What are some of the key quality control parameters that need to be monitored during the
wafer thinning and lapping process?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Quality Control Specifications for Thinned and Lapped Wafers

Wafer thinning and lapping are critical processes in semiconductor manufacturing, and ensuring their
quality is essential for the functionality and reliability of semiconductor devices. Several key parameters
are controlled during these processes to ensure the wafers meet the desired specifications. The primary
quality control specifications include thickness, uniformity, and roughness.

o
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1. Thickness:

The thickness of thinned wafers is a key parameter because it directly influences the mechanical
and electrical properties of the wafer. A wafer that is too thin may be prone to breakage or
warping, while excessive thickness can lead to issues during subsequent processing steps.
Thickness tolerance is typically very tight, often within a range of a few micrometers (um).
Wafer thickness must be uniform across its entire surface, and variations in thickness can lead
to device performance issues.

2. Uniformity:

Uniformity refers to the consistency of thickness across the entire wafer. A non-uniformly thinned
wafer can result in problems such as stress buildup, which may cause wafer cracking or device
malfunction. Uniformity is measured both laterally (across the wafer’s diameter) and vertically
(across the wafer’s thickness). Instrumental techniques like profilometers or interferometers
are used to assess uniformity, ensuring that it stays within the specified tolerance limits.

3. Roughness:

Surface roughness is a critical quality control measure because it can directly affect the
performance of semiconductor devices. A rough wafer surface can hinder the deposition of
subsequent layers or materials, leading to poor adhesion and electrical performance. Surface
roughness is typically quantified using parameters such as Ra (arithmetic average roughness)
and Rq (root mean square roughness). Lower roughness values are usually required for high-
performance applications. The surface quality is essential to ensuring that the wafer meets the
functional specifications of the final semiconductor device.

Functions and Capabilities of Inspection Tools and Measuring Instruments

Inspection tools and measuring instruments are essential to verify that thinned and lapped wafers meet
the required quality control specifications. These tools allow for detailed examination of the wafer’s
surface and dimensional characteristics, ensuring that it adheres to strict industry standards.

1. Microscopes:

Microscopes are often used to inspect the surface of thinned and lapped wafers for visible
defects such as scratches, cracks, contamination, or other imperfections. Optical microscopes
provide magnifications ranging from 50x to 1000x, enabling the inspection of larger defects
visible to the naked eye. For more detailed inspections, scanning electron microscopes (SEM)
can be used, which offer much higher magnifications and detailed surface analysis. These tools
help identify micro-level defects, providing a detailed inspection of wafer surfaces that can be
crucial for assessing wafer quality.

2. Gauges:

Gauges are mechanical or electronic instruments that measure the thickness, flatness, and
roundness of wafers. Dial indicators and micrometers are commonly used to measure the
thickness and flatness of wafers. These gauges are essential for ensuring that wafers are within
the required specifications for both dimensional and geometrical tolerances. Electronic gauges
may offer higher precision for complex measurements, including wafer curvature or thickness
variations across the wafer’s surface. Accurate gauging is critical in maintaining the overall
quality of the thinning and lapping processes.

3. Profilometers:

Profilometers are specialized instruments used to measure the surface profile of wafers, including
surface roughness and topography. Profilometers are either contact or non-contact tools. In
contact profilometers, a stylus traces the wafer’s surface, while non-contact profilometers (e.g.,
laser profilometers) use light to scan the surface. These tools are essential for obtaining detailed
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measurements of surface roughness (Ra and Rq values) and other surface irregularities such as
pits or bumps. Profilometers are crucial for ensuring that surface quality is within specifications.

Calibration Procedures for Measuring Instruments

To maintain the accuracy and reliability of the measurement tools, calibration is an essential step.
Calibration ensures that instruments measure correctly and provide reliable readings during wafer
thinning and lapping inspections. The process of calibration involves comparing the measurement
results from an instrument with known standards and making any necessary adjustments to align the
instrument with the reference.

1. Microscopes:

Microscopes should be calibrated regularly to ensure accurate magnification and measurement.
Calibration typically involves using a stage micrometer, which is a precision calibration slide
with known, accurate measurements. By comparing the instrument’s readings to the stage
micrometer, operators can ensure that the microscope’s magnification and measurements
are correct. Regular calibration helps ensure that the microscope’s resolution is accurate for
identifying even the smallest defects on a wafer.

2. Gauges:

Gauges are calibrated using certified gauge blocks or other known reference standards. These
reference standards are precisely calibrated and provide a known measurement, allowing the
gauge to be adjusted to match this standard. Calibration involves checking the gauge’s readings
against the standard and adjusting the device if necessary. For thickness gauges, calibration
may also involve checking the device using a set of known thickness measurements. Calibration
ensures that the measurements of wafer thickness and flatness are accurate and reliable.

3. Profilometers:

Profilometers require calibration using a step-height standard or a calibration plate with a
known surface feature. Calibration ensures that the profilometer correctly measures the surface
roughness and topography of the wafer. Non-contact profilometers, such as laser profilometers,
need calibration to ensure the light source is accurately measuring the surface features. This is
done using a known standard to check the accuracy of the readings. Calibration of profilometers
is necessary to obtain precise and accurate measurements of surface characteristics, such as
roughness.

Performing Visual Inspections of Thinned and Lapped Wafers

Visual inspections are an essential part of quality control in wafer thinning and lapping processes. While
more advanced instruments like microscopes and profilometers provide detailed measurements, visual
inspection remains a key first step to identify larger defects or issues with the wafer. Here’s how visual
inspections are performed:

1. Initial Inspection:

The operator first examines the wafer for obvious defects such as cracks, chips, scratches,
or foreign particles. These visible defects can have significant implications for the wafer’s
performance and must be identified early in the process.

2. Magnification Tools:

If the wafer appears clean, the operator uses magnification tools such as optical microscopes
or scanning electron microscopes to inspect the wafer more closely. This step is crucial for
identifying micro-level surface defects, such as fine scratches, pits, or contamination that may
not be visible to the naked eye. Magnification allows operators to assess the severity of these
defects and determine whether the wafer meets quality standards.
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3. Defect Classification:

After visual inspection, defects are classified based on their severity. For example, minor con-
tamination or light surface scratches might be acceptable depending on the application, while
deeper cracks or major surface irregularities could disqualify the wafer from further processing.
Defect classification allows operators to decide whether the wafer should be reprocessed, re-
jected, or moved on to the next step.

Demonstrating Configuration and Calibration of Measuring Instruments

Proper configuration and calibration of measurement instruments are essential for accurate quality
control. These instruments must be correctly set up before use to ensure that their measurements are
reliable and consistent throughout the wafer thinning and lapping process.

1. Instrument Configuration:

Prior to measuring, operators must ensure that all measurement tools are set up correctly. This
involves adjusting the focus of optical microscopes, ensuring that profilometers are correctly
calibrated, and setting the correct parameters for gauges. Instruments should be checked for
cleanliness, and all moving parts should be lubricated and functional.

2. Calibration Procedures:

Calibration ensures that measuring instruments are measuring accurately. As previously
mentioned, each instrument, whether it is a microscope, gauge, or profilometer, requires
regular calibration with certified standards. This ensures that all measurements taken during
wafer thinning and lapping are consistent and accurate.

3. Performing Measurements:

Once the instruments are calibrated, operators can begin measuring relevant wafer parameters,
such as thickness, roughness, and uniformity. It is essential that operators carefully follow the
established procedures for each instrument to ensure that all readings are accurate and reliable.
Recording these measurements accurately and consistently is vital for maintaining high-quality
standards.

The quality control of thinned and lapped wafers involves ensuring that the wafers meet strict
standards for thickness, uniformity, and roughness. Inspection tools and measuring instruments such
as microscopes, gauges, and profilometers play a critical role in assessing these parameters. Calibration
of these instruments ensures that accurate and reliable measurements are taken. Performing regular
visual inspections, along with using magnification tools, helps to detect defects early in the process.
Proper configuration and calibration of instruments ensure that measurements taken throughout the
process are consistent and reliable, ultimately ensuring high-quality wafer production. By adhering to
these rigorous quality control standards, semiconductor manufacturers can ensure that their devices
perform reliably and meet the necessary specifications.

Say |fa

Let us participate in an activity to explore the unit a little more.




e — Facilitator Guide

— Activity

Group Activity: Wafer Inspection and Calibration Challenge

%

Group Size: 4-6 participants

Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)

Scenario cards (described below)

Measuring instruments (e.g., micrometers, profilometers, microscopes, gauges)

Sample thinned and lapped wafers (or images/videos for demonstration)

Instructions:

1.

Introduction and Objectives (5 minutes):

o

o

Divide participants into groups and explain the activity objectives:

To practice quality control for thinned and lapped wafers, including measuring
parameters like thickness, uniformity, and roughness.

To describe and simulate the use of inspection tools and measuring instruments,
including microscopes, profilometers, and gauges.

To perform visual inspections of wafers and identify potential defects using appropriate
magnification tools.

To configure and calibrate measuring instruments according to established procedures
to ensure accurate measurement of wafer parameters.

Overview of Wafer Quality Control: Discuss the importance of quality control in wafer
thinning and lapping processes, focusing on key specifications such as:

Thickness: Ensuring wafers are thinned to the desired thickness within specified
tolerances.

Uniformity: Checking that the wafer surface is uniformly thinned.

Roughness: Verifying that the wafer surface is smooth enough for further processing
steps. Emphasize the role of various inspection tools and the need for accurate calibration
of measuring instruments.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a specific situation related to
wafer quality control. Groups should discuss the scenario and decide on the appropriate quality
control measures, tools, and calibration steps to address the situation.

o

3. Group Discussion and Planning (20 minutes):

Each group should discuss their scenario and address the following prompts:

Wafer Quality Control Parameters: What are the key parameters you need to measure
(thickness, uniformity, roughness)? What tools will you use to measure these parameters?

Inspection Tools and Instruments: What tools and measuring instruments (e.g.,
profilometers, microscopes, gauges) are best suited for this task? How will you configure
and calibrate these instruments to ensure accurate measurements?

Potential Defects: What defects might you identify during visual inspection (e.g.,
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scratches, chips, uneven thickness)? How will you address these defects and ensure the
wafer meets the required specifications?

= Safety Protocols: What safety protocols should be followed during inspection and
calibration? How will you ensure the safety of employees when using these instruments?

4. Group Presentations (20 minutes):

o Each group will present their scenario, proposed quality control measures, and inspection
procedures to the class. Presentations should include:

= The inspection tools and instruments chosen (e.g., profilometer for roughness
measurement, microscope for visual inspection).

* The configuration and calibration steps taken to ensure accurate measurements.
* Proposed actions for addressing defects identified during inspection.
= How safety considerations were incorporated into the process.

o Encourage questions and discussions from other groups to explore different approaches
and solutions.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:

= What were the different approaches to wafer quality control and inspection in each
group?

= How did the selection of inspection tools and calibration procedures ensure accurate
results?

*  What defects were identified during the visual inspection, and how were they addressed?

* How important is calibration in ensuring accurate measurements in wafer quality
control?

= What lessons can be applied to real-world wafer manufacturing and inspection?

Examples of Scenario Cards:
Scenario Card 1: Thickness Deviation
Scenario:

You are inspecting a batch of thinned wafers, and upon measuring, you find that several wafers have a
thickness slightly above the specified tolerance. The wafer thickness specification is £5 microns, but the
wafers are measuring 7 microns over the limit.

Task:
1. Investigate possible reasons for this thickness deviation.
2. Check if your measuring instrument is calibrated properly.

3. Suggest corrective actions to bring the wafers within the specified thickness range.

Scenario Card 2: Surface Roughness Issue
Scenario:

You've completed the thinning and lapping process, but during the inspection phase, you notice that
the surface roughness is higher than acceptable limits. The target roughness is 0.5 microns, but your
measurements show 1.2 microns.

Task:
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1. Analyze potential causes for the increased surface roughness.

2. Review the process parameters (e.g., slurry composition, polishing pressure) and check if any
adjustments need to be made.

3. Recommend any process changes or equipment checks to resolve the surface roughness issue.

Scenario Card 3: Defective Wafer Surface
Scenario:

While inspecting a set of wafers, you find a crack on one wafer. The wafer has passed the thinning
process, but cracks have appeared during the lapping process. The wafer was under normal pressure,
and the abrasive was within specifications.

Task:
1. Identify potential causes for the crack (e.g., too much pressure, contamination).

2. Review your pre-operational checks and handling procedures to prevent this from happening
again.

3. Document the defect and suggest corrective actions to prevent future wafer cracking.

Activity Duration Resources used
Wafer Inspection and Whiteboard or flipchart,Markers,Sticky notes
Calibration Challenge (different colors),Scenario cards (described

below),Measuring instruments (e.g.,
micrometers, profilometers, microscopes,
gauges),Sample thinned and lapped wafers (or
images/videos for demonstration) etc.

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Inspect Carefully Ensure thorough checks for thickness, roughness, and defects.

e (Calibrate Tools Stress the importance of proper calibration before measurements.

e Root Cause Focus Identify and fix underlying causes of defects for long-term solutions.
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Unit 4.2: Data Analysis and Reporting

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Explain techniques for analyzing quality control data (trends, deviations from specifications).
2. Document identified defects and measured data using standardized formats.

3. Show how to analyze collected data (visual inspection observations and measurement results)
to identify trends and potential quality control issues.

4. Document any deviations from quality control specifications, identifying the specific wafers
affected.

5. Demonstrate reporting quality control issues and deviations to designated personnel for further
investigation and potential corrective actions.

6. Explain the importance of accurate and timely reporting of quality control issues.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the techniques used for analyzing quality control data, including identifying
trends and deviations from specifications. You will learn how to document defects and measurement
results, interpret visual inspection data, and report quality control issues accurately. Additionally, we
will cover the importance of timely reporting and how to communicate deviations to relevant personnel
for corrective actions.

- Ask

Ask the participants the following questions:

e What is the importance of monitoring and analyzing quality control data during the wafer
thinning and lapping process?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Analyzing and Reporting Quality Control Data in Wafer Thinning and Lapping

Quiality control (QC) is an essential aspect of the wafer thinning and lapping process. Ensuring that
each wafer meets the required specifications for thickness, surface finish, and uniformity is crucial for
producing high-performance semiconductor devices. Below is a detailed explanation of the techniques
for analyzing quality control data, documenting defects, identifying trends, and ensuring timely

o
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reporting of deviations. These practices support the continuous improvement of the process and help
maintain consistency in wafer production.

1. Analyzing Quality Control Data

a. Understanding Trends in Quality Control Data: In wafer thinning and lapping processes, QC
data is typically collected in the form of measurements (e.g., wafer thickness, roughness, and
uniformity) and visual inspection results. The data helps identify trends over time, which can
indicate whether the process is under control or if adjustments are necessary.

e Trend Analysis:

o Trend analysis is performed by observing the variation of key parameters (thickness,
roughness, etc.) across multiple wafers or over time.

o For instance, if a series of wafers consistently exceeds the thickness tolerance, it may
indicate a gradual drift in process parameters, such as pressure or slurry composition.

o Tools like control charts can be used to visualize trends, showing whether the
measurements stay within control limits or start to move outside them, signaling the
need for process adjustments.

b. Identifying Deviations from Specifications: Deviations occur when the wafers do not meet the
specified quality control requirements. This could manifest as thicker or thinner wafers than the
target, or surface roughness that exceeds acceptable limits. To detect deviations:

e Statistical Process Control (SPC):

o SPC tools, such as histograms, box plots, and scatter plots, are useful in detecting
deviations from the expected values. These tools can highlight variations that might be
hidden in the raw data.

o By using SPC, you can track the performance of the process in real-time, detect shifts or
drifts in wafer properties, and react proactively to prevent defects.

¢. Using Measurement Instruments for Data Collection: Various tools are used in QC data
collection, such as profilometers (for surface roughness), micrometers (for thickness), and
optical microscopes (for visual inspection). The correct use and calibration of these instruments
ensure that the data collected is accurate and reliable.

e Measurement Accuracy:

o Ensuringthattools are properly calibrated and validated before use is crucial to obtaining
correct readings. For instance, if a profilometer is not calibrated correctly, it could report
surface roughness inaccurately, leading to flawed data analysis.

d. Comparing Collected Data Against Specifications: After data collection, each wafer’s
measurements should be compared to the product’s quality specifications, which include
tolerances for thickness, surface roughness, and uniformity. Data that falls outside of these
acceptable ranges must be flagged for further investigation.

e Specification Limits:

o Each wafer’s characteristics should be within predefined limits (e.g., a thickness of
150 + 5 microns). If a wafer falls outside these limits, it is considered a deviation, and
corrective actions must be taken.

2. Documenting Identified Defects and Measured Data

a. Standardized Formats for Documentation: Accurate and standardized documentation is
crucial in maintaining consistent quality control across the wafer thinning and lapping process.
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Establishing a system for recording measurement results and defect identification helps in
tracing the cause of defects and ensuring that corrective actions are properly logged.

e Templates and Forms:

o Standardized forms and templates are used for documenting defects, measurements,
and process parameters. These forms often include sections for wafer ID, measurement
values, inspection date, defect descriptions, and corrective actions taken.

o Utilizing standardized formats also aids in comparing data across batches and identifying
recurring issues.

Types of Defects Documented: Common defects that may be documented include:
e Thickness Deviation: Wafer thickness outside the specified tolerance range.

e Surface Roughness Issues: Excessive roughness caused by improper polishing or abrasive
slurry composition.

e Cracks or Scratches: Physical damage to the wafer during handling or processing.
e Uniformity Issues: Non-uniform thinning across the wafer surface.

e Defect Severity Classification:Defects should be classified based on severity (minor, major, or
critical). This helps prioritize corrective actions and ensures that critical issues are addressed
promptly.

Recording Measurement Data: The QC measurements must be accurately recorded, along
with the instrument used, the calibration status, and the measurement time. This allows for
traceability and ensures that measurements are reproducible and comparable.

e Data Points:

o Key data points typically include wafer thickness, surface roughness, uniformity, and any
defects found.

o These data points should be logged in digital or paper-based forms, depending on the
company’s data management system.

3. Analyzing Collected Data to Identify Trends and Potential Quality Control Issues

a.

Visualizing Data: After data collection, it is essential to visualize the results to spot potential
trends or deviations. Visual inspection data can be used alongside measurement data to detect
any defects that are not immediately apparent through measurements alone.

o Defect Patterns:

By organizing defect data over time, you can spot recurring patterns that might point to
process issues (e.g., equipment malfunction or material inconsistencies).

Identifying Process Problems: Through data analysis, it becomes possible to correlate changes
in process parameters with deviations in wafer quality. For example, a change in slurry
composition might lead to increased surface roughness, which can be identified by tracking
roughness measurements across multiple batches.

e Process Control Limits:

Using control charts and other data visualization tools, trends can be identified that indicate
when process parameters have exceeded predefined limits, leading to a loss of control in
the process.

Predictive Analysis: Advanced statistical techniques, such as regression analysis, can be used
to predict potential quality issues before they occur. For instance, analyzing the relationship
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between polishing pressure and wafer thickness can help predict when adjustments are needed
to avoid future issues.

4. Documenting Deviations from Quality Control Specifications

a. Identifying Affected Wafers: When a deviation is identified, it is important to track and
document which specific wafers were affected. This allows for quick identification of the root
cause and helps prevent the issue from impacting additional wafers in future production runs.

e Tracking Defects:

Each wafer affected by a deviation should be logged in a quality control report, with its
associated measurements and defect types noted for further investigation.

b. Corrective Actions and Root Cause Analysis: Once deviations are documented, it is essential
to investigate the root cause. Whether the issue stems from equipment malfunction, incorrect
process parameters, or material inconsistencies, understanding the cause ensures the correct
corrective action is taken.

e Corrective Actions:

Based on the deviation analysis, corrective actions may include process adjustments,
equipment repairs, or personnel training. These actions should also be documented for
traceability.

5. Reporting Quality Control Issues and Deviations

a. Timely Reporting: Timely reporting of quality control issues is crucial to preventing defects from
escalating. When a deviation is identified, it should be reported immediately to the designated
personnel for further investigation and corrective actions. Delayed reporting can result in
defective wafers being processed or shipped, which can lead to production delays or customer
complaints.

o Effective Communication:

Clear and concise communication is critical when reporting QC issues. Include all relevant
data (e.g., wafer ID, measurement results, defect descriptions) and specify the actions taken
or recommended.

b. Escalation Process: For issues that cannot be resolved through standard corrective actions, an
escalation process should be followed. This may involve engaging senior personnel, maintenance
teams, or equipment manufacturers to resolve more complex issues.

e Escalation Procedures:

Escalation procedures should be clearly defined in the company’s quality management
system. This ensures that critical issues are promptly addressed by those with the appropriate
expertise.

c. Importance of Documentation in Reporting: When reporting QC issues, the use of standardized
forms and templates ensures that all relevant details are captured. Accurate documentation
allows for easier tracking of quality issues and ensures that any corrective actions taken are
logged for future reference.

Proper analysis, documentation, and reporting of quality control data are crucial for maintaining high
standards in the wafer thinning and lapping process. By employing statistical tools to analyze trends,
identifying deviations from specifications, and accurately documenting defects and corrective actions,
companies can ensure continuous process improvement and maintain product consistency. Ensuring
that issues are reported promptly and that the root causes are thoroughly investigated prevents future
defects and leads to better overall performance in wafer production.
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- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity |7

Group Activity: Simulating Wafer Quality Control Data Analysis and Reporting

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)

e Sample data sets (e.g., wafer measurement results, inspection logs)

e Standardized reporting templates (for documenting defects, measurements, and deviations)
Instructions:

1. Introduction and Objectives (5 minutes):

o Divide participants into groups and explain the activity objectives:

* To practice analyzing wafer quality control data, including identifying trends, deviations,
and potential quality control issues.

* To document defects and measurement data using standardized formats.

* To analyze collected data from visual inspections and measurement results to detect
patterns that could indicate underlying quality issues.

= To report deviations from quality control specifications, identifying specific wafers
affected.

= To demonstrate the importance of accurate and timely reporting in addressing quality
control issues.

o Overview of Wafer Quality Control Data Analysis: Explain the techniques involved in
analyzing wafer quality control data, including:

* Trend analysis: Identifying patterns over time, such as improvements or deteriorations
in wafer quality.

= Deviation identification: Comparing actual measurements against the defined
specifications to identify deviations and anomalies.

= Defect documentation: Keeping accurate records of defects found during inspection to
inform corrective actions.

* Reporting: The need for clear, accurate, and timely reporting to relevant personnel for
further investigation and corrective action.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a scenario in which a wafer
production process has resulted in deviations from quality control specifications. Groups will
use the provided data sets (e.g., wafer measurements, inspection logs) to analyze the situation
and propose solutions.
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3. Group Discussion and Planning (20 minutes):
o Each group should discuss their scenario and address the following prompts:

= Analyzing the Data: What trends or deviations from specifications can you identify in
the provided data? Which wafers are affected by these deviations?

* Identifying Quality Control Issues: What potential quality control issues are indicated
by the deviations in the data? What could be the causes of these issues (e.g., equipment
malfunction, process error, material inconsistencies)?

* Documentation: How will you document the identified defects and deviations? Use the
standardized reporting format to ensure consistency and clarity.

= Reporting and Action: How would you report the quality control issues to designated
personnel? What corrective actions would you recommend to address the identified
problems?

4. Group Presentations (20 minutes):

o Each group will present their scenario, data analysis, and proposed solutions to the class.
Presentations should include:

* The analysis of wafer measurements, inspection logs, and the identification of trends or
deviations.

* Documentation of defects and quality control issues using standardized formats.
= Proposed corrective actions and how they would address the deviations.

* How the team would report the issues to the relevant personnel and ensure timely
follow-up.

o Encourage questions and discussions from other groups to explore different approaches to
data analysis, documentation, and reporting.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:

= What were the different approaches to analyzing the data and identifying quality control
issues?

* How did the teams document and report deviations? Why is this step crucial in
maintaining wafer quality?

= What strategies were proposed for addressing identified deviations and ensuring
corrective actions?

= What is the importance of accurate and timely reporting of quality control issues in the
wafer production process?

Examples of Scenario Cards:
Scenario Card 1: Trend of Increasing Surface Roughness
Scenario:

You have been analyzing wafer inspection data over the past week. Upon reviewing the surface
roughness measurements, you notice that the average roughness is steadily increasing, moving from
0.4 microns to 0.7 microns, while the acceptable limit is 0.5 microns.

Task:
1. Investigate possible reasons for the increase in roughness.

2. Identify any trends or patterns in the data that could be contributing to this issue.
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3. Propose actions to prevent further deviation and bring roughness back within specification.

Scenario Card 2: Defects Identified During Visual Inspection
Scenario:

After conducting a visual inspection of a batch of thinned wafers, you find several wafers with visible
cracks. The cracks are irregularly distributed across different wafers, with no clear correlation to wafer
thickness.

Task:
1. Document the wafers affected and the nature of the defects.
2. Analyze the possible causes of these cracks.

3. Propose a plan for reporting the issue and suggesting corrective actions to address the defects.

Scenario Card 3: Deviation in Wafer Thickness Measurement
Scenario:

You are inspecting a batch of wafers after the thinning process. The target thickness specification is 100
microns +5 microns, but the measurements show several wafers with thicknesses of 90 microns and
110 microns. This is outside the specified tolerance range.

Task:
1. Identify which wafers are out of tolerance and document the deviation.
2. Review the potential causes of this thickness deviation.

3. Report the findings and suggest corrective actions to bring the wafers back within the specified
thickness range.

Activity Duration Resources used
Simulating Wafer Whiteboard or flipchart,Markers,Sticky
Quality Control Data notes (different colors),Scenario cards
Analysis and Reporting (described below),Sample data sets (e.g.,

wafer measurement results, inspection
logs),Standardized reporting templates (for
documenting defects, measurements, and
deviations) etc.

- Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Focus on Trends Guide participants to analyze data for patterns, not just isolated defects.

e Accurate Records Stress the importance of precise and clear documentation using standardized
formats.

e Clear Reporting Ensure participants understand how to structure and present quality control
reports effectively.




Facilitator Guide

Unit 4.3: Safety and Hazard Management

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Demonstrate understanding of safety regulations and protocols for the semiconductor assembly
line by attending and participating in mandatory safety training programs.

Explain labeling and storage procedures for chemicals and materials used in the process.
Explain the purpose and proper use of personal protective equipment (PPE) for different tasks.

Explain emergency response procedures for various scenarios (spills, fire, malfunctions).

LA S

Properly handle and dispose of hazardous materials according to safety data sheets (SDS) and
designated waste disposal procedures.

6. Maintain a clean and organized work area to minimize hazards.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the essential safety regulations and protocols for the semiconductor assembly
line, including the proper use of personal protective equipment (PPE), chemical labeling and storage,
and handling hazardous materials. We will also cover emergency response procedures, waste disposal
methods, and maintaining a clean, hazard-free work environment to ensure safety and compliance with
industry standards.

- Ask

Ask the participants the following questions:

e What is the purpose of personal protective equipment (PPE) in the semiconductor assembly
process?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Understanding Safety Regulations and Protocols in the Semiconductor Assembly Line
Importance of Safety Regulations

Safety regulations ensure a safe and healthy environment for workers, minimize risks, and enhance
operational efficiency. They also comply with legal requirements to prevent workplace injuries and
incidents.

o
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Mandatory Safety Training

e Purpose: Safety training educates workers on potential hazards, safe practices, and emergency
procedures.

e Components: Includes fire safety, chemical handling, equipment use, and emergency response.

e Participation: Employees must actively engage, ask questions, and demonstrate understanding
through practical drills or assessments.

Labeling and Storage Procedures for Chemicals and Materials
Proper Labeling
e Standard Labels: Labels must include chemical names, hazard warnings, and storage instructions.

e Compliance: Follow guidelines from OSHA or similar authorities to ensure labels meet regulatory
standards.

Safe Storage
e Segregation: Store chemicals based on compatibility (e.g., acids away from bases).

e Temperature and Ventilation: Store materials in areas with proper temperature control and
ventilation.

e Secondary Containment: Use spill trays to prevent leaks from contaminating surrounding areas.

Purpose and Use of Personal Protective Equipment (PPE)
Purpose of PPE

PPE protects workers from potential hazards such as chemical exposure, physical injuries, or
contamination. Proper selection and use of PPE minimize risks and ensure safe working conditions.

Types of PPE for Semiconductor Assembly

1. Gloves: Protect hands from chemicals and sharp edges.

2. Safety Glasses/Goggles: Shield eyes from splashes or debris.

3. Face Shields and Masks: Prevent inhalation of hazardous fumes or particulates.
4. Lab Coats/Coveralls: Protect skin and clothing from chemical exposure.
5

Boots: Ensure a firm grip on cleanroom floors and prevent contamination.

Emergency Response Procedures
Chemical Spills

e Initial Steps: Evacuate the area and alert supervisors.

e Containment: Use spill kits to neutralize and absorb the chemical.

e Cleanup: Follow SDS instructions to safely clean and dispose of waste.
Fire Incidents

e Evacuation: Follow fire escape routes and assembly points.

e Use of Extinguishers: Trained personnel should use appropriate fire extinguishers for electrical
or chemical fires.

e Post-Incident Steps: Conduct a headcount and report to the safety officer.
Equipment Malfunctions

e Immediate Actions: Shut down malfunctioning equipment and inform the supervisor.
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e Tagging and Isolation: Tag the equipment to prevent further use until repairs are completed.

Handling and Disposal of Hazardous Materials
Safe Handling Procedures
e Wear PPE: Always use appropriate protective equipment while handling hazardous materials.

e Follow SDS Instructions: Use SDS as a guide for safe handling, exposure limits, and first aid
procedures.

Disposal of Hazardous Waste
e Designated Containers: Use clearly marked containers for different types of hazardous waste.
e Regular Collection: Ensure timely removal and disposal of waste by certified handlers.

e Documentation: Maintain records of hazardous waste disposal for compliance audits.

Maintaining a Clean and Organized Work Area
Importance of Cleanliness

A clean workspace reduces risks of accidents, improves efficiency, and ensures compliance with
cleanroom standards in semiconductor manufacturing.

Best Practices
1. Daily Cleaning: Wipe down surfaces, remove waste, and sanitize frequently touched areas.
2. Tool Organization: Store tools and materials in designated areas to prevent clutter.
3. Spill Management: Clean up spills immediately to avoid slips or chemical exposure.
4

Periodic Audits: Conduct regular audits to ensure compliance with cleanliness and organization
standards.

Adhering to safety protocols in the semiconductor assembly line is critical to ensuring worker safety,
product quality, and regulatory compliance. From mandatory safety training to proper chemical
handling and cleanroom practices, each step contributes to a safer and more efficient workplace.
Clear understanding and consistent application of these principles not only protect employees but also
enhance overall productivity.

- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity | 7=

Group Activity: Simulating Semiconductor Assembly Line Safety and Protocols

Group Size: 4-6 participants
Materials Needed:

e Whiteboard or flipchart

e Markers

e Sticky notes (different colors)

e Scenario cards (described below)
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e Safety Data Sheets (SDS) samples
e Personal Protective Equipment (PPE) examples (e.g., gloves, goggles, face shields)
e Labels for chemicals and materials
Instructions:
1. Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the activity objectives:

= To demonstrate understanding of safety protocols in a semiconductor assembly line
environment.

* Toanalyze scenariosrelated to safety regulations, chemical handling, PPE, and emergency
response procedures.

= To practice making decisions in situations involving hazardous materials, equipment
malfunctions, and emergency response.

* To foster team collaboration in applying safety procedures and maintaining a clean and
organized workspace.

o Overview of Semiconductor Assembly Line Safety: Briefly review the following safety
aspects:

= Safety Regulations and Protocols: Understand the essential safety measures in
semiconductor assembly, including proper PPE usage, chemical handling, and emergency
response procedures.

* Labeling and Storage of Chemicals: Procedures for labeling, handling, and storing
chemicals safely.

= Emergency Response: Actions to take in case of spills, fire, or malfunctions.

* Hazardous Materials Handling and Disposal: Proper disposal methods according to SDS
and designated waste disposal procedures.

* Maintaining a Clean Work Area: Importance of keeping a clutter-free environment to
minimize potential hazards.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a safety-related situationin a
semiconductor assembly line. Groups will use the information provided to analyze the situation
and propose appropriate safety measures.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss their scenario and address the following prompts:

* |dentify the Impact: Which aspects of safety regulations and protocols are affected by
this scenario (e.g., PPE usage, chemical handling, emergency response)?

* Evaluate Safety Risks: What are the potential risks in this scenario (e.g., exposure to
chemicals, fire hazards, equipment malfunction)?

* Address Employee Safety: How would you ensure employee safety during this incident
while maintaining morale and team engagement?

*= Develop Solutions: What steps should be taken to resolve the issue while ensuring
compliance with safety protocols?

* Labeling and Chemical Storage: How will you ensure proper handling, labeling, and
storage of chemicals in this situation?
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4. Group Presentations (20 minutes):

o Each group will present their scenario, analysis, and proposed solutions to the rest of the
class. Presentations should include:

= The safety risks identified in the scenario.
* Proposed safety measures and protocols for resolving the situation.

= How the team would manage emergency response and chemical handling during the
incident.

*= How PPE should be used during this situation, and why it is important.
* How to keep employees informed and engaged while following safety procedures.

o Encourage questions and discussions from other groups to explore different approaches to
safety in the semiconductor assembly line.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:
= What were the various approaches to managing safety issues in the scenarios?
* How did the groups prioritize employee engagement while focusing on safety?
*  What are the key lessons about handling hazardous materials and using PPE?

=  Why is maintaining a clean and organized work area essential to safety, and how can this
be achieved in practice?

Examples of Scenario Cards:
Scenario Card 1: Chemical Spill on the Workbench
Scenario:

During wafer processing, a container of chemical solution accidentally tips over, spilling onto the
workbench and floor. The SDS indicates the chemical is hazardous and requires immediate containment.

Task:
1. Identify the proper PPE for handling the spill.
2. Demonstrate the steps to contain and clean the spill according to SDS guidelines.

3. Document the incident and report it to the safety officer.

Scenario Card 2: Fire in the Cleanroom
Scenario:

A small fire breaks out near the equipment due to an electrical short circuit. Smoke is visible, but the
fire is manageable with the appropriate extinguisher.

Task:
1. Select the correct type of fire extinguisher for the situation.
2. Demonstrate the proper procedure to extinguish the fire safely.

3. Outline the evacuation steps and how to report the incident.
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Scenario Card 3: Incorrect PPE Use
Scenario:

A team member begins handling a container of corrosive chemicals without wearing the appropriate
gloves and face shield. Another team member notices the issue.

Task:
1. Identify the required PPE for handling corrosive chemicals.
2. Demonstrate the correct procedure for putting on the necessary PPE.

3. Explain the potential hazards of incorrect PPE usage and how to prevent such incidents.

Activity Duration Resources used
Simulating Whiteboard or flipchart,Markers,Sticky
Semiconductor notes (different colors),Scenario cards
Assembly Line Safety (described below),Safety Data Sheets (SDS)
and Protocols samples,Personal Protective Equipment
(PPE) examples (e.g., gloves, goggles, face
shields),Labels for chemicals and materials etc.

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Highlight Safety Priorities Ensure participants follow safety protocols strictly during each
scenario.

e Encourage Teamwork Emphasize clear communication and teamwork for effective emergency
responses.

e Provide Immediate Feedback Offer constructive feedback after each station to reinforce correct
procedures.
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Unit 4.4: Personal Protective Equipment (PPE) Management

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Select and wear appropriate PPE in good working condition based on the task and materials
involved.

2. Conduct pre-use inspections of PPE for damage and report any issues.

3. Show how to properly remove and dispose of PPE after use.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the selection, inspection, and proper use of Personal Protective Equipment
(PPE) to ensure safety in semiconductor processes. Topics include choosing the right PPE for specific
tasks, conducting pre-use inspections to identify damage, and correctly removing and disposing of PPE
to prevent contamination or hazards.

- Ask

Ask the participants the following questions:

e Why is it important to inspect PPE before use?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Personal Protective Equipment (PPE) in the Semiconductor Industry

Proper use of Personal Protective Equipment (PPE) is critical in ensuring worker safety in the
semiconductor assembly line, where employees handle hazardous chemicals, operate complex
machinery, and work in controlled cleanroom environments. This section provides an overview of PPE
selection, inspection, and proper disposal.

1. Selecting Appropriate PPE

The selection of PPE depends on the specific task, materials, and potential hazards. Common PPE used
in semiconductor environments includes:

o
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Gloves: Protect hands from chemical exposure and mechanical risks. Nitrile or neoprene gloves
are commonly used for chemical handling.

Face Shields and Goggles: Shield eyes and face from splashes, fumes, and debris. Goggles
provide a seal to prevent chemical contact.

Respirators: Required for tasks involving toxic fumes or fine particles. Ensure the respirator is
rated for the specific type of exposure.

Protective Clothing: Includes lab coats, aprons, or full-body suits to shield skin from chemical or
thermal hazards.

Footwear: Antistatic or chemical-resistant boots prevent static discharge and protect feet from
spills.

Proper PPE selection ensures that the worker is adequately shielded from hazards without compromising
comfort or mobility.

2. Pre-Use PPE Inspections

Before using PPE, a thorough inspection must be conducted to ensure it is in good working condition.
Key steps include:

Gloves: Check for tears, punctures, or signs of degradation. Replace gloves that appear worn or
damaged.

Face Shields and Goggles: Inspect for cracks, scratches, or loose fittings that may compromise
protection. Clean lenses to ensure clear visibility.

Respirators: Verify the integrity of the filter and seal. Ensure proper fit by conducting a user seal
check.

Clothing and Footwear: Look for holes, worn-out fabric, or damaged soles. Ensure closures,
zippers, and seams are intact.

Employees must report any damaged PPE to supervisors and obtain replacements before proceeding
with tasks.

3. Proper Removal and Disposal of PPE

Correctly removing PPE after use is essential to prevent contamination and ensure safety. Improper
handling can result in exposure to hazardous substances. Key steps include:

Gloves:
o Avoid touching the outer contaminated surface.

o Pinch the glove at the wrist and peel it off inside out. Use the removed glove to cover the
second glove during removal.

o Dispose of gloves in designated waste bins.

Face Shields and Goggles:

o Remove by handling only the straps or side arms. Avoid touching the front surface.

o Clean and disinfect reusable equipment; discard single-use items as per guidelines.
Respirators:

o Remove by unfastening the straps from the back without touching the front of the respirator.

o Dispose of single-use respirators in hazardous waste bins or follow cleaning protocols for
reusable models.
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e Protective Clothing:

o Unfasten closures and carefully remove the clothing without shaking it, which could release
contaminants.

o Place disposable clothing in hazardous waste containers; launder reusable items separately
from regular clothing.

Proper disposal practices prevent cross-contamination and ensure compliance with workplace safety
and environmental regulations.

4. Importance of PPE Compliance

Adheringto PPE guidelines minimizes the risk of exposure to hazardous materials and ensures compliance
with occupational safety regulations. Employers are responsible for providing appropriate PPE, while
employees must use it correctly and report any issues. Key benefits of PPE compliance include:

e Health and Safety: Reduces the likelihood of workplace injuries or illnesses caused by chemical,
thermal, or mechanical hazards.

e Cleanroom Integrity: Protects the controlled environment from contamination, ensuring
product quality and reliability.

e Regulatory Compliance: Meets safety standards set by agencies like OSHA, ensuring that the
workplace is audited and certified as safe.

5. Training and Awareness

Ongoing training ensures that employees understand the importance of PPE and are equipped to use it
correctly. Training sessions should cover:

e How to select appropriate PPE based on the task.
e Steps for conducting pre-use inspections.
e Proper techniques for wearing, removing, and disposing of PPE.

e How to handle and report damaged PPE.

- Say [fa

Let us participate in an activity to explore the unit a little more.

— Activity |2

Group Activity: Safety Simulation and Hazard Response

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)

e Examples of Personal Protective Equipment (PPE) such as gloves, goggles, face shields, lab coats
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e Safety Data Sheets (SDS) sample pages
e Inspection checklist templates for PPE (pre-use inspection)
e Disposal bins for used PPE
Instructions:
1. Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the activity objectives:

* To demonstrate understanding and correct practices in selecting, inspecting, and using
PPE in a semiconductor assembly line environment.

= To practice decision-making around employee engagement while maintaining safety in
potentially hazardous situations.

* To ensure participants understand how to properly dispose of PPE after use and handle
pre-use inspections.

* Todevelop strategies for resolving safety challenges while ensuring team morale remains
high.
o Overview of Semiconductor Safety Protocols: Briefly review key concepts:
* PPE Selection: Discuss how to select the right PPE based on the specific task and

materials involved, such as gloves for handling chemicals or goggles for working near
hazardous equipment.

= Pre-use Inspections: Emphasize the importance of inspecting PPE for damage before use
and reporting any issues.

* Proper PPE Disposal: Explain how to properly remove, dispose of, or sanitize PPE after
use to avoid cross-contamination or reusing damaged items.

= Safety Protocols and Team Engagement: Discuss how to ensure safety while maintaining
employee engagement, especially in high-risk environments like semiconductor
production.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each card will describe a situation related to PPE
management, safety protocols, and employee engagement in a semiconductor assembly line.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss their assigned scenario and address the following prompts:

* Task and PPE Needs: What task is being performed, and what PPE is required for safety?
Explain why these specific types of PPE are necessary.

= Pre-use Inspection Process: How would you conduct a pre-use inspection of the PPE for
damage? What steps will you take if you discover any issues with the PPE (e.g., damaged
gloves or cracked goggles)?

* Proper Disposal Procedures: After the task is completed, how would you safely dispose
of or sanitize the PPE? What protocols must be followed for proper disposal?

* Employee Engagement and Morale: How can you ensure that employees follow PPE
protocols while keeping morale high? How would you address any concerns they may
have about PPE comfort, safety, or workload?
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4. Group Presentations (20 minutes):

o Each group will present their scenario, analysis, and proposed solutions to the class.
Presentations should include:

* The task at hand and the required PPE for safety.
* The pre-use inspection process and how issues with PPE would be handled.
= How PPE would be safely disposed of or sanitized after use.

= How to keep employees engaged while emphasizing the importance of PPE usage and
maintaining safety.

= How safety measures can be communicated to the team to maintain morale and
motivation during challenging tasks.

o Encourage questions and discussions after each presentation, allowing other groups to
share their thoughts and suggestions on the best practices for PPE usage and safety.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief on the activity. Key points to consider:

=  What were the different approaches taken by each group to manage PPE usage and
safety protocols?

= How did each group prioritize both safety and employee engagement when discussing
PPE issues?

=  What steps are essential in ensuring PPE is both effective and comfortable for employees
in a semiconductor assembly line setting?

= How can PPE protocols be communicated effectively to employees to ensure consistent
compliance?

*  Why is maintaining proper PPE inspection and disposal procedures critical to the overall
safety of the team?

Examples of Scenario Cards:
Scenario Card 1: Chemical Spill
Scenario:

During a routine cleaning of the semiconductor assembly area, a container of chemical solvent
is accidentally knocked over. The solvent begins to spill on the floor, near electrical equipment and
exposed wires.

Task:
1. Identify the immediate safety actions to take (e.g., evacuate area, alert supervisor).
2. Locate and use the appropriate PPE for handling the chemical spill.
3. Follow the safety data sheet (SDS) instructions to safely contain and dispose of the spill.
4

Report the incident to the relevant personnel for further action.

Scenario Card 2: Improperly Labeled Chemicals
Scenario:

While preparing chemicals for use in the assembly line, you notice several bottles are not properly
labeled with their contents or hazard information. One of the chemicals is highly flammable, but there
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are no warning labels on the bottle.
Task:
1. Identify the risks of using improperly labeled chemicals.
2. Determine the necessary steps to address the labeling issue.
3. Demonstrate how to handle these chemicals safely before they are properly relabeled.
4

Report the issue to the safety officer or supervisor for corrective action.

Scenario Card 3: Electrical Equipment Malfunction
Scenario:

A piece of wafer processing equipment malfunctions during operation, emitting smoke and causing a
potential fire hazard. There is no immediate sign of flames, but the machine is overheating.

Task:

1. Identify the emergency response steps to take (e.g., power down the equipment, use a fire
extinguisher if necessary).

2. Determine which PPE is necessary for addressing this type of malfunction (e.g., heat-resistant
gloves, safety goggles).

3. Follow the correct emergency procedures for reporting the malfunction and ensuring safety.

4. Review the maintenance records and procedures for the equipment to prevent similar issues in

the future
Activity Duration Resources used
Safety Simulation and Whiteboard or flipchart,Markers,Sticky notes
Hazard Response (different colors),Scenario cards (described

below),Examples of Personal Protective
Equipment (PPE) such as gloves, goggles, face
shields, lab coats,Safety Data Sheets (SDS)
sample pages,Inspection checklist templates for
PPE (pre-use inspection),Disposal bins for used
PPE etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Realistic Scenarios Create practical and relevant safety challenges to ensure participants engage
actively.

e Reinforce Standards Emphasize the importance of following SDS, using proper PPE, and adhering
to emergency protocols.

e Encourage Teamwork Promote collaboration to enhance problem-solving and ensure safety in
group settings.
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Unit 4.5: Emergency Preparedness and Response

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Demonstrate responding promptly and safely to emergencies following established procedures.

2. Prepare the work area for inspection by ensuring cleanliness, minimizing contamination, and
adjusting lighting for optimal inspection.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the importance of responding promptly and safely to emergencies in a
semiconductor assembly environment, following established safety procedures. We will also cover the
preparation of work areas for inspection by ensuring cleanliness, minimizing contamination risks, and
optimizing lighting conditions for effective inspections. This unit emphasizes both safety protocols and
efficient inspection preparation.

- Ask

Ask the participants the following questions:

e Why is it important to maintain a clean and organized work area in semiconductor processing?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Responding Promptly and Safely to Emergencies Following Established Procedures

In the semiconductor assembly and wafer thinning processes, emergencies can arise, requiring quick
and effective action to ensure the safety of workers and the protection of equipment. Being prepared
for emergencies is essential, and employees must be familiar with established procedures to respond
appropriately.

1. Types of Emergencies:

Common emergencies in the semiconductor industry include chemical spills, equipment mal-
functions, electrical hazards, and fire outbreaks. Each situation requires a different approach,
but all emergencies require calm, decisive action to prevent further harm.

o
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2. Initial Actions:

The first step in any emergency is to stay calm and immediately assess the situation. If needed,
sound alarms to alert others and evacuate the area if necessary. Responding quickly to reduce
the risk of injury or further damage is crucial. Follow the safety protocols outlined in emergency
response plans for each specific situation (e.g., chemical spill, electrical hazard, etc.).

3. Using Personal Protective Equipment (PPE):

Depending on the emergency, the appropriate PPE should be worn. For example, during a chem-
ical spill, gloves, goggles, and face shields may be necessary to avoid exposure. In the case of a
fire, fire-resistant clothing and a fire extinguisher may be needed. Ensuring all team members
are properly equipped with PPE will minimize risks during emergency situations.

4. Following Safety Data Sheets (SDS):

Safety Data Sheets (SDS) provide critical information on how to handle chemicals and substanc-
es in case of an emergency. SDS will outline how to contain spills, proper disposal methods, first
aid measures, and any required neutralizing agents. Always follow the procedures in the SDS for
chemical handling and disposal.

5. Escalating the Issue:

If the situation cannot be safely managed at the worker level, it is essential to escalate the emer-
gency to trained personnel such as safety officers, supervisors, or emergency responders. They
can take more advanced actions and manage the situation effectively.

6. Post-Emergency Reporting:

After the emergency is resolved, document the incident thoroughly. Report the issue to man-
agement, and conduct a post-incident analysis to assess how the situation was handled. This
information will help prevent similar emergencies in the future and refine emergency response
protocols.

Preparing the Work Area for Inspection

Before any inspection, especially in a controlled environment like a semiconductor assembly line or
wafer processing area, it is vital to prepare the work area. A clean, well-organized environment not only
ensures safety but also promotes accuracy and efficiency during inspection procedures.

1. Cleanliness and Organization:

The work area must be cleaned to remove any contaminants that could affect the inspection
process or the final product. Dust, chemicals, or residues left from previous operations can in-
terfere with the accuracy of measurements and the quality of wafers. Use appropriate cleaning
supplies (e.g., lint-free wipes, cleaners, air blowers) to ensure the workspace is spotless.

2. Minimizing Contamination:

Contamination control is especially crucial in semiconductor processes due to the sensitivity
of the wafers and the precision required for inspections. Ensure that workstations, tools, and
materials are free from particles that could lead to defects. Tools should be regularly cleaned
and sanitized to avoid transferring contaminants onto wafers. Wearing cleanroom-approved
clothing, gloves, and masks is essential for minimizing contamination from workers.

3. Lighting for Optimal Inspection:

Proper lighting is necessary to identify defects or irregularities on the wafers during inspection.
Dim or poorly directed lighting can result in missed defects. Ensure that the inspection area
is well-lit with sufficient brightness, particularly focusing light sources on areas where defects
may appear. Adjustable, high-quality lights (e.g., LED or fiber optic) allow inspectors to modify
lighting based on the wafer’s surface and the type of inspection required.
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4.

Tool and Equipment Setup:

All tools required for inspection, such as microscopes, profilometers, and gauges, should be
properly set up and calibrated. Ensure that the measurement instruments are in optimal con-
dition, and calibration is up-to-date. Regular calibration of tools prevents discrepancies in mea-
surements and ensures the accuracy of inspection results.

Environmental Controls:

Beyond cleanliness, the work environment should be regulated to meet specific standards
for temperature, humidity, and airflow. Temperature and humidity control are essential for
semiconductor manufacturing to prevent damage to wafers or equipment. Ensure that the
environment is set to the optimal conditions for both the equipment and the inspection process.

In summary, responding to emergencies and preparing work areas for inspection require adherence to
well-defined safety protocols and operational standards. Proper preparation not only ensures worker
safety but also supports the accuracy and efficiency of inspections. By maintaining a clean, organized,
and well-equipped work environment, workers can ensure high-quality outcomes while minimizing
safety risks and operational disruptions.

- Say

(@

Let us participate in an activity to explore the unit a little more.

1.

— Activity | /&

Group Activity: Emergency Response and Work Area Preparation Drill

Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)

Scenario cards (described below)

Cleaning supplies (e.g., wipes, dusters, cloths)
Inspection checklist templates

Lighting tools (adjustable lamps or light meters, if available)

Instructions:

Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the activity objectives:
= To simulate emergency response procedures following established safety protocols.

* To prepare a work area for inspection by ensuring cleanliness, minimizing contamination,
and adjusting lighting for optimal visibility.

* Toaddress both emergency situations and regular inspection readiness in semiconductor
manufacturing environments.

o Overview of Semiconductor Safety Protocols and Work Area Preparation:
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= Emergency Response: Discuss the importance of responding quickly and effectively
to emergencies, including hazards like chemical spills, equipment malfunctions, and
employee injuries.

= Work Area Preparation: Emphasize the need to prepare the work area for inspection
by ensuring that it is clean, organized, and well-lit. Proper preparation minimizes
contamination risks and ensures that production processes remain efficient and
compliant with safety standards.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each scenario will describe an emergency or inspec-
tion situation in a semiconductor manufacturing environment.

3. Group Discussion and Planning (20 minutes):
o Each group should discuss their assigned scenario and address the following prompts:

*= Emergency Response Protocols: What immediate actions must be taken to address the
emergency while ensuring safety? How can employees be effectively communicated
with during the emergency to maintain calm and engagement?

= Preparation for Inspection: How would you prepare the work area for inspection? What
steps would you take to ensure cleanliness, minimize contamination, and adjust lighting
for optimal inspection?

= Safety Considerations: What specific safety protocols should be followed during the
emergency and during the preparation of the work area?

* Employee Engagement: How do you keep your team engaged and informed during
emergencies and when preparing the workspace for inspection?

4. Group Presentations (20 minutes):

o Each group will present their scenario, analysis, and proposed solutions to the class.
Presentations should include:

= The emergency situation and the steps taken to respond to it following safety protocols.

= How the work area was prepared for inspection (cleanliness, contamination control,
lighting adjustments).

= Howemployee engagement was maintained during both the emergency and preparation
stages.

o Encourage questions and discussions after each presentation, allowing other groups to
share their thoughts and suggestions on effective emergency response and work area
preparation.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief on the activity. Key points to consider:

= How did each group prioritize safety while managing emergencies and preparing work
areas for inspection?

* What strategies were proposed to ensure employee engagement and morale during
emergencies and inspections?

= What are some practical tips for preparing a semiconductor work area for inspection
while minimizing contamination risks?

* How did the groups approach the balance between following protocols and maintaining
team efficiency and engagement?
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Examples of Scenario Cards:
Scenario Card 1: Chemical Spill Emergency
Scenario:

While working with chemicals on the semiconductor assembly line, a spill occurs from an improperly
sealed container of hazardous chemicals near the work area. The chemical begins to spread on the floor.

Task:
1. Follow the emergency protocol for chemical spills (evacuate the area, alert supervisor).
2. Locate the appropriate PPE (gloves, goggles, protective clothing) to handle the situation.
3. Use the correct spill response equipment (spill kit, absorbent materials).

4. Dispose of the chemical waste according to safety data sheets (SDS).

5

Report the incident and suggest steps to prevent future occurrences.

Scenario Card 2: Equipment Overheating and Smoke
Scenario:

During wafer processing, the equipment starts emitting smoke and shows signs of overheating,
potentially causing a fire hazard. The machine is not shutting down automatically, and you are the first
to notice the issue.

Task:
1. Follow the emergency shutdown procedure for the equipment.
2. Use the correct PPE for handling the emergency (e.g., heat-resistant gloves, safety goggles).
3. Assess if there is an immediate fire risk and respond accordingly.
4. Report the malfunction to the supervisor and document the event.
5

Recommend preventive maintenance measures to avoid similar issues in the future.

Scenario Card 3: Preparing Work Area for Inspection
Scenario:

You are preparing the work area for an upcoming inspection. The workspace is cluttered, tools are
disorganized, and there is some minor contamination on the surface from the last operation.

Task:
1. Clean the work area thoroughly, following safety protocols to prevent contamination.
2. Organize tools and materials to ensure they are readily accessible for the inspection.
3. Adjust the lighting in the workspace to ensure optimal visibility for the inspection.

4. Ensure that no hazardous materials are left exposed or improperly stored.

5

Ensure that all required inspection documentation and records are ready and up to date.
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Activity Duration Resources used
Emergency Response Whiteboard or flipchart,Markers,Sticky notes
and Work Area (different colors),Scenario cards (described
Preparation Drill below),Cleaning supplies (e.g., wipes, dusters,

cloths),Inspection checklist templates,Lighting
tools (adjustable lamps or light meters, if
available) etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Ensure clarity on emergency procedures before simulation. Stress quick, calm actions and
teamwork.

e Work Area Readiness Remind teams to focus on cleanliness and preparation to ensure safe and
effective inspections.

e Team Communication Encourage collaboration and clear communication during both emergency
and work area preparation tasks.
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- Exercise |2

Multiple Choice Questions (MCQs)

1. Which of the following is NOT a key specification for thinned and lapped wafers?
a) Thickness
b) Uniformity
c) Voltage resistance
d) Roughness

Answer: c) Voltage resistance

2. What is the primary purpose of calibration for measuring instruments in quality control?
a) To reduce costs
b) To ensure accurate measurement
c) Toincrease equipment lifespan
d) To avoid equipment malfunction

Answer: b) To ensure accurate measurement

3. What is the correct procedure for handling hazardous materials according to safety data sheets
(SDs)?

a) Store them in a location with easy access

b) Dispose of them in the nearest trash can

c) Follow specific disposal and handling guidelines in SDS
d) Ignore the SDS if it’s a familiar material

Answer: c) Follow specific disposal and handling guidelines in SDS

4. Which tool is commonly used for measuring the surface roughness of wafers?
a) Micrometer
b) Profilometer
c) Caliper
d) Thermometer

Answer: b) Profilometer
Fill in the Blanks

1. The quality control specification for wafers includes measuring to ensure they meet
uniformity standards.

Answer: thickness

2. PPE should be inspected for damage use to ensure the safety of workers.

Answer: before

o
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3. The tool is used to magnify the surface of thinned and lapped wafers during visual
inspection.

Answer: microscope

4. When an emergency occurs, it is crucial to to established protocols to minimize risk.

Answer: respond promptly

Match the Following

1. Match the measurement tools with their function:

Tool Function

a) Microscopes 1) Used to measure surface roughness

b) Profilometers 2) Used to magnify the wafer's surface for visual
inspection

c) Gauges 3) Used to measure precise thickness and diameter
of wafers

Answer:a-2,b-1,c-3,

2. Match the equipment issue to its troubleshooting approach

EVETL Safety Response

a) Chemical Spill 1) Use a spill kit and wear PPE

b) Equipment Malfunction 2) Shut down equipment and notify supervisor

c) Fire 3) Evacuate the area and use fire extinguisher if
necessary

Answer:a-1,b-2,c-3,
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Wafer Thinning & Lapping

At the end of this module, the participant will be able to:

Explain the importance of preventive maintenance for maintaining optimal equipment
performance and preventing costly downtime.

Discuss the basic principles of cleaning procedures to prevent contamination within the wafer
test equipment.

Explain safe handling and storage procedures for cleaning materials and tools to avoid hazards
or contamination.

Recognize potential dangers and indications of equipment failure during operation (e.g., unusual
noises, error messages).

Explain how to utilize equipment manuals, troubleshooting guides, and diagnostic tools to
identify the source of potential failures.

Discuss the limitations of one’s own troubleshooting abilities and when to escalate issues to
qualified personnel.

Describe the importance of clear and concise communication when reporting equipment
malfunctions.

Explain the importance of maintaining accurate and complete maintenance records for future
reference.

Discuss company policies for organizing and storing maintenance logs and records for traceability.

Demonstrate cleaning various components of the wafer test equipment, utilizing appropriate
cleaning materials for specific components

Show how to organize and maintain a clean and clutter-free workspace around the test
equipment.

Demonstrate disposal of used cleaning materials and waste generated during maintenance
activities (PC9).

Show how to maintain tools and equipment used for cleaning and maintenance organized and
readily accessible for efficient use.

Demonstrate recognizing potential dangers and indications of equipment failure during
operation (e.g., unusual noises, error messages).

Perform basic troubleshooting steps as per established procedures or manufacturer
recommendations (e.g., restarting the equipment, checking cable connections).

Document the troubleshooting steps taken and their outcomes for future reference.

Show the impact of troubleshooting failure on test operations (e.g., complete test stoppage,
partial functionality loss).

Demonstrate how to report equipment malfunctions requiring repair work beyond basic
troubleshooting capabilities to designated personnel (e.g., maintenance technicians) following
established company protocols.

Demonstrate how to record maintenance activities performed on the test equipment, including
cleaning, preventive maintenance, and repairs.

Show use of designated logbooks or a computerized maintenance management system to
document maintenance activities, including the date, type of maintenance performed, specific
actions taken, replacement parts used (if applicable), and any observations made.
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Unit 5.1: Preventive Maintenance and Cleaning Procedures

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Explain the importance of preventive maintenance for maintaining optimal equipment
performance and preventing costly downtime.

2. Discuss the basic principles of cleaning procedures to prevent contamination within the wafer
test equipment.

3. Explain safe handling and storage procedures for cleaning materials and tools to avoid hazards
or contamination.

4. Demonstrate cleaning various components of the wafer test equipment, utilizing appropriate
cleaning materials for specific components.

5. Show how to organize and maintain a clean and clutter-free workspace around the test
equipment.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the importance of preventive maintenance to ensure optimal equipment
performance and prevent costly downtime. We will explore the principles of cleaning procedures to
avoid contamination in wafer test equipment, and cover safe handling and storage of cleaning materials.
Additionally, we will demonstrate the proper cleaning of equipment components and maintaining a
clean and organized workspace around the test equipment.

- Ask

Ask the participants the following questions:

e Why is regular cleaning and preventive maintenance important for the performance of wafer
test equipment?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson
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- Elaborate

Importance of Preventive Maintenance for Wafer Test Equipment

Preventive maintenance is crucial for ensuring the longevity and optimal performance of wafer test
equipment. Regular maintenance reduces the risk of unexpected breakdowns and minimizes the impact
of costly downtime. When equipment malfunctions unexpectedly, production can be halted, causing
significant financial losses and delays. By performing routine checks, adjustments, and replacements
of worn-out parts, the equipment operates smoothly, increasing productivity and efficiency. Preventive
maintenance also helps in identifying minor issues before they evolve into major problems, which
can require more expensive repairs. Furthermore, it helps maintain accuracy in testing, ensuring that
the wafers undergo proper testing and meet quality standards. Preventive maintenance should be
scheduled at regular intervals, as per manufacturer recommendations, and should include cleaning,
lubrication, calibration, and inspection of parts like motors, belts, filters, and sensors.

Basic Principles of Cleaning Procedures for Wafer Test Equipment

Cleaning wafer test equipment is vital to maintaining the equipment’s functionality and ensuring that
test results are reliable. The primary goal of cleaning is to prevent contamination that could affect
the integrity of the wafers being tested and cause faulty results. Cleaning involves removing particles,
debris, and residue that may accumulate over time and hinder the accuracy of tests. The following
principles are essential for effective cleaning:

1. Regular Cleaning: Equipment should be cleaned on a regular basis, following the specific
maintenance schedules. It is best to clean equipment immediately after use to prevent build-up
that could be more difficult to remove later.

2. Use of Appropriate Cleaning Solutions: Different parts of the wafer test equipment may require
specific cleaning agents. It is essential to use only the recommended cleaning solutions to avoid
damaging sensitive components. For example, non-abrasive cleaning solvents and lint-free
wipes should be used to clean sensitive surfaces without leaving residues.

3. Component-Specific Cleaning: Each component of the equipment, such as lenses, filters,
motors, and sensors, should be cleaned according to its individual needs. Certain components
may require disassembly for more thorough cleaning.

4. Safety During Cleaning: Cleaning procedures should be carried out with proper personal
protective equipment (PPE) such as gloves and eye protection. It is essential to avoid inhaling
any fumes from cleaning solutions, so it is advisable to clean equipment in well-ventilated areas.

Safe Handling and Storage of Cleaning Materials

Handling and storing cleaning materials require special attention to ensure that they do not pose
hazards or contribute to contamination. Cleaning materials, such as solvents, detergents, and abrasives,
should be handled carefully to prevent spills, exposure, or accidental ingestion. To ensure the safety of
operators and the cleanliness of the workspace, the following guidelines should be followed:

1. Proper Labeling: All cleaning materials should be clearly labeled with their names, contents,
and safety precautions. Labeling ensures that workers can quickly identify and follow the correct
procedures for handling and disposal.

2. Storage of Chemicals: Cleaning agents should be stored in well-ventilated areas, away from
heat sources, and in compliance with local safety standards. Flammable chemicals should be
stored separately from non-flammable ones, and chemical storage containers should be sealed
tightly to avoid contamination.

3. Use of Appropriate Containers: Cleaning materials should always be stored in containers
specifically designed for their type. For example, hazardous materials should be stored in
chemical-resistant containers to prevent leaks or spills.




e — Facilitator Guide

4,

Safety Data Sheets (SDS): Employees should always refer to the SDS provided for each cleaning
agent. SDS outlines the chemical properties, potential hazards, and first-aid measures in case
of an emergency. It is important to follow the recommended safety protocols when handling
cleaning materials.

Disposal of Cleaning Materials: Used cleaning materials, such as wipes, cloths, and empty
bottles, should be disposed of according to local regulations. In many cases, these materials
may need to be disposed of as hazardous waste, and workers should ensure that they are not
contaminating the work environment or water sources.

Cleaning Components of Wafer Test Equipment

Cleaning the various components of wafer test equipment requires attention to detail and careful
selection of the appropriate cleaning materials. Different parts of the equipment have different cleaning
requirements based on their functions and sensitivities. Here is a guide on how to clean specific
components:

1.

Lenses and Optical Components: These components are delicate and can easily be scratched
or damaged if cleaned improperly. It is essential to use a lint-free cloth and a gentle cleaning
solution to wipe lenses and optical surfaces. Compressed air or a brush can be used to remove
dust before wiping with a cloth. Avoid using abrasive materials that could cause damage.

Sensors and Electronic Components: Sensitive electronic components should be cleaned
carefully using a dry lint-free cloth to avoid static discharge. If necessary, use a small amount of
alcohol-based cleaning solution (as recommended by the manufacturer) and a soft cloth. Do not
allow liquids to come into contact with the circuit boards or connectors.

Motors and Moving Parts: Moving parts such as motors, gears, and belts should be cleaned
regularly to prevent dust and debris from causing malfunctions. A soft brush or compressed air
is ideal for cleaning motor components. For lubrication, apply the appropriate grease or oil as
specified in the equipment’s manual.

Filters: Filters that are used to clean the air or fluids circulating in the wafer test equipment
need to be regularly cleaned or replaced. Cleaning filters can involve soaking them in a cleaning
solution and gently scrubbing away contaminants. In some cases, filters may need to be replaced
entirely, depending on the level of contamination and wear.

Worktables and Surrounding Areas: The work area should also be regularly cleaned to minimize
the chance of contamination. This includes wiping down the work surfaces with non-abrasive
cleaning wipes and ensuring that tools and equipment are organized.

Organizing and Maintaining a Clean Workspace

A clean and organized workspace is essential in the semiconductor manufacturing environment to
ensure safety, productivity, and efficiency. A cluttered workspace can introduce contamination, hinder
proper workflow, and increase the risk of accidents. The following strategies can help maintain a clean
and organized workspace:

1.

Proper Organization of Tools: All tools, cleaning materials, and equipment should be organized
in a way that allows easy access and minimizes unnecessary movement. This can be achieved by
using tool racks, labeled containers, and storage bins.

Waste Management: A clean workspace involves proper waste management. Set up separate
bins for hazardous and non-hazardous waste, and make sure that all waste materials, such as
used wipes or cleaning solutions, are disposed of correctly.

Regular Cleanliness Inspections: A well-maintained workspace should be regularly inspected
for cleanliness. Operators should be encouraged to inspect their workstations before and after
use to ensure that the area is free of contaminants. Regular cleaning schedules should be
established and followed.
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4. Minimizing Contamination Risks: Use protective covers for sensitive equipment when not
in use, and ensure that work areas are free of dust or debris that could contaminate wafers.
Adequate lighting and ventilation are also important to ensure that work can be done accurately
and safely.

5. Training Employees: It is essential to train all personnel on the importance of cleanliness and
proper handling of materials in the workspace. This includes educating employees on the risks
of contamination and how they can contribute to maintaining a safe, clean, and efficient working
environment.

Effective cleaning, handling, and maintenance of wafer test equipment are critical for ensuring the
performance and reliability of semiconductor manufacturing processes. By following proper preventive
maintenance schedules, using appropriate cleaning materials, and adhering to safety protocols,
manufacturers can enhance productivity, prevent costly breakdowns, and maintain high-quality
standards. Regularly maintaining a clean and organized workspace also ensures that the equipment
operates efficiently while minimizing contamination risks. Safety training and proper handling techniques
are essential in preventing accidents and ensuring the well-being of workers. Overall, integrating
thorough cleaning procedures, preventive maintenance, and safety protocols leads to a more reliable
and productive manufacturing environment.

- Say |(fe

Let us participate in an activity to explore the unit a little more.

— Activity | &

Group Activity: Preventive Maintenance and Equipment Cleaning

Group Size: 4-6 participants
Materials Needed:
e  Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)
e Cleaning materials (e.g., isopropyl alcohol, lint-free wipes, brushes, cleaning solutions)
e Wafer test equipment components (either mock-ups or detailed diagrams)
e Cleaning tools (e.g., microfiber cloths, gloves)
e Checklist for cleaning procedures
e |nstructions for preventive maintenance procedures
Instructions:
1. Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the objectives of the activity:

* To understand the importance of preventive maintenance for equipment performance
and avoiding costly downtime.

= To discuss and practice cleaning procedures for wafer test equipment, ensuring
contamination prevention.
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o

o

o

o

To highlight safe handling and storage procedures for cleaning materials to avoid hazards
or contamination.

To demonstrate how to clean various components of wafer test equipment with
appropriate materials.

To emphasize how to organize and maintain a clean workspace around test equipment.

Overview of Semiconductor Equipment Maintenance:

Preventive Maintenance: Stress the significance of routine maintenance checks, the
need for consistent cleaning, and how both impact the longevity and accuracy of wafer
test equipment.

Cleaning Procedures: Discuss the role of contamination control in wafer test
environments, as well as the best practices for cleaning specific components of test
equipment.

Safe Handling of Cleaning Materials: Emphasize the importance of proper storage,
labeling, and handling of cleaning materials to prevent accidents or contamination.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each scenario card will present a challenge related
to maintenance, cleaning, or contamination control.

3. Group Discussion and Planning (20 minutes):

Each group should analyze their scenario and use the following prompts to guide their
discussion:

Preventive Maintenance: What preventive maintenance procedures are essential to
ensure optimal performance of the wafer test equipment? How can maintenance be
scheduled to minimize downtime?

Cleaning Procedures: How should specific components of the equipment be cleaned to
prevent contamination? Which cleaning materials are best suited for each component?

Safe Handling of Cleaning Materials: How should cleaning materials be handled and
stored to avoid hazards or contamination? What safety protocols should be followed?

Workspace Organization: How would you maintain a clean, organized, and clutter-free
workspace around the test equipment?

Employee Engagement: How can employee engagement and morale be maintained
when performing routine maintenance and cleaning tasks? How can the team ensure
that everyone follows safety and cleaning protocols?

4. Group Presentations (20 minutes):

Each group will present their scenario, analysis, and proposed solutions:

Describe the preventive maintenance procedures and cleaning methods they would use
to address the scenario.

Outline the steps for safely handling and storing cleaning materials.

Explain how they would organize and maintain a clean workspace around the equipment.

Encourage questions and feedback from other groups to generate discussions on improving
maintenance and cleaning practices.

5. Debriefing and Key Takeaways (10 minutes):

Facilitate a class discussion to debrief the activity. Key points to consider:
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= What preventive maintenance procedures were identified as critical for equipment
longevity and performance?

*= How did each group approach the challenge of cleaning and contamination prevention?

= What were the different strategies proposed for safely handling and storing cleaning
materials?

* How did each group plan to organize the workspace and maintain cleanliness?

= How do safety protocols and employee engagement play a role in the maintenance and
cleaning process?

Examples of Scenario Cards:
Scenario Card 1: Preventive Maintenance Scheduling
Scenario:

Your team is tasked with maintaining a batch of wafer test equipment that has been showing inconsistent
performance. The equipment is used multiple times a day and often operates in high-traffic areas of the
lab. Recently, the equipment has started experiencing longer downtime due to equipment malfunctions.

Task:
Develop a preventive maintenance schedule that includes:
e Frequency of maintenance activities (daily, weekly, monthly).

e Specific tasks to be carried out during each maintenance session (e.g., cleaning, lubrication,
inspection).

e Potential indicators of wear or malfunction that should be monitored.

Scenario Card 2: Cleaning and Contamination Prevention
Scenario:

The wafer test equipment has recently been experiencing contamination issues, leading to inaccurate
measurements and results. Upon investigation, it is discovered that the sensors and holders on the
equipment are contaminated with cleaning chemicals and residue.

Task:
Explain the proper cleaning procedures for the wafer test equipment to avoid contamination. Discuss:

e Which cleaning materials should be used for specific components (e.g., filters, wafer holders,
sensors).

e The correct technique for cleaning and preventing contamination.

e The importance of ensuring that no cleaning residue remains on the equipment after cleaning.

Scenario Card 3: Workspace Organization and Safety Compliance
Scenario:

The work area around the wafer test equipment has become disorganized, with tools, cleaning materials,
and other equipment cluttering the space. This is creating a risk of contamination and equipment
damage, and personnel are finding it challenging to work efficiently.

Task:

Your team needs to reorganize the workspace for optimal safety and efficiency. Address the following:
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e How will you ensure that tools and materials are properly stored and accessible?
e What safety procedures need to be followed when handling cleaning materials and equipment?

e How can you improve the workflow to ensure that the workspace remains clutter-free in the

future?
Activity Duration Resources used
Emergency Response Whiteboard or flipchart,Markers,Sticky notes
and Work Area (different colors),Scenario cards (described
Preparation Drill below),Cleaning supplies (e.g., wipes, dusters,

cloths),Inspection checklist templates,Lighting
tools (adjustable lamps or light meters, if
available) etc.

Do |/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Stress the need for regular maintenance to avoid breakdowns and minimize downtime.
e Highlight the role of scheduling and monitoring key performance indicators.
e Ensure proper cleaning agents are used for different components to avoid contamination.

e Emphasize the importance of cleaning after every session and removing residue.
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Unit 5.2: Recognizing Equipment Failures and Troubleshooting
Basics

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Recognize potential dangers and indications of equipment failure during operation (e.g., unusual
noises, error messages).

2. Perform basic troubleshooting steps as per established procedures or manufacturer
recommendations (e.g., restarting the equipment, checking cable connections).

3. Document the troubleshooting steps taken and their outcomes for future reference.

4. Show the impact of troubleshooting failure on test operations (e.g., complete test stoppage,
partial functionality loss)

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the identification of potential dangers and indications of equipment failure
during wafer test operations, such as unusual noises or error messages. We will also explore basic
troubleshooting techniques, documentation of troubleshooting steps, and the impact of failure to
troubleshoot on test operations. The unit emphasizes following proper procedures to ensure equipment
reliability and minimize downtime.

- Ask

Ask the participants the following questions:

e What are some common signs that indicate equipment failure during wafer testing?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Recognizing Potential Dangers and Indications of Equipment Failure During Operation

In the semiconductor manufacturing and testing environment, understanding the potential dangers and
recognizing early signs of equipment failure is crucial for maintaining operational efficiency, safety, and
accuracy. Regular monitoring of equipment during operation helps in identifying any unusual behaviors
that could lead to serious malfunctions if left unchecked.

o
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Unusual Noises:

Any abnormal noise, such as grinding, buzzing, or high-pitched sounds, can indicate mechanical issues,
such as worn-out bearings, misalignment of moving parts, or improper lubrication. Identifying these
sounds early can prevent further damage and downtime.

Error Messages:

Modern wafer test equipment often displays error messages or diagnostic codes that are generated
by built-in software. These messages can indicate electrical faults, issues with the software, incorrect
settings, or component malfunctions. Users should be trained to recognize these error codes and take
appropriate action based on the manufacturer’s recommendations.

Performance Deviation:

Deviations from expected performance, such as inconsistent test results, slower processing times,
or inaccurate measurements, can signal underlying equipment failure. This includes issues such as
inconsistent wafer thinning, lapping irregularities, or inaccurate readings from inspection tools. Regular
performance checks are necessary to track and identify early signs of failure.

Visual Indicators:

Inspecting the equipment visually during operation can reveal signs of failure such as leaking fluids,
abnormal vibrations, or disconnected cables. These visual cues often precede more significant
malfunctions and provide an early warning.

Temperature Variations:

Excessive heat buildup in electrical components, such as motors or control systems, can indicate potential
failure points. Modern systems often have built-in temperature sensors, but regular monitoring of these
systems is key to preventing overheating and electrical failure.

Performing Basic Troubleshooting Steps

Once an issue has been identified, it is essential to perform basic troubleshooting according to the
manufacturer’srecommendations or established standard operating procedures (SOPs). Troubleshooting
should be done systematically to minimize the chances of overlooking a potential cause of failure.

Step 1: Safety First

Before troubleshooting, always ensure that the equipment is powered off, or follow lock-out/
tag-out procedures to ensure safe operation. Always wear appropriate personal protective
equipment (PPE) such as gloves, goggles, and lab coats.

Step 2: Check Power Supply and Connections

A common issue in equipment failure is a loss of power or connectivity. Begin by checking the
power supply to ensure the equipment is properly plugged in and receiving voltage. Check
all cables and connections for any visible signs of wear or loose connections that could cause
equipment failure.

Step 3: Inspect the Equipment for Visible Damage

Look for any obvious signs of damage, such as cracked components, broken connectors, or
damaged cables. This inspection can also reveal if internal components like the motor, valves,
or pumps are functioning properly.

Step 4: Restart Equipment and Reset

If the equipment shows error messages or unusual behavior, try restarting it. Many issues are
caused by temporary software glitches, and a simple reset can resolve the problem. However,
if the issue persists after a restart, it’s necessary to proceed with deeper troubleshooting.
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Step 5: Check Diagnostic Codes and System Logs

Use the equipment’s diagnostic system or software tools to check the error codes or system
logs that could provide detailed insights into the problem. Many modern wafer testing
machines include diagnostic software that can pinpoint the source of the issue, such as a
malfunctioning sensor or part failure.

Step 6: Verify System Settings

Ensure that the equipment’s settings, such as wafer thickness, speed, and pressure, are
configured correctly as per the process specifications. Incorrect parameter settings may be
the cause of faulty operation.

Step 7: Perform Specific Tests or Adjustments

Many systems include built-in self-diagnostic tests that can help verify the operation of
specific parts. Perform tests such as checking the motors, alignment, and calibration settings
to identify any potential problems.

Step 8: Consult Manufacturer’s Manual

If the problem is still unresolved after performing these steps, consult the manufacturer’s
manual for specific troubleshooting procedures related to the identified error codes or
symptoms.

Documenting Troubleshooting Steps and Outcomes

Proper documentation of troubleshooting steps is essential for maintaining a history of issues, which
can be useful for future reference, tracking recurring problems, and improving system performance.

Troubleshooting Logs:
Create a log for each troubleshooting session, including the following details:
e Date and Time of troubleshooting.

e |dentified Issue: Briefly describe the problem or symptom (e.g., equipment not starting, error
codes, performance issues).

e Steps Taken: List all actions performed during the troubleshooting process (e.g., checking power
supply, restarting equipment, checking error codes).

e Outcome: Record whether the issue was resolved or if further action is required. If the problem
persists, note any patterns or insights that can help in the next steps.

e Parts Replaced or Adjusted: Document any components that were replaced or adjusted during
the troubleshooting process (e.g., cables, sensors, polishing pads).

e Next Steps or Escalation: If the problem could not be resolved, document the steps for further
investigation or the need to escalate the issue to higher-level technical support.

By maintaining a thorough record of troubleshooting efforts, you can identify patterns in recurring
issues, track the performance of specific equipment, and ensure that similar issues are addressed more
efficiently in the future.

Impact of Troubleshooting Failure on Test Operations

Failing to properly troubleshoot equipment can have severe consequences on wafer test operations,
both in terms of productivity and quality.

Complete Test Stoppage:

Failure to identify and resolve equipment issues can lead to a complete stoppage of wafer testing
operations. This results in downtime and delays in the testing process, leading to a backlog and missed
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deadlines. In critical production timelines, this could affect the delivery of semiconductor products to
customers and may even result in financial losses.

Partial Functionality Loss:

Even if the equipment is partially functional, issues such as incomplete wafer thinning, uneven lapping,
or inaccurate measurements can affect the quality of the wafers. This may lead to product defects that
are hard to detect without thorough testing, potentially compromising the final product’s performance
and reliability. Rework or scrap of defective products also results in additional operational costs.

Increased Maintenance Costs:

Continuous operational failures can lead to excessive wear and tear on equipment components.
Without addressing root causes, problems can worsen, resulting in more frequent maintenance needs,
costly repairs, and even equipment failure that requires replacement.

Customer Dissatisfaction and Brand Damage:

Inconsistent or poor-quality wafers due to unresolved equipment issues can lead to customer
dissatisfaction. Over time, this can damage the company’s reputation in the semiconductor industry,
leading to lost business and diminished customer trust.

Impact on Team Morale and Productivity:

Ongoing operational issues may create frustration among team members who must deal with the
consequences of equipment failure. This can result in decreased morale, reduced productivity, and
slower response times to issues. Over time, the inefficiency caused by unresolved technical problems
can lead to decreased employee motivation.

Recognizing early signs of equipment failure, performing systematic troubleshooting, and documenting
the actions and outcomes are essential steps to ensure the continued functionality and efficiency of
wafer thinning and lapping equipment. The impact of not addressing these issues promptly can result
in extended downtime, increased maintenance costs, and compromised wafer quality. Therefore, it is
crucial to approach equipment maintenance and troubleshooting with a structured, proactive mindset,
ensuring that the equipment operates smoothly and meets production standards.

- Say |fa

Let us participate in an activity to explore the unit a little more.

— Activity | %

Group Activity: Equipment Failure Troubleshooting Simulation

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)
e Wafer test equipment diagrams or mock-ups (to simulate equipment failure scenarios)

e Troubleshooting checklist (established procedures or manufacturer recommendations)
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e Timer
Instructions:
1. Introduction and Objectives (5 minutes):
o o Divide participants into groups and explain the activity’s objectives:

* Torecognize the signs and potential dangers of equipment failure during operation (e.g.,
unusual noises, error messages).

= To perform basic troubleshooting steps according to established procedures or
manufacturer recommendations (e.g., restarting equipment, checking connections).

* To document the troubleshooting steps taken and their outcomes for future reference.

* To demonstrate the impact of troubleshooting failure on test operations (e.g., complete
test stoppage, partial functionality loss).

o Overview of Troubleshooting in Semiconductor Test Equipment:

e Discuss common indicators of equipment failure such as error messages, strange noises, or
performance drops.

e Emphasize the importance of following troubleshooting procedures and the consequences of
inadequate troubleshooting, including downtime, data errors, and equipment damage.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. Each scenario will describe an equipment failure
or issue that requires troubleshooting, and the group must determine the appropriate steps to
address it.

3. Group Discussion and Planning (20 minutes):
o Each group will analyze their scenario and answer the following prompts:

= Recognizing Equipment Failure: What are the initial signs of failure in the equipment?
How can these signs be recognized early to prevent further issues?

* Troubleshooting Procedures: What are the basic troubleshooting steps you should take
to resolve the issue? What tools or techniques are required?

* Documentation: How would you document the steps taken during troubleshooting,
including what worked and what did not?

* Impact of Troubleshooting Failure: What could happen if the troubleshooting steps are
not followed correctly? How will this impact the testing process (e.g., complete test
stoppage, partial loss of functionality)?

* Employee Engagement and Safety: How would you ensure that the troubleshooting
process does not affect employee morale or safety? How can you keep the team engaged
during troubleshooting?

4. Group Presentations (20 minutes):
o Each group will present their scenario, analysis, and proposed solutions:
* Describe the equipment failure and how they identified the issue.
= Explain the troubleshooting steps taken and their outcomes.
= Discuss how failure to troubleshoot correctly could affect the testing process.
= Share any safety or engagement considerations taken during troubleshooting.

o Encourage questions and discussions from other groups to explore different troubleshooting
strategies.
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5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity. Key points to consider:
=  What were the most common signs of failure identified across the scenarios?
* How did each group approach the troubleshooting process, and what steps were taken?
=  What impact could insufficient troubleshooting have on testing operations?

= What strategies can be implemented to maintain employee engagement during
troubleshooting processes?

*= How can safety be ensured during troubleshooting procedures

Examples of Scenario Cards:
Scenario Card 1: Unusual Noises During Operation
Situation:

While the wafer test equipment is running, the operator notices unusual grinding noises coming from
the machine. The noise is louder than usual and seems to occur when the wafer is placed on the test
platform.

Task:
e |dentify potential causes of the unusual noise.

e Perform troubleshooting steps such as checking for loose components, inspecting moving parts,
and examining lubrication levels.

e Document the troubleshooting actions taken and their outcomes.

e Assess the impact of the noise on the equipment’s performance (e.g., potential damage,
reduced testing accuracy).

Scenario Card 2: Error Messages on Screen
Situation:

While running a test, the equipment displays an error message on the screen indicating acommunication
failure between the test unit and the control system. The error message says, “Communication Lost:
Reconnect System.”

Task:

e Troubleshootthe error by checking cable connections, ensuring the control system is functioning,
and restarting the equipment.

e Document each troubleshooting step and its outcome.

e Evaluate the impact of this error on the testing process (e.g., delay, loss of data, or inability to
proceed with testing).

Scenario Card 3: Inconsistent Test Results
Situation:

The operator notices that the test results are inconsistent, with some wafers failing to meet the expected
specifications, while others perform well. The test equipment appears to be functioning correctly, but
there are variations in the output.
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Task:
* Troubleshoot potential causes, such as equipment calibration, environmental factors, or
material inconsistencies.
= Perform calibration checks and review the equipment’s setup.
* Document the troubleshooting steps taken and any changes observed in the test results.
= Analyze how the inconsistencies in test results could affect the overall testing operation
(e.g., incomplete data, false results).
Activity Duration Resources used
Equipment Failure Whiteboard or flipchart,Markers,Sticky notes
Troubleshooting (different colors),Scenario cards (described
Simulation below),Wafer test equipment diagrams or
mock-ups (to simulate equipment failure
scenarios),Troubleshooting checklist
(established procedures or manufacturer
recommendations),Timer etc.

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e |dentify Issues Look for signs of equipment failure like unusual sounds or error messages.

e Troubleshoot Follow proper procedures for common issues (check cables, restart, inspect parts).
e Document Steps Keep a record of troubleshooting actions and results for future reference.

e Analyze Impact Understand how failures affect testing operations and subsequent outcomes.
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Unit 5.3: Escalating Equipment Malfunctions and
Communication

- Unit Objectives |©

At the end of this unit, the participants will be able to:

1. Explain how to utilize equipment manuals, troubleshooting guides, and diagnostic tools to
identify the source of potential failures.

2. Discuss the limitations of one’s own troubleshooting abilities and when to escalate issues to
qualified personnel.

3. Describe the importance of clear and concise communication when reporting equipment
malfunctions.

4. Demonstrate how to report equipment malfunctions requiring repair work beyond basic
troubleshooting capabilities to designated personnel (e.g., maintenance technicians) following
established company protocols.

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss how to utilize equipment manuals, troubleshooting guides, and diagnostic
tools to identify potential equipment failures. We will explore the limitations of basic troubleshooting
and when to escalate issues to qualified personnel. Additionally, we will learn the importance of clear
communication when reporting malfunctions and how to follow proper protocols for reporting issues
requiring repair.

- Ask

Ask the participants the following questions:

e What tools or resources can you use to identify and troubleshoot equipment malfunctions in
the wafer testing process?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Utilizing Equipment Manuals, Troubleshooting Guides, and Diagnostic Tools

Effective troubleshooting begins with understanding the equipment and its functionality. Equipment
manuals and troubleshooting guides are essential tools in diagnosing problems efficiently. These

T — —
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documents provide detailed instructions for operating the equipment, identifying common malfunctions,
and specifying corrective actions.

1.

2.

Equipment Manuals: Manuals typically include schematics, operating procedures, and
maintenance schedules. They offer guidance on identifying parts, recognizing malfunctions,
and understanding operational limits. The manual often provides step-by-step instructions for
performing diagnostic checks to pinpoint the source of the issue.

Troubleshooting Guides: These guides are structured to help users identify problems based on
symptoms observed. They often present a list of common issues, possible causes, and suggested
solutions, enabling operators to quickly narrow down the problem area. A well-organized
troubleshooting guide is particularly helpful when dealing with non-obvious malfunctions that
might not be immediately recognized.

Diagnostic Tools: Modern wafer thinning and lapping equipment often comes equipped with
diagnostic tools that can help identify specific issues, such as electrical faults, calibration errors,
or software glitches. These tools may include software interfaces for real-time monitoring, error
code analyzers, and physical inspection tools like voltmeters and thermometers. Utilizing these
tools ensures more accurate troubleshooting and expedites problem resolution.

Recognizing the Limitations of Troubleshooting Abilities

While equipment manuals and diagnostic tools can significantly assist in troubleshooting, operators
must be aware of their own limitations. It is important to recognize when a problem exceeds one’s
expertise or the resources available for basic troubleshooting. Understanding when to escalate an issue
is vital for maintaining efficiency and preventing further damage to equipment.

1.

Complex Issues: Some equipment malfunctions may be complex or involve internal components
that require specialized knowledge or tools. These issues may include intricate electrical
failures, damaged circuitry, or deep software glitches that are beyond the capabilities of basic
troubleshooting techniques.

Lack of Expertise: If an operator encounters an issue they do not fully understand or one that is
too complex to resolve through basic steps, escalating the issue to qualified personnel is critical.
Maintenance technicians or engineers have the expertise to handle advanced repairs and can
avoid costly mistakes that could arise from improper fixes.

Safety Concerns: When dealing with malfunctions that may compromise the safety of operators,
escalating the issue is especially important. For example, electrical faults, chemical spills, or fire
hazards should always be addressed by personnel who have the proper training and equipment
to resolve these issues safely.

The Importance of Clear and Concise Communication

Clear and concise communication plays a crucial role in troubleshooting and reporting equipment
malfunctions. A failure to communicate effectively can lead to misunderstandings, delays, and incorrect
fixes, which can worsen the situation.

1.

2.

Accurate Reporting: When reporting malfunctions, it’s vital to provide an accurate description
of the issue. This includes noting any unusual behavior, error messages, or observed symptoms.
For example, rather than saying “The machine stopped working,” an operator might say, “The
machine displayed error code E53, and there was a strange noise coming from the grinding
wheel”

Timely Updates: Effective communication includes timely updates on the status of the issue.
Keeping track of steps taken and progress made allows maintenance personnel to evaluate
whether the issue is being resolved or whether further escalation is required.
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3. Using Proper Channels: Communication should be directed to the right personnel using the
appropriate channels. For example, issues requiring immediate attention, such as safety hazards,
should be reported directly to a supervisor or safety officer. For less urgent matters, an operator
may submit a report or fill out a service request ticket.

Reporting Equipment Malfunctions for Repair

When equipment malfunctions require repairs beyond basic troubleshooting, operators must follow
company protocols for reporting the issue to maintenance personnel. These procedures ensure that
the problem is addressed in a timely and systematic manner, preventing further damage or downtime.

1. Proper Documentation: Once the malfunction is recognized, the operator should document the
issue in detail. This includes describing the symptoms, any error codes, and the troubleshooting
steps already attempted. Detailed records help maintenance personnel identify the cause more
quickly and efficiently. Proper documentation also provides a reference for future issues that
may arise with the same equipment.

2. Submit a Repair Request: Most companies have a formal process for submitting repair requests.
This may involve filling out a digital or physical form, describing the issue, and submitting it to
the appropriate department (e.g., facilities maintenance). The form should include the urgency
level, as well as the potential impact on production if not addressed promptly.

3. Escalation Protocol: If the issue is urgent or poses a risk to safety, the operator should escalate
the repair request immediately, bypassing regular request channels if necessary. In these cases,
contacting the maintenance supervisor or engineering team directly may be required. Escalation
ensures that issues are prioritized based on severity.

4. Collaboration with Maintenance Technicians: Upon receiving the report, maintenance
personnel may request additional information, ask for testing to be done, or collaborate with
the operator to assess the issue. Communication should be ongoing during this process to
ensure that the repair is executed properly.

5. Follow-Up and Feedback: After the repair has been completed, the operator should verify that
the equipment is functioning properly. This includes confirming that all the issues reported have
been addressed and that no new issues have emerged. If any additional problems are noted,
they should be communicated to maintenance personnel for further investigation. Additionally,
feedback on the repair process can help improve future troubleshooting and repair procedures.

In conclusion, troubleshooting equipment malfunctions requires a combination of knowledge,
resourcefulness, and communication. Operators can utilize equipment manuals, troubleshooting
guides, and diagnostic tools to effectively identify issues. However, recognizing one’s limitations and
escalating complex issues to qualified personnel is equally important. Clear, concise communication
is key to accurately reporting problems and ensuring that issues are addressed quickly. By following
established company protocols for reporting malfunctions and collaborating with maintenance
personnel, equipment downtime and damage can be minimized, ensuring optimal performance and
productivity.

Say |fa

Let us participate in an activity to explore the unit a little more.
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Group Activity: Troubleshooting and Reporting Equipment Malfunctions

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)
e Troubleshooting guides and equipment manuals (provided or online access)
e Diagnostic tools (e.g., simulation software or mock-ups of diagnostic interfaces)
e Timer
Instructions:

1. Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the objectives of the activity:

= To explain how to use equipment manuals, troubleshooting guides, and diagnostic tools
to identify the source of equipment failures.

= To discuss the limitations of personal troubleshooting abilities and when to escalate
issues to qualified personnel.

= To emphasize the importance of clear and concise communication when reporting
equipment malfunctions.

= Todemonstrate howtoreportmalfunctionsrequiring repair beyond basictroubleshooting
to maintenance technicians, following established company protocols.

o QOverview of Equipment Troubleshooting:

* Discuss the value of manuals, guides, and diagnostic tools in identifying issues in
semiconductor wafer test equipment.

= Explain how to recognize when troubleshooting capabilities are insufficient and why it’s
essential to escalate to a qualified technician.

= Review communication protocols when reporting equipment issues.
2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. The scenario will involve an equipment malfunction
that requires troubleshooting, with the need to decide when to escalate the issue and how to
report it.

3. Group Discussion and Planning (20 minutes):

o Each group will work together to analyze their assigned scenario and answer the following
questions:

= UtilizingEquipment Manualsand Diagnostic Tools: Whattools (manuals, troubleshooting
guides, diagnostic software) would you use to identify the source of the failure? How
would you use these tools to guide your troubleshooting process?

* Limitations of Troubleshooting Abilities: What are the limitations of your troubleshooting
knowledge and skills? At what point should you escalate the issue to qualified personnel
(e.g., maintenance technicians)?
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* Clear Communication: How would you communicate the issue clearly and concisely to
a maintenance technician or supervisor? What key information should you include in
your report?

= Escalation Protocol: How would you follow the company’s escalation process for issues
that go beyond basic troubleshooting (e.g., who do you contact, what steps should be
documented)?

4. Group Presentations (20 minutes):
o Each group will present their scenario, analysis, and proposed solutions to the class:

= Describe the equipment malfunction, the troubleshooting process used, and how
diagnostic tools and manuals were applied.

* Explain when and why the issue should be escalated to qualified personnel.

* Provide a clear and concise communication plan for reporting the malfunction, including
key details such as error codes, potential causes, and proposed solutions.

= Discuss the importance of following escalation protocols and the consequences of
inadequate escalation.

o Encourage questions and discussions from other groups to explore different approaches
and techniques.

5. Debriefing and Key Takeaways (10 minutes):
o Facilitate a class discussion to debrief the activity:
*  What were the common tools and approaches used across the scenarios?
= How did each group determine when to escalate an issue?
= What role does communication play in troubleshooting and escalation?

* What key lessons were learned about the troubleshooting process, effective
communication, and escalation protocols?

Examples of Scenario Cards:
Scenario Card 1: Error Code and Inconsistent Readings
Situation:

While conducting a wafer thinning process, the equipment begins displaying an “Error 101” code and
the readings on the diagnostic screen appear inconsistent. The wafer is not thinning at the expected
rate, and the surface appears uneven.

Task:
e Use the equipment manual and troubleshooting guide to identify the cause of the error.
e Check if any connections are loose or if any part of the equipment is malfunctioning.

e |If the issue persists, identify when to escalate the issue to the maintenance team and prepare
a report for escalation.

Scenario Card 2: Unusual Noises During Operation
Situation:

While running a lapping operation, the equipment starts making an unusual grinding noise. The process
is still running, but the sound is louder than usual, and the wafer’s surface finish is not as smooth as
expected.
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Task:

e Refer to the troubleshooting guide and perform basic checks, such as inspecting for worn parts,
checking the polishing pads, or ensuring that all components are correctly aligned.

e Use diagnostic tools to detect any issues with the equipment’s moving parts.

e |f the issue is unresolved, document the steps taken and report the malfunction to the
maintenance technician, providing them with the necessary details.

Scenario Card 3: Sudden Equipment Shutdown
Situation:

The wafer thinning equipment suddenly shuts down during the process. All screens go blank, and
the equipment is unresponsive. A “Power Failure” message briefly appears on the screen before
disappearing.

Task:
e Check the power supply to the equipment (e.g., circuit breakers, power cables).
e Consult the troubleshooting guide to see if there are any known issues related to power loss.

e After performing basic troubleshooting steps, if the issue is still unresolved, escalate the problem
to the maintenance team with a clear explanation of the issue, including any troubleshooting
steps taken.

Activity Duration Resources used
Troubleshooting and Whiteboard or flipchart,Markers,Sticky notes
Reporting Equipment (different colors),Scenario cards (described

Malfunctions below),Troubleshooting guides and equipment

manuals (provided or online access),Diagnostic
tools (e.g., simulation software or mock-ups of
diagnostic interfaces),Timer etc.

- Do |\

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Guide troubleshooting Encourage students to reference manuals, guides, and diagnostic tools.

e |dentify limits Explain when to escalate issues and recognize the limits of basic troubleshooting.

e Clear communication Emphasize the importance of detailed reporting for effective escalation
to maintenance.
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Unit 5.4: Maintenance Record-Keeping and Documentation

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Explain the importance of maintaining accurate and complete maintenance records for future
reference.

2. Discuss company policies for organizing and storing maintenance logs and records for traceability.

3. Demonstrate how to record maintenance activities performed on the test equipment, including
cleaning, preventive maintenance, and repairs.

4. Show use of designated logbooks or a computerized maintenance management system to
document maintenance activities, including the date, type of maintenance performed, specific
actions taken, replacement parts used (if applicable), and any observations made

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the importance of maintaining accurate and complete maintenance records
for test equipment. We will cover company policies for organizing and storing maintenance logs, and
demonstrate how to record maintenance activities such as cleaning, preventive maintenance, and
repairs. Additionally, we will explore the use of logbooks or computerized systems to document relevant
maintenance details, ensuring traceability and proper documentation.

- Ask

Ask the participants the following questions:

e Why is it important to keep accurate records of maintenance activities for test equipment?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Importance of Maintaining Accurate and Complete Maintenance Records

Accurate and complete maintenance records are crucial for several reasons in any technical environment,
including semiconductor manufacturing and wafer testing. These records provide a reliable history of
the maintenance performed on equipment, which plays a key role in optimizing the operation, improving
the lifespan of machinery, and enhancing overall operational efficiency.
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Tracking Equipment Performance and Issues: Maintenance logs document any performance
issues or malfunctions that may have occurred, which helps identify recurring problems and
pinpoint the root cause. This allows maintenance teams to address systematic issues more
effectively, preventing further problems.

Ensuring Compliance and Audit Readiness: Many industries, including semiconductor
manufacturing, are subject to strict regulations. Maintaining detailed and accurate maintenance
records is often required to ensure compliance with these regulations and to demonstrate
accountability during audits. Proper documentation shows that necessary maintenance
activities are performed regularly, meeting all regulatory standards.

Predictive Maintenance and Planning: By analyzing maintenance records over time, trends in
the equipment’s health can be identified, helping teams forecast potential failures and plan for
preventive or corrective maintenance accordingly. This proactive approach reduces unplanned
downtime and extends the life of equipment.

Cost Control and Efficiency: Effective maintenance records can highlight areas where resources
(e.g., parts, labor) are being used inefficiently. They help inidentifying excessive repair frequencies
or unnecessary parts replacements, thereby allowing cost-saving initiatives. Moreover, it helps
track the performance of maintenance teams, ensuring optimal labor use.

Continuous Improvement: Maintenance records allow businesses to evaluate the effectiveness
of different maintenance strategies. By documenting and analyzing maintenance actions and
outcomes, companies can continuously improve their maintenance processes.

Company Policies for Organizing and Storing Maintenance Logs and Records

The organization and storage of maintenance records are integral to ensuring that the logs remain
accessible, organized, and secure. Most companies have formal policies that detail how maintenance
records should be maintained, as these records play a crucial role in the maintenance and compliance
processes.

1.

Centralized System for Record Keeping: Many organizations use computerized maintenance
management systems (CMMS) or centralized logbooks to store maintenance records. This
system ensures that all records are kept in one place, making it easier to track the history
of maintenance activities for each piece of equipment. A centralized system also ensures
traceability, as all records are linked to specific machines or equipment.

Data Entry Standards and Formats: Companies often define standardized formats and
procedures for data entry. This standardization ensures that records are clear, consistent, and
easy to interpret. For instance, the format may specify that each maintenance log entry should
include the date, type of maintenance performed, parts replaced, specific actions taken, and
any additional notes or observations.

Confidentiality and Access Control: Maintenance logs often contain sensitive information
regarding equipment performance and operational practices. Companies establish access
control measures to restrict who can view or modify these records. Only authorized personnel—
such as maintenance technicians or managers—should have access to modify or input data,
ensuring that records remain accurate and trustworthy.

Regular Audits and Reviews: Policies may also require routine audits of maintenance logs to
ensure that they are complete and accurate. Regular reviews can help identify gaps in record-
keeping practices, which can be corrected promptly to avoid inaccuracies that could lead to
operational inefficiencies.

Backup and Disaster Recovery: To protect against data loss, companies usually require backups
of digital records, stored on cloud systems or offsite servers. In the case of an IT failure, these
backups ensure that the records can be restored promptly, maintaining the continuity of
maintenance operations.




e — Facilitator Guide

Recording Maintenance Activities

Documenting the activities performed during maintenance is a critical aspect of ensuring that records
remain comprehensive and useful. Maintenance logs should include detailed descriptions of the
maintenance work carried out, any replacement parts used, and any observed changes in equipment
performance. Recording these activities helps build a clear history of maintenance and facilitates
troubleshooting for future issues.

1. Cleaning: Cleaning is often a routine maintenance task in wafer testing equipment to prevent
contamination and ensure proper function. When documenting cleaning activities, details such
as the date of cleaning, the type of cleaning materials used, and the components cleaned should
be noted. For instance, cleaning the lens, filters, or wafers may involve specific chemicals, and
such details should be recorded. The equipment’s condition before and after cleaning should
also be documented, especially if any issues were observed.

2. Preventive Maintenance: Preventive maintenance refers to regular tasks performed to ensure
the equipment continues functioning optimally. Examples include checking lubrication levels,
replacing worn-out components, or tightening loose parts. These tasks should be logged with
details about the part number of any replacement components used, the condition of the
equipment before maintenance, and any adjustments made. Preventive maintenance ensures
that potential failures are identified early before they result in larger breakdowns.

3. Repairs: When equipment malfunctions, repairs may be necessary. It is crucial to document
repairs thoroughly, specifying what part of the equipment was repaired, the cause of the failure
(if known), and the specific repair actions taken. This should also include parts replaced, such
as circuit boards, motors, or belts. If a repair technician or maintenance personnel is involved,
their name and contact information should be included as well.

4. Unplanned Maintenance: In cases of unplanned maintenance (e.g., equipment breakdowns), it
is crucial to document what caused the failure, how the problem was diagnosed, what corrective
actions were taken, and the impact on the system. These records are valuable for root cause
analysis and can help improve the preventive maintenance procedures to avoid future failures.

Using Logbooks or Computerized Maintenance Management Systems (CMMS)
Both physical logbooks and digital CMMS play essential roles in documenting maintenance activities.

1. Logbooks: For companies that still use manual logbooks, entries should be clear and concise.
The logbook should contain sections for recording maintenance tasks, parts replaced, and any
observations, along with the date of each task performed. When a technician performs a task,
they should sign or initial the log to verify the work completed. If any issues were identified
during maintenance, they should be noted, and follow-up actions should be scheduled.

2. Computerized Maintenance Management System (CMMS): CMMS makes it easier to manage
maintenance records digitally. It provides technicians with a platform to enter maintenance data,
track repair histories, schedule preventive maintenance, and generate reports. The system may
offer features such as automatic reminders for upcoming maintenance tasks, real-time updates
on equipment status, and the ability to track spare parts inventory. With a CMMS, teams can
monitor asset performance, maintenance schedules, and compliance metrics, improving overall
efficiency.

Maintaining accurate and complete maintenance records is essential for ensuring the longevity,
performance, and safety of equipment in semiconductor manufacturing. Detailed logs enable effective
troubleshooting, predictive maintenance, and regulatory compliance. Companies typically follow strict
policies for organizing, storing, and accessing these records, ensuring traceability and accountability.
The proper documentation of cleaning, preventive maintenance, repairs, and unplanned maintenance
supports ongoing operational efficiency and helps avoid downtime and costly repairs. Whether using
physical logbooks or advanced CMMS systems, maintaining organized, accessible, and accurate records
is essential for successful equipment management.
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Let us participate in an activity to explore the unit a little more.
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Group Activity: Maintenance Record Keeping and Documentation in Equipment Maintenance

Group Size: 4-6 participants
Materials Needed:
e Whiteboard or flipchart
e Markers
e Sticky notes (different colors)
e Scenario cards (described below)

e Logbooks or sample computerized maintenance management system (CMMS) interface (mock-
ups or access to software)

e Timer
Instructions:
1. Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the objectives of the activity:

= To understand the importance of maintaining accurate and complete maintenance
records for future reference.

= To explore company policies for organizing and storing maintenance logs and records
for traceability.

*= To practice documenting maintenance activities performed on equipment, including
cleaning, preventive maintenance, and repairs.

= To demonstrate how to use designated logbooks or a computerized maintenance
management system to record maintenance activities, including relevant details such as
date, type of maintenance, actions taken, parts used, and observations.

o Qverview of Maintenance Record Keeping:

Discuss the importance of maintaining accurate maintenance records, including how these records can
assist in troubleshooting, tracking performance, ensuring compliance, and making informed decisions
for future maintenance activities.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. The scenario will involve maintenance activities that
need to be recorded, with specific actions taken on equipment.

3. Group Discussion and Planning (20 minutes):
o Each group will analyze their assigned scenario and answer the following questions:

* Importance of Maintenance Records: Why is it essential to maintain accurate and
complete records for future reference? How do maintenance logs contribute to
traceability, compliance, and efficient operations?
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° O

Scenario 1:

Company Policies for Organizing and Storing Logs: What are the typical company
policies regarding the organization and storage of maintenance records? How should
these records be categorized (e.g., preventive vs. corrective maintenance)?

Recording Maintenance Activities: How would you record specific maintenance actions
such as cleaning, preventive maintenance, or repairs? What details should be included
in the logbook or CMMS?

Logbook/CMMS Usage: If using a logbook or CMMS, what information would you
include for each maintenance action (e.g., date, type of maintenance, actions taken,
parts replaced, observations)? How would you ensure the system remains accurate and
up-to-date?

4. Group Presentations (20 minutes):

o Each group will present their scenario, analysis, and proposed solutions to the rest of the
class:

Describe the maintenance activities performed and explain how to document them
effectively in a logbook or CMMS.

Highlight the importance of organizing records for traceability and future reference.

Explain how the team ensured the accuracy and completeness of the maintenance
record and how they adhered to company policies for storage and organization.

o Encourage questions and discussions from other groups to explore different approaches to
maintaining and organizing records.

5. Debriefing and Key Takeaways (10 minutes):

Facilitate a class discussion to debrief the activity:

What common practices were used for maintaining maintenance records across the
groups?

How do accurate and complete records support maintenance decision-making,
compliance, and performance monitoring?

How do the company policies on organizing and storing records improve efficiency,
traceability, and accountability in maintenance processes?

What key lessons were learned regarding documentation and record-keeping practices?

Examples of Scenario Cards:

During a preventive maintenance check, you notice that the test equipment’s filters are dirty and need
cleaning. You also identify a slight wear on a key part that will need to be replaced soon.

e Prompt:
o How would you record the cleaning and inspection process in the logbook or CMMS?

o What specific details should be documented regarding the filter cleaning and the worn-out
part?

o How would you ensure that this information is accurate and stored properly for future
reference?
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Scenario 2:

A repair is needed after an equipment malfunction caused by a faulty sensor. The sensor was replaced,
and the system is now working properly again.

® Prompt:
o What actions would you record in the logbook or CMMS after replacing the sensor?

o How would you document the specific sensor replaced, the part number, and any
observations made during the repair process?

o What information would you include to ensure traceability and to avoid potential future
issues with the same part?

Scenario 3:

After a major cleaning session, a maintenance technician performs a general inspection of the
equipment, checking for wear, cleaning debris, and ensuring that all components are functioning well.

e  Prompt:
o How would you document this routine maintenance in the logbhook or CMMS?

o What specific actions should be recorded for cleaning, inspection, and ensuring proper
functioning?

o How would you categorize this entry in the system (e.g., preventive maintenance, routine

check)?
Activity Duration Resources used
Maintenance Whiteboard or flipchart,Markers,Sticky notes
Record Keeping and (different colors),Scenario cards (described
Documentation below),Logbooks or sample computerized
in Equipment maintenance management system (CMMS)
Maintenance interface (mock-ups or access to software),Timer
etc.

- Do [/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Highlight the importance of entering all details accurately to ensure traceability and avoid
discrepancies.

e Discuss how proper documentation helps in decision-making for future repairs and avoids
repeated troubleshooting.

e Demonstrate how to use both manual logbooks and computerized systems to record data,
ensuring consistency in format.
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Unit 5.5: Waste Disposal and Tool Maintenance

- Unit Objectives |@

At the end of this unit, the participants will be able to:

1. Demonstrate disposal of used cleaning materials and waste generated during maintenance
activities (PC9).

2. Show how to maintain tools and equipment used for cleaning and maintenance organized and
readily accessible for efficient use

- Resources to be Used

Participant handbook, pen, notebook, whiteboard, flipchart, markers, laptop, overhead projector, laser
pointer, etc.

- Note

In this unit, we will discuss the proper disposal procedures for used cleaning materials and waste
generated during maintenance activities. We will also cover how to maintain cleaning and maintenance
tools and equipment in an organized manner to ensure they are easily accessible and ready for efficient
use. The focus will be on maintaining a clean and safe working environment.

- Ask

Ask the participants the following questions:

e Whyisitimportant to dispose of used cleaning materials and waste properly in the maintenance
process?

Write down the participants’ answers on a whiteboard/flipchart. Take appropriate clues from the
answers and start teaching the lesson.

- Elaborate

Disposal of Used Cleaning Materials and Waste

Effective waste management is crucial to maintaining both environmental safety and operational
efficiency in semiconductor facilities. Proper disposal of used cleaning materials and waste generated
during maintenance activities ensures compliance with regulatory standards and helps maintain a
clean, safe working environment. Here are the key aspects:

1. Understanding Waste Types:

The waste generated during cleaning and maintenance activities can be broadly categorized
into hazardous and non-hazardous materials. Hazardous materials may include chemicals from
cleaning agents, solvents, oils, or parts that have been exposed to toxic substances. Non-hazard-
ous materials typically include general waste like paper towels, cloths, and disposable gloves.
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Segregation of Waste:

Segregating waste at the point of generation is essential. Hazardous materials should be dis-
posed of separately from non-hazardous ones. This minimizes the risk of contamination and
ensures that the correct disposal protocols are followed. For example, solvents should be stored
in specific containers designed for chemical waste, while non-hazardous waste may be disposed
of in standard trash bins.

Compliance with Regulatory Guidelines:

All disposal practices must comply with the local environmental regulations and company pol-
icies. The waste materials should be disposed of according to the Safety Data Sheets (SDS) for
each cleaning material or tool. Employees must be trained to handle and dispose of materials
safely to avoid environmental damage or legal violations.

Utilizing Correct Disposal Containers:

The use of designated containers for hazardous and non-hazardous waste is crucial. For in-
stance, solvent waste should be placed in appropriately labeled, sealed containers that are spe-
cifically designed for chemical disposal. Non-hazardous items, like used cleaning cloths, can be
disposed of in normal waste bins.

Tracking and Documentation:

Maintaining accurate documentation of waste disposal activities is necessary for traceability
and compliance. This includes recording the types of materials disposed of, the quantity, and
the method of disposal. Employees should fill out the necessary waste disposal logs, ensuring
that all actions are documented for safety audits and environmental checks.

Maintenance and Organization of Cleaning Tools and Equipment

The efficiency of cleaning and maintenance operations largely depends on the proper organization
and management of tools and equipment used. By keeping tools well-maintained and organized,
operations can run smoothly, reducing downtime and improving worker safety. Here are the key points
for organizing tools and equipment:

1.

Inventory and Labeling:

Maintaining an inventory of all cleaning tools and maintenance equipment is essential for easy
access and quick replacements. Labeling tools and materials clearly helps ensure that the right
tool is used for the task at hand. This can include labels for different sizes of brushes, solvents,
or wrenches.

Tool Storage Systems:

Tools should be stored in dedicated storage areas such as cabinets, shelves, or toolboxes. Using
storage systems with clearly defined slots or hooks for each item ensures that they are easy to
locate when needed. Magnetic tool holders, pegboards, or drawer organizers can help prevent
tools from becoming misplaced.

Regular Inspection and Maintenance of Tools:

Cleaning tools and maintenance equipment must undergo regular inspection and maintenance
to ensure they are in good working condition. For example, brushes, sponges, and scrapers
should be checked for wear and tear, while cleaning machines should be serviced regularly to
prevent malfunctions. If any tools are damaged, they should be repaired or replaced immedi-
ately.

Preventing Contamination:

Tools used for cleaning must be kept free from contaminants to prevent cross-contamination
during maintenance. For instance, cleaning cloths and brushes should be stored in a clean, dry
area. Containers for cleaning solvents should be sealed properly when not in use. Additionally,
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PPE like gloves, masks, and goggles should be kept separate from general tools and cleaned
after each use to prevent contamination.

Efficient Tool Use:

Organizing tools and ensuring they are readily accessible allows workers to perform their tasks
efficiently. Implementing systems such as color coding for tools based on tasks or creating a
checklist of necessary tools for each maintenance task can save time and reduce errors. For
example, before performing maintenance on equipment, workers can review the checklist to
ensure that all required tools and materials are available.

Cleanliness of Tools and Workspace:

Tools should be cleaned after each use to maintain their longevity and ensure they are free
from residue that could contaminate the equipment or work area. Additionally, keeping the
workspace clean and organized helps maintain safety and prevents tools from being misplaced,
which can lead to downtime or potential damage to equipment.

By adopting a systematic approach to the disposal of waste materials and the maintenance and
organization of tools, a facility can ensure a safe, efficient, and compliant working environment, thereby
optimizing both maintenance activities and overall production performance.

- Say

(@

Let us participate in an activity to explore the unit a little more.

1.

— Activity | 7=

Group Activity: Simulating Maintenance Management and Waste Disposal with a Focus on Safety and
Organization

Group Size: 4-6 participants
Materials Needed:

Whiteboard or flipchart

Markers

Sticky notes (different colors)

Scenario cards (described below)

Waste disposal guidelines (printed or digital)

Cleaning tools and maintenance equipment (optional for demonstration)

Sample equipment maintenance area (mock-up or space to demonstrate organization)

Instructions:

Introduction and Objectives (5 minutes):
o Divide participants into groups and explain the activity’s main goals:
* To understand the importance of proper waste disposal after maintenance activities.

= To explore efficient methods of maintaining tools and equipment for cleaning and
maintenance, ensuring they are organized and easily accessible.

= To demonstrate best practices in organizing and disposing of waste generated during
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maintenance, as well as maintaining tools for efficient future use.
o Overview of Key Concepts:

= Discuss how used cleaning materials (e.g., rags, chemicals) and maintenance-related
waste (e.g., broken parts, used lubricants) must be disposed of safely, following
environmental and safety guidelines.

= Emphasize how maintaining cleaning and maintenance tools in an organized manner
reduces downtime and increases operational efficiency.

2. Scenario Distribution (5 minutes):

Distribute one scenario card to each group. The scenario will involve waste disposal and equip-
ment organization after maintenance activities.

3. Group Discussion and Planning (20 minutes):
o Each group will analyze their assigned scenario and answer the following questions:

* Waste Disposal: What steps need to be taken to dispose of used cleaning materials
and maintenance waste responsibly? Consider safety protocols and environmental
regulations.

= Organizing Tools: How should tools and maintenance equipment be maintained and
stored to ensure they are easily accessible and well-organized for future use?

= Safety and Efficiency: How can proper waste disposal and tool organization contribute
to workplace safety and efficiency during future maintenance tasks?

4. Demonstration (Optional) (10 minutes):
o Depending on available resources, demonstrate:

= Proper waste disposal techniques: Show how to segregate waste into appropriate bins
(e.g., hazardous vs. non-hazardous) and the necessary procedures for disposal.

* Tool organization: Demonstrate how to store tools in a systematic manner (e.g., tool
wall, tool chest, or toolboxes) and explain the importance of labeling and inventory
tracking.

5. Group Presentations (15 minutes):
o Each group will present their scenario, analysis, and proposed solutions to the class:
= Explain the methods for safe disposal of waste and used materials.
= Discuss how tools and equipment can be organized effectively for maximum accessibility.

= Highlight the benefits of proper disposal and organization on overall safety and
maintenance efficiency.

6. Debriefing and Key Takeaways (5 minutes):
o Facilitate a class discussion to debrief the activity:

*  What were the most common practices used for waste disposal and tool organization
across the groups?

= How did the solutions contribute to improving safety, reducing hazards, and increasing
efficiency in maintenance activities?

= What can be learned from these practices to improve real-life maintenance operations?

Examples of Scenario Cards:
Scenario Card 1: Cleaning Materials Disposal

Scenario: During routine maintenance, a team member finishes cleaning the wafer test equipment
and now has used cleaning wipes, solvents, and cleaning rags that need to be disposed of. There is
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a designated waste bin, but the team member is unsure whether the waste should be placed there
immediately or separated due to hazardous materials.

Question: What steps should the team member take to ensure proper disposal of the cleaning materials,
and what guidelines should be followed for hazardous waste?

Scenario Card 2: Tool Organization After Maintenance

Scenario: After performing routine maintenance on the wafer test equipment, the tools used (such as
cleaning brushes, wrenches, and other maintenance tools) are scattered around the work area. The
tools have not been cleaned or organized properly for the next use.

Question: What steps should the team take to organize and store the tools used during the maintenance
process? How does an organized workspace contribute to efficient future maintenance?

Scenario Card 3: Incorrect Disposal of Waste

Scenario: A team member mistakenly places cleaning materials used for wafer test equipment
maintenance in the wrong waste bin. This could potentially cause contamination or a safety hazard.
Upon noticing, the team member is unsure how to correct this mistake.

Question: What immediate actions should be taken to rectify the situation? What are the potential
consequences of improper disposal, and how can the team member avoid similar errors in the future?

Activity Duration Resources used
Simulating Whiteboard or flipchart,Markers,Sticky notes

Maintenance (different colors),Scenario cards (described

Management and below),Waste disposal guidelines (printed

Waste Disposal with or digital),Cleaning tools and maintenance
a Focus on Safety and equipment (optional for demonstration),Sample
Organization equipment maintenance area (mock-up or space

to demonstrate organization) etc.

- Do [/

e Guide the trainees throughout the activity

e Ensure that all trainees participate in the activity

- Notes for Facilitation

e Always check if materials are hazardous before disposal.

e Follow safety guidelines for proper segregation.

e Use designated waste containers for hazardous materials.
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- Exercise |2

Multiple Choice Questions (MCQs):

1. Why is preventive maintenance essential for wafer test equipment?
A) To reduce equipment cost
B) To improve the aesthetic appearance of the equipment
C) To ensure optimal performance and prevent downtime
D) To increase the speed of wafer processing

Answer: C) To ensure optimal performance and prevent downtime

2. Which of the following is NOT a safe handling procedure for cleaning materials used in wafer test
equipment?

A) Store chemicals in labeled, sealed containers

B) Use appropriate PPE while handling cleaning materials
C) Mix cleaning chemicals to enhance effectiveness

D) Dispose of cleaning materials in designated waste bins

Answer: C) Mix cleaning chemicals to enhance effectiveness

3. What should be done when unusual noises or error messages occur during the operation of wafer
test equipment?

A) Ignore the issue and continue operations

B) Restart the equipment without checking for the cause

C) Utilize troubleshooting tools and consult the equipment manual
D) Report to a supervisor but continue using the equipment

Answer: C) Utilize troubleshooting tools and consult the equipment manual

4. Why is it important to maintain accurate and complete maintenance records for wafer test
equipment?

A) To comply with regulatory requirements

B) To track equipment performance and make informed decisions
C) To increase operational speed

D) To satisfy employee satisfaction surveys

Answer: B) To track equipment performance and make informed decisions
Fill in the Blanks:

1. Preventive maintenance helps to reduce and increases the operational lifespan of
equipment.

Answer: downtime
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2. When cleaning wafer test equipment, always ensure to use materials suited for each
component to avoid contamination.

Answer: appropriate

3. Any maintenance activities, such as cleaning, repairs, or preventive maintenance, must be
documentedina system for traceability.

Answer: logbook or computerized maintenance management

4. In case of equipment malfunction beyond basic troubleshooting, it is important to escalate the
issueto a who is trained to handle complex issues.

Answer: technician

Match the Following:

Column A Column B

1. Cleaning Materials Storage A) Labeling and sealing in appropriate containers
2. Basic Troubleshooting Steps B) Restart the equipment, check connections
3. PPE Use C) Gloves, goggles, and aprons based on the task
involved
4. Maintenance Records D) Date, type of maintenance, actions taken, and
observations
Answer:

A) Labeling and sealing in appropriate containers
B) Restart the equipment, check connections
C) Gloves, goggles, and aprons based on the task involved

D) Date, type of maintenance, actions taken, and observations

Column A Column B

1. Importance of Preventive A) Reduces downtime and prolongs equipment
Maintenance lifespan

2. Safe Disposal of Cleaning B) Dispose in designated waste containers following
Materials safety guidelines

3. Recording Maintenance C) Use a computerized maintenance management
Activities system or logbhook

4. Troubleshooting D) Record the steps, outcomes, and parts replaced
Documentation for future reference

Answer:

A) Reduces downtime and prolongs equipment lifespan
B) Dispose in designated waste containers following safety guidelines
C) Use a computerized maintenance management system or logbook

D) Record the steps, outcomes, and parts replaced for future reference
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Annexure |

Training Delivery Plan

Program Name:

Assembly Process Sr. Technician — Wafer Thinning & Lapping

Qualification Pack and

Assembly Process Sr. Technician — Wafer Thinning & Lapping-

or Training

reference ID TEL/Q7202
Version No. 1.0 Version Update Date | NA
Pre-Requisite License NA

Training Outcomes

At the end of the program, the learner should have acquired the listed
knowledge and skills.

Demonstrate understanding of wafer thinning and lapping
techniques and follow SOPs and safety protocols.

Operate and configure specialized semiconductor equipment
accurately for testing telecom wafers.

Analyze test data, identify defects, and troubleshoot common
issues independently.

Evaluate the effectiveness of corrective actions using SPC
techniques and wafer mapping.

Create detailed test reports, ensuring accurate documentation
and clear communication with engineers and quality teams.
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Module
Name

Role and Re-
sponsibilities
of Assembly
Process
Technician

— Wafer
Thinning &
Lapping

Session Name

Introduction
to Semi-
conductor
Wafers and
Their Role in
Telecom

Session Objectives

¢ Define semi-

conductor wa-
fers and their
properties.
Explain their
critical role in
telecommuni-
cations.
Discuss the
integration of
wafers in tele-
com devices
and systems.

Wafer
Preparation
Processes
and Their
Importance

Outline the
steps involved
in wafer
preparation,
including
thinning and
lapping.
Analyze the
impact of
preparation
quality

on device
performance.
Highlight the
significance of
preparation

in ensuring
product
reliability.

Safety and
Standards in
Semiconduc-
tor Manufac-
turing

Identify key
industry
standards
and their
importance
in wafer
processing.
Explain the
benefits of
compliance
with safety
and quality
protocols.
Emphasize the
role of PPE

in ensuring
worker safety
and product
integrity.

NOS
Reference

THC/
N15440:
Prepare

for Food
Photogra-
phy Setup
and Perform
Food Pho-
tography

Methodol-
ogy
Interactive

Lecture in
the Class

Training Tools
Aids

Classroom
Aids:
Whiteboard,
Marker,
Projector,
Laptop,
Presentation
Tools,
Equipment
and Other
Requirements
PPE Kit

Duration

T: 06:00
P: 00:00

Interactive
Lecture in
the Class

Classroom
Aids:
Whiteboard,
Marker,
Projector,
Laptop,
Presentation
Tools,
Equipment
and Other
Requirements
PPE Kit

T: 05:00
P: 00:00

Interactive
Lecture in
the Class

Classroom
Aids:
Whiteboard,
Marker,
Projector,
Laptop,
Presentation
Tools,
Equipment
and Other
Requirements
PPE Kit

T: 05:00
P: 00:00
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration
Hazards and | ¢ ldentify hazards Interactive | Classroom T: 05:00
Risk Miti- associated with Lecture in | Aids: P: 00:00
gation in cleanroom the Class Whiteboard,

Cleanroom operations. Marker,
Environments | e Discuss effec- Projector,
tive risk mitiga- Laptop,
tion strategies. Presentation
e Explain the Tools,
importance of Equipment
maintaining and Other
cleanroom Requirements
standards to PPE Kit
ensure safety.
Role and Re- | ¢ Define the spe- Interactive | Classroom T: 05:00
sponsibilities cific responsi- Lecture in | Aids: P: 00:00
of an Assem- bilities in wafer the Class Whiteboard,
bly Process thinning and Marker,
Technician lapping. Projector,
e Highlight Laptop,
the techni- Presentation
cian’s role in Tools,
equipment Equipment
maintenance and Other
and process Requirements
optimization. PPE Kit

e Discuss their
contribution

to achieving

manufacturing

goals.
Career e Explore ad- Interactive | Classroom T: 05:00
Pathways in vancement Lecture in | Aids: P: 00:00
Semiconduc- opportunities the Class Whiteboard,
tor Manufac- for technicians. Marker,
turing e Identify key Projector,

skills and cer- Laptop,

tifications for Presentation

career progres- Tools,

sion. Equipment

e Discuss long- and Other
term growth Requirements
potential in the PPE Kit

semiconductor
industry.
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Module
Name

Thinning
and Lapping
Processes

Session Name Session Objectives

Wafer Char-
acteristics
and Device
Requirements

1. Explain the
influence of wa-
fer thickness on
the electrical
and functional
characteristics
of semiconduc-
tor devices.

2. Differentiate
between sur-
face finish re-
quirements for
various telecom
devices.

3. Demonstrate
interpreting
device spec-
ifications to
determine
target wafer
thickness and
surface finish
requirements
for telecom
applications.

Wafer
Thinning
and Lapping
Techniques

1. Describe the
operating
principles of
commonly used
wafer thinning
and lapping
techniques.

NOS
Reference

TEL/N7205:
Thinning
and Lapping
Processes
for Telecom
Applications

Methodol-
ogy
Interactive

Lecture in
the Class

Training Tools
Aids

Training

kit (Trainer
guide, Pre-
sentations),
Whiteboard,
Marker,
Projector,
Laptop, Pre-
sentation,
Participant
Handbook,
etc.

Wafer
thinning

and lapping
equipment
(simulated

or actual),
Measurement
instruments
(e.g., thick-
ness gauge,
profilometer),
Personal Pro-
tective Equip-
ment (PPE)
for cleanroom
environment,
Wafers
(simulated or
actual), Abra-
sive materials
(for simulated
practice),
Slurry solu-
tion (for simu-
lated prac-
tice), Cleaning
supplies,
Standard Op-
erating Proce-
dures (SOPs)
manuals

Duration

T: 25:00
P:90:00

Interactive
Lecture in
the Class

Same as
above

T: 25:00
P: 90:00
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration

2. Evaluate the
influence of
polishing pad
type and pol-
ishing time on
wafer surface
finish.

3. Perform the
selection of
appropriate
thinning and
lapping tech-
niques based
on wafer mate-
rial properties
and device
needs.

Equipment 1. Identify the Interactive | Same as T: 25:00

and Process functions and Lecturein | above P:90:00

Preparation capabilities of the Class
wafer thinning
and lapping
equipment.

2. Demonstrate
equipment
preparation
tasks, including
loading abra-
sive materials,
preparing slurry
solutions, and
calibrating
instruments
according to
SOPs.

3. Explain the
importance of
proper mount-
ing procedures
for securing
wafers onto
processing
platforms.

4. Configure and
set up process
parameters on
wafer thinning
and lapping
equipment
following estab-
lished SOPs
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration

Process 1. Classify com- T: 25:00
Monitoring mon defects P:90:00
and Defect in thinning
Management and lapping

processes and

explain their

potential caus-

es.

2. Describe the
functions and
operating
principles of
measurement
instruments
used for moni-
toring process
parameters.

3. Emphasize the
importance
of accurate
and complete
documenta-
tion of process
parameters,
results, and
observations
for maintaining
quality control.

4. Explain re-
cord-keeping
procedures for
process data
and quality con-

trol findings.
Safety and 1. Discuss safe Interactive | Same as T: 25:00
Hazard handling Lecturein | above P:90:00
Management procedures the Class

for wafers and
hazardous ma-
terials typically
encountered
in thinning
and lapping
processes.

2. Recognize
potential
safety hazards
associated with
operating wafer
thinning and
lapping equip-
ment.




Assembly Process Sr. Technician —
Wafer Thinning & Lapping

S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration

3. Identify appro-
priate PPE re-
quired for safe
operation in
the cleanroom
environment.

Trouble- 1. Outline the Interactive | Same as T: 25:00
shooting and principles of Lecture in | above P:90:00
Operational troubleshooting the Class
Excellence minor equip-
ment malfunc-
tions during
the thinning
and lapping
process.

2. Highlight the
importance of
adhering to es-
tablished SOPs
during trouble-
shooting.

3. Emphasize
operational
excellence
through preci-
sion, safety, and

quality con-
trol during all
stages of wafer
processing.
3 | Operating Introduction | e Explain the TEL/N7206: | Interactive | Training
and to Wafer functioning Operat- Lecture in | Kit - Trainer
Maintaining | Thinning principles of ing and the Class Guide, Pre-
Wafer and Lapping wafer thinning | Maintaining sentations),
Thinning Equipment and lapping Equipment Whiteboard,
&amp; equipment for Telecom Marker, Pro-
Lapping (e.g., mechan- | Wafer Pro- jector, Laptop,
Equipment ical grinding, cessing Presentation,
CMP). Participant
e Describe the Handbook,
functions etc.
and purposes Wafer thin-
of different ning and lap-
equipment ping equip-
components ment (specific
(e.g., polishing models used
pads, filters, in the work-
waste disposal place),
systems). Standard
Operating
Procedures

(SOPs) manu-
als, Visual
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Module
Name

Session Name Session Objectives

¢ |dentify po-
tential hazards
associated with
the equipment
(e.g., moving
parts, electrical
hazards, chem-
ical exposure)
and appro-
priate safety
protocols.

Safe
Equipment
Operation
and SOPs

1. Describe the
standard
operating
procedures
(SOPs) for
safe operation
of specific
thinning
and lapping
equipment
models used in
the workplace.

2. Explain the
importance
of personal
protective
equipment
(PPE) and
selecting
appropriate
PPE based on
the materials
and processes
involved.

NOS
Reference

Methodol-
ogy

Training Tools
Aids

Standard
Operating
Procedures
(SOPs) man-
uals, Visual
inspection
tools (e.g.,
flashlight),
Cleaning tools
(appropriate
for polishing
pads and
filters), Waste
disposal con-
tainers, Lubri-
cation tools
(if applicable),
Replacement
parts (e.g.,
abrasives,
slurries, fil-
ters), Inspec-
tion tools (for
equipment
components),
Maintenance
logs or re-
cord-keeping
system

Duration

T: 30:00
P:90:00

Interactive
Lecture in
the Class

Same as
above

T: 30:00
P: 90:00
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration

3. Demonstrate
pre-operational
checks on
wafer thinning
and lapping
equipment.

4. Demonstrate
operating the
equipment
safely and
effectively,
including
starting the
equipment,
maintaining
focus on the
process, and
adhering to
established
parameters
(e.g., speed,
pressure).

5. Monitor the
process using
gauges and
instruments
to ensure
parameters are
within specified

ranges.

Equipment 1. Discuss Interactive | Same as T: 30:00
Maintenance established Lecture in [ above P:90:00
and Waste preventive the Class

Management maintenance

schedules and
procedures for
specific equip-
ment.

2. Demonstrate
cleaning of pol-
ishing pads and
filters according
to established
schedules and
procedures.

3. Perform dis-
posal of waste
materials from
the equipment
following desig-
nated proce-
dures.
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S. Module NOS Methodol- Training Tools

Session Name Session Objectives Duration

No. Name Reference ogy Aids

4. Lubricate
moving parts
according to
manufacturer’s
recommenda-
tions.

5. Demonstrate
replacing con-
sumable items
like abrasives,
slurries, and
filters as need-
ed, and inspect
equipment
components
for signs of
wear and tear
(e.g., worn-
out polishing
pads, damaged
belts).

Process ¢ Analyze the Interactive | Same as T: 30:00

Parameter impact of pro- Lecturein | above P:90:00

Optimization cess parameter the Class

and Record- variations on

Keeping equipment
performance
(e.g., polishing
pressure, slurry
composition).

e Explain the
importance
of accurate
record-keeping
for completed
maintenance
tasks and iden-
tified equip-
ment issues.

Troubleshoot- | ¢ Identify com- Interactive | Same as T: 30:00
ing and Prob- mon operation- Lecture in | above P:90:00
lem-Solving al problems the Class
encountered
during wa-

fer thinning
and lapping
processes (e.g.,
slow thinning
rate, uneven
surface finish).
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Module
Name

Session Name Session Objectives

e Attempt to
troubleshoot is-
sues by follow-
ing established
procedures for
minor adjust-
ments.

e Explain
established
procedures for
troubleshooting
and escalat-
ing complex
equipment
malfunctions,
recognizing the

NOS
Reference

Methodol-
(+:4

Training Tools

Aids

Duration

inspection

limitations of

basic trouble-

shooting.
Practical e Employ proper Interactive | Same as T: 30:00
Demonstra- handling Lecturein | above P:90:00
tions and techniques to the Class
Advanced carefully load
Handling and unload

wafers onto

the processing

platform.

e Select and uti-

lize appropriate

PPE based on

the materials

and processes

involved.

4. | Quality Quality e Explain quality | TEL/N7207: | Interactive | TrainingKit- | T:10:00
Control and | Control control spec- Quality Lecture in | Trainer Guide, | P: 20:00
Safety Specifications ifications for Control the Class Presentations,

and thinned and and Safety Whiteboard,
Inspections lapped wafers | in Telecom Marker,
(thickness, Semicon- Projector,
uniformity, ductor Man- Laptop, Video
roughness). ufacturing Films
e Describe the Inspection
functions and tools (mi-
capabilities of croscopes,
inspection tools loupes),
and measuring Measuring
instruments instruments
(microscopes, (thickness
gauges, profilo- gauges pro-
meters). filometers),
area and
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration

e Explain calibra- tools), Data
tion procedures collection and
for measuring analysis tools
instruments (if (computer
applicable). software,

e Perform visual spread-
inspections of sheets),
thinned and Standardized
lapped wafers, forms for
identifying po- documenting
tential defects inspection
using appropri- results and
ate magnifica- measure-
tion tools when ments,
necessary. Personal

e Demonstrate Protective
configuration Equipment
and calibration (PPE) (e.g.,
of measuring gloves, safety
instruments glasses, respi-
according to rators) based
established on specific
procedures, materials and
carefully mea- processes,
suring relevant Safety data
parameters of sheets (SDS)
the wafers. for hazardous

materials,

Waste dispos-
al containers
for proper
disposal of
hazardous
materials, Fire
extinguisher
(readily avail-
able in the
work area),
Eye wash
station (read-
ily available
in the work
area)

Data Analysis | ® Explain Interactive | Same as T: 10:00
and Reporting techniques Lecture in | above P: 20:00
for analyzing the Class
quality control
data (trends,
deviations from
specifications).
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration

e Document
identified
defects and
measured data
using standard-
ized formats.

¢ Show how to
analyze collect-
ed data (visual
inspection
observations
and measure-
ment results) to
identify trends
and potential
quality control
issues.

e Document any
deviations from
quality control
specifications,
identifying the
specific wafers
affected.

e Demonstrate
reporting
quality control
issues and
deviations to
designated
personnel for
further inves-
tigation and
potential cor-
rective actions.

e Explain the
importance of
accurate and
timely report-
ing of quality
control issues.

Safety and e Demonstrate Interactive | Same as T: 10:00
Hazard understand- Lecture in [ above P:20:00
Management ing of safety the Class

regulations and
protocols for
the semicon-
ductor assem-
bly line by
attending and
participating

in mandatory
safety training
programs.
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S. Module NOS Methodol- Training Tools

Session Name Session Objectives Duration

No. Name Reference ogy Aids

¢ Explain labeling
and storage
procedures for
chemicals and
materials used
in the process.

e Explain the
purpose and
proper use of
personal pro-
tective equip-
ment (PPE) for
different tasks.

e Explain emer-
gency response
procedures for
various scenar-
ios (spills, fire,
malfunctions).

e Properly handle
and dispose
of hazardous
materials
according to
safety data
sheets (SDS)
and designated
waste disposal
procedures.

e Maintain a
clean and orga-
nized work area

to minimize

hazards.
Personal ¢ Select and wear Interactive | Same as T: 10:00
Protective appropriate PPE Lecturein | above P:20:00
Equipment in good working the Class
(PPE) condition based
Management on the task

and materials

involved.

e Conduct pre-
use inspections
of PPE for dam-
age and report
any issues.

¢ Show how
to properly
remove and
dispose of PPE
after use.
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference T Aids Duration
Emergency e Demonstrate Interactive | Same as T: 10:00
Preparedness responding Lecture in | above P: 20:00
and Response promptly and the Class

safely to emer-
gencies follow-
ing established
procedures.

e Prepare the
work area for
inspection
by ensuring
cleanliness,
minimizing con-
tamination, and
adjusting light-
ing for optimal

inspection.

5. | Maintain Preventive e Explain the Interactive | Training Kit -
Wafer Test Maintenance importance Lecture in | Trainer Guide,
Equipment | and Cleaning of preventive the Class Presentations,

Procedures maintenance Whiteboard,
for maintain- Marker,
ing optimal Projector,
equipment Laptop, Video
performance Films
and preventing Inspection
costly down- tools (mi-
time. croscopes,

e Discuss the loupes),
basic principles Measuring
of cleaning pro- instruments
cedures to pre- (thickness
vent contami- gauges profi-
nation within lometers),
the wafer test Cleaning
equipment. supplies (for

e Explain safe cleaning work
handling and area and
storage proce- inspection
dures for clean- tools), Data
ing materials collection and
and tools to analysis tools
avoid hazards (computer
or contamina- software,
tion. spread-

sheets),
Standardized
forms for
documenting
inspection
results and
measure-

ments,
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S.

[\[o

Module
Name

Session Name Session Objectives

Demonstrate
cleaning various
components of
the wafer test
equipment,
utilizing appro-
priate cleaning
materials for
specific compo-
nents.

Show how

to organize

and maintain

a clean and
clutter-free
workspace
around the test
equipment.

NOS
Reference

TEL/N7207:
Quality
Control

and Safety
in Telecom
Semicon-
ductor Man-
ufacturing

Methodol-
ogy
Interactive

Lecture in
the Class

Training Tools
Aids

Personal
Protective
Equipment
(PPE) (e.g.,
gloves, safety
glasses, respi-
rators) based
on specific
materials and
processes,
Safety data
sheets (SDS)
for hazardous
materials,
Waste dispos-
al containers
for proper
disposal of
hazardous
materials, Fire
extinguisher
(readily avail-
able in the
work area),
Eye wash
station (read-
ily available
in the work
area)Lint-free
wipes, Isopro-
pyl alcohol
(IPA) or other
approved
cleaning sol-
vents, Cotton
swabs,
Compressed
air (oil-free),
Ultrason-

ic cleaner
(for certain
components),
Deionized
(DI) water,
Disposable
gloves, Safety
glasses,
Screwdrivers
(various
sizes and
types), Allen
wrenches
(hex keys),
Tweezers,

Duration

T: 20:00
P:10:00
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S. Module NOS

Session Name Session Objectives sifilah Tl
No. Name

Reference ogy Aids

Anti-stat-

ic wrist
strap and
grounding
mat, Torque
screw-
drivers (for
calibrated
tightening),
Calibration
tools (spe-
cific to each
equipment
type), Vacu-
um cleaner
(with HEPA
filter),
Spare parts
(e.g., fuses,
lamps),
Equipment
manuals,
Service man-
uals, Preven-
tive main-
tenance
checklists,
Cleaning
procedures
(SOPs),
Mainte-
nance
logbook or
computer-
ized main-
tenance
manage-
ment system
(CMMS)

Duration

Recognizing e Recognize po- Interactive | Same as T: 20:00

Equipment
Failures and
Troubleshoot-
ing Basics

tential dangers
and indications
of equipment
failure during
operation (e.g.,
unusual noises,
error messag-
es).

Lecture in
the Class

above

P:10:00
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S. Module NOS Methodol- Training Tools

Session Name Session Objectives Duration

No. Name Reference ogy Aids

e Perform basic
troubleshooting
steps as per
established
procedures or
manufacturer
recommen-
dations (e.g.,
restarting the
equipment,
checking cable
connections).

e Document the
troubleshooting
steps taken and
their outcomes
for future refer-
ence.

e Show the
impact of
troubleshoot-
ing failure on
test operations
(e.g., complete
test stoppage,
partial func-
tionality loss).

Escalating e Explain how to Interactive | Same as T: 20:00
Equipment utilize equip- Lecturein | above P:10:00
Malfunctions ment manuals, the Class

and Commu- troubleshooting

nication guides, and

diagnostic tools
to identify the
source of po-
tential failures.

e Discuss the
limitations
of one’s own
troubleshoot-
ing abilities
and when to
escalate issues
to qualified per-
sonnel.

¢ Describe the
importance
of clear and
concise com-
munication
when reporting
equipment
malfunctions.
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S. Module NOS Methodol- Training Tools

No. Name Session Name Session Objectives Reference o Aids Duration

e Demonstrate
how to report
equipment
malfunctions
requiring repair
work beyond
basic trou-
bleshooting
capabilities
to designated
personnel (e.g.,
maintenance
technicians)
following estab-
lished company

protocols.
Maintenance | e Explain the Interactive | Same as T: 20:00
Record-Keep- importance Lecture in | above P:10:00
ing and Docu- of maintain- the Class
mentation ing accurate

and complete
maintenance
records for fu-
ture reference.

e Discuss compa-
ny policies for
organizing and
storing main-
tenance logs
and records for
traceability.

e Demonstrate
how to record
maintenance
activities per-
formed on the
test equipment,
including clean-
ing, preventive
maintenance,
and repairs.
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S. Module NOS Methodol- Training Tools

Session Name Session Objectives Duration

No. Name Reference ogy Aids

¢ Show use of
designated
logbooks or a
computerized
maintenance
management
system to doc-
ument mainte-
nance activities,
including the
date, type of
maintenance
performed,
specific actions
taken, replace-
ment parts
used (if appli-
cable), and any
observations
made.

Waste e Demonstrate Interactive | Same as T: 20:00
Disposal disposal of Lecture in | above P:10:00
and Tool used cleaning the Class
Maintenance materials and
waste gener-
ated during
maintenance
activities (PC9).
e Show how to
maintain tools
and equip-
ment used for
cleaning and
maintenance
organized and
readily accessi-
ble for efficient

use.
6. | Employabili- | Employability | DGT/VSQ/N0103: Interactive | Employability |90 Hours
ty Skills Skills Employability Lecture in | Skills
Skills (60 Hours the Class Participant
handbook,
Projector
Whiteboard,
Marker, and
Duster
7. | On-the-Job 180

Training Hours
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Annexure Il
Assessment Criteria

Job Role Assembly Process Sr. Technician — Wafer Thinning & Lapping
Qualification Pack TEL/Q7202
Sector Skill Council Telecom Sector Skill Council

S. No. Assessment Guidelines

1. Criteria for assessment for each Qualification Pack will be created by the Sector Skill Council. Each
Element/ Performance Criteria (PC) will be assigned marks proportional to its importance in NOS. SSC
will also lay down proportion of marks for Theory and Skills Practical for each Element/ PC.

2. The assessment for the theory part will be based on knowledge bank of questions created by the
SSC.

3. | Assessment will be conducted for all compulsory NOS, and where applicable, on the
selected elective/option NOS/set of NOS.

4, Individual assessment agencies will create unique question papers for theory part for each candidate
at each examination/training center (as per assessment criteria below).

5. | Individual assessment agencies will create unique evaluations for skill practical for every
student at each examination/ training center based on these criteria.

6. | To pass the Qualification Pack assessment, every trainee should score the Recommended
Pass 70 % aggregate for the QP.

7. In case of unsuccessful completion, the trainee may seek reassessment on the Qualification Pack.
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TEL/ N7205:
Thinning
and Lapping
Processes
for Telecom
Applications

Assessment Criteria for Outcomes

Pre-Process Preparation

Practical
Marks

15

Project
Marks

Viva
Marks

PC1. interpret device specifications to determine
target wafer thickness and surface finish

PC2. select the appropriate thinning and lapping
based on wafer material properties and device
needs

PC3. prepare the equipment for operation
following established procedures (e.g., loading
abrasive materials, preparing slurry solution,
calibrating instruments)

Process Operation and Monitoring

14

30

PC4. securely mount the wafer onto the processing
platform of the equipment

PC5. configure and set up process parameters
based on the technique and target specifications

PC6. operate the equipment, adhering to all safety
protocols and Standard Operating Procedures
(SOPs)

PC7. monitor the process using appropriate gauges
and instruments to track critical parameters

PC8. analyze collected data to identify any
deviations from desired specifications

PC9. recognize and troubleshoot minor equipment
malfunctions during the thinning and lapping
process, following established procedures

PC10. calibrate measurement instruments
periodically to ensure accuracy of data collected
during process monitoring

Post-Process Inspection and Documentation

15

PC11. carry out minor adjustments to process
parameters based on real-time monitoring to
ensure consistent wafer quality

PC12. perform a final inspection of the wafer
surface to identify any defects using appropriate
tools and techniques

PC13. document the process parameters, results,
and any observations in the designated logbook or
electronic system

NOS Total

30

60

10
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- Theory Practical Project Viva
Assessment Criteria for Outcomes Marks S e Viarie
TEL/N7206: Operate Thinning & Lapping Equipment Safely 12 26 R 4
Operating
and Main- | PCL. perform pre-operational checks on
taining the equipment to ensure proper setup and - - _ _

Equipment functionality

for Telecom | PC2. wear and utilize appropriate PPE (e.g., gloves,

Wafer Pro- | safety glasses, respirators) based on the materials - - - -
cessing and processes involved

PC3. load and unload wafers onto the processing
platform following safe handling procedures

PCA4. start, operate, and monitor the equipment
during the thinning and lapping process, ensuring - - - -
adherence to established parameters

PC5. identify potential hazards associated with
the operation of thinning and lapping equipment
(e.g., moving parts, electrical hazards, chemical
exposure)

Perform Routine Equipment Maintenance 8 14 - 2

PC6. follow established maintenance schedules
to perform cleaning tasks on the equipment (e.g.,
cleaning polishing pads, filters, waste disposal
chambers)

PC7. lubricate moving parts according to
manufacturer's recommendations

PC8. replace consumable items like abrasives,
slurries, and filters as needed

PC9. inspect equipment components for signs
of wear and tear (e.g., worn-out polishing pads, - - - -
damaged belts)

PC10. report any identified equipment issues or
potential maintenance needs to the designated
personnel using appropriate documentation
procedures

PC11. maintain accurate logs or records of
completed maintenance tasks and identified - - - -
equipment issues

Troubleshoot Basic Equipment Issues 10 20 - 4

PC12. identify common operational problems
encountered during the thinning and lapping - - - -
process

PC13. analyze collected data to diagnose potential
causes of the problem

PC14. attempt to troubleshoot the issue by
following established procedures for minor - - - -
adjustments

PC15. recognize limitations when troubleshooting
complex issues and escalate problems to - - - -
designated personnel for repair

NOS Total 30 60 - 10
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o Theory Practical Project Viva
Assessment Criteria for Outcomes Marks Marks Marks Marks
TEL/ N7207: | perform quality control inspections 16 30 - 5
Quality
Control PC1. review quality control specifications for

and Safety thinned and lapped wafer parameters

in Telecom | PC2. select appropriate inspection tools and
Semiconduc- | measuring instruments based on the procedure

torManu- | pe3 prepare a clean and well-lit work area for

facturing | o qucting visual inspections i i i )

PC4. perform visual inspections of thinned and
lapped wafers to identify potential defects

PC5. utilize magnification tools for detailed
inspection as needed

PC6. configure and calibrate measuring instruments
according to established procedures (if applicable)

PC7. carefully measure relevant parameters of the
thinned and lapped wafers

PC8. document identified defects and measured
data using standardized formats

Analyze quality control data and report issue 1 2 - -

PC9. compare collected data (visual inspection
observations and measurement results) to quality - - - -
control specifications

PC10. analyze trends in data to identify potential
quality control issues

PC11. document any identified deviations from
specifications along with the specific wafers - - - -
affected

PC12. report quality control issues and deviations
to designated personnel for further investigation - - - -
and potential corrective actions

Maintain a Safe Work Environment - - - -

PC13. attend and participate in mandatory safety
training programs

PC14. maintain a clean and organized work area to
minimize hazards

PC15. properly handle and dispose of hazardous
materials according to SDS and waste disposal - - - -
procedures

PC16. follow labeling and storage procedures for
chemicals and materials

PC17. be aware of emergency exits, eyewash
stations, and fire extinguishers

PC18. identify required PPE for different tasks and
materials

PC19. select and wear appropriate PPE in good
working condition
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Theory Practical Project Viva

Assessment Criteria for Outcomes Marks Marks Marks Marks

PC20. inspect PPE for damage before each use and
report any issues

PC21. properly remove and dispose of PPE after use - - - -

PC22. respond promptly and safely to emergencies
following established procedures

NOS Total 30 60 - 10

DGT/VSQ/ | |ntroduction to Employability Skills 1 1 - -
N0102:
Employabil- PC1. identify employability skills required for jobs in

ity Skills (60 various industries

Hours) PC2. identify and explore learning and
employability portals

Constitutional values — Citizenship 1 1 - -

PC3. recognize the significance of constitutional
values, including civic rights and duties, citizenship,
responsibility towards society etc. and personal - - - -
values and ethics such as honesty, integrity, caring
and respecting others, etc.

PCA4. follow environmentally sustainable practices - - - -

Becoming a Professional in the 21st Century 2 4 - -

PC5. recognize the significance of 21st Century
Skills for employment

PC6. practice the 21st Century Skills such as Self-
Awareness, behaviour Skills, time management,
critical and adaptive thinking, problem-solving,
creative thinking, social and cultural awareness, - - - -
emotional awareness, learning to learn for
continuous learning etc. in personal and
professional life

Basic English Skills 2 3 - -

PC7. use basic English for everyday conversation
in different contexts, in person and over the - - - -
telephone

PC8. read and understand routine information,
notes, instructions, mails, letters etc. written in - - - -
English

PC9. write short messages, notes, letters, e-mails
etc. in English

Career Development & Goal Setting 1 2 - -

PC10. understand the difference between job and
career

PC11. prepare a career development plan with
short- and long-term goals, based on aptitude

Communication Skills 2 2 - -
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Theory Practical Project Viva
Marks Marks Marks WETS

Assessment Criteria for Outcomes

PC12. follow verbal and non-verbal communication
etiquette and active listening techniques in various - - - -
settings

PC13. work collaboratively with others in a team - - - -

Diversity & Inclusion 1 2 - -

PC14. communicate and behave appropriately with
all genders and PwD

PC15. escalate any issues related to sexual
harassment at workplace according to POSH Act

Financial and Legal Literacy 2 3 - -

PC16. select financial institutions, products and
services as per requirement

PC17. carry out offline and online financial
transactions, safely and securely

PC18. identify common components of salary and
compute income, expenses, taxes, investments etc

PC19. identify relevant rights and laws and use
legal aids to fight against legal exploitation

Essential Digital Skills 3 4 - _

PC20. operate digital devices and carry out basic
internet operations securely and safely

PC21. use e- mail and social media platforms and
virtual collaboration tools to work effectively

PC22. use basic features of word processor,
spreadsheets, and presentations

Entrepreneurship 2 3 - -

PC23. identify different types of Entrepreneurship
and Enterprises and assess opportunities for - - - -
potential business through research

PC24. develop a business plan and a work model,
considering the 4Ps of Marketing Product, Price, - - - -
Place and Promotion

PC25. identify sources of funding, anticipate,
and mitigate any financial/ legal hurdles for the - - - -
potential business opportunity

Customer Service 1 2 - -

PC26. identify different types of customers - - - -

PC27. identify and respond to customer requests
and needs in a professional manner.

PC28. follow appropriate hygiene and grooming
standards

Getting ready for apprenticeship & Jobs 2 3 - -

PC29. create a professional Curriculum vitae
(Résumé)
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Assessment Criteria for Outcomes

PC30. search for suitable jobs using reliable offline
and online sources such as Employment exchange,
recruitment agencies, newspapers etc. and job
portals, respectively

Theory Practical Project Viva
Marks Marks Marks WETS

PC31. apply to identified job openings using offline
/online methods as per requirement

PC32. answer questions politely, with clarity and
confidence, during recruitment and selection

PC33. identify apprenticeship opportunities and
register for it as per guidelines and requirements

NOS Total

20 30 - -
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Annexure Il
List of QR Codes Used in PHB

with operating
wafer thinning
and lapping
equipment

Module No. Unit No. Topic Name P|:§e Link to QR Code QR code
Module:1: Unit 1.1: 1.1.1: Define 43 https://www.
Role and Re- | Introduction to | semiconductor youtube.com/
sponsibilities | Semiconductor | wafers and their watch?v=eyHsF-
of Assembly | Wafers and properties 7SuEbQ ot
Process Tech- | Their Role in Masterclass on
nician —Wa- | Telecom semiconductors
fer Thinning
& Lapping Unit 1.2: Wafer | 1.2.2: Outline 43 https://www.
Preparation the steps youtube.com/
Processes involved in wafer watch?v=2g1S-
and Their preparation, 7IVfgs
Importance including
thinning and
lapping
Unit 1.4: 1.4.1: Identify 43 https://www.
Hazards and hazards youtube.com/
Risk Mitigation | associated with watch?v=vSS
in Cleanroom cleanroom uJlrvvk
Environments operations
Module 2: Unit 2.1: Wafer | 2.1.2: 98 https://www.
Thinning Characteristics | Differentiate youtube.com/
and Lapping and Device between watch?v=-
Processes Requirements surface finish bUEKQY_ X85c
requirements for
various telecom
devices.
Unit 2.3: 2.3.1: Identify 98 https://www.
Equipment the functions youtube.com/
and Process and capabilities watch?v=GG0Q-
Preparation of wafer thinning k7dpnag
and lapping
equipment
Unit 2.5: Safety | 2.5.2: Recognize 98 https://www.
and Hazard potential youtube.com/
Management safety hazards watch?v=qg-
associated iNjicR_S-o0

Safety precautions

o



https://www.youtube.com/watch?v=eyHsF7SuEb0
https://www.youtube.com/watch?v=eyHsF7SuEb0
https://www.youtube.com/watch?v=eyHsF7SuEb0
https://www.youtube.com/watch?v=eyHsF7SuEb0
https://www.youtube.com/watch?v=2g1S-7lVfgs
https://www.youtube.com/watch?v=2g1S-7lVfgs
https://www.youtube.com/watch?v=2g1S-7lVfgs
https://www.youtube.com/watch?v=2g1S-7lVfgs
https://www.youtube.com/watch?v=vSS_uJlrvvk
https://www.youtube.com/watch?v=vSS_uJlrvvk
https://www.youtube.com/watch?v=vSS_uJlrvvk
https://www.youtube.com/watch?v=vSS_uJlrvvk
https://www.youtube.com/watch?v=bUEK0Y_X85c
https://www.youtube.com/watch?v=bUEK0Y_X85c
https://www.youtube.com/watch?v=bUEK0Y_X85c
https://www.youtube.com/watch?v=bUEK0Y_X85c
https://www.youtube.com/watch?v=GG0Qk7dpnqg
https://www.youtube.com/watch?v=GG0Qk7dpnqg
https://www.youtube.com/watch?v=GG0Qk7dpnqg
https://www.youtube.com/watch?v=GG0Qk7dpnqg
https://www.youtube.com/watch?v=qiNjjcR_S-o
https://www.youtube.com/watch?v=qiNjjcR_S-o
https://www.youtube.com/watch?v=qiNjjcR_S-o
https://www.youtube.com/watch?v=qiNjjcR_S-o
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Module No. Unit No. Topic Name Link to QR Code
Module 3: Unit 3.1: 3.1.2: Describe 141 https://www.
Operating Introduction to | the functions youtube.com/
and Wafer Thinning | and purposes watch?v=yQmS-
Maintaining and Lapping of different dA37cvk
Wafer Equipment equipment Types of Pads?
Thinning components
&amp; (e.g., polishing
Lapping pads, filters,
Equipment waste disposal
systems).
Unit 3.2: Safe 3.2.3: 141 https://www.
Equipment Demonstrate youtube.com/
Operation and | pre-operational watch?v=8uG-
SOPs checks on ZMyjFugg ;
wafer thinning Introduction
and lapping Wafer
equipment Manufacturing
Process
Unit 3.4: 3.4.1: Analyze 141 https://www. (=] e
Process the impact youtube.com/ s
Parameter of process watch?v=M- b ]
Optimization parameter 7VkvfemHvE =] ~4[m]
and Record- variations on Polishing Process
Keeping equipment
performance
(e.g., polishing
pressure, slurry
composition)
Module Unit 4.1: 4.1.3: Explain 186 https://www.
4: Quality Quality Control | calibration youtube.com/
Control and Specifications procedures watch?v=ejm-
Safety and Inspections | for measuring tlatjoxy
instruments (if
applicable)
Unit 4.3: Safety | 4.3.3: Explain 186 https://www.
and Hazard labeling youtube.com/
Management and storage watch?v=hx-
procedures for Tksxyr6-A 3
chemicals and Storage Procedure
materials used in
the process

o



https://www.youtube.com/watch?v=yQmSdA37cvk
https://www.youtube.com/watch?v=yQmSdA37cvk
https://www.youtube.com/watch?v=yQmSdA37cvk
https://www.youtube.com/watch?v=yQmSdA37cvk
https://www.youtube.com/watch?v=8uGZMyjFugg
https://www.youtube.com/watch?v=8uGZMyjFugg
https://www.youtube.com/watch?v=8uGZMyjFugg
https://www.youtube.com/watch?v=8uGZMyjFugg
https://www.youtube.com/watch?v=M7VkvfemHvE
https://www.youtube.com/watch?v=M7VkvfemHvE
https://www.youtube.com/watch?v=M7VkvfemHvE
https://www.youtube.com/watch?v=M7VkvfemHvE
https://www.youtube.com/watch?v=ejmt1atj0XY
https://www.youtube.com/watch?v=ejmt1atj0XY
https://www.youtube.com/watch?v=ejmt1atj0XY
https://www.youtube.com/watch?v=ejmt1atj0XY
https://www.youtube.com/watch?v=hxTksxyr6-A
https://www.youtube.com/watch?v=hxTksxyr6-A
https://www.youtube.com/watch?v=hxTksxyr6-A
https://www.youtube.com/watch?v=hxTksxyr6-A
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Module No. Unit No. Topic Name Link to QR Code
Unit 4.5: 4.5.2: Prepare 186 https://www.
Emergency Pre- | the work area youtube.com/
paredness and | for inspection watch?v=T- i %
Response by ensuring OmOXdUAxv8 o2
cleanliness, How to Do a
minimizing Workplace Safety
contamination, Inspection?
and adjusting
lighting for
optimal
inspection
Module 5: Unit 5.1: 5.1.1: Explain 221 https://www.
Maintain Preventive the importance youtube.com/
Wafer Test Maintenance of preventive watch?v=b-
Equipment and Cleaning maintenance w8HreOKFmk
Procedures for maintaining preventive
optimal maintenance
equipment
performance
and preventing
costly downtime
Unit 5.3: 5.3.3: Describe 221 https://www.
Escalating the importance youtube.com/
Equipment of clear watch?v=2Lk-
Malfunctions and concise b70SRdGE
and Communi- | communication
cation when reporting
equipment
malfunctions
Unit 5.5: 5.5.1: 221 https://www.
Waste Disposal | Demonstrate youtube.com/
and Tool disposal of watch?v=Xb-
Maintenance used cleaning wO02KMf4Cw
materials
and waste
generated during
maintenance
activities (PC9).
Module 6: 224 https://www.
Employability skillindiadigital.
Skills gov.in/content/
list
Employability
Skills

o



https://www.youtube.com/watch?v=TOm0XdUAxv8
https://www.youtube.com/watch?v=TOm0XdUAxv8
https://www.youtube.com/watch?v=TOm0XdUAxv8
https://www.youtube.com/watch?v=TOm0XdUAxv8
https://www.youtube.com/watch?v=bw8HreOKFmk
https://www.youtube.com/watch?v=bw8HreOKFmk
https://www.youtube.com/watch?v=bw8HreOKFmk
https://www.youtube.com/watch?v=bw8HreOKFmk
https://www.youtube.com/watch?v=2Lkb7OSRdGE
https://www.youtube.com/watch?v=2Lkb7OSRdGE
https://www.youtube.com/watch?v=2Lkb7OSRdGE
https://www.youtube.com/watch?v=2Lkb7OSRdGE
https://www.youtube.com/watch?v=Xbw02KMf4Cw
https://www.youtube.com/watch?v=Xbw02KMf4Cw
https://www.youtube.com/watch?v=Xbw02KMf4Cw
https://www.youtube.com/watch?v=Xbw02KMf4Cw




il
NCVET | ===

P A— Skill India

BRI HRA - H2AA HRA

D o// N-S-D-C
B M- National
T S Skill Development
GOVERNMENT OF INDIA Corporation

MINISTRY OF SKILL DEVELOPMENT
& ENTREPRENEURSHIP Transforming the skill landscape

Telecom
soector
shill
Counadl

Address: Estel House, 3rd Floor, Plot No:- 126, Sector 44
Gurugram, Haryana 122003

Email: tssc@tsscindia.com

Web: www.tsscindia.com

Phone:  0124-2222222




