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Par�cipant Handbook

This par�cipant handbook is designed to impart theore�cal and prac�cal skill training to students for 

becoming a Handheld Devices (Handset & Tablet) Repair Technician. Individuals at this job are responsible 

for repairing a handset (both hardware and so�ware components), tes�ng the handset a�er repairs for 

adequacy, and ensuring availability of adequate inventory of the hardware components. It also covers 

basic hardware and so�ware repair of Windows laptops, MacBook, and mobile accessories.

3. TEL/N2218: Perform basic hardware and so�ware repair of Windows laptops, MacBook, and

mobile accessories

1. TEL/N2213: Perform basic hardware and so�ware repair of Android mobile phones and iPhones

2. TEL/N2214: Perform basic hardware and so�ware repair of Android tablets and iPads

India is the second-largest telecom market in the world, with over 1.20 billion (120 crores) subscribers as 

of May 2025. The sector is expected to con�nue growing, driven by increasing smartphone penetra�on, 

5G rollout, and government ini�a�ves.

The telecom sector is a significant employment generator. While precise real-�me figures for direct and 

indirect employment are fluid, a dra� telecom policy aims at crea�ng 10 lakh (1 million) new jobs in the 

sector by 2030 with further growth expected with con�nued 5G network services expansion and 

adop�on of emerging technologies. The sector is consistently in the top five employment opportunity 

generators in the country.

This par�cipant handbook is based on Handheld Devices (Handset & Tablet) Repair Technician 

Qualifica�on Pack (TEL/Q2201) & includes the following Na�onal Occupa�onal Standards (NOSs):

5. DGT/VSQ/N0102: Employability Skills (60 Hours)

The Key Learning Outcomes and the skills gained by the par�cipant are defined in their respec�ve units. 

Post this training, the par�cipants will be able to repair hardware and so�ware components of a handset 

and also test it for adequacy of repair.

4. TEL/N9108: Follow sustainability prac�ces in telecom opera�ons

We hope that this Par�cipant Handbook will provide a sound learning support to trainees to build an 

a�rac�ve career in the telecom industry.

About this book

!

Symbols Used
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At the end of this module, you will be able to: 

1. Outline the telecom market in the country and some mobile phone vendors
2. Explain about the evolution of cell phones
3. Explain and outline how mobile communication and cell phones work
4. Explain and outline the role of a Handheld Devices (Mobile & Accessories) Technician

Key Learning Outcomes 
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At the end of this unit, you will be able to: 

1. Explain and outline the growth and opportunities in the Indian telecom industry
2. List some popular mobile phone vendors in the country
3. Explain and outline the role of a Handheld Devices (Mobile & Accessories)

India today stands as a major economic power, holding the 4th 
largest economy globally by nominal GDP in 2025, having 
surpassed Japan. It is projected to become the 3rd largest by 
2028. India is consistently recognized as the fastest-growing 
major economy in the world, with the International Monetary 
Fund (IMF) projecting a real GDP growth rate of 6.2% for 2025 
and 6.3% for 2026. 

Decades of economic reforms have profoundly reshaped the 
Indian economy, transitioning it from a closed, centralized 
model to a dynamic, market-oriented one. This liberalization 
has fostered greater integration with the world economy, 
attracting significant foreign direct investment (FDI) and 
spurring innovation across various sectors. The improved 
business climate and robust domestic demand have solidified 
India's position as an economic powerhouse. 

The Indian telecom sector is a testament to this remarkable growth. With over 1.2 billion 
subscribers as of Q1 2025, it remains the world's second-largest telecommunications market. 
Connecting a vast and diverse population of over a billion people with the rest of the world, 
offering widespread digital access and driving socioeconomic development, is an unparalleled 
achievement. This growth continues to be fueled by rapid 5G rollout, increasing data 
consumption, and government initiatives aimed at further digital inclusion and indigenous 
manufacturing. 

The transformation of the Indian telecom industry from a monopoly to a decentralized 
competitive model has been a remarkable journey. The National Telecom Policy (NTP) of 1994, 
with its aim of "telephone on demand," making all leading class services available at a 
reasonable price, transforming India into a major manufacturing and export hub for telecom 

Fig 1.1.1 Telecom Tower 

UNIT 1.1: About the Telecom Industry 

1.1.1 Telecom Industry at a Glance 

Handheld Devices (Mobile & Accessories) Technician

Unit Objectives 
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equipment, and provision of basic telephony services to all villages, marked the crucial initial 
steps toward this new model. 

The revised NTP was issued by the Government of India in 1999, further overhauling the policy 
structure and playing a major role in reshaping the sector. India achieved many of the set 
targets and goals well ahead of schedule, leading to the thriving market we see today. 

As of May 2025, India boasts over 1.20 billion (120 crores) telephone subscribers, with an 
overall tele-density in excess of 85.36 percent. This impressive connectivity is a testament to 
the sector's growth and its profound impact on socioeconomic development, connecting a 
diverse and thriving economy of over a billion people with the rest of the world. 

The true potential of the telecom sector is continually being unleashed with a multitude of 
Government of India initiatives aimed at making Indian society more inclusive and digitally 
empowered. The recently circulated Draft National Telecom Policy 2025 further outlines a 
strategic vision to transform India into a "telecom product nation," focusing on universal and 
meaningful connectivity, cybersecurity, indigenous manufacturing, sustainability, and 
employment generation. This robust policy framework, along with ongoing rapid 5G rollout 
and advancements towards 6G, is essential to fully exploit the telecom sector's vast potential 
in the country's continued progress. 

The Indian mobile handset market remains one of the most vibrant and competitive globally, 
characterized by rapid technological adoption, evolving consumer preferences, and intense 
competition among both international and domestic brands. The "Make in India" initiative 
continues to influence manufacturing and supply chain strategies, fostering local production 
and value addition. The Indian smartphone market has seen a notable shift in leadership. 
According to various reports for Q2 2025: 

1. Vivo has emerged as a dominant player, often
securing the top spot in market share (e.g., 18.21% as
per StatCounter in June 2025, and 21% as per Canalys
for Q2 2025). Vivo's success is attributed to its strong
performance in mid-range segments, deep offline
distribution networks, and focus on camera
technology, with popular series like the V and Y lines.

2. Xiaomi remains a significant contender,
consistently holding a strong market share (e.g.,
17.76% as per StatCounter in June 2025). Known for
its aggressive pricing and feature-packed budget and
mid-range offerings, Xiaomi has maintained its

Fig 1.1.3 Xiaomi  Logo 

1.1.2 Key Handset Vendors in India 

Fig 1.1.2 Vivo Logo 
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relevance despite some fluctuations in shipments. Its sub-brand POCO also contributes to its 
overall presence. 

3. Samsung India Electronics continues to be a formidable
force, although its market share in smartphones has seen
some variations (e.g., 12.82% as per StatCounter in June
2025, and 16% as per Canalys for Q2 2025). Samsung
leverages its strong brand recognition, premium flagship
devices (like the Galaxy S series and foldables), and a
robust mid-range portfolio (A and F series). The company's 
focus on AI-driven features and reliable software updates
further strengthens its position. Samsung also maintains a significant presence in feature
phones and a wide array of other consumer electronics. Its three research labs and two
manufacturing plants in India continue to drive innovation and local production.

4. Realme has rapidly grown its presence in India,
securing a significant portion of the market (e.g.,
13.1% as per StatCounter in June 2025). The brand
appeals to a younger demographic with its aggressive
pricing, focus on gaming-friendly features, high
refresh-rate displays, and fast charging, especially in
the affordable 5G segment.

5. Oppo holds a substantial market share (e.g., 11.22%
as per StatCounter in June 2025). Like Vivo, Oppo
benefits from a strong offline presence and a focus on
stylish designs and camera technology, particularly in
the mid-range and entry-premium segments.

6. Apple has seen remarkable growth in India,
particularly in the premium segment. While its overall
market share is smaller compared to the volume leaders,
it has consistently broken into the top five brands in
terms of value and is a key driver of premiumization. The
iPhone 15 and 16 series, coupled with expanding retail
presence and financing options, have significantly
boosted its adoption.

7. OnePlus has evolved from a "flagship killer" to a more
premium player, maintaining a dedicated user base with
its focus on user experience (OxygenOS) and delivering
high-end features at competitive prices.

Fig 1.1.4 Samsung Logo

Fig 1.1.6 Realme Logo 

Fig 1.1.9 OnePlus Logo 

Fig 1.1.5 Realme Logo 

Fig 1.1.8 Apple Logo 

Handheld Devices (Mobile & Accessories) Technician



6 

Domestic Players' Current Status: 

While Chinese brands dominate the top market share positions, Indian domestic players 
continue to operate, often focusing on specific segments or expanding their broader 
electronics portfolios. 

1. LAVA International Ltd remains a key Indian player,
particularly in the feature phone segment where it holds
a significant market share. In the smartphone segment,
Lava International leads Indian mobile brands with a
modest 2-3% market share as of 2025. The company is
committed to increasing local value addition in its 
smartphones under the "Make in India" initiative and has manufacturing facilities in Noida
with a substantial production capacity. Lava continues to innovate with new product lines like
the Agni, Blaze, Yuva, and Storm series, and has recently launched the Lava Blaze Dragon 5G.

2. Karbonn Mobiles is an Indian mobile phone
brand established in 2009. The company quickly
gained popularity in the Indian market by offering
affordable feature phones and smartphones
tailored to the needs of Indian consumers. Karbonn
positioned itself as a budget-friendly brand and
even partnered with Google as part of the Android
One initiative to provide low-cost smartphones
with stock Android experiences. The brand also 
expanded to other countries in South Asia and
Africa. However, with the influx of aggressively priced Chinese smartphones from brands like
Xiaomi and Realme, Karbonn’s market presence significantly declined post-2017. While still
operational, its influence in the mainstream smartphone market has greatly reduced, and it
now primarily caters to entry-level and niche segments

 

• Apple iPad: The dominant player in the tablet market. iPads run on iPadOS, a derivative
of iOS. Apple maintains a closed ecosystem where hardware and software are tightly
integrated. This means that repairs often require specific tools and that part compatibility
is very strict.

• Samsung Galaxy Tab: A leading brand in the Android tablet market. Samsung tablets run
on Android, but with a heavily customized user interface called One UI. These devices
have a wide range of models and specifications, from budget-friendly to high-end.

• Microsoft Surface: A line of tablets that blur the line between a laptop and a tablet.
Surface devices typically run the full Windows 10/11 operating system, giving them
desktop-level functionality. This makes their repair and software troubleshooting more
akin to a Windows laptop than a typical Android tablet.

Fig 1.1.10 LAVA Logo

Fig 1.1.11 Karbonn Logo
 

1.1.2 Key Handset Vendors in India 
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• Other Brands: Brands like Lenovo, Amazon (Fire tablets, which use a highly customized
Android fork), and others also produce a variety of tablets, mostly running on variations
of the Android OS.

Tablet Operating Systems and their Repair Implications: 

• iPadOS (Apple):
▪ Features: Known for its fluid user interface, security, and strong integration with

Apple's services (iCloud, App Store).
▪ Repair Implications: Software repairs are typically performed through iTunes (on

older systems) or Finder (on macOS). A "Restore" operation can be used to re-flash
the OS, but it requires a computer and the use of DFU mode (Device Firmware
Update). Hardware is highly proprietary, and components often have serial numbers
tied to the logic board.

o Android (Google):
▪ Features: An open-source OS with extensive customization options. Different

manufacturers apply their own "skins" and software features.
▪ Repair Implications: Software repairs often involve flashing the firmware using

manufacturer-specific tools (e.g., Odin for Samsung) or general-purpose tools
that work with different chipsets (e.g., tools that use Fastboot or EDL mode).
Hardware is more varied, but some devices still require specialized tools for
disassembly.

o Windows (Microsoft):
▪ Features: Provides a full desktop operating system experience on a tablet form

factor.
▪ Repair Implications: Software repairs are handled using standard Windows

tools like Windows Recovery Environment or a Windows PE bootable USB
drive. Hardware repair is similar to a compact laptop.

Key Tablet Features: 

• Display: Larger displays are prone to cracking. Some tablets feature OLED technology (in
higher-end models) and others use LCD. The repair technician must be able to identify
the display type to use the correct replacement part.

• Connectivity: Most tablets have Wi-Fi and Bluetooth. Cellular models also include a SIM
card slot and cellular modems.

• Power and Charging: Tablets typically have larger batteries and require higher-power
chargers. The charging port is a common point of failure.

• Cameras and Audio: Tablets have front and rear cameras, as well as multiple speakers
for multimedia consumption.

• Accessories: Many tablets support accessories like styluses (e.g., Apple Pencil, S Pen) and
keyboard covers.

Handheld Devices (Mobile & Accessories) Technician
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With the growth of the Indian telecom industry, the demand for skilled professionals such as 
Handheld Devices (Mobile & Accessories) Technicians, Telecom Engineers, etc., is expected to 
rise substantially. Over the next five years, this sector is projected to create over 40 lakh direct 
and indirect jobs. 

A Handheld Devices (Mobile & Accessories) Technician is responsible for diagnosing and 
repairing hardware and software issues in mobile phones, tablets, laptops, and mobile 
accessories. The individual is expected to: 

• Carefully listen to and understand the customer's description of the issue

• Run diagnostic tests and assess the functionality of the device prior to disassembly

• Examine and replace faulty components such as antennas, batteries, LCD screens,
keypads, buttons, and cameras

• Perform basic chip-level repairs as required

• Ensure that all repairs are completed to prescribed quality standards and in line with
safety and environmental protocols

• Maintain service records and documentation accurately

• Continuously update knowledge of the latest repair techniques, tools, and device
models

• Work in a clean, static-free environment to avoid damage to sensitive components

• Follow standard procedures for workshop operations and ESD (Electrostatic Discharge)
safety

• Communicate clearly with team members and customers, both verbally and in writing

Key Result Areas (KRAs): 

• Performing efficient, high-quality diagnoses and repairs across multiple device types
(phones, tablets, laptops, and accessories)

• Actively maintaining and updating technical knowledge and repair skills

• Executing assigned workshop tasks and adhering to standard operating procedures

• Maintaining detailed records of all repair activities and customer interactions

1.1.3 Responsibilities of a Handheld Devices (Mobile & 
Accessories) Technician 
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  At the end of this unit, you will be able to: 
1. List and outline the changes in technology of a cell phone over the years
2. Explain and outline how a mobile phone work over a network
3. Explain what goes on inside the handset during mobile communication
4. List and explain common features and uses of mobile phone
5. List and explain some popular mobile phone platforms

Year Key Development 

1994 
IBM introduced the Simon Personal Communicator, the first touchscreen 
phone. It cost $899 and was only available in a limited number of US states. 
Considered the origin of smartphone features like email, calendar, and apps. 

1996 
Nokia released the 8110, the first phone with a 'slider' form factor (popularly 
called the "banana phone"). 

1999 Nokia 7110 became the first WAP-enabled phone, allowing basic web browsing. 

2000 
Sharp J-SH04 became the first camera phone, released in Japan. BlackBerry 
launched its 857, bringing push email and mobile web to business users. 

2001 
First full-colour displays appeared in phones like the Mitsubishi Trium Eclipse 
and Ericsson T68i. 

2002 Nokia launched 7650, Europe’s first camera phone. 

2003 
Nokia 1100 became the world’s best-selling phone, with over 200 million units 
sold. 

2005 Google acquired Android Inc., marking its entry into the mobile OS market. 

2006 
Nokia N95 launched with a 5MP camera, GPS, Bluetooth, and Wi-Fi - considered 
the first true smartphone experience on Symbian OS. 

2007 
Apple launched the first iPhone, revolutionizing smartphone design with a full 
touchscreen interface. 

2008 
HTC launched the first Android phone, the T-Mobile G1 (HTC Dream), featuring 
a touchscreen and QWERTY keyboard. 

2010 
Google launched the Nexus One, its first branded phone in partnership with 
HTC. 

2011 
Samsung became the top global smartphone vendor with the Galaxy S II 
featuring an 8MP camera and AMOLED display. 

2012 Apple launched the iPhone 5, selling over 5 million units within the first week. 

UNIT 1.2: About Cell Phones 

1.2.1 Evolution of the Cell Phone 

Unit Objectives 
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2013 
Fingerprint scanning went mainstream with the iPhone 5s, featuring the Touch 
ID sensor. 

2015 
Huawei and Xiaomi rose in global markets; Apple and Samsung held 38% of 
global share with iPhone 6S and Galaxy S6. 

2016 Google rebranded Nexus to Pixel, focusing on premium Android devices. 

2017 Microsoft ended support for Windows Phone OS. 

2018 
Ulefone launched Power 5, featuring a 13,000 mAh battery — one of the 
highest-capacity batteries ever in a smartphone. 

2019 5G deployment began in the US and UK, promising speeds 10x faster than 4G. 

2020 
Samsung launched Galaxy S20 Ultra, with a 108MP camera and advanced zoom 
capabilities. 

2021 
Foldable phones gained traction with Samsung Galaxy Z Fold 3, supporting S-
Pen and water resistance. 

2022 
Apple introduced iPhone 14 Pro with Dynamic Island and 48MP main camera, 
marking a major UI and hardware redesign. 

2023 
AI camera enhancements and satellite connectivity became major smartphone 
features (e.g., iPhone 14, Huawei Mate 60 Pro). 

2024 
First Generative AI phones were introduced (Samsung Galaxy S24, Google Pixel 
8a), offering on-device AI features like summarization, photo editing, and call 
assistance. 

2025 
Smartphones with holographic displays, graphene batteries, and AI co-
processors expected to hit the consumer market. Market focus shifts to 
sustainability and circular economy. 

 Table 1.2.1 A timeline of mobile handset development 

Figure 1.2.2 (conceptually) illustrates the basic working principle of a mobile phone. When a 
user initiates a call, their voice is captured by the phone's microphone, converted into an 
electrical signal, and then digitized. This 
digital information is then modulated onto a 
radio frequency carrier wave and 
transmitted as radio waves from the 
phone's antenna. At the receiving end, the 
signal is picked up by the recipient's mobile 
phone antenna, converted back into an 
electrical signal, demodulated, and then 
transformed back into audible sound. 
Mobile phones are designed for portability, 
requiring them to be compact and energy-
efficient. This necessitates the use of 
minimal power and compact antennas, which inherently limits their direct transmission range. 

Fig. 1.2.1 Mobile communication 

1.2.2 How Cell Phones Work 

Handheld Devices (Mobile & Accessories) Technician
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To overcome this limitation and enable widespread coverage, the entire geographic area is 
divided into a network of "cells." Each cell has its own base station, equipped with powerful 
antennas and transmitting/receiving equipment. These base stations, often referred to as cell 
towers (or NodeB/eNodeB in 4G, and gNodeB in 5G), act as relay points. They pick up signals 
from mobile phones within their cell and forward them to the nearest cell of the call recipient 
or to the core network for routing. As a user moves, their call is seamlessly "handed over" 
from one cell to an adjacent one, ensuring uninterrupted communication. 

A significant advantage of this cellular architecture is the efficient reuse of limited radio 
frequencies. Frequencies can be reused in non-adjacent cells without causing significant 
interference, maximizing the capacity of the network. The size of these cells varies depending 
on factors such as user density (smaller cells in urban areas with high user density) and the 
power output of the base station. 

Signal Strength and Battery Life 

Users often observe signal bars on their phone screens, which provide a visual indication of 
signal strength. More bars generally signify a stronger received signal from the cell tower. This 
"signal strength" is scientifically measured in decibel-milliwatts (dBm), typically represented 
as a negative number (e.g., -80 dBm is stronger than -100 dBm). 

Poor signal strength can result from obstructions like buildings, terrain, or being too far from 
a cell tower. In such scenarios, the mobile phone must transmit a stronger signal to establish 
and maintain a connection with the tower. This increased transmission power consumes more 
energy, leading to faster battery drainage. Modern smartphones and networks employ 
advanced power management techniques to mitigate this, such as dynamic power adjustment 
and intelligent network switching. For example, in 5G, modes like "Smart Data" or "5G Auto" 
can automatically switch between 5G and 4G/LTE depending on the task to conserve battery. 
Despite these advancements, 5G can still consume more battery than 4G in some scenarios, 
especially in areas with inconsistent 5G coverage where the phone frequently switches 
between network types (Non-Standalone 5G) 

 

Historically, mobile communication 
systems have evolved through different 
generations, each characterized by 
advancements in how multiple users 
share the network resources. 

1G (First Generation): Analog Cellular 

Predominantly used Frequency-Division 
Multiple Access (FDMA). In FDMA, each 
call was assigned a separate, dedicated Fig 1.2.2 Evolution of Mobile Communications 

1.2.3 Evolution of Mobile Communication Technologies 
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frequency band for the duration of the call. Mainly used for analog voice communication and 
had inherent limitations in capacity and data services. It is largely obsolete today. 

2G (Second Generation): Digital Cellular 

Introduced digital voice encryption and SMS capabilities. The most prominent 2G technology, 
Global System for Mobile Communications (GSM), widely adopted Time-Division Multiple 
Access (TDMA). In TDMA, a single frequency band is divided into multiple time slots. Each call 
is assigned a specific time slot on a given frequency, allowing multiple users to share the same 
frequency by transmitting in bursts during their allocated time. This significantly improved 
spectral efficiency over FDMA. Another 2G technology, though less prevalent globally than 
GSM, was based on Code-Division Multiple Access (CDMA). 

3G (Third Generation): Mobile Broadband 

Focused on higher data rates and multimedia services. Primarily utilized advanced forms of 
CDMA, such as Wideband CDMA (W-CDMA) for UMTS (Universal Mobile Telecommunications 
System), and CDMA2000. CDMA is a truly digital access technique where all users transmit on 
the same frequency simultaneously. Each call is assigned a unique digital code, and "Spread 
Spectrum" technology spreads the signal across the available frequencies. The receiver uses 
the same unique code to despread and recover the desired signal from the combined signals. 
CDMA offers high spectral efficiency, enhanced security, and softer handoffs between cells. 
While GPS is integral to modern smartphones for location services, its primary role in CDMA 
is for network synchronization, not directly for positional information transmission for every 
call. 

4G (Fourth Generation): All-IP Broadband 

Revolutionized mobile internet with significantly higher data speeds, enabling applications like 
high-definition video streaming, online gaming, and rich multimedia experiences. The 
dominant technology for 4G is LTE (Long-Term Evolution), which primarily uses Orthogonal 
Frequency-Division Multiple Access (OFDMA) in the downlink (from tower to phone) and 
Single-Carrier Frequency-Division Multiple Access (SC-FDMA) in the uplink (from phone to 
tower). OFDMA divides the available frequency spectrum into numerous narrow sub-carriers, 
and data is transmitted on these sub-carriers simultaneously. This allows for very efficient use 
of the spectrum and robust performance in challenging radio environments. Voice services in 
4G are typically delivered via Voice over LTE (VoLTE), which uses packet-switched IP networks 
for voice calls, rather than the older circuit-switched methods. 

5G (Fifth Generation): The Connected Future 

The latest generation, designed for extremely high speeds (up to 10 Gbps), ultra-low latency 
(as low as 1 ms), and massive connectivity for IoT (Internet of Things) devices. 5G uses 
enhanced versions of OFDMA (known as 5G NR - New Radio) and incorporates advanced 
technologies like: 

Handheld Devices (Mobile & Accessories) Technician
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Massive MIMO (Multiple-Input Multiple-Output): Utilizes a very large number of antennas at 
the base station to send and receive multiple data streams simultaneously, dramatically 
increasing capacity and efficiency. Beamforming: Directs radio signals precisely towards 
individual users, improving signal quality and reducing interference. 

Network Slicing: Allows operators to create multiple virtual networks on a single physical 
infrastructure, each optimized for specific applications (e.g., a slice for critical communications, 
another for enhanced mobile broadband).Edge Computing: Processes data closer to the 
source (at the "edge" of the network) to reduce latency, crucial for applications like 
autonomous vehicles and augmented reality. Voice services in a full 5G Standalone (SA) 
network are delivered via Voice over New Radio (VoNR), leveraging the native 5G core 
network for even higher call quality and lower latency compared to VoLTE. In initial 5G 
deployments (Non-Standalone or NSA), phones often use the 5G radio for data but fall back 
to the 4G core network and VoLTE for voice calls. 

 

Voice: Refers to the phone calls that we make to other cell phones and the calls we receive 
on our handset. 
SMS: Abbreviation for short message service. SMS is the transmission of short text messages 
to and from a mobile phone or other similar devices. Messages must be no longer than 160 
alpha-numeric characters and contain no images or graphics. 
USSD (Unstructured Supplementary Service Data). This is a communication technology used 
in the global system for mobile (GSM) system. It is used to send text between a mobile phone 
and an application program in the network. Prepaid roaming or mobile chatting are typical 
examples. 
Internet: The Internet is a global network connecting millions of computers across the globe 
capable of exchanging data. 
Email (electronic mail): The transmission of messages from one device to another (one or 
more recipients) by electronic means over a communications network is called Email. 
Camera: Used to take pictures or shoot videos. The camera is now increasingly used by other 
mobile applications such as QR Reader, Bar Code Reader, etc. 
Wallet: A means to provide credit or debit card information on your mobile in digital form. 
You can then make a payment electronically using an application on your handset. 
Alarm Clock: As the name suggests, this app help sets alarms that ring at specific time for you. 

1.2.4 Common Features of a Mobile Phone 
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Mobile Banking - Mobile banking is an extension of net 
banking services provided by banks or other financial 
institutions through mobile devices. Using software 
provided by the bank, known as an app, customers can 
perform financial transactions using any mobile device such 
as a smartphone or tablet. Mobile banking is typically 
available 24 hours a day. The financial transactions a 
customer can perform depend on the app offered by the 
specific financial institution and are governed by the 
applicable regulatory policies. 

Common services offered include viewing account balances, 
making electronic bill payments, accessing recent transaction 
details, and transferring funds to previously registered beneficiaries. Examples of mobile 
banking apps include ICICI iMobile, and SBI's YONO apps. 

Mobile Learning - mLearning, or mobile learning, is a 
form of distance education that leverages mobile and 
other personal devices. It facilitates learning at the 
learner's convenience through the use of educational 
technologies on mobile devices, thereby becoming a 
significant element of informal learning. Wikipedia 
defines it as "learning across multiple contexts, 
through social and content interactions, using 
personal electronic devices." Common mLearning 
technologies include handheld computers, 
notebooks, tablets, mobile phones, and MP3 players. 

Consequently, mLearning emphasizes the mobility of the learner and their interaction with 
portable technologies. By utilizing mobile tools for developing learning aids and materials, 
mLearning plays a crucial role in informal learning. 

Mobile Health (mHealth) - mHealth (or m-health) has emerged as a sub-field of eHealth. 
eHealth implies use of Information and Communication technologies (ICT) for health services 
and improving availability of medical information. Thus eHealth implies use of computers, 
satellite communications, patient monitors etc. mHealth on the other hand came to the fore 
with greater availability of the smart phone. It implies the practice of medicine and public 
health supported by mobile devices such as mobile phones, tablet and PDAs at the client end. 
mHealth applications include collecting community and clinical health data, making 
healthcare information available to practitioners, researchers and patients, monitoring the 
vital signs of a patient, transmit these these to a specialist and also direct provision of care 
(via mobile telemedicine). 

Mobile Agriculture - The easy availability of portable, wireless devices and developments in 
mobile technologies has led to many innovative services and applications being made 
available in the field of agricultural across the value chain in both developed and developing 
countries. Due to greater mechanization and consequently a smaller agricultural workforce in 

Fig. 1.2.3 Mobile Banking

1.2.5 Popular Uses of Mobile Phone 

Fig. 1.2.4 Mobile Learning 
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the developed world, mobile agricultural applications are generally used at the higher end of 
the value chain like consumers and processors. As against this, in the developing world large 
part of the total working population is involved in Agriculture. Mobile applications therefore 
generally target producers and traders to deliver services. 

iOS - iOS (previously known as iPhone OS) is a mobile operating system (OS) developed and 
distributed by Apple Inc. Initially unveiled in 2007 for the iPhone, it currently powers all of the 
company's mobile devices, including the iPhone and iPad. iOS is exclusively designed for Apple 
hardware and is not licensed for use on non-Apple devices. As of July 2025, iOS is in its 26th 
major version (iOS 26), which was previewed in June 2025. Applications for iOS can be found 
in Apple's App Store, which as of early 2025, contains approximately 1.9 to 2 million 
applications. 

Android - Android, developed by Google, is the world's most popular mobile operating system. 
It is based on the Linux kernel, and developers primarily use Java and Kotlin for application 
development. Android has been specifically designed for touchscreen mobile devices such as 
smartphones and tablets. Its user interface is built around direct manipulation, offering an 
intuitive experience where touch gestures like swiping, tapping, and zooming correspond to 
real-world actions, complemented by a virtual keyboard for text input. Google has historically 
named Android versions after desserts; the latest stable version, released in June 2025, is 
Android 16. As of June 2025, Android holds approximately 74% of the global mobile operating 
system market share. 

Windows Phone - Windows Phone, developed by Microsoft, was a family of mobile operating 
systems for smartphones that succeeded Windows Mobile. It featured a distinct user interface 
and included standard capabilities like multitasking and pre-bundled applications such as 
Internet Explorer Mobile and a mobile version of Microsoft Office. However, Microsoft 
officially ended support for Windows 10 Mobile (the final iteration of Windows Phone) in late 
2019. As of 2025, Windows Phone devices and their operating systems are no longer receiving 
new feature updates or official security patches, and most associated services have been shut 
down. While existing devices may still function for basic offline tasks, the platform is 
effectively defunct, with virtually no market share or ongoing development. Microsoft has 
since shifted its mobile focus, largely through its cross-platform services and applications 
available on iOS and Android. 

HarmonyOS - Developed by Huawei, HarmonyOS (known as Hongmeng OS in China) emerged 
as an alternative following U.S. sanctions that restricted Huawei's access to Google's Android 
services. While it shares some underlying open-source Android components (OpenHarmony), 
Huawei has been aggressively building its own ecosystem, including its AppGallery. 
HarmonyOS is designed to be a distributed operating system capable of running across a wide 
range of devices, including smartphones, smart TVs, wearables, and IoT devices. As of Q2 2025, 
Huawei has seen a strong resurgence in the Chinese smartphone market, largely driven by 
devices featuring HarmonyOS 5.0. It holds a significant market share within China (e.g., 18% 

1.2.6 Popular Mobile Platforms 
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in Q2 2025, leading the Chinese market) and is expanding its independent ecosystem, but its 
global presence on smartphones outside of Huawei's own devices remains limited. 

KaiOS - KaiOS is a lightweight, Linux-based mobile operating system primarily designed for 
"smart feature phones." It bridges the gap between basic feature phones and full-fledged 
smartphones by enabling internet connectivity and essential smartphone-like functionalities 
(such as WhatsApp, Google Maps, YouTube, and an app store) on devices with limited 
hardware resources and traditional keypad interfaces. KaiOS aims to bring internet access to 
millions of users in emerging markets where smartphones might still be unaffordable. While 
its global market share for mobile OS is small (around 0.02% as of June 2025), it remains 
relevant in specific regions and for specific user segments. 

Handheld Devices (Mobile & Accessories) Technician
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A. Multiple Choice Questions:

1. What is the approximate number of telephone subscribers in India as of May 2025?
a. 1.20 million
b. 1.20 billion
c. 1.20 crore
d. 120 million

2. The National Telecom Policy of 1994 aimed to provide which of the following?
a. Food on demand
b. Telephone on demand
c. Water on demand
d. Education on demand

3. What is the full form of SMS?
a. Short Message Service
b. Simple Messaging System
c. Super Mobile Software
d. System Messaging Service

4. Which of the following is a key responsibility of a Handheld Devices Technician?
a. Performing hardware and software repair
b. Testing the handset after repairs
c. Ensuring adequate inventory of hardware components
d. All of the above

5. Which of the following mobile phone vendors is a domestic player in the Indian market?
a. Vivo
b. Xiaomi
c. LAVA International Ltd
d. Samsung India Electronics

B. Fill in the Blanks:
1. India is the world's second-largest telecom market with over ______________

subscribers as of May 2025.
2. The role of a Handheld Devices Technician includes repairing both ______________

and ______________ components of a handset.
3. The National Telecom Policy (NTP) of 1994 was the first step towards a decentralized

______________ competitive model.
4. The technique where a single frequency band is divided into multiple time slots is

known as ______________.
5. ______________ is a mobile operating system developed by Google and is based on

the Linux kernel.
6. What are the two core responsibilities of a Handheld Devices Technician?
7. What does the term "mHealth" stand for?

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

1. Identify and document faults using diagnostic tools and customer inputs.
2. Diagnose hardware and software issues in components and modules using standard

tools and methods.
3. Prepare for repair by organizing tools, calibrating equipment, and ensuring ESD-safe

conditions.
4. Repair and test devices as per specifications, including software updates and

component replacements.
5. Perform chip-level repairs using SMT techniques and precision tools, ensuring safety

and quality.
6. Complete post-repair tasks including final testing, documentation, bench cleanup,

and e-waste disposal.

 
Key Learning Outcomes 
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 At the end of this unit, you will be able to: 
1. Collect and document faulty devices and reported issues.
2. Use diagnostic tools to identify hardware/software faults in mobile devices, including

SoC, UFS, and RFFE modules.
3. Diagnose faults in major components (e.g., motherboard, processor, screen, IoT

modules) using appropriate tools and schematics.
4. Estimate repair feasibility and cost, considering part availability, SLAs, and BER limits,

and record repair options.

The initial step in the device repair process 
involves the systematic collection of faulty 
handheld devices from customer care or front-
end executives. This process is critical for ensuring 
that all necessary information about the device's 
reported issues is accurately captured, which will 
guide subsequent diagnostic and repair 
procedures. 

Key Steps: 

1. Device Reception: When a device is handed over, visually inspect it for any obvious
physical damage that might not have been reported by the customer. Note down any
such observations immediately.

2. Information Gathering:

• Customer Details: Verify and record the customer's contact information (name,
phone number, email address) and device ownership details.

• Device Identification: Accurately record the device's make, model, serial number
(IMEI/SN), and any other unique identifiers. This is crucial for tracking the device
throughout the repair cycle and ensuring the correct parts are ordered.

• Reported Issue: Engage with the customer care/front-end executive to understand
the specific problems reported by the customer. Ask clarifying questions to get as
much detail as possible about the symptoms, when they started, and under what
circumstances they occur.

Examples of reported issues: "Device not turning on," "Battery drains quickly," "Screen 
cracked," "Cannot connect to Wi-Fi," "Apps crashing," "Charging port loose," "No audio 
during calls." 

Fig 2.1.1 Store Front Desk 

UNIT 2.1: Analysis, Diagnosis, and Categorization of Faults 

2.1.1 Collection of Faulty Devices 

Handheld Devices (Mobile & Accessories) Technician
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1. Documentation: Use the designated repair management system or physical logbook to
document all collected information. This includes:

• Date and time of device collection.
• Name of the customer care/front-end

executive.
• Detailed description of the reported

issue(s).
• Any initial observations regarding the

device's physical condition.
• Customer's consent for repair and

acknowledgment of terms (if applicable).

2. Tagging and Segregation: Label the device with
a unique service tag or tracking number. Place the device in a designated secure area,
segregated from functional devices, awaiting diagnostic procedures. This prevents mix-ups
and ensures a clear chain of custody.

3. Set Expectations: Based on the reported issue, determine the specifics of the repair,
including an estimated delivery date and any special requests from the customer.

Importance: Thorough documentation at this stage minimizes misdiagnosis, reduces repair 
time, and ensures customer satisfaction by addressing the exact problem they reported. 

 
 
 

Modern handheld devices are complex 
systems where hardware and software are 
deeply integrated. Traditional diagnostic 
methods can be time-consuming and may not 
always pinpoint intermittent or complex 
issues. AI-enabled diagnostic tools leverage 
artificial intelligence and machine learning 
algorithms to rapidly analyze device 
performance, logs, and sensor data to identify 
root causes of faults with high accuracy. 

What are AI-Enabled Diagnostic Tools? 

These are sophisticated software platforms, 
often paired with hardware interfaces that 
can: 

Fig 2.1.1 Tagging and Segregation 

Fig 2.1.2 Diagnostic Tool 

2.1.2 Use of AI-Enabled Diagnostic Tools to Analyze 
Hardware and Software Faults 
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• Automate Testing: Run a series of predefined tests on various components (e.g.,
display, camera, sensors, connectivity modules).

• Analyze Performance Data: Monitor CPU usage, RAM allocation, battery consumption,
network activity, and storage performance in real-time.

• Log Analysis: Scrutinize system logs, crash reports, and error messages for patterns
indicative of specific software or hardware malfunctions.

• Predictive Diagnostics: In some advanced cases, they can predict potential failures
based on historical data and component wear.

• Deep SoC Analysis: Specifically, for System on Chip (SoC) issues (which integrate the
CPU, GPU, memory controllers, and other critical components on a single chip
common in Android and iOS devices), these tools can:

• Identify Thermal Throttling: Detect if the SoC is overheating and reducing
performance.

• Pinpoint Core Failures: Identify specific CPU or GPU cores that are malfunctioning.

• Memory Controller Issues: Diagnose problems with how the SoC interacts with the
device's RAM.

• Power Management Unit (PMU) Faults: Detect issues within the SoC's power
regulation components, which can lead to boot loops or unexpected shutdowns.

How to Use AI-Enabled Diagnostic Tools: 

• Connect the Device: Connect the faulty handheld device to the diagnostic workstation
using a compatible USB cable or wireless connection as specified by the tool.

• Launch the Software: Open the AI-enabled diagnostic software on your computer.

• Select Device/Initiate Scan: The tool will usually detect the connected device. Select
it and initiate a full diagnostic scan.

• Observe Real-time Data: Many tools provide a dashboard showing real-time
performance metrics during the scan. Pay attention to any anomalies.

• Review Diagnostic Report: Once the scan is complete, the tool generates a detailed
report. This report typically highlights:

• Identified Faults: A list of detected hardware or software issues.

• Severity Levels: Categorization of faults by criticality.

• Recommended Actions: Suggestions for further troubleshooting or repair steps.

• System Logs: Parsed and analyzed log data relevant to the detected issues.

• Performance Baselines: Comparison of the device's current performance against
expected benchmarks.

• Interpret Results:

For hardware faults, the tool might point to issues with the battery, display, camera module, 
or specific SoC components. This helps narrow down physical inspection and component 
replacement. 

For software faults, it might indicate corrupted operating system files, app conflicts, malware, 
or issues with system services (e.g., background processes consuming excessive resources). 

Handheld Devices (Mobile & Accessories) Technician
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SoC specific issues will often be highlighted if the tool detects instability, overheating, or 
specific core failures. This often points towards a need for a motherboard-level repair or 
replacement if component-level repair isn't feasible. 

Benefits: 

• Accuracy: Reduces the likelihood of misdiagnosis.

• Speed: Dramatically cuts down diagnostic time compared to manual methods.

• Efficiency: Allows technicians to focus on repair rather than extensive troubleshooting.

• Comprehensive: Can detect subtle issues that might be missed manually.

Example Scenario: 

A customer reports their Android phone is constantly restarting. An AI diagnostic tool might 
analyze crash logs and CPU activity, pinpointing an intermittent failure in the SoC's power 
management unit or a specific core, saving hours of manual troubleshooting.

Beyond automated tools, a technician must possess the fundamental skills to perform hands-
on diagnosis using specialized instruments. Here, we focus on breaking down complex device 
issues into manageable parts and using precise tools to identify the exact point of failure. 

Key Components and Their Diagnosis: 

1. Charging Circuits: These regulate power delivery to the battery.
o Symptoms: Device not charging, slow charging, battery draining rapidly even

when plugged in, device not turning on.
o Tools & Techniques:

▪ Multimeter: Use to check voltage at the charging port, battery
connector, and charging IC
(Integrated Circuit). A good
charging port should show ~5V
DC. Check for continuity in fuses
and resistors in the charging path.

▪ USB Ammeter/Voltmeter:
Connect in-line with the charging
cable to observe real-time current
and voltage draw. Abnormal
readings (e.g., 0A or excessively
high current) indicate a fault.
▪ Visual Inspection: Look for 

burnt components, corrosion,
or physical damage around the charging port and charging IC.

Fig 2.1.3 Charging Circuit

2.1.3 Diagnosing Hardware and Software Issues in 
Handheld Devices 
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2. Motherboards (Printed Circuit Boards - PCBs): The central hub connecting all
components.

o Symptoms: No power, short circuits,
device boot loops, specific component
failures (e.g., Wi-Fi not working, camera
failure).

o Tools & Techniques:
▪ Multimeter:

▪ Continuity Test: Check
for short circuits
between ground and
power lines (e.g., VCC
lines). A "short" (near 0
ohms) indicates a fault.

▪ Diode Mode/Voltage
Drop: Measure voltage drop across various components
(diodes, capacitors, ICs) to identify open circuits or shorted
components. Compare readings with known good boards.

▪ Resistance Checks: Measure resistance of coils, resistors, and
other components against schematics.

▪ Thermal Camera/IPA (Isopropyl Alcohol): Apply IPA to suspected
shorted areas on a powered board (carefully!) and observe which
component evaporates the alcohol fastest, indicating heat. A thermal
camera provides a safer and more precise way to spot hotspots.

▪ Microscope: For visual inspection of tiny SMD (Surface Mount Device)
components for cracks, corrosion, or poor soldering.

3. Processors (SoC): The "brain" of the device.
Diagnosing a faulty SoC often points to a
motherboard replacement, but component-
level diagnostics will delve deeper.

o Symptoms: Device not booting,
constant restarts, severe overheating,
extremely slow performance not
attributable to software.

o Tools & Techniques: Primarily rely on AI-
enabled diagnostic tools and thermal
imaging for initial assessment. If the SoC
is overheating or not responding, it
typically indicates a major fault.
JTAG/UART can provide low-level access for advanced bootloader
diagnostics.

Fig 2.1.4 Mobile Phone PCB 

Fig 2.1.5 Mobile Phone Processor
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4. Touchscreens (Display Assemblies): Consists of the display panel and the touch
digitizer.

o Symptoms: No display, distorted image, flickering screen, unresponsive
touch, ghost touches.

o Tools & Techniques:
▪ Visual Inspection: Look for cracks,

dead pixels, or liquid damage.
▪ Known Good Part Substitution:

The most common diagnostic for
displays is to connect a known
good display assembly. If the issue
resolves, the original display is
faulty.

▪ Multimeter: Check continuity of
the display flex cable.

▪ Microscope: Inspect the display
connector on the motherboard
for bent pins or debris.

5. IoT Modules (Wi-Fi, Bluetooth, GPS, Cellular Modems): Responsible for connectivity.
o Symptoms: Cannot connect to Wi-

Fi/Bluetooth, no GPS signal, no
cellular service, intermittent
connectivity.

o Tools & Techniques:
▪ Software Diagnostics: Check

device settings to see if the
modules are enabled and
recognized by the OS.
Perform network resets.

▪ AI-Enabled Tools: Can often
identify issues with specific wireless modules.

▪ Multimeter/Schematic Diagrams: Check power supply lines to the
module chips.

▪ Reflow Station: Sometimes, a failed solder joint on an RF (Radio
Frequency) or Wi-Fi module chip can be re-flowed to restore
connectivity (advanced technique).

Advanced Diagnostic Tools: 

• SMD Testers (e.g., LCR Meter with Tweezers): Used to test individual Surface Mount
Device components like resistors, capacitors, and inductors directly on the board

Fig 2.1.6 Display Assemblies 

Fig 2.1.7 IoT Module 
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without desoldering, by measuring their resistance, capacitance, and inductance. This 
helps identify faulty passive components. 

• JTAG (Joint Test Action Group) & UART (Universal Asynchronous Receiver-
Transmitter): These are low-level communication interfaces primarily used for:
o JTAG: Debugging, boundary scan testing (testing connections between ICs), and

flashing firmware directly to chips (e.g., eMMC/UFS). It provides access to the
SoC's internal registers. Essential for diagnosing bootloader issues or corrupted
firmware that prevent the device from turning on.

o UART: Provides a serial console output from the device's boot process.
Connecting to the UART port can show boot logs, kernel panics, or other low-
level errors that don't appear on the screen, helping to diagnose software
bricking or firmware issues. These tools require specialized adapters and
software.

Procedure for Diagnosis: 

• Replicate the Fault: Try to make the device exhibit the reported symptom.

• Basic Checks: Rule out simple software issues (reboot, factory reset, safe mode).

• Visual Inspection: Look for obvious physical damage, liquid ingress, or burnt
components.

• Targeted Testing: Based on symptoms, use the appropriate tools (multimeter, SMD
tester) to test specific components and circuits.

• Component Substitution: If feasible, swap suspected faulty components (e.g., battery,
screen) with known good ones.

• Analyze Data from Advanced Tools: Use JTAG/UART for deep-level diagnosis when basic
methods fail or for critical boot issues.

Additional Considerations for Tablet Diagnostics 

Tablets, due to their larger form factor and distinct internal architecture, require additional 
diagnostic considerations: 

• Large Display Panels: Tablets often use larger, laminated digitizers and displays, which can
be harder to remove without damage. Use wide picks and uniform heating to avoid flexing
the screen.

• Power Boards and Daughterboards: Many tablets,
especially iPads, have separate charging
daughterboards and logic board interconnects that
must be diagnosed independently.

• Dual-Cell Batteries: Use a multimeter to
independently check both battery segments.
Faults in one cell can lead to boot issues or rapid
shutdowns.

• Pen and Keyboard Modules: Check stylus pairing 
(e.g., Apple Pencil, Samsung S-Pen), test drawing
responsiveness, and verify keyboard accessories via magnetic connectors or Bluetooth.

Fig 2.1.8 Touchscreen Tablet
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As handheld devices become more sophisticated, understanding specialized technologies like 
UFS programming and Radio Frequency Front-End (RFFE) is crucial. Diagnosing issues in these 
areas requires a combination of schematic analysis and the use of dedicated tools. 

1. Universal Flash Storage (UFS) Programming:

UFS is an advanced, high-performance flash storage standard used in modern smartphones, 
offering faster read/write speeds than older eMMC (embedded MultiMediaCard). Issues with 
UFS can lead to boot failures, data corruption, slow performance, or device freezes. 

Symptoms of UFS Faults: 

• Device stuck on boot logo (boot loop).

• Failure to flash firmware.

• Random reboots or freezes.

• "No storage" errors or corrupted files.

• Extremely slow app loading or file transfers.

Diagnostic Approach: 

Software Tools: 

• Device Management Software: Check if the device's operating system recognizes the
UFS module and its capacity.

• Firmware Flashing Tools: Attempting to re-flash the device's firmware can reveal UFS
issues if the flashing process fails consistently at a specific stage (e.g., writing to storage).
o Specialized UFS Programmers/Readers: These are hardware tools designed to

directly interface with the UFS chip (often requiring desoldering the chip from the
motherboard).

• Purpose: To read data, write firmware, format, or test the health of the UFS module
independently of the device's SOC.

• Diagnosis: If a UFS programmer cannot read or write to the chip, or if health reports
indicate bad blocks or a high Wear Leveling Count (WLC), the UFS module is likely faulty
and requires replacement.
o Schematic Diagrams: Consult the device's schematic to locate the UFS chip, its

power supply lines, and data lines. Use a multimeter to check for correct voltages
and continuity around the UFS module on the motherboard. Look for any short
circuits or open lines that could prevent the UFS from communicating with the
SOC.

2.1.4 Basic Fault Diagnosis in UFS Programming and 
RFFe Modules 
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2. Radio Frequency Front-End (RFFE) Modules:
The RFFE is a critical part of a device's communication system (cellular, Wi-Fi, Bluetooth). It
includes components like power amplifiers (PAs), low-noise amplifiers (LNAs), filters,
switches, and antenna tuners. Faults in the RFFE directly impact a device's ability to send and
receive wireless signals.

Symptoms of RFFE Faults: 

• No cellular signal or "No Service" indication.

• Poor call quality or dropped calls.

• Cannot connect to Wi-Fi or Bluetooth, or extremely weak signal.

• GPS not working or inaccurate.

• Device overheating during network activity.

Diagnostic Approach: 
• Software Checks:

o Verify airplane mode is off.
o Check network settings (APN, preferred network type).
o Test SIM card in another device.
o Perform a network settings reset.

• Visual Inspection: Look for damage to antennas, antenna connectors, or visible
corrosion on RF shields or RFFE chips on the motherboard.

• Schematic Diagrams: Indispensable for RFFE diagnosis. They help:
o Locate RFFE Components: Identify the various RF ICs (e.g., RF Transceiver, Power

Amplifiers for different bands, Wi-Fi/Bluetooth modules).
o Trace Signal Paths: Understand how the RF signal flows from the antenna to the

modem and vice versa.
o Identify Power Lines: Check the voltage supply to RFFE components using a

multimeter. An absence of voltage indicates a power management issue affecting
the RF module.

o Filter/Switch Identification: Pinpoint specific filters or switches that might be
failing.

• Specialized Tools (Advanced):
o RF Spectrum Analyzer: For advanced diagnosis, this tool can visualize the radio

frequency spectrum and help identify if the device is transmitting/receiving signals
at the correct frequencies and power levels. (More common in R&D or advanced
repair centers).

o Oscilloscope: Can be used to check signal integrity on specific data lines to/from RF
modules if schematics provide test points.

o Hot Air Rework Station: For re-flowing or replacing tiny RFFE components which
are often BGA (Ball Grid Array) packages.

• Component Substitution: If feasible, replacing an entire RFFE module (if modular) or re-
balling/replacing specific RF ICs if determined faulty from schematic analysis and voltage
checks.

Handheld Devices (Mobile & Accessories) Technician
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Importance of Schematics: 
Schematic diagrams are blueprints of the device's circuitry. They provide: 

• Component Layout: Where each component is located on the PCB.
• Connectivity: How components are wired together.
• Voltage Rails: Expected voltage levels at various test points.
• Signal Paths: How data and power flow through the circuit.
• Component Values: Specifications for resistors, capacitors, inductors.

Mastering the use of schematic diagrams is paramount for effective component-level 
diagnosis in complex areas like UFS and RFFE. 

 
 

Component-level diagnostics of handheld devices involves the ability to identify and often 
repair individual faulty components on a motherboard rather than replacing the entire board. 
This requires precision, advanced tools, and a deep understanding of electronics.  

Key Concepts and Techniques: 

1. Understanding Integrated Circuits (ICs) and Chips:

• Processors (SoC): The central processing unit, graphics processing unit, and often

memory controllers, all on a single chip. Failure often manifests as no power, boot

loops, or severe performance issues.

• Power Management ICs (PMICs): Control power distribution to various parts of the

device, manage battery charging, and regulate voltages. Faulty PMICs are a

common cause of "no power" or "no charge" issues.

• Audio ICs: Handle sound input/output.

• Wi-Fi/Bluetooth/GPS ICs: Dedicated chips for wireless connectivity.

• Memory Chips (RAM, UFS/eMMC): Store data and provide working memory.

• Other Specialized ICs: For camera control, NFC, display drivers, etc.

2. Diagnostic Workflow for ICs/Chips:

• Initial Assessment: Based on symptoms, narrow down the

potential faulty IC. (e.g., "no charge" points to charging IC/PMIC;

"no Wi-Fi" points to Wi-Fi IC).

• Visual Inspection (Under Microscope):

o Look for physical damage: cracks, chips, burn marks, discoloration, corrosion,

or signs of liquid damage around the chip.

o Inspect solder joints: Look for cold joints, lifted pads, or bridges between pins.

• Power Supply Verification (Multimeter):

2.1.5 Component-Level Diagnostics in Processors, ICS, 
and Chips 
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o Identify the power input pins of the suspected IC using the schematic diagram.

o Using a multimeter in DC voltage mode, check if the correct voltage is reaching the
IC's power input pins when the device is powered on (if possible).

o Check for short circuits on the power lines surrounding the IC (using continuity or
diode mode). A short usually indicates the IC itself or a component on that power rail
is faulty.

• Signal Integrity Checks (Oscilloscope - Advanced):

o For complex ICs (like processors or display drivers), an oscilloscope can be used to
check if data signals are present and correctly formed on specific communication lines
(e.g., I2C, SPI, MIPI) going to and from the IC. This requires advanced knowledge of
signal protocols and test points from schematics.

• Heat Signature Analysis (Thermal Camera/IPA):

o Apply power to the board (briefly and carefully if a short is suspected).

o Use a thermal camera to identify hot spots. An IC that rapidly heats up abnormally
often indicates an internal short or excessive current draw, suggesting a fault.

o Alternatively, apply isopropyl alcohol (IPA) to the suspected area. The component that
evaporates the IPA fastest is the one drawing excessive current.

• Known Good Part Substitution (if feasible):

o For modular ICs (e.g., some Wi-Fi modules) or for chips that are easier to
remove/replace, trying a known good replacement can quickly confirm a diagnosis.

• Removal and Testing (Advanced):

o In some cases, especially for short circuits, an IC might need to be desoldered from
the board.

o Once removed, re-test the board for the short circuit. If the short disappears, the
removed IC was the faulty component.

o Test the removed IC if you have specialized testing fixtures (rare for individual ICs,
more common for memory chips like UFS).

3. Tools for Component-Level Repair:

• Microscope: Essential for precision work on tiny components and inspecting solder
joints.

• Hot Air Rework Station: For safely desoldering and soldering BGA (Ball Grid Array) and
SMD components.

• Soldering Iron (Fine Tip): For touch-ups, removing smaller SMD components, and re-
soldering wires.

• Multimeter: For voltage, continuity, resistance, and diode mode checks.

o Precision Tweezers and Spudgers: For handling small components and opening
devices.
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o Schematic Diagrams and Boardviews: Absolutely critical for identifying components,
test points, power rails, and signal paths.

o Solder Paste/Flux/Solder Wick: Consumables for soldering and desoldering.

Challenges and Considerations: 

• Miniaturization: Components are extremely small, requiring steady hands and
excellent vision (with a microscope).

• BGA Components: Many critical ICs are Ball Grid Array packages, meaning their solder
connections are underneath the chip, making diagnosis and replacement challenging
without proper equipment and skill.

• Layered PCBs: Modern PCBs have multiple layers, making it difficult to trace internal
connections.

• Time vs. Cost: Component-level repair is time-consuming. It must be balanced against
the cost of a new motherboard and the customer's budget.

• Safety: Always disconnect power before working on the board. Use proper ventilation
when soldering. Wear ESD (Electrostatic Discharge) protection.

Efficient repair operations require careful planning and prioritization. This ensures that critical 

repairs are addressed promptly, customer expectations are met, and resources are utilized 

effectively. Service Level Agreements (SLAs) and supervisor's directions are the primary 

guidelines for this process. 

Understanding Service Level Agreements (SLAs): 

An SLA is a contract between a service provider (the repair center) and a customer (or internal 

department) that defines the level of service expected. In a repair context, SLAs typically 

specify: 

• Turnaround Time (TAT): The maximum time allowed to complete a repair from device

reception to handover.

o Examples: "Basic repairs within 24 hours," "Complex repairs within 3-5

business days," "Warranty repairs prioritized."

• Resolution Time: How quickly initial diagnosis or acknowledgment of the issue must

occur.

• Communication Frequency: How often the customer should be updated on the repair

status.

2.1.6 Prioritizing and Planning Repair Activities Based 
on Service Level Agreements 
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• Quality Standards: Criteria for a successful repair (e.g., device fully functional, all

reported issues resolved).

Prioritization Factors: 

When planning your repair activities, consider the following: 

1. SLA Commitments: This is the most critical factor. Devices with shorter SLA times

(e.g., urgent business devices, warranty claims with strict deadlines) must be

prioritized.

2. Supervisor's Directions: Your supervisor may assign specific urgent tasks or re-

prioritize existing ones based on:

• Customer importance (e.g., VIP customers).

• Specific campaigns or promotions.

• Backlog management.

• Availability of parts or specialized tools.

3. Complexity of Repair:

• Quick Fixes: Devices requiring minor repairs (e.g., software reflash, simple
component swap) can often be completed quickly and help reduce the overall
queue.

• Complex Repairs: Devices requiring component-level diagnosis, specialized tools, or
waiting for parts may take longer and need to be scheduled accordingly.

4. Parts Availability: If a repair requires specific parts that are not in stock, the repair must
be paused. Prioritize repairs for which all necessary parts are immediately available.

5. Customer Impact: Consider the user's dependency on the device. A device crucial for a
customer's business might take precedence over a secondary personal device.

6. "Beyond Economic Repair" (BER) Status: Devices deemed BER should be processed for
customer communication and return, not actively worked on for repair.

Planning Repair Activities: 

1. Daily Review: Start each day by reviewing the queue of devices awaiting repair.

2. Categorize Devices: Group devices by:

• SLA deadline (e.g., "due today," "due within 2 days").

• Type of issue (software, hardware, specific component).

• Parts availability (ready for repair, waiting for parts).

3. Allocate Time: Based on complexity and SLA, allocate specific blocks of time for

different repairs.

4. Tools and Workspace Preparation: Ensure you have all necessary tools, parts, and a

clean workspace for the prioritized tasks.
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5. Documentation Update: Continuously update the repair management system with

progress, estimated completion times, and any delays. This helps manage customer

expectations and allows supervisors to monitor workflow.

6. Communication: If an SLA cannot be met, immediately escalate to your supervisor so

they can communicate with the customer proactively.

Example Scenario: 

You have five devices in your queue: 

• Device A: Screen replacement, 24-hour SLA (due in 4 hours).

• Device B: No power, complex motherboard diagnosis, 5-day SLA.

• Device C: Software glitch, factory reset needed, 48-hour SLA (due in 6 hours).

• Device D: Battery replacement, 24-hour SLA (due in 2 days), but the battery is out of

stock.

• Device E: Charging port repair, supervisor explicitly marked as "urgent" due to

customer importance.

Prioritization Order: 

• Device E: Supervisor's urgent direction overrides all.

• Device A: Shortest SLA, due imminently, and parts are likely in stock.

• Device C: Also a short SLA, likely a quick software fix.

• Device B: Complex repair, longer SLA – can be started after urgent tasks.

• Device D: Waiting for parts – cannot proceed until stock arrives. Follow up on part

procurement.

By systematically prioritizing, you ensure that high-priority tasks are completed on time, 

maintaining customer satisfaction and operational efficiency. 

Identifying hardware and software issues using real-time diagnostic tools 

Real-time diagnostic tools are essential for capturing intermittent issues, performance 

bottlenecks, and unique challenges presented by evolving device technologies like foldable 

screens and modular designs. These tools provide dynamic insights that static diagnostics 

might miss. 

What are Real-Time Diagnostic Tools? 

Unlike static scans that take a snapshot, real-time tools continuously monitor and display a 

device's operational parameters as it is being used or stressed. They can be software-only or 

a combination of hardware and software. 

Key Parameters Monitored: 

• CPU Usage & Temperature: Identify overheating or excessive resource consumption.

• RAM Usage: Detect memory leaks or inefficient app management.

• Battery Drain: Pinpoint specific apps or hardware components consuming excessive

power.
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• Network Activity: Monitor Wi-Fi, cellular, and Bluetooth data transfer rates and signal

strength.

• Sensor Data: Verify the functionality of accelerometers, gyroscopes, light sensors, etc.

• System Logs: Continuously stream and filter system events, warnings, and errors.

• I/O Performance: Monitor read/write speeds of internal storage.

Diagnosis with Real-Time Tools: 

1. Replicate the Issue: Check the fault while the device is connected to the real-time

diagnostic tool. This helps observe how device parameters change when the issue

occurs.

2. Observe Anomalies:

• Sudden Spikes: Unexpected jumps in CPU/RAM usage, network activity, or
temperature often correlate with app crashes or hardware malfunctions.

• Constant High Usage: Indicates a background process or hardware component
drawing excessive resources.

• Error Messages: Log analysis can reveal recurring errors or warnings indicating
specific software conflicts or hardware failures (e.g., "camera service failed").

• Unusual Sensor Readings: If a sensor (e.g., proximity sensor) gives erratic readings, it
indicates a faulty sensor or connectivity.

Specific Challenges and Diagnosis for New Technologies: 

1. Foldable Screens: These devices introduce new failure points due to the hinge

mechanism and the flexible display panel.

• Symptoms: Creases becoming permanent, dead pixels along the fold line, touch
unresponsiveness near the hinge, hinge mechanism sticking or making noise, display
artifacts when folding/unfolding.

• Real-Time Diagnosis:

o Hinge Sensors: Some foldable phones have sensors in the hinge. Real-time tools
can monitor these to check if the device correctly detects its folded/unfolded
state.

o Display Stress Test: Specialized software (or even manual folding/unfolding
while monitoring) can highlight how the display's power consumption or data
transfer changes as it's flexed.

o Visual Inspection: Crucial for physical damage, but real-time tools can confirm if
touch response fails specifically when the screen is flexed.

o Touchscreen Mapping Tools: Some tools can display a heatmap of touch input,
showing unresponsive areas, especially near the fold.
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o Software Glitches: Sometimes, software needs to adapt its UI for
folded/unfolded states. Real-time logs can show if the system is struggling to
transition between display modes.

2. Modular Designs: While less common in mass-market phones, some devices have

modules (e.g., camera modules, battery modules, projector modules) that can be

swapped.

o Symptoms: Specific module not functioning (e.g., "camera not found,"

"speaker module not detected"), module disconnects intermittently.

o Real-Time Diagnosis:

▪ Module Recognition: Real-time system logs will often show "device

detected" or "device disconnected" messages for modular

components. If a module intermittently fails, the logs will reflect this.

▪ Power Delivery to Modules: Monitor power rails to specific module

connectors using real-time power monitoring tools. Fluctuations can

indicate a poor connection or a faulty power circuit supplying the

module.

▪ Communication Bus Monitoring: Advanced tools might be able to

monitor the data communication (e.g., via I2C or SPI buses) between

the main board and the module. If communication drops, it points to

a faulty connection or the module itself.

▪ Module-Specific Diagnostics: Some modular devices may have built-

in diagnostic modes within the OS that can test individual modules in

real-time.

Benefits of Real-Time Diagnostics: 

• Capture Intermittent Faults: Essential for "ghost" issues that don't appear during

simple tests.

• Performance Bottleneck Identification: Pinpoints resource hogs or hardware

limitations.

• Faster Root Cause Analysis: Helps narrow down the problem area quickly.

• Validation of Repair: After a repair, real-time monitoring can confirm that the issue is

truly resolved and no new issues have been introduced.

Accurate and comprehensive documentation is a cornerstone of professional repair. It 

ensures a clear record of the device's condition, the identified faults, and the repair actions 

taken. This is vital for tracking, communication, warranty purposes, and future reference. 

2.1.7 Documenting the Issues Identified in Handheld 
Devices 
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What to Document: 

The documentation should cover all aspects of the identified issues, moving beyond just 

hardware to include software, cloud services, and security features. 

1. Hardware Issues:

• Component Specificity: Be precise. Instead of "screen broken," specify "cracked LCD
with no display output" or "touch digitizer unresponsive in upper left quadrant."

• Location: Pinpoint the exact location of damage or fault (e.g., "charging port loose,"
"rear camera glass shattered").

• Symptoms: Describe how the hardware failure manifests (e.g., "device randomly
shuts down," "speaker produces distorted audio," "Wi-Fi not connecting to any
network").

• Diagnosis Method: State how the fault was confirmed (e.g., "multimeter continuity
check shows short on Vbat line," "thermal imaging shows hotspot on PMIC," "known
good display swap confirms original screen fault").

2. Software Issues:

Operating System (Android/iOS):

• Version: Note the exact OS version (e.g., Android 13, iOS 17.2).

• Specific Problem: "Boot loop after OS update," "apps crashing frequently after 5
minutes of use," "cannot access camera app, 'Camera Failed' error displayed."

• Troubleshooting Steps Taken: "Attempted factory reset, issue persists," "Safe Mode
tested, issue not present (suggests third-party app conflict)."

• Kernel Panics/Logs: If extracted, note relevant entries from crash logs or system logs
(e.g., "Frequent 'fatal exception' errors related to SystemUI").

o Application Issues: "Specific app (e.g., WhatsApp) crashes on launch," "browser
slow/unresponsive."

o Firmware Issues: "Modem firmware corrupt, no cellular signal," "Bluetooth
firmware not initializing."

o Network/Connectivity Software: "Device cannot obtain IP address via Wi-Fi,"
"VPN connection fails repeatedly."

3. Cloud Storage Issues (e.g., iCloud, Google Drive, OneDrive):

• Symptoms: "Cannot back up photos to iCloud," "Google Drive sync error," "files not
appearing on other devices."

• Related Errors: Note any specific error codes or messages displayed.

• Account Status: "Customer reports full cloud storage," "password issue suspected."

• Device Settings: "Cloud sync disabled in settings," "permissions issues."
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4. Device Protection Systems (e.g., Find My iPhone, Android Find My Device, FRP -

Factory Reset Protection, Security PIN/Password/Biometrics):

o Status: "Device shows as 'Lost Mode' enabled," "FRP lock active after factory

reset," "customer forgot screen lock PIN."

o Impact on Repair: Clearly document if a protection system is active and if it

prevents full access or testing of the device. This is crucial for data privacy and

security protocols.

o Customer Communication: Note if the customer has provided the necessary

credentials or consent to bypass these (where legally and ethically

permissible for repair purposes). Never attempt to bypass security features

without explicit customer consent and adherence to company policy.

Tablet Specific Documentation 

When documenting faults in tablets, include: 

• Usage Context: Was the tablet used primarily for drawing, media, or productivity?

• Accessory Dependencies: List paired accessories like stylus, detachable keyboard, or

Bluetooth peripherals, and note whether they were functioning.

• Screen Handling Symptoms: If foldable or laminated screens are involved, describe

any flex-related issues or hinge-related symptoms.

Documentation Tools & Practices: 

• Repair Management System (RMS): Most professional repair centers use digital

systems. Input all details into designated fields.

• Clear and Concise Language: Use professional, unambiguous terms. Avoid jargon

where simpler language suffices, but be precise when describing technical faults.

• Timestamping: Ensure all entries are timestamped.

• Attachments: Attach diagnostic reports, photos of physical damage, or screenshots

of error messages.

• Version Control: If using physical logs, ensure a consistent format and method for

updates.

• Traceability: Ensure that anyone reviewing the documentation can understand the

journey of the device from its arrival to its current state.

• Standardized Templates: Use pre-defined templates or forms to ensure all necessary

information is captured consistently.

Importance of Detailed Documentation: 

• Accountability: Provides a clear record of actions taken by technicians.

• Communication: Facilitates seamless handover between shifts or technicians.

• Customer Trust: Builds confidence by demonstrating professionalism and
transparency.

• Warranty Validation: Essential for justifying warranty claims or denials.
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• Data Analysis: Helps identify recurring issues, common failure points, and trends in
device malfunctions, which can inform inventory management and training needs.

• Legal Protection: Provides a record in case of disputes.

Accurate identification and management of spare parts are crucial for efficient repair 

operations. Without the right parts, even the most skilled technician cannot complete a repair. 

Here, we focus on recognizing the specific components needed, checking inventory, and 

initiating procurement when necessary. 

Steps to Identify Required Parts: 

• Diagnosis Confirmation: Before ordering parts, ensure your diagnosis is thoroughly
confirmed. Ordering the wrong part wastes time and money.

1. Part Identification:

• Device Model & Variant: Always confirm the exact make, model, and sometimes the
regional variant of the device (e.g., iPhone 13 Pro Max, Samsung Galaxy S23 Ultra EU
version). Parts can differ significantly even between minor variants.

o Specific Component: Identify the precise component needed. Examples:

✓ "iPhone 12 OLED Display Assembly (OEM/Aftermarket)"

✓ "Samsung Galaxy S21 Ultra USB-C Charging Port PCB"

✓ "Pixel 6 Pro Rear Camera Module"

✓ "iPad Air 4th Gen Battery (Axxxx model number)"

✓ "Motherboard Power Management IC (PMIC) - specific part number (e.g.,
Uxxxx)"

• Part Numbers: Wherever possible, use the manufacturer's official part numbers or
industry-standard identifiers. This minimizes errors in ordering. Refer to
schematics, repair manuals, or internal parts catalogs.

3. Ancillary Materials: Don't forget consumables or one-time-use items:

• Adhesive strips (for displays, back covers).

• Screen protectors (often included in repair service).

• Small screws, gaskets.

• Thermal paste (for re-seating chips).

2.1.8 Identifying Required Parts and Their Availability 
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Checking Part Availability: 

1. Internal Inventory System:

• Check your company's inventory management system (IMS) or stock room for

the identified part.

• Verify the quantity on hand and its location.

• Ensure the part is not reserved for another repair.

2. Quality Check: If a part is found in inventory, do a quick visual check for any damage

or signs of being incorrect.

3. Lead Time: If the part is in stock, note its availability for immediate use. If it needs to

be transferred from another branch, note the internal transfer time.

Escalating Shortages for Procurement: 

If the required part is not in stock, or the quantity is insufficient, you must escalate the request 

for procurement. 

1. Generate a Purchase Request (PR):

o Use the designated internal system (e.g., ERP, procurement module) to raise

a purchase request.

o Include all critical information:

▪ Part Name and Detailed Description.

▪ Exact Part Number(s).

▪ Required Quantity.

▪ Urgency/SLA Impact (e.g., "Critical - impacts 24hr SLA for Device

XYZ").

▪ Device Make/Model it's for.

▪ Your Technician ID/Name.

▪ Date of Request.

o Reason for Procurement: Clearly state "Out of Stock," "Below Reorder Point,"

or "New Part Requirement."

2. Identify Potential Suppliers: If your role allows, suggest known reliable suppliers for

that specific part.

3. Communicate Impact: Inform your supervisor immediately about the shortage and

its potential impact on repair timelines, especially if it affects an SLA.

4. Customer Communication: Understand that part shortages will delay the repair. Be

prepared to communicate this to the customer (often done by customer care after

supervisor approval) and provide an updated estimated completion time.

5. Follow-up: Periodically follow up on the procurement status. This might involve

checking the purchase order (PO) status or contacting the procurement department.
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Best Practices: 

• Anticipation: For common repairs, anticipate part needs and ensure frequently used
items are always adequately stocked.

• Supplier Relationships: A robust supply chain with multiple reliable vendors can
mitigate shortages.

• Regular Audits: Conduct regular inventory audits to ensure accuracy.

• Min-Max Levels: Work with inventory management to set appropriate minimum and
maximum stock levels for critical parts.

 

One of the most critical aspects of customer service in device repair is transparent 

communication about costs and viable solutions. This involves accurately estimating repair 

costs, understanding the "Beyond Economic Repair" (BER) threshold, and clearly explaining 

options (repair vs. replacement) to the customer. 

1. Estimating Repair Cost:

The repair cost is typically a combination of:

• Part Cost: The wholesale cost of the replacement component(s).

• Labour Cost: The hourly rate for the technician's time, or a fixed labour fee per repair
type.

• Diagnostic Fee: Some centers charge a separate fee for diagnosis, which may or may
not be waived if the repair proceeds.

• Tax/Shipping: Applicable taxes and any shipping costs for parts or return shipping to
the customer.

Steps for Estimation: 

• Identify Required Parts: Based on your diagnosis, list all necessary replacement parts.

• Obtain Part Pricing: Check your internal pricing system or supplier invoices for the
current cost of each part.

• Calculate Labor: Determine the estimated labor hours for the repair based on
complexity, or use a pre-defined labor fee for that type of repair.

• Add Overhead/Fees: Include any diagnostic fees, administrative charges, or other
fixed costs.

• Sum Total: Add all these components to get the estimated total repair cost.

2.1.9 Estimating the Repair Cost 
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2. Understanding Beyond Economic Repair (BER) Cost:

BER is a critical threshold. A device is considered "Beyond Economic Repair" when the

estimated cost of repair exceeds a certain percentage of the device's current market value, or

its replacement cost.

• Purpose of BER:

o To protect the customer from paying excessively for a repair that yields little

value.

o To guide the repair center's decision-making and recommend more sensible

solutions.

• Calculating BER:

o BER Threshold: This is a pre-defined percentage (e.g., 50%, 60%, 70%) set by

the company.

o Current Market Value (CMV) / Replacement Cost (RC): Determine the

current average market price of a used or refurbished device of the same

model and condition, or the cost of a new equivalent device. This is crucial as

device values depreciate rapidly.

o BER Calculation: If Estimated Repair Cost > (BER Threshold % of CMV/RC),

then the device is BER.

▪ Example: If a used phone is worth $200 and the BER threshold is 60%,

then any repair costing more than $120 ($200 * 0.60) makes the

device BER.

3. Communicating with the Customer:
Clear, empathetic, and professional communication is vital.

• Timing: Communicate as soon as the diagnosis and cost estimation are complete.
• Channels: Phone call is usually preferred for complex discussions, followed by

email/SMS confirmation.
• Key Information to Convey:

✓ Confirmed Diagnosis: Clearly state what the fault is (e.g., "Your phone's
motherboard has a faulty charging IC").

✓ Estimated Repair Cost: Provide the precise figure. "The total estimated cost
for this repair is $X, including parts and labor."

✓ BER Status (if applicable):
▪ If the device is NOT BER: Explain the repair process and seek approval

to proceed.
▪ If the device IS BER: This requires a more delicate approach.

▪ "Based on our assessment, the cost to repair ($X) significantly
exceeds the current market value of your device (approx. $Y).
This means it is considered Beyond Economic Repair."

▪ "Therefore, we recommend considering a replacement
rather than proceeding with the repair."
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4. Repair Requirements/Options:

• Repair Option: If not BER, explain what the repair entails, estimated turnaround
time, and any caveats (e.g., "Data will not be lost," or "Data might be lost if OS
reinstallation is required, please back up").

• Replacement Option (if BER):
o Suggest alternatives: "We can offer you a trade-in value for your current

device towards a new one," or "We can help you find a refurbished model."
o Clearly state the cost for return of the un-repaired device, if any.
o Emphasize the long-term value: "While we can repair it, investing $X in a

device worth $Y might not be the most economical choice for you in the long
run."

• Customer Decision: Clearly ask for their decision: "Would you like us to proceed
with the repair for $X, or would you prefer to explore replacement options?"

• Authorization: Ensure you receive explicit customer authorization (verbal
confirmed by email/SMS, or written) before proceeding with any paid repair.

• Empathy and Transparency: Be prepared to answer questions. Avoid
technical jargon unless requested. Focus on helping the customer make the
best economic decision for them, even if it means no repair. This builds trust
and positive customer relationships.

The final stage before commencing a repair (or advising against it) involves accurately 
recording the chosen repair option. This is a critical administrative step that ensures all 
stakeholders are aware of the decision and that the repair proceeds according to plan. This 
often happens under the direct guidance of a supervisor, especially for complex or marginal 
cases. 

Key Information to Record: 

• Repair ID/Tracking Number: Link the decision to the unique identifier of the device in
the system.

• Date and Time of Decision: Crucial for tracking and accountability.

• Identified Fault(s): Briefly reiterate the confirmed diagnosis.

• Proposed Repair Action: What specific steps will be taken (e.g., "Replace LCD
assembly," "Component-level repair of PMIC," "Software re-flash").

• Estimated Cost of Repair: The figure communicated to the customer.

Beyond Economic Repair (BER) Status: 

• Clearly state if the device was above or below the BER threshold.

• If BER, note that this was communicated to the customer.

2.1.10 Recording Repair Options 
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Customer Preference/Decision:  

Proceed with Repair: "Customer authorized repair for $X." 

• Decline Repair (if BER or cost too high): "Customer declined repair due to BER status,"
or "Customer declined repair due to cost."

• Explore Replacement: "Customer wishes to explore replacement options; device to
be returned un-repaired."

Repair Feasibility Notes: 

• Any technical challenges encountered during diagnosis that might affect the repair
success rate.

• Availability of parts (e.g., "Part on order, ETA 3 days").

• Special tools or expertise required.

• Any known risks associated with the repair (e.g., "High risk of data loss due to
motherboard issue").

Supervisor's Guidance/Approval: 

• Supervisor's Name/ID: Record the supervisor who provided guidance or approved the
decision.

• Specific Instructions: Note any specific directions given by the supervisor (e.g.,
"Prioritize this repair," "Offer goodwill discount," "Authorize replacement of entire
motherboard instead of component-level repair").

• Reason for Supervisor Involvement: For instance, if the repair was borderline BER, or
if it involved an uncommon issue, or a high-value customer.

• Estimated Turnaround Time (ETA): The revised estimated completion time,
considering part availability and repair complexity.

Why Supervisor's Guidance is Crucial: 
• Experience & Expertise: Supervisors often have more experience with complex

repairs, difficult customer situations, or nuanced BER calculations.
• Policy Enforcement: They ensure that all decisions align with company policies

regarding pricing, warranty, and customer service.
• Resource Allocation: They can approve the allocation of specific resources (e.g., a

more experienced technician, specialized equipment).
• Customer Relations: They can step in to manage expectations for particularly

sensitive customers or challenging repairs.
• Quality Control: They provide an oversight layer to ensure repair feasibility and

quality.

Recording Tools: 
• Repair Management Software (RMS): This is the primary tool for recording all repair-

related decisions. It often has dedicated fields for status updates, cost approvals, and
notes.

• Internal Communication Platforms: Use tools like Slack or Microsoft Teams for real-
time consultation with supervisors, with the final decision then recorded in the RMS.
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Importance of Accurate Recording: 

• Operational Efficiency: Provides a clear path forward for the technician.

• Accountability: Establishes who made what decision and when.

• Customer Satisfaction: Ensures the repair process aligns with what was communicated
and agreed upon with the customer.

• Data for Analysis: Contributes to a database that can be used for future planning,
inventory management, and technician performance evaluation.

• Legal Compliance: Provides a traceable record for all transactions and service
agreements.
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   At the end of this unit, you will be able to: 

1. Gather and prepare tools and equipment, ensuring calibration and compliance with ESD
protocols.

2. Set up a clean, energy-efficient repair area with lead-free and environmentally
sustainable tools.

3. Securely back up user data and follow safety guidelines for handling advanced mobile
designs.

 

Before beginning any repair, it's crucial to gather all the necessary tools and equipment. 
Having the right tools readily available ensures efficiency, precision, and safety during the 
repair process. Modern repair often requires specialized equipment to handle increasingly 
complex and miniaturized components. 

Key Tools and Their Purpose: 

1. SMT (Surface Mount Technology) Rework Stations:c

• Purpose: These stations combine a
soldering iron and a hot air gun (or
sometimes an infrared heater) into a single
unit. They are indispensable for soldering
and desoldering tiny surface-mounted
components (SMDs) on a circuit board
without damaging adjacent parts.

• Features: Precise temperature control for
both soldering iron and hot air, adjustable
airflow, and various nozzle sizes for the hot
air gun.

• Application: Essential for replacing charging
ports, integrated circuits (ICs), connectors,
and other delicate components on
motherboards. Fig. 2.2.1 SMT Rework Station 

UNIT 2.2: Preparation of Tools and Repair Station for Repair 

2.2.1 Tools for Handheld Device 
Repair
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2. Hot Air Guns (Heat Guns):

• Purpose: Provide a focused stream of hot air for
desoldering and soldering SMDs. They are particularly
useful for components with many pins or those that
are difficult to reach with a soldering iron.

• Application: Removing shielding, re-flowing solder on
chips (though less precise than IR preheaters), and
softening adhesives for screen or battery removal.

• Note: While a hot air gun is part of an SMT rework
station, standalone units are also common.

3. UMT (Ultimate Multi Tool) Dongles:

• Purpose: These are hardware devices (dongles) that
act as licenses for specialized software suites. UMT
software typically provides advanced functionalities
for flashing firmware, unlocking devices, bypassing
FRP (Factory Reset Protection), repairing IMEI, and
performing deep diagnostics on various Android
devices.

• Application: Primarily for software-related repairs,
unbricking devices, and resolving network or
security lock issues. They offer functionalities
beyond what standard flashing tools provide.

4. Infrared (IR) Preheaters:

• Purpose: Used to preheat the entire PCB from the
underside before applying localized heat with a hot
air gun or soldering iron. This reduces thermal stress
on the board and components, preventing warping
or damage, especially when working with large
chips like CPUs or UFS memory.

Fig. 2.2.4 IR Preheater 

Fig. 2.2.2 Hot Air Gun 

Fig. 2.2.3 UMT Dongle 
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• Application: Crucial for Ball Grid Array (BGA) rework,
where precise temperature profiles are needed to ensure
proper solder reflow without damaging the chip or the
board.

5. Multimeters:

• Purpose: Essential for diagnosing electrical faults. They
measure voltage (AC/DC), current (amps), resistance
(ohms), and continuity.

• Application: Checking battery voltage, testing charging
circuits, identifying short circuits on the motherboard,
testing components like resistors and capacitors, and
checking continuity of flex cables.

6. Microscope (Stereo or Digital):

• Purpose: Magnifies tiny components on the PCB, allowing for precise visual
inspection of solder joints, traces, and minute damage that is invisible to the
naked eye.

• Application: Critical for component-level diagnostics, soldering small ICs,
inspecting connectors, and verifying repair quality.

7. Precision Screwdriver Sets & Spudgers:

• Purpose: For safely opening devices and disassembling components.
Screwdrivers need to be precise for tiny, often proprietary screws. Spudgers
(plastic or metal) are used to pry open cases and disconnect fragile flex cables
without causing damage.

• Application: The first and last tools used in almost every physical repair.
8. Ultrasonic Cleaner:

• Purpose: Uses high-frequency sound waves to clean circuit boards that have
suffered liquid damage or corrosion.

• Application: Restoring functionality to water-damaged devices by removing
corrosive residue from intricate components.

9. Energy-Efficient Tools:

• Focus: Modern repair centers increasingly prioritize tools that minimize
energy consumption.

• Examples: Soldering stations with auto-sleep modes, LED lighting for
workspaces, and well-maintained equipment that operates optimally without
excessive power draw.

• Benefit: Reduces operational costs and environmental impact.

Tool Collection Procedure: 

• Review Repair Ticket: Understand the specific repair required and anticipate the tools
needed.

• Organized Workspace: Ensure your tools are organized in a designated area.

• Pre-check Tools: Before starting, quickly check if tools are clean, calibrated, and in good
working order.

• Specialized Tool Access: If a repair requires a less common tool (e.g., UMT dongle for a
specific model, or an IR preheater for a BGA rework), confirm its availability and location.

Fig. 2.2.5 Multimeter 
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By having a comprehensive and well-maintained set of tools, technicians can approach any 
repair task with confidence and efficiency. 

A well-maintained and ESD-safe workstation is fundamental for professional handheld device 
repair. It protects sensitive electronic components from damage, ensures a hygienic work 
environment, and contributes to the longevity of repair equipment.  

1. Cleanliness and Dust-Free Environment:

• Importance: Dust and debris can cause short circuits, contaminate components, or
obstruct proper connections, leading to new faults or failed repairs. A clean bench
also improves visibility and concentration.

• Practices:
o Daily Cleaning: Wipe down your work surface with an anti-static cloth daily.
o Component Storage: Store disassembled components in labeled, dust-free

containers or anti-static bags.
o Air Dusters: Use compressed air (carefully, away from sensitive areas) to remove

dust from devices before and after repair.
o No Food or Drink: Keep food and beverages away from the repair area to prevent

spills and crumbs.
o Waste Disposal: Dispose of small debris (e.g., adhesive scraps, tiny screws)

immediately in designated bins.

2. Electrostatic Discharge (ESD) Protocols:

• What is ESD? ESD is the sudden flow of electricity between two electrically charged
objects caused by contact, an electrical short, or dielectric breakdown. Even a static
discharge too small to be felt by humans (as low as 100 volts) can permanently
damage sensitive electronic components like microchips, leading to immediate failure
or latent defects that cause issues later.

• Importance: Protecting components from ESD damage is paramount, especially when
handling motherboards, ICs, and memory modules.

• Key ESD Control Measures:
o ESD-Safe Work Mat:

▪ Purpose: A dissipative mat provides a controlled path for static electricity
to drain away from components.

▪ Placement: Covers the entire work surface where electronic components
are handled.

▪ Connection: Must be properly grounded to a common ground point (e.g.,
a dedicated ground rod or a grounded electrical outlet via an ESD
grounding plug).

2.2.2 Electrostatic Discharge (ESD) Protocols 
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o Wrist Strap:
▪ Purpose: Worn by the technician, it connects your body to the

ground, safely dissipating any static charge you accumulate.
▪ Connection: One end wraps around your wrist, the other plugs into

the ESD work mat or a dedicated grounding point.
▪ Practice: Always wear your wrist strap when working with sensitive

electronics.
o ESD-Safe Tools:

▪ Purpose: Tools like tweezers, spudgers, and screwdriver handles
should be made of dissipative materials or have non-conductive
coatings to prevent static buildup and discharge onto components.

▪ Example: Plastic spudgers are preferred over metal ones for
separating flex cables.

o Anti-Static Bags/Containers:
▪ Purpose: Used to store sensitive components (e.g., motherboards,

LCDs, ICs) when not being worked on. These bags are designed to
dissipate static charges.

▪ Practice: Always place components in anti-static bags if they are to
be temporarily stored or moved.

o ESD-Safe Footwear/Flooring (for dedicated ESD-protected areas):
▪ In larger repair facilities, conductive flooring and special footwear

may be used to provide a continuous path to ground for technicians.
o Humidity Control (Optional but Recommended):

▪ Higher humidity (e.g., 40-60%) reduces the buildup of static
electricity. In very dry environments, static discharge is more
prevalent.

o No Static-Generating Materials: Avoid using regular plastic bags, styrofoam,
or wool near your repair bench as these materials are highly prone to static
buildup.

Procedure for Ensuring ESD Compliance: 

• Verify Grounding: Before starting work, confirm that your ESD mat and wrist strap
are properly connected to ground. Use an ESD tester if available.

• Wear Wrist Strap: Always put on your ESD wrist strap before handling any device or
component.

• Place Components on ESD Mat: Ensure all devices, disassembled parts, and tools are
on the ESD-safe work mat.

• Use ESD-Safe Tools: Select and use tools designed for ESD protection.

• Store Components Safely: When not in use, place sensitive components in anti-static
bags or containers.

Adhering to these protocols consistently will significantly reduce the risk of ESD-related 
damage, ensuring higher quality repairs and fewer costly reworks. 

Handheld Devices (Mobile & Accessories) Technician
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Calibration is the process of comparing the output of a measuring instrument or equipment 
against a known standard. For diagnostic and repair equipment, regular calibration is critical 
to ensure accuracy, reliability, and consistent performance. Uncalibrated equipment can lead 
to misdiagnosis, inefficient repairs, and potential damage to devices.  

Why is Calibration Important? 

• Accuracy: Ensures that the measurements taken (e.g., voltage, temperature) are
precise and correct, leading to accurate diagnoses.

• Reliability: Guarantees that the equipment performs consistently over time.

• Consistency: Different technicians using the same model of equipment will get the
same results.

• Quality Assurance: Contributes to the overall quality and trustworthiness of the repair
service.

• Component Protection: For tools like soldering stations and hot air guns, accurate
temperature control prevents overheating and damaging sensitive components.

• Compliance: Required by many industry standards and manufacturer warranties for
equipment.

Equipment Requiring Calibration: 

• Multimeters: For accurate voltage, current, and resistance readings.
• SMT Rework Stations (Soldering Irons & Hot Air Guns): For precise temperature

control. Incorrect temperatures can lead to cold solder joints (too low) or component
damage (too high).

• Infrared Preheaters: For maintaining accurate preheat temperatures for PCBs.
• Oscilloscopes: For accurate waveform analysis and voltage measurements over time.
• Power Supplies: To ensure they deliver the precise voltage and current needed for

testing.
• Torque Drivers: For applying correct torque to screws, preventing overtightening or

loosening.
• ESD Testers: To ensure ESD mats and wrist straps are functioning correctly.

Calibration Process: 

• Identify Calibration Schedule: Equipment manufacturers provide recommended
calibration intervals (e.g., annually, bi-annually). Adhere to these schedules, or more
frequently if equipment is heavily used or suspected of being inaccurate.

• Access Manufacturer Specifications: Refer to the equipment's user manual or
manufacturer's website for specific calibration procedures and acceptable tolerances.

• Use Certified Standards: Calibration is performed using known, traceable standards
(e.g., a certified voltage reference for a multimeter, a calibrated thermometer for a
hot air gun).

2.2.3 Calibration of Diagnostic and Repair Equipment 
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• Adjust and Verify:
o Compare the equipment's readings or output against the standard.
o If there's a deviation outside the acceptable tolerance, adjust the equipment

according to the manufacturer's instructions.
o Re-verify after adjustment to ensure accuracy.

• Documentation:
o Calibration Log: Maintain a detailed log for each piece of equipment. Record:

▪ Equipment ID/Serial Number
▪ Date of Calibration
▪ Calibration Performed By
▪ Calibration Standards Used
▪ "Before" and "After" Readings/Results
▪ Next Calibration Due Date
▪ Any adjustments made or issues found

o Calibration Stickers: Apply a sticker to the equipment indicating the date of
calibration and the next due date.

Who Performs Calibration? 

• In-house Trained Personnel: For basic checks or equipment with simple calibration
procedures.

• External Calibration Services: For highly specialized or sensitive equipment, it's often
more cost-effective and reliable to use professional calibration labs that are certified
to industry standards (e.g., ISO 17025).

Consequences of Neglecting Calibration: 

• Increased Repair Failures: Inaccurate temperature or voltage can lead to damaged
components.

• Time and Material Waste: Repeating repairs due to misdiagnosis or improper
soldering.

• Customer Dissatisfaction: Devices returned with unresolved issues.
• Safety Hazards: Incorrect power supply output could damage the device or pose a

risk.

Regular and documented calibration is a critical practice that underpins the reliability and 
quality of all diagnostic and repair work. 

Handheld Devices (Mobile & Accessories) Technician
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As environmental concerns grow, repair centers are increasingly adopting sustainable 
practices. Here, we focus on ensuring your repair station is equipped and ready to perform 
repairs in an environmentally responsible manner, particularly concerning lead-free soldering 
and proper waste management. 

1. Environmentally Sustainable Repair Stations:
An environmentally sustainable repair station goes beyond just waste disposal; it
encompasses practices and tools that minimize environmental impact throughout the repair
process.

• Energy Efficiency:
o Utilize energy-efficient tools that have auto-sleep modes or consume less

power.
o Turn off lights and equipment when not in use.
o Optimize heating/cooling of the workspace.

• Waste Reduction:
o Prioritize repair over replacement to extend product lifespan.
o Minimize use of disposable materials where possible.
o Reuse components when safe and effective to do so.

• Hazardous Material Management:
o Properly handle and dispose of hazardous materials like old batteries,

mercury-containing LCD backlights (less common now with LED), and lead-
containing solder.

o Ensure proper ventilation when soldering or using chemicals.
• Resource Conservation:

o Efficient use of consumables (e.g., isopropyl alcohol, cleaning solutions).
o Recycle packaging materials from new parts.

2. Lead-Free Soldering Tools and Practices:
Traditional solder contains lead, which is a toxic heavy metal. Regulations like RoHS
(Restriction of Hazardous Substances) in many regions mandate the use of lead-free
components and soldering in new electronic devices. Consequently, repair technicians must
be proficient in lead-free soldering.

• Why Lead-Free?
o Environmental Protection: Reduces lead contamination in landfills and

during manufacturing/recycling.
o Health and Safety: Reduces exposure to lead for technicians.
o Compliance: Ensures repairs meet modern environmental and regulatory

standards, especially for devices designed for lead-free processes.
• Characteristics of Lead-Free Solder:

o Higher Melting Point: Lead-free solders (e.g., SAC alloys like
Sn96.5/Ag3.0/Cu0.5) have a higher melting point (typically 217-227°C)
compared to leaded solder (183°C).

o Wetting Properties: Can be less "wetting" (doesn't spread as easily) and
appear duller after cooling.

2.2.4 Environmentally Sustainable Repair Stations 
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o Stronger but Brittler Joints: Can be stronger mechanically but potentially
more brittle than leaded solder joints.

• Required Lead-Free Soldering Tools:
o Lead-Free Compatible Soldering Iron/Rework Station: Must be capable of

reaching and maintaining higher temperatures (e.g., 300-400°C) safely and
precisely.

o Lead-Free Solder Wire: Specifically labeled as lead-free (e.g.,
"Sn96.5/Ag3.0/Cu0.5").

o Lead-Free Flux: Using appropriate no-clean or water-soluble lead-free flux is
essential to ensure good wetting and reduce surface tension.

o Lead-Free Solder Wick/Desoldering Pump: For removing lead-free solder,
which requires higher heat.

o Fume Extractor: Essential for all soldering, but especially important for lead-
free soldering as some fluxes can produce more fumes, and the higher
temperatures can generate more particulate matter.

Readiness Verification: 
Before starting a repair, especially on modern devices, verify the following: 

• Lead-Free Tools Available: Confirm that your soldering station can reach the
necessary temperatures for lead-free solder and that you have lead-free solder wire
and flux.

• Waste Segregation: Ensure designated bins for different types of waste (e.g., e-waste,
hazardous materials like batteries, general waste, recyclable packaging).

• Ventilation: Check that your fume extractor or general workshop ventilation system
is functional and adequate.

• Battery Disposal: Know the protocol for safely handling and disposing of swollen,
punctured, or dead lithium-ion batteries, which are hazardous.

• Training: Ensure you (and your team) are trained in lead-free soldering techniques,
which can differ from leaded soldering.

By actively maintaining an environmentally sustainable repair station and adopting lead-free 
soldering practices, you contribute to a safer workplace and a healthier planet while meeting 
industry standards. 

As device technology advances, new form factors like foldable screens and modular designs 
introduce unique safety considerations during handling and repair. Technicians must be aware 
of and strictly adhere to specific protocols to prevent injury, device damage, and potential 
hazards. 

2.2.5 Safety Handling Protocols for Foldable Screens or 
Modular Designs 
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1. Safety Protocols for Devices with Foldable Screens:

Foldable screens are delicate and integrate complex hinge mechanisms and flexible display 
panels. 

• Fragility of the Screen:
o Risk: The flexible OLED panel, while durable in its intended use, is still highly

susceptible to damage from improper force, sharp objects, or uneven
pressure during disassembly or reassembly. Internal layers can easily be
creased, punctured, or delaminated.

o Protocol:
▪ Gentle Handling: Always handle the device and the disassembled

screen component with extreme care. Avoid applying direct pressure
to the flexible part of the screen.

▪ Proper Opening Tools: Use only soft plastic spudgers and specialized
opening tools to pry open the device, avoiding metal tools that can
scratch or puncture the delicate display layers.

▪ Clean Workspace: Ensure the work surface is absolutely clean and
free of any debris that could press against the flexible display during
repair.

▪ Controlled Folding/Unfolding: When testing or manipulating the
screen, operate the hinge smoothly and avoid sudden or excessive
force. Never force the hinge beyond its designed range of motion.

• Hinge Mechanism:
o Risk: The hinge often contains intricate mechanical parts, small cables, and

sometimes even sensors. Improper manipulation can damage the hinge,
internal flex cables, or even trap fingers.

o Protocol:
▪ Study Disassembly Guides: Prioritize reviewing manufacturer-

specific disassembly guides or reputable third-party repair manuals
for the exact model. Hinge disassembly can be highly complex and
varies greatly by model.

▪ Avoid Over-Flexing Cables: Pay close attention to flex cables that run
through the hinge. These are designed to flex but can be damaged if
twisted, pinched, or over-extended.

▪ Lubrication (if specified): Only apply lubricants to hinge mechanisms
if explicitly instructed by the manufacturer; otherwise, you risk
attracting dust or damaging internal components.

• Battery Placement:
o Risk: Foldable phones often have multiple smaller battery cells placed on

different sides of the hinge. Swollen batteries can put pressure on the flexible
display.

o Protocol:
▪ Careful Battery Removal: Use heat (if necessary and safe) and plastic

tools to remove batteries, avoiding punctures that can lead to
thermal runaway or fire.

Handheld Devices (Mobile & Accessories) Technician
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▪ Inspect for Swelling: Always visually inspect batteries for swelling
immediately upon opening the device. If swollen, handle with
extreme caution.

2. Safety Protocols for Devices with Modular Designs:
Modular designs allow components to be easily swapped, but they still have specific safety
considerations related to power, connections, and mechanical integrity.

• Power Management:
o Risk: Modular components often connect directly to power rails. Improper

insertion or removal of a powered module can cause short circuits, arcing, or
damage to the module or mainboard.

o Protocol:
▪ Always Disconnect Power: Before inserting or removing any modular

component, ensure the device is completely powered off and, ideally,
the main battery is disconnected.

▪ Check Connectors: Visually inspect module connectors for bent pins,
debris, or corrosion before mating them.

• Mechanical Integrity & Interlocks:
o Risk: Modular designs rely on precise alignment and secure locking

mechanisms. Forcing a module, or failing to properly secure it, can lead to
mechanical damage, unreliable connections, or even the module falling out
during use.

o Protocol:
▪ Gentle Insertion/Removal: Modules should fit easily. If resistance is

met, stop and re-check alignment. Never force a module into place.
▪ Secure Latches/Screws: Ensure all locking latches, clips, or screws for

modules are properly engaged and tightened as per the
manufacturer's specifications.

▪ Test after Assembly: After replacing a module, perform a functional
test to ensure it is properly recognized and working reliably.

• Component Specific Hazards:
o Some modules might contain their own small batteries (e.g., a speaker

module with an integrated battery). Treat these with the same caution as the
main device battery.

o Projector modules or camera modules might contain sensitive optics or lasers
(if applicable). Avoid looking directly into projected light sources.

Tablet-Specific Safety and Disassembly Precautions 
Tablets present unique risks: 

• Screen Breakage: Due to size, pressure must be evenly distributed. Never pry at
corners or unsupported midpoints.

• Battery Placement: iPads often have split battery designs with cells on both sides of
the frame—avoid puncturing when lifting the screen.

• Component Overlap: Components such as speakers, daughterboards, and antennas
may be secured beneath the battery or under large shielding plates.
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• Lack of Rear Access: Unlike phones, most tablets open from the front, so screen
removal is the only entry point, increasing risk of collateral damage.

General Safety Reminders for All Devices: 

• Battery Safety (Universal): Always prioritize battery safety. Disconnect power first.
Handle swollen batteries with extreme care, ventilate the area, and never puncture
them. Dispose of them according to hazardous waste protocols.

• Eye Protection: Wear safety glasses to protect against flying debris (e.g., shattered
glass, small springs).

• ESD Protection: Always follow ESD protocols to protect components.
• Proper Ventilation: Ensure adequate ventilation, especially when soldering or using

cleaning chemicals.
• Manufacturer Guidelines: Always refer to the device manufacturer's specific repair

guidelines, especially for newer or specialized designs.

By adhering to these stringent safety protocols, technicians can safely and effectively repair 
advanced handheld devices, protecting themselves, the customer's device, and the work 
environment. 
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User data is often the most valuable part of a handheld device. Securely backing up this data 
before any significant repair (especially those involving software resets or motherboard 
replacements) is paramount. It involves using authorized, privacy-compliant methods and 
ensuring data can be restored effectively, including via cloud platforms. 

Importance of Data Backup: 

• Customer Trust: Reassures customers their personal information is safe.

• Data Protection: Prevents irreversible data loss during repair.

• Legal Compliance: Adheres to data privacy regulations (e.g., GDPR, HIPAA).

• Operational Necessity: Allows for comprehensive diagnostics and repairs that might
require factory resets without fear of data loss.

Authorized Backup Methods: 
Always use methods approved by your repair center and the device manufacturer. 
Unauthorized methods can compromise security or invalidate warranties. 
1. Cloud Backup (Preferred & Often Automated):

• Android (Google Drive/Google Photos): Guide the customer to ensure their device is
connected to Wi-Fi and that Google Account backup is enabled for apps, call history,
contacts, device settings, and photos/videos. For photos/videos, ensure Google
Photos sync is active.

• iOS (iCloud): Guide the customer to ensure iCloud Backup is enabled via Wi-Fi.
Confirm what data is included (photos, messages, app data, etc.).

• Process:

• Verify Account: Ensure the customer remembers their cloud account credentials.

UNIT 2.3: Repair and Testing of Mobile Phones and Tablets 

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

1. Dismantle and reassemble handheld devices as per manufacturer guidelines.

2. Replace or repair faulty components and perform software flashing, updates, or

configuration using authorized tools.

3. Test repaired devices and RFFE modules to ensure performance and compliance with

quality standards.

4. Document repair details, including replaced components and diagnostic results.

2.3.1 Backing Up User Data 

Handheld Devices (Mobile & Accessories) Technician

Unit Objectives 



63

• Initiate/Verify Backup: Help them manually trigger a backup if one hasn't
occurred recently or verify the last successful backup.

• Connectivity: Ensure strong Wi-Fi connection for speedy and complete backup.

• Compatibility: Cloud backups are designed for seamless restoration onto the
same or a new device with the same OS, making them highly compatible.

2. PC-Based Backup Software:

• Android (e.g., Samsung Smart Switch, Google's Android Backup Service via PC,
third-party tools like Dr.Fone): These tools connect the device to a PC and allow
for local backup of specific data types (contacts, messages, photos, apps).

• iOS (iTunes/Finder): For iPhones, connect to a PC/Mac running iTunes (Windows)
or Finder (macOS). Create an encrypted local backup. This is often more
comprehensive than iCloud for certain data types and can be faster.

Process: 

• Install Software: Ensure the necessary backup software is installed on the repair
workstation.

• Connect Device: Use a reliable USB cable.

• Authorize Connection: Obtain customer's consent and unlock the device for PC
connection.

• Select Data: Choose what data to back up (e.g., full backup, or specific categories
like photos).

• Initiate Backup: Start the backup process and monitor its completion.

• Verify Backup Integrity: Confirm the backup file size and location.

3. Direct Transfer (for specific data types):

• SD Card Transfer: If the device has an SD card slot, important files (photos,
documents) can be moved to the SD card.

• USB On-The-Go (OTG) to USB Drive: For devices supporting OTG, data can be
copied directly to a USB flash drive.

 Security and Privacy Protocols: 

• Customer Consent: Always obtain explicit customer consent before accessing or
backing up their data.

• Privacy: Handle customer data with the utmost discretion. Never access personal
files unless specifically required and authorized for backup purposes.

• Encryption: Encourage and utilize encrypted backup methods (e.g., encrypted
iTunes backups).

• Data Minimization: Only back up what is necessary for the repair or what the
customer requests.

• Secure Storage: If local backups are made, store them on secure, encrypted
drives or network locations, and delete them securely after the repair is complete
and verified by the customer.
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• Access Control: Ensure only authorized personnel can access customer data.
• No Copying to Personal Devices: Never copy customer data to personal devices or

unsecured locations.

Procedure: 

• Inform Customer: Explain the need for backup and the process.

• Obtain Consent: Get formal consent.

• Assess Device Condition: If the device is unbootable, data recovery might not be
possible. Inform the customer immediately.

• Select Method: Choose the most appropriate backup method based on device
condition, data volume, and customer preference.

• Execute Backup: Perform the backup.

• Verify Backup: Confirm the integrity and completeness of the backup.

• Document Backup: Record that data was backed up, the method used, and any
limitations (e.g., "Partial backup due to damaged display").

• Communicate Status: Inform the customer that their data is backed up.

By meticulously following these steps, you ensure data security, maintain customer trust, and 
streamline the repair process. 

Dismantling a mobile device is a precise operation that requires patience, a systematic 
approach, and the right tools. Improper disassembly can lead to "collateral damage" – 
unintended damage to components not initially faulty, which increases repair costs, time, and 
reduces customer satisfaction. 

Principles of Systematic Dismantling: 

1. Preparation:

• Review Documentation: Before touching the device, consult the manufacturer's
service manual/ guides, or other reputable repair schematics for the specific model.
Understand the internal layout, screw types, adhesive locations, and flex cable
paths.

• Proper Tools: Gather all necessary tools (precision screwdrivers, spudgers, opening
picks, suction cup, heat gun/mat, tweezers) before starting.

• Clean and ESD-Safe Workspace: Ensure your bench is clean, dust-free, and adheres
to ESD protocols.

2.3.2 Dismantling the Mobile Device 
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2. Power Down & Disconnect Battery:

• Absolute First Step: Always power off the device completely.

• Disconnect Battery: As soon as possible after opening the device, locate the battery
connector and carefully disconnect it. This prevents accidental short circuits or
power surges that could damage the motherboard or other components during
disassembly.

3. Heat Application (When Necessary):

• Purpose: Many modern phones use strong adhesives for back covers, displays, and
batteries. Gentle, controlled heat (using a heat gun or heating mat) softens these
adhesives, making separation easier and reducing the risk of bending or cracking
components.

• Caution: Apply heat evenly and avoid excessive temperatures, which can damage
internal components, melt plastic frames, or cause battery swelling. Refer to guides
for recommended temperatures.

4. Sequential Screw Removal & Organization:

• Screw Mapping: Mobile phones use various sizes and types of screws (Phillips,
Pentalobe, Tri-wing, Torx). Keep track of which screw came from where. Use a
magnetic mat or compartmentalized tray to organize screws by location. Mixing
them up can lead to using a screw that's too long for a specific hole, causing "long
screw damage" to underlying components (e.g., puncturing a flex cable or PCB
trace).

• Gentle Turning: Apply firm, but not excessive, pressure to screwdrivers to avoid
stripping screw heads.

5. Careful Separation of Components:

• Flex Cables: These are the most common victims of collateral damage.
o Locate & Disconnect: Identify all flex cables (for display, touch, camera,

charging port, buttons, etc.) before prying.
o Use Proper Tools: Use a plastic spudger to gently pry up connectors. Never pull

on the cable itself.
o Note Latching Mechanisms: Some connectors have small latches that need to

be flipped up before the cable can be removed.

• Adhesive Sections: After heating, use thin opening picks or playing cards to slowly
slice through adhesives. Work slowly, applying consistent pressure.

• Plastic Clips/Latching Mechanisms: Many internal frames or component covers use
small plastic clips. Understand how they engage and disengage to avoid breaking
them.

6. Component Removal Order:

• Generally, start with external covers, then battery, then peripheral components
(cameras, speakers, vibrator motor), then motherboard. However, the exact order
varies by model. Always follow the specific repair guide.

• Logic: Remove components that obstruct access to the part you need to
replace/repair, or that are particularly fragile and could be damaged if left in place.

7. Handle Components with Care:

• Screens: Extremely fragile. Place them face down on a soft, clean surface. Avoid
touching the display's active area.
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• Motherboards: Handle only by the edges. Avoid touching ICs or components with
bare hands, as oils and static can cause damage.

• Batteries: If swollen, handle with extreme caution. Do not bend, puncture, or apply
excessive force.

Common Mistakes to Avoid: 
• Rushing: Hurrying leads to mistakes. Take your time.
• Forcing: If something doesn't come apart easily, stop and re-evaluate. There's likely a

hidden screw, clip, or undissipated adhesive.
• Using Metal Tools Carelessly: Metal tools can scratch, short, or break delicate

components and flex cables. Use plastic whenever possible.
• Ignoring Screws: Missing a screw before prying can cause plastic to crack or flex cables

to tear.
By following a systematic approach and exercising caution, you minimize the risk of collateral 
damage, ensuring a successful and efficient repair. 

Tablet Dismantling Best Practices: 
Specific points to note while dismantling tablets: 
• Adhesive Mapping: Identify glue points using teardown guides. Heating should be

applied evenly using large mats or heat guns with diffuser nozzles.
• Flex Cable Routes: Tablets often have long flex cables running under the screen—

detachment must follow correct order to avoid tearing.
• Unibody Frame Caution: Many tablets lack modular frames. Excess pressure during

disassembly can cause bending or cracking of the housing.
• Testing Before Full Reassembly: Always test digitizer, display, and buttons after part

connection but before closing the device completely.

 

Replacing or repairing components is the core of device restoration. This process demands 
adherence to precise manufacturer specifications to ensure functionality, longevity, and 
optimal performance, especially when dealing with advanced technologies like 5G and IoT 
(Internet of Things) modules. 
1. Component Replacement:
• Source Quality Parts:

o Manufacturer Original (OEM): Always the preferred choice for best compatibility
and quality.

o OEM Equivalent/High-Quality Aftermarket: If OEM parts are unavailable, source
from reputable suppliers known for high-quality, tested aftermarket parts. Inferior
parts can lead to performance issues, reduced lifespan, or compatibility problems.

• Follow Manufacturer Specifications:
o Part Numbers: Match the exact part number (e.g., "A1234 LCD Assembly" or "U5001

PMIC").

2.3.3 Replacing or Repairing Components 

Handheld Devices (Mobile & Accessories) Technician



67

o Torque Settings: For screws, use a torque screwdriver to tighten to the
manufacturer's specified torque, preventing over-tightening (which can damage
threads or components) or under-tightening (which can lead to loose connections).

o Adhesive Application: Use the correct type and amount of adhesive (e.g.,
waterproof seals for water-resistant devices). Ensure surfaces are clean before
applying new adhesive.

o Connector Seating: Ensure all flex cables and connectors are fully seated and latched
(if applicable). A partially seated connector is a common cause of post-repair issues.

o Thermal Management: If a component requires thermal paste or thermal pads (e.g.,
on processors or specific ICs), apply them correctly to ensure proper heat
dissipation.

• Reassembly Process:
o Follow the reverse order of disassembly, being mindful of flex cable routing and

component alignment.
o Double-check all connections before closing the device.
o Ensure no tools or debris are left inside.

2. Component Repair (Component-Level Repair - Advanced):
• Feasibility Assessment: Not all components are economically or technically

repairable. This typically applies to individual chips (ICs), connectors, or specific traces
on the motherboard.

• Specialized Techniques:
o Soldering/Desoldering: Use SMT rework stations (hot air gun, soldering iron) for

precise removal and installation of tiny components. Requires steady hands, a
microscope, and proper temperature control.

o Micro-Soldering: For repairing broken traces, replacing tiny passive components
(resistors, capacitors), or re-balling BGA chips.

o Circuit Tracing & Jumpering: Identifying broken traces on the PCB using
schematics and then creating new electrical connections with fine gauge wire
(jumpers).

o Verification: After a component-level repair, thorough testing (electrical
continuity, voltage checks, functional tests) is crucial to confirm the repair's
success.

3. 5G/IoT Compatibility Standards:
Modern devices heavily rely on sophisticated radio frequency (RF) components for 5G, Wi-Fi
6/6E, Bluetooth 5.x, NFC, and various IoT functionalities. Repairs involving these modules
demand extra care to maintain signal integrity and compatibility.
• RF Front-End (RFFE) Modules:

o Signal Integrity: The layout, routing, and shielding of RF components are highly
sensitive. Any damage to antenna cables, connectors, or improper reassembly of RF
shields can degrade signal strength and quality.

o Antenna Connections: Ensure antenna cables are correctly reconnected and not
pinched or bent. Use specific torque settings for antenna screws if specified.

o Shielding: Replace all RF shields properly. These are crucial for preventing
electromagnetic interference (EMI) that can disrupt wireless communication.
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o Part Matching: For 5G devices, ensure replacement RF modules (if applicable) are
precisely matched to the regional bands supported by the original device.

• Modem/Baseband ICs: These complex chips handle the core cellular communication.
Repairing them typically involves specialized BGA rework and is highly advanced.

• Wi-Fi/Bluetooth Modules: Ensure these are correctly installed and connected. Test all
wireless functionalities after repair.

• IoT Compatibility: Devices often communicate with other IoT devices. A successful repair
must ensure all wireless protocols (e.g., Thread, Zigbee, Matter) function correctly. This
is usually covered by ensuring core Wi-Fi/Bluetooth functionality.

Best Practices for Ensuring Compatibility: 
• Use OEM Parts: This is the safest way to ensure compatibility.
• Follow Service Manuals: Manufacturer service manuals provide specific instructions for

handling RF components and often have guidelines for testing signal integrity.
• Cleanliness: Ensure no debris or foreign material contaminates RF connectors or antenna

contact points.
• Avoid Physical Stress: Do not bend or crimp delicate RF cables or connections.

By adhering to these rigorous standards for component replacement and repair, especially for 
the sensitive 5G and IoT modules, you ensure the device performs optimally and meets the 
high expectations of modern technology. 

Component Testing and Accessory Functionality in Tablets 
Additional checks for tablets: 

▪ Pen/Stylus Functionality: Test writing, tilt detection, pressure levels, and latency.
▪ Keyboard/Dock Accessories: Connect via pogo pins or magnetic ports and test

typing, charging pass-through, and recognition.
▪ Split-Screen/Multi-Window UI: Test UI scaling and touch responsiveness during

multitasking.
▪ Auto-Rotation and Magnet Sensors: Check screen orientation and magnetic case

detection sensors.

 

Software issues are as common as hardware faults in handheld devices. Here, we focus on 
performing advanced software rectifications, including firmware flashing, operating system 
updates, and specialized repairs like IMEI restoration, utilizing powerful diagnostic and 
flashing tools. 
1. Software Updates and Rectifications:

• Purpose: To resolve software glitches, performance issues, security vulnerabilities, and
to upgrade the device to the latest stable operating system version.

• Types of Rectifications:
o Factory Reset: Wipes all user data and returns the device to its original software

state. Requires prior data backup.

2.3.4 Software Updates or Rectifications 
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o Operating System (OS) Update: Installs the latest official OS version available for the
device. Can be done Over-The-Air (OTA) or via a computer.

o Firmware Flashing (Re-installation): Reinstalls the entire operating system and
sometimes the underlying firmware (e.g., modem firmware, bootloader). This is a
deeper rectification than a simple update and is used for:
✓ Unbricking devices (soft brick).
✓ Resolving persistent software bugs.
✓ Downgrading (if supported and necessary).
✓ Removing malware or deeply embedded software issues.

• Process:
o Obtain Correct Firmware: Download the exact firmware version for the device's

model and regional variant from a trusted, official source. Using the wrong firmware
can hard-brick a device.

o Enter Download/Recovery Mode: Each device manufacturer has a specific key
combination or method to enter a special mode for flashing (e.g., Download Mode
for Samsung, Fastboot for Android, DFU Mode for iOS).

o Use Flashing Software: Use the appropriate flashing tool (e.g., Odin for Samsung, SP
Flash Tool for MediaTek, Fastboot commands for generic Android, iTunes/3uTools
for iOS).

o Monitor Process: Carefully monitor the flashing process for errors. Do not
disconnect the device until flashing is 100% complete and verified.

2. IMEI Repairs (International Mobile Equipment Identity):
• What is IMEI? A unique 15-digit serial number that identifies a mobile device on a cellular

network. It's crucial for network registration and tracking.
• When is IMEI Repair Needed?

• Corrupted/Null IMEI: After a severe software flash, motherboard replacement, or
certain types of damage, the IMEI can become corrupted or show as "null" or
"0000..." This prevents the device from connecting to a cellular network.

• Legal & Ethical Considerations: IMEI repair should ONLY be performed for
legitimate reasons (e.g., restoring the original, uncorrupted IMEI after a repair) and
in strict compliance with local laws and company policies. Altering an IMEI to
impersonate another device or for fraudulent purposes is illegal.

• Tools:

• UMT (Ultimate Multi Tool) Dongle / Miracle Box: These are highly specialized
hardware dongles paired with software that provide advanced functionalities for a
wide range of chipsets (Qualcomm, MediaTek, Exynos) found in Android devices.
They allow technicians to:
▪ Read/Write QCN (Qualcomm Calibration Network) Files: These files contain

network-specific settings and the IMEI.
▪ Backup/Restore EFS (Encrypted File System) Partition: The EFS partition stores

critical device information including IMEI, Wi-Fi/Bluetooth MAC addresses.
▪ Direct IMEI Write: For some models, directly write the original IMEI back to the

device.
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• Other Proprietary Tools: Some manufacturers have their own service tools for IMEI-
related repairs.

• Process:
o Backup EFS: Always back up the existing EFS partition before attempting

any IMEI repair.
o Obtain Original IMEI: Verify the original IMEI from the device's sticker,

box, or system information (if accessible).
o Use Tool Interface: Follow the specific steps within the UMT/Miracle Box

software to connect the device (often requiring specific drivers or
Diagnostic (Diag) mode activation).

o Execute Repair: Carefully execute the IMEI repair function.
o Verify: After the repair, check the IMEI in the device's settings (*#06# on

the dialer) to ensure it matches the original. Test cellular connectivity.

Safety Precautions and Best Practices: 
• Updated Tools & Drivers: Always use the latest versions of diagnostic software and

drivers to ensure compatibility and prevent issues.
• Stable Power Supply: Ensure the device and PC have a stable power supply during

flashing or IMEI repair. A power cut during these operations can hard-brick a device.
• Correct Device Mode: Ensure the device is in the correct mode (e.g., Download Mode,

EDL Mode, Diag Mode) as required by the tool.
• Internet Connection: Some tools require an active internet connection for license

verification or database access.
• Documentation: Record the IMEI repair details, including the original and repaired IMEI,

and the tools used.
Mastering these advanced software rectification techniques is crucial for resolving complex 
device issues and restoring full functionality. 

After completing any repair, comprehensive testing is non-negotiable. This step verifies that 
the original fault has been resolved, no new issues have been introduced (collateral damage), 
and the device functions according to quality standards. Skipping or rushing this step can lead 
to costly re-repairs and customer dissatisfaction. 
1. Importance of Post-Repair Testing:

• Verify Repair Success: Confirms the original reported issue is truly fixed.
• Identify Collateral Damage: Catches any new problems caused during disassembly or

reassembly.
• Ensure Full Functionality: Verifies that all device features work as intended, even those

not directly related to the repair.
• Quality Assurance: Upholds the repair center's quality standards.
• Customer Satisfaction: Returns a fully functional device, building trust.

2.3.5 Testing the Repaired Device 

Handheld Devices (Mobile & Accessories) Technician



71

2. Standard Testing Protocol (Comprehensive Checklist):
Develop and follow a standardized testing checklist for every device. This ensures consistency
and prevents overlooking crucial functions.
• Basic Power & Boot-up:

o Device powers on/off normally.
o Boots into OS without errors or boot loops.
o Screen displays correctly (no dead pixels, flickering, and discoloration).

• Display & Touch Functionality:
o Touchscreen responsiveness across the entire screen (test by dragging an icon).
o Multi-touch gestures work (pinch-to-zoom).
o Brightness adjustment and auto-brightness.
o Dead pixel check.
o For foldable screens, check screen integrity when folded/unfolded, and hinge

movement.
• Battery & Charging:

o Device charges (verify with USB ammeter if possible, check charging speed).
o Battery charges to 100% and discharges normally (monitor for rapid drain).
o Charging port is secure.

• Audio Functionality:
o Loudspeaker (play music/video).
o Earpiece speaker (make a test call).
o Microphones (record a voice memo, test during call).
o Headphone jack/Bluetooth audio.

• Camera Functionality:
o Front and rear cameras (take photos and videos).
o Flash (if applicable).
o Autofocus.
o All camera modes (e.g., portrait, wide-angle).

• Connectivity (RFFE Modules):
o Wi-Fi: Connect to a Wi-Fi network, browse the internet, check signal strength.
o Bluetooth: Pair with a Bluetooth device (e.g., headphones), transfer a file.
o Cellular: Insert a test SIM card. Check signal strength, make/receive calls,

send/receive SMS, test mobile data (4G/5G).
o GPS: Test location accuracy using a maps app.
o NFC: Test with an NFC tag or payment terminal (if available).

• Sensors:
o Proximity Sensor: Test during a call (screen should turn off when phone is against

ear).
o Accelerometer/Gyroscope: Test by rotating the device (auto-rotation, games).
o Ambient Light Sensor: Test auto-brightness.
o Fingerprint Reader/Face ID: Test biometric authentication.

• Physical Buttons:
o Power button, volume buttons, mute switch, home button (if applicable) – verify

tactile feedback and function.
• Vibration Motor: Test vibration alerts.
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• Storage:
o Check available storage.
o Perform a quick read/write test (e.g., copying a file).

3. Diagnostic Tools for Testing:
• Built-in Device Diagnostics: Many manufacturers include hidden diagnostic menus

(e.g., dialer codes like *#0*# for Samsung, *#808# for OnePlus) that allow quick testing
of various hardware components.

• AI-Enabled Diagnostic Tools): Run a post-repair diagnostic scan to generate a health
report, identifying any latent issues.

• Real-time Monitoring Tools: Monitor CPU usage, battery drain, and network activity to
ensure stable performance after repair.

• Software-Specific Test Apps: Apps for testing specific components like touchscreens,
sensors, or network connectivity.

4. Quality Standards:
• Visual Inspection: Ensure the device is clean, reassembled correctly, no gaps in the

housing, and no visible damage from the repair.
• Functional Test: All features work as per the checklist.
• Performance: The device operates smoothly, without excessive lag or overheating.
• Adherence to IP Ratings: If the device was water-resistant, ensure new seals are

properly installed (though re-establishing original IP ratings can be challenging in
third-party repair).

Procedure: 
• Perform Initial Test: After reassembly, do a quick power-on test.
• Conduct Full Diagnostic Scan: Run AI-enabled tools for a comprehensive

hardware/software check.
• Execute Manual Checklist: Systematically go through your internal testing checklist,

verifying each function.
• Simulate Real-World Use: Make a test call, connect to Wi-Fi, take a photo.
• Record Results: Document all test results, especially any failures or observations.
• Supervisor Review: For complex repairs or if issues persist, escalate to a supervisor for

review and re-testing.
Thorough post-repair testing is the final quality gate that ensures customer satisfaction and 
minimizes costly comebacks. 
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The Radio Frequency Front-End (RFFE) modules are critical for a device's wireless 
communication (cellular, Wi-Fi, Bluetooth, GPS, NFC). After a repair, especially one involving 
the motherboard, antennas, or charging port, it's paramount to specifically test these modules 
for signal integrity and troubleshoot any connectivity issues to ensure the device has full 
network functionality. 
1. Understanding Signal Integrity in RFFE:
Signal integrity refers to the quality of an electrical signal as it travels from its source to its
destination. For RFFE modules, this means:

• Clean Signal: No distortion, noise, or interference.
• Adequate Strength: The signal is strong enough to be detected and processed.
• Correct Frequency: Operating within the specified frequency bands (e.g., 5G, Wi-Fi

2.4/5GHz).
Even minor issues like a pinched antenna cable, a poorly seated connector, or an improperly 
replaced RF shield can severely degrade signal integrity. 

2. Testing RFFE Modules and Connectivity:
• Visual Inspection:

o Antenna Cables: Ensure all antenna flex cables are properly connected, not
pinched, torn, or damaged.

o Antenna Contacts: Verify that the small gold contact points or spring contacts for
board-to-frame antennas are clean and making good contact.

o RF Shields: Confirm that any removed RF shields have been properly reinstalled.
These are crucial for preventing electromagnetic interference (EMI).

o Connector Integrity: Inspect Wi-Fi/Bluetooth/Cellular module connectors on the
motherboard for bent pins or debris.

• Software-Based Checks:
o Wi-Fi Connectivity:

▪ Connect to a known good Wi-Fi network.
▪ Check signal strength indicators (bars, dBm readings if available in

diagnostics).
▪ Try Browse and streaming to test data transfer.
▪ Toggle Wi-Fi on/off multiple times.

o Bluetooth Connectivity:
▪ Enable Bluetooth.
▪ Scan for and pair with a known good Bluetooth device (e.g., headphones,

another phone).
▪ Test audio playback or file transfer.
▪ Toggle Bluetooth on/off.

o Cellular Connectivity:
▪ Insert a live, active SIM card.
▪ Check for network registration (carrier name appears).
▪ Verify signal bars.
▪ Make and receive a test call.
▪ Send and receive a test SMS.
▪ Test mobile data (browse internet, speed test app).
▪ Verify IMEI (dial *#06#) and ensure it's not null or corrupted.

2.3.6 Testing RFFE Modules 
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o GPS Functionality:
▪ Open a maps application (e.g., Google Maps, Apple Maps).
▪ Enable location services.
▪ Check if the device quickly acquires a GPS lock and accurately determines location.

o NFC Functionality (if applicable):
o Test with an NFC tag or a compatible payment terminal.

• Using Diagnostic Modes/Apps:
o Many Android devices have hidden diagnostic menus (e.g., dialer codes like *#0*#,

*#*#4636#*#* for phone info/testing) that offer specific tests for Wi-Fi, Bluetooth,
and cellular signal strength (RSSI, RSRP values).

o Use these to get quantitative data on signal strength.

3. Troubleshooting Connectivity Issues:
If issues are found during testing:

• Software First:
o Restart Device: A simple reboot can often resolve temporary glitches.
o Network Settings Reset: Reset all network settings (Wi-Fi, Bluetooth, cellular

data) in the device's settings.
o OS Update/Re-flash: If software corruption is suspected, a full OS re-flash might

be necessary.
• Hardware Inspection (Re-check):

o Re-open Device: Carefully re-open the device.
o Re-seat Connectors: Disconnect and carefully re-seat all relevant antenna and

RFFE module connectors. Ensure they are fully clicked into place.
o Check for Pinches/Tears: Look closely for any pinched, crimped, or torn antenna

cables. Even a tiny tear can cause significant signal loss.
o Verify Shielding: Ensure all RF shields are correctly positioned and secured.
o Clean Contacts: Use isopropyl alcohol and a soft brush to clean any dirty or

corroded antenna contact points.
• Component Substitution (if suspected faulty):

o If a specific RFFE module (e.g., Wi-Fi/Bluetooth module) is suspected to be faulty
after inspection, and it's a separate component, try replacing it with a known
good one.

o Replace the antenna if visual inspection shows damage or if re-seating doesn't
resolve the issue.

• Advanced Diagnostics (if highly persistent):
o Schematic Analysis: If the issue is deep-seated, refer to schematics to trace

power lines and data lines to the RFFE ICs. Use a multimeter to check for correct
voltages.

o Thermal Inspection: Use a thermal camera to identify if an RFFE chip is
overheating, indicating a fault.

Reporting: Document all RFFE testing results, including signal strength values, 
successful/failed connections, and any troubleshooting steps taken. This ensures complete  
transparency and a record of functionality. 
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Thorough and accurate documentation of every repair detail is the final, crucial step in the 
repair process. It provides a complete history of the device, supports warranty claims, aids in 
future diagnostics, and ensures accountability and transparency for both the repair center and 
the customer. 
What to Document (Comprehensive Details): 
1. Device Identification:

• Service/Repair ID: The unique tracking number assigned to the repair.

• Device Make, Model, SN/IMEI: Full details of the device repaired.

• Customer Name & Contact: For record-keeping and communication.
2. Initial Reported Issue & Diagnosis:

• Briefly summarize the problem the customer reported.

• State the confirmed diagnosis (e.g., "Faulty charging port, confirmed by multimeter
continuity test").

3. Components Replaced/Repaired:

• Specific Part Name: "LCD Display Assembly," "USB-C Charging Port PCB," "Battery
(Model No. AXXXX)," "PMIC (UXXXX)."

• Part Number (if applicable): Record the exact part number of the replacement
component.

• Source of Part: (e.g., "OEM," "Aftermarket Supplier A").

• Serial Number (if part has one): For high-value parts like motherboards or screens,
record the serial number of the new component.

4. Repair Actions Performed:

• Detailed Steps: Briefly describe the key repair steps (e.g., "Disassembled device,
removed faulty charging port, desoldered old port, soldered new port,
reassembled").

• Software Actions: "Performed factory reset," "Flashed official firmware (version
X.X.X)," "IMEI restored from backup."

• Specific Tools Used: Note any specialized tools like SMT rework station, UMT dongle,
or microscope.

5. Quality Checks Performed (Post-Repair Testing):

• Checklist Adherence: Confirm that the standardized post-repair testing checklist
was followed.

• Test Results:
✓ Functionality: List specific components/functions tested and their outcome

(e.g., "Touchscreen - PASS," "Wi-Fi Connectivity - PASS (strong signal)," "Rear
Camera - PASS," "Charging - PASS").

✓ Any Issues Noted: If any minor, non-critical issues persist (and were
communicated to the customer), note them here.

✓ Signal Integrity (for RFFE): Note specific readings if available (e.g., "Cellular
signal - -90 dBm, stable").

• Visual Inspection: "Device reassembled cleanly, no gaps, no new cosmetic damage."
6. Repair Outcome & Status:

• Successful: "Repair completed successfully, device fully functional."

2.3.7 Documenting Repair and Replacement 
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• Unsuccessful: "Repair unsuccessful, device still exhibits [specific issue]." (Requires
further action/escalation).

• Beyond Economic Repair (BER): "Customer declined repair due to BER status."

• Data Backup Status: "User data backed up successfully via iCloud."
7. Technician Information:

• Technician Name/ID: The person who performed the repair.

• Date and Time: Date of repair completion.
8. Supervisor Review/Approval (if applicable):

• If a supervisor's guidance was required, record their approval.

Documentation Tools & Best Practices: 
• Repair Management System (RMS): The primary tool for digital record-keeping. Ensure

all relevant fields are populated accurately.
• Clarity and Conciseness: Use clear, professional language. Avoid ambiguity.
• Accuracy: Ensure all facts, figures, and part numbers are correct.
• Timeliness: Document details immediately after the repair is completed.
• Photos/Attachments: Attach photos of initial damage, replacement parts, or specific

repair steps if necessary for complex cases.
• Standardization: Use consistent terminology and follow pre-defined templates within

the RMS.

Benefits of Detailed Documentation: 
• Accountability: Clear record of who did what, when.
• Troubleshooting: Essential for diagnosing recurring issues or for future repairs on the

same device.
• Warranty Support: Provides evidence for warranty claims (for parts or labor) or

justification for denying claims.
• Customer Service: Enables customer service representatives to provide accurate updates

and answer customer queries.
• Quality Control: Allows for analysis of repair success rates, common failures, and

technician performance.
• Inventory Management: Provides data on parts usage for reordering.

Detailed documentation is not just an administrative task; it's a fundamental part of providing 
high-quality, transparent, and professional repair services. 
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Basic chip-level repair begins with meticulous and informed disassembly. Unlike simple 
component swaps, chip-level work demands an even higher degree of precision during 
disassembly to prevent any collateral damage that could complicate or invalidate the delicate 
repair process. Manufacturer-approved tools and detailed schematic diagrams are your 
indispensable guides. 
1. Importance of Manufacturer-Approved Tools:

• Precision and Fit: Manufacturer-approved tools (or high-quality equivalents) are
designed to fit specific screw heads, connectors, and adhesive points without stripping,
marring, or damaging the device. Using generic or ill-fitting tools is a primary cause of
collateral damage.

• Material Safety: Tools are chosen for their material properties – e.g., non-marring
plastics for prying, ESD-safe materials for handling electronics.

• Efficiency: Correct tools make the disassembly process smoother and faster.

Types of Tools to Utilize: 

• Precision Screwdriver Sets: Including Pentalobe, Tri-wing, Phillips, and Torx drivers
specific to mobile devices.

• Plastic Spudgers & Opening Picks: For safely prying open cases, disconnecting flex
cables, and separating adhesive without scratching or shorting components.

• Suction Cups: For lifting screen assemblies.

• Fine-tipped Tweezers: For handling tiny screws, connectors, and delicate components.

• Heat Gun/Heating Mat: For softening adhesives on back covers, screens, and batteries.

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

1. Identify and repair chip-level faults using SMT-compatible techniques and precision tools.

2. Use preheating and rework tools to replace or reflow components like ICs, processors, and

coils.

3. Perform screen repairs using OCA laminators and test repaired components for

functionality.

4. Maintain PCB integrity through proper soldering, cleaning, and adherence to safety and

environmental norms.

2.4.1 Disassembling the Device 
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2. Utilizing Schematic Diagrams for Disassembly Guidance:
Schematic diagrams (and often board views) are the "X-ray vision" into the device's internal
layout. They are critical for chip-level repair because they:
• Identify Component Locations: Pinpoint the exact location of specific chips (processors,

ICs), connectors, test points, and power lines on the PCB, which might not be immediately
obvious.

• Show Screw Placement & Types: While not always detailed for every screw, they can
help identify key mounting points, especially for the motherboard.

• Reveal Flex Cable Routing: Crucial for understanding how flex cables are routed and
where they connect, preventing accidental tears during component removal.

• Indicate Hidden Components: Highlight components or test points that might be hidden
under shields or other components.

• Aid in Decision Making: Help you decide the optimal order of removal, especially if you
need to access a specific area for chip-level work.

Systematic Disassembly Procedure (Enhanced for Chip-Level Prep): 
1. Preparation:

• Study the Schematics: Before touching the device, spend time reviewing the
relevant sections of the schematic diagram. Identify the target chip/area for repair
and understand its surrounding components and connections.

• Set Up ESD-Safe Workspace: Crucial for protecting sensitive chips.

• Organize Tools: Have all necessary manufacturer-approved tools ready and
organized.

• Screw Management: Prepare a magnetic screw mat or labeled trays to meticulously
organize every screw as it's removed, noting its exact origin.

2. Initial Disassembly (External Shell):

• Power Off: Always ensure the device is completely powered down.

• SIM Tray Removal: Remove the SIM card tray.

• Back Cover/Screen Separation: Carefully separate the back cover or screen
assembly using appropriate heat (if needed) and plastic opening tools. Follow
specific manufacturer guidelines for the device's opening procedure.

3. Battery Disconnection:

• Immediate Priority: As soon as access is gained, locate and disconnect the battery
flex cable. This de-energizes the entire board, preventing shorts during subsequent
steps.

4. Peripheral Component Removal (Strategic):

• Identify Obstructions: Based on the schematic, identify any components (cameras,
speakers, charging port assembly) that are directly over or adjacent to the chip you
need to repair.

• Careful Flex Cable Disconnection: For each component, carefully disconnect its flex
cable using a plastic spudger. Note any latches or specific removal techniques.

• Organize Components: Place removed components in an organized manner,
perhaps labeled or in a specific order, to aid reassembly.
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5. Motherboard Removal:

• All Connectors Disconnected: Ensure ALL flex cables, antenna cables, and
connectors attached to the motherboard are disconnected before attempting to lift
it. This is where schematics are invaluable for identifying hidden connections.

• All Screws Removed: Double-check that every screw securing the motherboard has
been removed and placed in its designated spot.

• Gentle Lift: Carefully lift the motherboard from the chassis, avoiding bending or
flexing the board.

6. Shield Removal (if applicable):

• Many critical chips are covered by metal EMI shields. These might be soldered on
(requiring hot air) or clipped/adhered. Exercise extreme caution as components can
be very close to the shield.

Key Cautions: 
• Patience: Chip-level work is not a race. Each step requires patience and precision.
• Never Force Anything: If a component doesn't come out easily, stop and re-evaluate.

You've likely missed a screw, a clip, or residual adhesive.
• Documentation: Mentally (or physically) map the location of every component and

screw.
By following these guidelines and leveraging the power of schematic diagrams, you lay the 
groundwork for a successful and damage-free chip-level repair. 

 
 
 

Precise heat management is paramount in chip-level repair, especially when working with 
Surface Mount Technology (SMT) components and Ball Grid Array (BGA) chips. Using a hot air 
gun, infrared (IR) preheater, or an integrated SMT rework station correctly minimizes thermal 
stress, prevents board warping, and ensures reliable solder joints. 

1. Understanding the Tools:
Hot Air Gun (Part of SMT Rework Station):

• Function: Delivers a focused stream of hot air at a controlled temperature and airflow.

• Primary Use: Desoldering and soldering individual SMD components (resistors,
capacitors, small ICs), connectors, and removing larger chips like eMMC/UFS. It's used
for localized heating.

• Key Controls: Temperature setting (usually 250-450°C for soldering), airflow
adjustment, and various nozzle sizes to direct heat precisely.

Infrared (IR) Preheater: 

• Function: Heats the entire Printed Circuit Board (PCB) from the underside using
infrared radiation.

• Primary Use: Crucial for preheating the PCB before using a hot air gun on the top
side. This brings the entire board (and especially the area around the target chip) to

2.4.2 Use of Hot Air Gun and Infrared Preheater or SMT 
Rework Station 

Handheld Devices (Mobile & Accessories) Technician
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a lower, uniform temperature (e.g., 100-180°C), reducing the thermal shock when 
localized hot air is applied. 

• Benefits: Prevents PCB warping, reduces thermal stress on adjacent components,
and helps achieve a better solder reflow for BGA chips.

SMT Rework Station: 

• Integrated Solution: Often combines a high-precision soldering iron, a hot air gun,
and sometimes even vacuum pick-up tools in one unit. Some advanced stations
include integrated preheaters or integrate with external preheating plates.

• Benefits: Centralized control, often better temperature stability and calibration than
separate units.

2. Principles of Preheating PCBs (with IR Preheater):
• Even Heat Distribution: The primary goal of preheating is to uniformly raise the

temperature of the entire PCB, especially directly beneath the component you intend
to work on.

• Reduce Thermal Shock: Applying high localized heat (from a hot air gun) to a cold PCB
can cause immediate thermal shock, leading to board warping, delamination of PCB
layers, or damage to delicate solder joints on neighboring components. Preheating
minimizes this stress.

• Lower Top-Side Temperature: By preheating, the top-side hot air temperature can be
slightly reduced, further protecting components directly exposed to the hot air.

• Improved Solder Reflow: Bringing the board to a preheat temperature helps the
solder on BGA chips reach its melting point more uniformly and quickly when the top-
side heat is applied, leading to stronger, more reliable joints.

3. Component Placement Techniques:
Preparation:

• Clean Pads: Ensure the solder pads on the PCB are perfectly clean and free of old
solder residue or flux. Use solder wick and fresh flux if necessary.

• Apply Solder Paste (for BGA/SMD): For new components (especially BGA ICs), apply
a thin, even layer of lead-free solder paste to the pads on the PCB or re-ball the new
chip if it's a BGA.

• Flux Application: Apply a small amount of no-clean flux to the PCB pads or the
component's pins. Flux aids solder flow and prevents oxidation.

Placement: 

• Precision Alignment: Using a microscope and fine-tipped tweezers, carefully align
the component (chip, connector) onto its respective pads on the PCB. Ensure correct
orientation (check pin 1 indicators or notch).

• Use Vacuum Pick-up (Optional): Many SMT rework stations have a vacuum pick-up
tool that helps precisely place small chips without touching the component with
fingers or tweezers, reducing the risk of misalignment or damage.
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Reflow (Soldering):

• Preheat: Place the PCB on the IR preheater and allow it to reach the specified preheat
temperature (e.g., 150-180°C). Monitor with a thermal camera or thermocouple.

• Top-Side Heat (Hot Air Gun): Once preheated, apply hot air from the top side using the
hot air gun, focusing evenly on the component. Use appropriate nozzle size.

• Temperature Profile: Follow a recommended temperature profile (time-at-temperature)
to ensure proper reflow without overheating. Watch for the solder to "wet" and flow,
indicating a good connection.

• Component Settling: For BGA chips, a slight "jiggle" or settling movement often indicates
the solder has fully reflowed.

• Cool Down: Allow the board to cool naturally on the preheater or a designated cooling
stand. Do not move or touch the component until it is fully cooled to prevent cold solder
joints.

Safety Precautions: 

• Ventilation: Use a fume extractor to remove harmful solder fumes.

• Eye Protection: Wear safety glasses.

• Temperature Control: Always use precise temperature settings based on the solder type
(leaded vs. lead-free) and component sensitivity.

• ESD Protection: Maintain ESD-safe practices throughout.
Mastering the use of preheaters and hot air guns is fundamental for successful and reliable 
chip-level repairs, ensuring the longevity and functionality of the device. 

SMT-compatible repair techniques refer to a set of specialized methods used to diagnose and 
work with Surface Mount Technology (SMT) components, which are directly soldered onto 
the surface of the PCB. These techniques are crucial for chip-level repairs, requiring precision 
and minimal heat damage to preserve device integrity. 

1. SMT-Compatible Diagnostic Techniques:
Before repositioning or replacing a chip, precise diagnosis is key to confirm the fault and avoid
unnecessary rework.

Visual Inspection (Under Microscope): 

• Cracks/Chips: Look for physical damage on the component itself.

• Solder Joint Integrity: Inspect solder balls (for BGAs) or pins (for QFPs/SOPs) for cold
joints, lifted pads, bridging (short circuits between pins), or corrosion. These visual cues
can indicate a need for reflow or re-balling.

• Trace Damage: Look for broken or burnt traces around the component.

2.4.3 Use of SMT-Compatible Repair Techniques 
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Thermal Analysis: 

• Thermal Camera/IPA Test: Apply power (briefly and carefully) to the board and use a
thermal camera or isopropyl alcohol (IPA) to identify hotspots. An abnormally hot chip
often indicates a short, excessive current draw, or internal failure.

Electrical Measurement (Multimeter/Oscilloscope): 

• Voltage Checks: Using schematic diagrams, check the power supply lines to the chip
(VCC, VDD) to ensure it's receiving the correct voltage.

• Continuity/Diode Mode: Test for short circuits around the chip (between pins, or to
ground). A short can indicate a faulty chip or a shorted capacitor/resistor on its power
rail.

• Signal Integrity (Oscilloscope): For data-carrying chips, use an oscilloscope to check if
expected signals are present on specific data lines.

Resistance Measurement (SMD Tester/Multimeter): 

• Check the resistance of passive components (resistors, capacitors, inductors) around
the chip. A component with incorrect resistance or capacitance could indicate a
problem affecting the chip's operation.

• Diagnostic Mode/Software: Run software diagnostics to identify if the system is
recognizing the chip or reporting errors related to its function.

2. SMT-Compatible Repositioning (Reflow/Re-balling):
Repositioning, or "reflow," is the process of re-melting the solder joints of a component to fix
poor connections, often due to physical shock or thermal stress. Re-balling is specifically for
BGA chips, where new solder balls are applied.
Reflow (for existing BGA or leaded components):

• Purpose: To repair "cold joints" or micro-cracks in solder connections without removing
the component.

• Process:

• Preparation: Clean the area around the chip. Apply high-quality no-clean flux around the
edges of the chip.

• Preheat: Place the PCB on an IR preheater to bring the board to a controlled base
temperature.

• Top-Side Heat: Use a hot air gun (with appropriate nozzle) to apply controlled, even heat
to the chip. Follow a temperature profile that allows the solder to reach its melting point
and reflow.

• Gentle Nudge (Optional/Careful): Sometimes, a very gentle nudge with fine tweezers
can confirm the solder has reflowed, and the chip will slightly settle back into place.
Exercise extreme caution here to avoid moving the chip off its pads.

• Cool Down: Allow the board to cool naturally.

• Minimal Heat Damage: The primary goal is to apply just enough heat for reflow, using
the preheater to distribute heat evenly and reduce the top-side temperature required,
thus minimizing thermal stress on the chip and surrounding components.

Re-balling (for BGA chips after removal or for new chips): 
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• Purpose: To replace the microscopic solder balls on the underside of a BGA chip
when it has been removed, or if the original balls are damaged, ensuring a fresh set
of connections for reliable reinstallation.

• Process:
o Chip Removal: Carefully remove the BGA chip using an SMT rework station (hot

air, preheater).
o Clean Chip & Pads: Clean residual solder from the chip's pads and the PCB's

pads using solder wick and flux.
o Apply Stencil: Place a re-balling stencil (a metal template with holes matching

the BGA's pad pattern) over the chip.
o Apply Solder Paste: Spread a thin, even layer of lead-free solder paste over the

stencil, filling the holes.
o Remove Stencil & Reflow: Carefully remove the stencil, leaving perfectly

formed solder paste spheres. Use a hot air gun to reflow these spheres into solid
solder balls on the chip.

o Inspection: Inspect the newly formed solder balls under a microscope to ensure
they are uniform and properly formed.

o Chip Re-placement: Now the re-balled chip can be placed back onto the PCB
and reflowed using the hot air/preheater method.

• Safety Precautions:
o Fume Extraction: Always use a fume extractor.
o ESD Control: Maintain strict ESD protocols.
o Temperature Control: Precise temperature settings are vital. Too much heat

can damage the chip or delaminate the PCB. Too little heat results in poor solder
joints.

o Steady Hands & Microscope: These techniques require stable hands and the
aid of a high-magnification microscope.

o By mastering these SMT-compatible techniques, you can effectively diagnose
and repair issues at the chip level, extending the life of complex handheld
devices.

Here, we focus on the specific techniques for repairing or replacing faulty modules (such as 
processors, Integrated Circuits (IC), electromagnetic coils, and IoT modules) and individual 
components at the chip level. It requires a deep understanding of component function, 
advanced precision tools, and the indispensable guidance of schematic diagrams. 
1. Repairing Faulty Processors (SoC - System on Chip):

• Nature of Faults: Processors (SoCs) are highly complex and rarely "repaired" in the sense
of fixing internal logic. Faults usually stem from:

o Poor Solder Joints (Common): Due to drops, thermal cycles, or manufacturing
defects, the BGA (Ball Grid Array) solder balls underneath the SoC can crack or
lose connection.

• Internal Failure: The chip itself is defective (rare for repair, often requires replacement).

2.4.4 Repair or Faulty Modules 
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• Power Delivery Issues: Problems with PMICs or power lines supplying the SoC.
• Repair Action: Re-balling or Replacement:

o Re-balling (If solder joint issue): This is a highly advanced technique. The SoC is
carefully removed, new solder balls are applied, and then it's precisely re-soldered
onto the PCB using a hot air station and IR preheater. This aims to restore electrical
contact.

o Replacement (If internal failure or severe damage): If re-balling fails or the chip is
internally damaged, the SoC (which is the main CPU, GPU, etc.) often requires
motherboard replacement as these chips are usually tied to unique device identifiers
and highly complex to source and replace individually. Some repair centers might
specialize in SoC swaps, but it's very high-risk and requires specialized equipment.

• Precision Tools: SMT rework station (hot air gun, IR preheater), microscope, precision
tweezers, re-balling stencils, solder paste, flux, solder wick.

• Schematic Use: Essential for identifying the SoC's location, power lines, ground points,
and any surrounding components that need to be removed or checked.

2. Repairing Integrated Circuits (ICs):
• Types of ICs: This covers a wide range: Power Management ICs (PMICs), Audio ICs,

Wi-Fi/Bluetooth ICs, Charging ICs, Display Driver ICs, NAND/UFS memory controllers.
• Nature of Faults: Can be due to physical damage (cracks), liquid damage (corrosion

under the chip), short circuits, or internal failure.
• Repair Action: Replacement:

o ICs are typically replaced rather than repaired internally.
o Removal: Use a hot air gun (with appropriate nozzle) and IR preheater to

desolder the faulty IC. Apply flux around the chip.
o Pad Preparation: Clean the pads on the PCB using solder wick and fresh flux to

ensure they are smooth and free of old solder residue.
o New IC Placement: Carefully align the new IC onto the pads, ensuring correct

orientation.
o Soldering: Use hot air or a fine-tipped soldering iron (depending on the IC

package) to solder the new IC. For BGA ICs, follow the re-balling and reflow
process.

• Precision Tools: SMT rework station, microscope, precision tweezers, solder wick,
flux, solder paste (for BGA ICs).

• Schematic Use: Vital for identifying the correct IC by its designator (e.g., UXXXX),
understanding its function, tracing its power supply and signal lines, and identifying
test points for diagnosis.

3. Repairing Electromagnetic Coils (Inductors):
• Function: Inductors (coils) are passive components used in power regulation circuits

(e.g., buck-boost converters in power lines, charging circuits). They store energy in a
magnetic field.

• Nature of Faults: Can become open-circuited (broken winding), short-circuited (rare,
usually physical damage), or physically damaged/knocked off the board.

• Repair Action: Replacement:
o Diagnosis: Use a multimeter in continuity mode to check the coil. An "open"

circuit indicates a faulty coil. Check for physical damage.
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o Removal: Use a soldering iron or hot air gun to desolder the faulty coil.
o Replacement: Solder a new, identical inductor of the correct value (inductance

and current rating) in place. These are typically SMD components.
• Precision Tools: Soldering iron (fine tip), multimeter, tweezers.
• Schematic Use: Essential for identifying the coil's value (e.g., LXXXX, XX uH), its

location, and its role in the circuit.

4. Repairing IoT Modules (e.g., Wi-Fi, Bluetooth, GPS modules):
• Nature of Faults: Can be software-related (firmware corruption), physical damage

(impact, liquid), or internal IC failure.
• Repair Action: Software Rectification or Replacement:

o Software First: Attempt software fixes (driver reinstallation, firmware updates)
using tools like UMT dongle.

o Module Replacement: If the module is a separate IC or a small board, it can be
replaced using SMT rework techniques (similar to other ICs). Ensure exact model
and regional compatibility.

o Antenna Repair: If the module itself is fine, check and repair/replace damaged
antenna cables or connectors.

• Precision Tools: SMT rework station, microscope, precision screwdrivers, spudgers,
multimeter.

• Schematic Use: Crucial for identifying the module, its power lines, signal paths,
antenna connections, and related filtering components.

General Considerations for All Chip-Level Repairs: 
• ESD Protection: Absolutely critical due to the sensitivity of ICs.
• Cleanliness: Ensure no dust, debris, or old solder flux remains on the PCB.
• Component Orientation: Always verify the correct orientation of replacement

components (e.g., Pin 1 indicator).
• Post-Repair Testing: Thorough testing is non-negotiable after any chip-level repair.

Chip-level repair requires extensive practice, a deep understanding of electronics, and strict 
adherence to best practices. 

 
 

 

Repairing modern smartphone screens, especially complex foldable and curved displays, goes 
beyond simple module replacement. It often involves separating the glass from the OLED/LCD 
panel and re-laminating a new glass using specialized optical clear adhesive (OCA) machines 
and bubble removers. This advanced technique requires specific equipment and a meticulous 
process. 
1. Understanding Foldable and Curved Displays:

• Construction: These displays typically consist of multiple layers: the outer protective
glass, the optically clear adhesive (OCA) layer, the flexible OLED panel (which produces
the image), and sometimes a backlight (for LCDs, less common in modern flagships).

2.4.5 Screen Repairs Using OCA Lamination Machines 
and Bubble Removers 

Handheld Devices (Mobile & Accessories) Technician
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• Fragility: While flexible, the OLED panel itself is very delicate and easily damaged by
excessive force, sharp objects, or uneven pressure. The outer glass is also often thinner
and more prone to cracking due to the curvature or hinge stress.

• Cost: The entire display assembly is often the most expensive component of a phone.
Refurbishing (replacing only the glass) significantly reduces repair costs.

2. The OCA Lamination Process (Glass Only Repair):
This is the technique for replacing just the cracked outer glass, while retaining the original,
functional OLED/LCD panel.
• Step 1: Screen Separation (Initial Disassembly):

▪ Carefully remove the entire display assembly from the phone's frame.
▪ Disconnect all flex cables.
▪ Extreme Caution: For foldable displays, the hinge area is particularly fragile. Avoid

putting pressure on the fold line.
• Step 2: Glass/OLED Separation (Debonding):

▪ Heating: Use a specialized heating plate (vacuum separator) to heat the display
assembly to soften the OCA.

▪ Wire Separation: Using ultra-thin molybdenum wire or similar cutting wire, carefully
slide it between the cracked outer glass and the OLED/LCD panel. This requires
immense precision and a steady hand to avoid damaging the underlying flexible
panel.

▪ Challenges for Foldables/Curved: The curvature and flexibility make this step more
challenging, increasing the risk of damaging the delicate OLED panel.

▪ "No-Touch" Areas: For foldables, there are often "no-touch" zones or specific
directions for wire movement near the hinge.

• Step 3: OCA/Adhesive Cleaning:
▪ After removing the cracked glass, meticulously clean all residual OCA and adhesive

from the OLED/LCD panel. Use a specialized OCA removal machine, adhesive
remover solvent, and soft cloths. This step is crucial for perfect lamination.

• Step 4: New OCA Application:
▪ OCA Film: Apply a fresh sheet of optically clear adhesive film onto the cleaned

OLED/LCD panel. This is often done using a specialized OCA film laminator for
precision and bubble-free application.

▪ Dust-Free Environment: This step, and subsequent lamination, must be performed
in a cleanroom environment or under a laminar flow hood to prevent dust particles
from getting trapped between layers, which would result in bubbles.

• Step 5: Glass Placement and Initial Lamination:
▪ Carefully align the new outer glass (with its own OCA if pre-applied) onto the

OLED/LCD panel.
▪ OCA Lamination Machine: Use a vacuum lamination machine to press the glass onto

the OLED/LCD panel under controlled pressure and vacuum. This machine evacuates
air and precisely bonds the layers, minimizing bubbles. These machines are crucial
for even pressure on curved and foldable surfaces.

• Step 6: Bubble Removal:
▪ Bubble Remover (Autoclave): Any remaining micro-bubbles after lamination are

removed using a bubble remover machine (essentially a small autoclave). This
machine subjects the display assembly to high pressure (and sometimes heat) for a
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period, forcing any remaining air bubbles to dissipate into the OCA, resulting in a 
perfectly clear display. 

• Step 7: Reassembly and Testing:
▪ Reassemble the "new" display module back into the phone's frame.
▪ Perform comprehensive display and touch functionality tests to ensure the repair is

successful.

Tools Specific to Screen Repair (beyond basic repair tools): 
• Screen Separator (Heating Plate with Vacuum): For heating and holding the screen

during glass separation.
• Molybdenum Wire / Cutting Tools: For separating glass from the display.
• OCA Remover Machine / Solvents: For cleaning old adhesive.
• OCA Lamination Machine (Vacuum Laminator): Essential for precise, bubble-free

bonding of new glass/OCA.
• Bubble Remover Machine (Autoclave): For eliminating residual bubbles.
• Dust-Free Workstation / Laminar Flow Hood: Critical for preventing contamination.

Challenges with Foldable and Curved Displays: 
• Delicacy: The flexible OLEDs are extremely fragile.
• Hinge Design: Working around the hinge on foldable phones adds complexity.
• Curvature: Maintaining even pressure during lamination on curved surfaces requires

specialized machines.
• Cost of Failure: A mistake often means damaging the entire expensive OLED panel.

Performing screen repairs, especially on advanced displays, is a highly skilled and specialized 
task that significantly reduces e-waste and repair costs. 

 
 
 

After performing chip-level repairs, a deeper level of testing is required beyond simple 
functional checks. This involves using advanced diagnostic tools like oscilloscopes, JTAG, and 
UART to verify the electrical functionality and communication integrity of the repaired 
components. These tools provide insights into the low-level behavior of the device's circuitry. 
1. Oscilloscopes:

• Purpose: An oscilloscope is an electronic test instrument that graphically displays
voltage signals as a function of time. It allows technicians to visualize waveforms,
measure signal characteristics (frequency, amplitude, duty cycle), and detect noise,
glitches, or missing signals.

• Application in Chip-Level Repair Testing:
o Signal Integrity: Verify that data lines (e.g., I2C, SPI, MIPI, USB data lines) to/from

a repaired IC are transmitting clean, correct signals with proper voltage levels and
timing.

2.4.6 Appropriate Testing After Component Repair to 
Ensure Functionality 

Handheld Devices (Mobile & Accessories) Technician
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▪ Clock Signals: Check for the presence and stability of clock signals, which are
essential for component synchronization. A missing or erratic clock signal can
indicate a faulty crystal oscillator or an issue with the chip itself.

▪ Power Rail Ripple: Detect noise or ripple on DC power supply lines, which can
indicate a faulty power management IC (PMIC) or filter capacitor.

▪ Component Response: Observe if a chip is responding to commands by looking at
its output signals.

▪ Troubleshooting Intermittent Faults: Oscilloscopes are excellent for capturing
transient or intermittent issues that might not be detected by static multimeter
checks.

• How to Use: Connect the oscilloscope probes to specific test points or component pins
identified on the schematic diagram. Observe the waveform on the screen and compare
it to expected patterns and values.

2. JTAG (Joint Test Action Group):
• Purpose: JTAG (IEEE 1149.1 standard) is a boundary-scan testing interface designed

primarily for testing connections between Integrated Circuits (ICs) on a PCB, debugging
embedded systems, and flashing firmware directly to chips. It provides low-level access
to the internal registers and logic of many modern ICs, including processors and
memory chips.

• Application in Chip-Level Repair Testing:
o Bootloader Issues: When a device is "hard-bricked" (doesn't boot at all) due to a

corrupted bootloader or memory, JTAG can bypass the normal boot process to
communicate directly with the SoC and memory (eMMC/UFS).

o Memory Health Check: Test the integrity and read/write capabilities of internal
storage (eMMC/UFS) chips.

o Firmware Flash: Directly re-flash corrupted bootloaders or full firmware images
onto the memory chip, often bypassing standard flashing tools.

o Component Connectivity: Verify that the SoC can communicate correctly with
other critical ICs on the board.

• How to Use: Requires a specialized JTAG adapter/programmer (often combined with
UMT dongles or other service tools) and specific software drivers. The adapter
connects to JTAG test points (TPs) on the PCB, which are often tiny pads requiring
micro-soldering.

3. UART (Universal Asynchronous Receiver-Transmitter):
• Purpose: UART is a serial communication interface commonly used for debugging and

logging in embedded systems. It transmits data bit by bit over a single wire.
• Application in Chip-Level Repair Testing:

o Boot Logs Analysis: Connect to the device's UART port to capture real-time boot-
up logs. If a device fails to boot or crashes, the UART output can reveal low-level
error messages (kernel panics, driver failures, hardware errors) that don't appear
on the screen.

o Diagnose Software Corruption: Helps distinguish between a hardware failure
and a deep software issue by showing where the boot process halts or fails.
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o Troubleshooting Periphferal Initialization: Check if specific peripherals (e.g.,
cameras, sensors, Wi-Fi module) are initializing correctly during the boot
sequence.

• How to Use: Requires a USB-to-UART adapter (e.g., FTDI-based adapter) and a terminal
emulator program (e.g., PuTTY, Termite) on a computer. Connects to specific
RX/TX/GND test points on the PCB (identified via schematics), often requiring micro-
soldering.

Combined Approach: 
These advanced tools are typically used when standard functional tests or AI diagnostics don't 
pinpoint the root cause, especially for "no power" or "hard bricked" devices after chip-level 
work. 
• Start with UART for boot logs.
• If boot logs point to a hardware communication issue or memory corruption, use JTAG

for deeper memory/SoC access.
• Use an Oscilloscope to investigate specific signal paths or power rails identified as

problematic from schematic analysis or initial checks.
Mastering these tools takes time and practice but is essential for performing and verifying 
complex chip-level repairs. 

 

The quality of soldering and the subsequent cleaning of the Printed Circuit Board (PCB) are 
critical for the reliability, longevity, and aesthetics of a repair. Poor soldering leads to 
intermittent connections or complete failure, while residue can cause short circuits, corrosion, 
and attract dust. Here, we focus on meticulous attention to detail in these final stages of the 
repair process. 
1. Proper Soldering Techniques:

• Temperature Control:
o Soldering Iron: Set the iron's temperature according to the solder type (lead-

free requires higher temperatures) and component sensitivity. Too low
results in cold joints; too high can damage components or lift pads.

o Hot Air Gun: Use appropriate temperature and airflow settings. Preheating
the PCB is crucial to minimize thermal stress.

o Solder Selection: Use the correct solder type (lead-free for modern devices)
and gauge (thin wire for fine pitch components).

• Flux Application:
o Purpose: Flux cleans oxidation from the metal surfaces and promotes solder

wetting (how well the solder spreads and adheres).
o Application: Apply a small, appropriate amount of no-clean or water-soluble

flux before soldering. Excess flux can be difficult to remove and potentially
corrosive.

2.4.7 Proper Soldering and Cleaning of PCBS 
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• Joint Formation:
o "Wet" Joint: A good solder joint looks shiny, smooth, and forms a

concave fillet (like a ramp) from the component pin to the pad. The
solder should "wet" both surfaces.

o "Cold" Joint: Appears dull, grainy, or convex. It's often caused by
insufficient heat or movement during solidification and leads to
intermittent connections.

o Bridging/Shorts: Ensure no solder bridges (unintended connections)
form between adjacent pins or pads.

o Enough Solder: Use just enough solder to create a strong electrical and
mechanical bond without excessive buildup.

• Component Stability: Hold components steady until the solder solidifies to
prevent cold joints.

• Desoldering: When removing components, ensure all old solder is removed
using solder wick or a desoldering pump, leaving clean pads for the new
component.

2. Cleaning of PCBs (Removing Solder Residues):
• Why Clean?

o Prevent Short Circuits: Solder flux, especially active (rosin-based) types,
can become conductive in humid environments, leading to intermittent
or permanent short circuits between closely spaced traces or pins.

o Prevent Corrosion: Flux residues are often acidic or hygroscopic (attract
moisture), which can lead to corrosion of solder joints, pads, and
component leads over time.

o Improve Aesthetics: A clean board looks professional and indicates
quality work.

o Facilitate Inspection: Makes it easier to visually inspect solder joints for
quality.

• Materials for Cleaning:
o Isopropyl Alcohol (IPA) - 90% or higher purity: The most common and

effective solvent for removing no-clean flux residues.
o Specialized Flux Removers/PCB Cleaners: More potent solvents for

tougher or aged residues.
o ESD-Safe Brushes: Stiff-bristled brushes designed for cleaning PCBs,

often anti-static.
o Lint-Free Swabs/Wipes: For absorbing solvent and wiping away residue.
o Compressed Air: For drying the board after cleaning and blowing away

loosened debris.
• Cleaning Procedure:

o Safety First: Ensure the PCB is fully powered down and the battery
disconnected. Work in a well-ventilated area or use a fume extractor.

o Apply Solvent: Apply IPA or cleaning solution generously to the areas with
flux residue.

o Scrub Gently: Use an ESD-safe brush to gently scrub the areas, dislodging
the residue. Pay close attention to between pins of ICs and under
connectors.
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o Wipe Away: Use a lint-free wipe or swab to absorb the dissolved residue.
Change wipes frequently to avoid spreading contaminants.

o Rinse (if using water-soluble flux): Some fluxes are water-soluble and
require rinsing with deionized water, followed by thorough drying.

• Dry Thoroughly: Allow the PCB to air dry completely or use compressed air (ensure
its oil-free) to speed up drying. Ensure no moisture remains, especially under chips or
connectors.

• Inspect: Perform a final visual inspection under a microscope to confirm all residue is
removed and the solder joints are clean and shiny.

Maintaining Device Integrity: 
• No Physical Damage: Ensure no new scratches, lifted pads, or broken traces occur during

the soldering or cleaning process.
• Component Security: Verify that all soldered components are firmly in place.
• Water Resistance (if applicable): If the device has an IP rating, ensure new adhesive seals

are properly applied to maintain some level of dust and water resistance (though full
factory rating may not be achievable in third-party repair).

Proper soldering and rigorous cleaning are not just about functionality; they are about 
extending the life of the repair and maintaining the high standards of a professional 
technician. 

Professional repair technicians have a critical responsibility to adhere to stringent safety and 
environmental standards. This not only protects themselves and the workplace but also 
contributes to global sustainability efforts, particularly concerning the proper disposal of 
electronic waste (e-waste).  
1. Adherence to Safety Standards:
Safety in a repair environment covers personal protection, electrical safety, chemical
handling, and fire prevention.
• Personal Protective Equipment (PPE):

o ESD Wrist Strap & Mat : Mandatory for protecting components and preventing
personal shocks.

o Safety Glasses: Protect eyes from flying debris (e.g., shattered glass, springs) or
chemical splashes.

o Gloves: Nitrile or latex gloves can protect hands from chemicals and prevent skin
oils from contaminating PCBs.

o Fume Extractor/Mask: Use a fume extractor when soldering to remove harmful
fumes. For prolonged exposure or specific chemicals, a respirator mask may be
necessary.

• Electrical Safety:
o Disconnect Power: Always power off and disconnect the battery from the device

before working on internal components.
o Proper Tools: Use insulated tools when working near live circuits (though rarely

necessary in mobile repair if power is disconnected).

2.4.8 Safety and Environmental Standards 

Handheld Devices (Mobile & Accessories) Technician
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o No Damaged Cords/Equipment: Regularly inspect power cords, soldering irons, and
other electrical equipment for damage. Report or replace faulty equipment
immediately.

• Chemical Handling:
o MSDS Sheets: Understand Material Safety Data Sheets (MSDS) for all chemicals used

(e.g., IPA, flux removers, adhesives). Know their hazards, proper handling, and first
aid procedures.

o Ventilation: Use chemicals in a well-ventilated area.
o Storage: Store chemicals safely in labeled containers, away from heat sources and

incompatible materials.
• Fire Prevention:

o Battery Safety: Lithium-ion batteries can swell, ignite, or explode if punctured,
overcharged, or subjected to extreme heat. Handle swollen batteries with extreme
caution, place them in fire-resistant containers, and do not attempt to repair them.

o Flammable Liquids: Keep flammable liquids (like IPA) away from open flames or hot
surfaces (e.g., hot air gun nozzles, soldering irons).

o Fire Extinguishers: Know the location and proper use of appropriate fire
extinguishers (Class D for metal fires, Class C for electrical fires, typically CO2 or dry
chemical).

• Workspace Organization: A clean and organized workspace  reduces the risk of accidents
(trips, spills, dropped tools).

2. Adherence to Environmental Standards (E-waste Disposal):
Electronic waste (e-waste) contains hazardous materials (lead, mercury, cadmium,
brominated flame retardants) that can harm the environment and human health if not
disposed of properly. Proper e-waste management is crucial for sustainability.

• What is E-waste in Repair?
o Faulty Components: Replaced screens, batteries, motherboards, cameras,

charging ports, and individual chips.
o Unrepairable Devices: Devices deemed Beyond Economic Repair (BER) or

unfixable.
o Chemical Waste: Spent cleaning solutions, used flux.

• Proper Disposal Protocols:
o Segregation: Separate e-waste by type (batteries, PCBs, LCDs/OLEDs, general

plastics/metals) into clearly labeled, designated bins.
o Batteries: Must be stored in fire-resistant containers, ideally with individual cells

separated to prevent short circuits, and sent to specialized battery recycling
facilities. Never dispose of batteries in regular trash.

o PCBs/Components: Contain heavy metals and valuable rare earth elements. Send
to certified e-waste recyclers.

o LCD/OLED Panels: May contain small amounts of mercury (older LCDs) or other
hazardous materials. Dispose of via specialized e-waste streams.

o Certified E-waste Recyclers: Only partner with reputable, certified e-waste
recycling companies that guarantee responsible and ethical processing. These
companies extract valuable materials and safely manage hazardous ones.
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o Regulatory Compliance: Be aware of and comply with local, national, and
international e-waste regulations (e.g., RoHS, WEEE directives, state-specific e-
waste laws).

▪ Documentation: Maintain records of e-waste disposal, including quantities and
recycling certificates.

• Reduce, Reuse, Recycle:
o Reduce: Prioritize repair over replacement to extend product life.
o Reuse: If components are still functional (e.g., a good camera from a device with a

broken screen), salvage them for reuse if company policy allows and quality is
assured.

o Recycle: Ensure all unusable electronic waste is sent for proper recycling.
By integrating robust safety protocols and adhering strictly to environmental standards for e-
waste disposal, you contribute to a safer, more sustainable repair industry. 
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A. Multiple Choice Question:
1. What is the purpose of an ESD-safe mat?

a. To clean the workspace
b. To provide a controlled path for static electricity to drain away
c. To protect against chemical spills
d. To hold tools in place

2. What does the term "BER" stand for in the context of device repair?
a. Better Economic Repair
b. Beyond Economic Repair
c. Basic Electronic Repair
d. Board-level Economic Rating

3. Which of the following is a tool used for preheating the entire PCB from the underside?
a. Hot Air Gun
b. Infrared (IR) Preheater
c. Multimeter
d. SMT Rework Station

4. What is the purpose of a fume extractor?
a. To clean the workbench
b. To protect against ESD
c. To remove harmful solder fumes
d. To cool down the PCB

5. Which of the following is a primary safety precaution when handling a swollen battery?
a. Puncturing the battery to release pressure
b. Handling it with extreme caution and never puncturing it
c. Submerging it in water
d. Storing it with other components

B. Fill in the Blanks:
i. The most common and effective solvent for removing no-clean flux residues is

______________.
ii. The process of re-melting the solder joints of a component to fix poor connections is

known as ______________.
iii. After a component-level repair, thorough testing of the device is crucial to confirm the

repair's success and prevent ______________ damage.
iv. For accurate temperature control, tools like soldering irons and hot air guns require

regular ______________.
v. When a device is "hard-bricked," ______________ can be used to bypass the normal

boot process and communicate directly with the SoC and memory.
7. How is a "cold solder joint" visually identified?
8. What are the potential risks of a swollen battery?
9. What is the purpose of a JTAG interface in chip-level repair?
10. What is the purpose of an ultrasonic cleaner?

Exercise
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1. Identify and diagnose faults in laptops (Windows/macOS) and mobile accessories using

diagnostic tools, manuals, and software-based utilities.

2. Estimate repair costs and communicate repair or replacement options based on root

cause analysis and customer-reported issues.

3. Repair and maintain laptops by dismantling, replacing or repairing hardware components,

performing software updates, and testing connectivity modules.

4. Repair mobile accessories such as chargers, earphones, and power banks using ESD-safe

tools and SMT-compatible repair techniques.

5. Use appropriate tools and techniques like infrared preheaters, hot air stations, and

thermal paste application for minor board and cooling system repairs.

6. Conduct post-repair quality checks to ensure functionality, safety, and compliance with

standards.

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

 
Key Learning Outcomes 
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The initial step in any repair is the systematic collection of a faulty device and its reported 
issues. For laptops and accessories, this process involves careful attention to the device's 
unique components and the customer's account of the problem. 

Key Steps for Device Intake: 
1. Device and Accessory Reception: When a customer hands over a device, perform a quick

visual inspection. For laptops, this includes checking for obvious physical damage like
cracked screens, missing keys, or bent chassis. For accessories, look for frayed cables,
bent connectors, or cracked casings.

2. Comprehensive Information Gathering:
▪ Customer Details: Record the customer's full name, contact information, and service

request number.
▪ Device Identification:

a. Laptops: Accurately record the laptop's make (e.g., Dell, Apple, HP), model (e.g.,
XPS 15, MacBook Pro 14-inch), and serial number. The serial number is critical
for warranty checks and part ordering.

b. Accessories: Identify the accessory type (e.g., wireless mouse, charging cable,
external hard drive) and its brand.

▪ Reported Issue: Engage with the customer or the front-end executive to get a
detailed description of the fault. Ask clarifying questions to understand the context
of the problem.
a. Examples for Laptops: "Doesn't turn on," "Freezes randomly," "Keyboard

doesn't work," "Gets very hot," "No Wi-Fi."
b. Examples for Accessories: "Cable only works in one direction," "Mouse

disconnects intermittently," "External drive not detected."

UNIT 3.1: Preparation for Laptop Repair 

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

1. Collect faulty laptops and accessories, and document reported issues accurately.

2. Use diagnostic tools and software utilities to identify hardware and software faults in

Windows laptops, MacBooks, and mobile accessories.

3. Determine root causes using schematics and testing procedures, and estimate repair costs

to advise on repair or replacement options.

3.1.1 Collecting Faulty Laptops and Accessories 
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▪ Ancillary Items: Record any additional items received, such as the laptop's power
adapter, external mice, or any accompanying cables. This prevents any confusion
upon return.

3. Documentation: Use the designated repair management system or a physical log to
document all information. This includes the reported issue, any initial observations, the
date of collection, and a unique tracking number. Ensure the customer acknowledges the
documented issues and agrees to the repair terms.

4. Tagging and Security: Attach a unique service tag to the device and place it in a secure,
designated area awaiting diagnostics. Keep all accessories with the device to ensure
nothing is misplaced.

Importance: 
Proper intake and documentation are the foundation of a successful repair. They ensure that 
the technician understands the exact problem, that the correct device is worked on, and that 
all customer expectations are managed from the start. 

 
 
 
Modern laptops and their accessories rely on sophisticated hardware and software, making 
manual diagnostics inefficient. Here, we focus on using a combination of built-in and third-
party diagnostic tools to rapidly pinpoint the root cause of issues in Windows and macOS 
laptops. 

Key Diagnostic Tools: 
1. Windows Laptops:

• Windows Memory Diagnostic: A built-in tool that checks the device's RAM for faults.
It's crucial for diagnosing random crashes, Blue Screens of Death (BSODs), or system
instability.

• System File Checker (SFC): Use the sfc /scannow command in Command Prompt to
scan and repair corrupted Windows system files. This is a frontline tool for many
software-related performance issues.

• Resource Monitor/Task Manager: For real-time performance analysis. Use these to
identify which applications or processes are consuming excessive CPU, memory, or
disk resources.

• Disk Management/CHKDSK: Check the health of the hard drive or SSD. CHKDSK can
find and fix logical errors on the disk.

• Third-Party Tools: Software like HWMonitor or CrystalDiskInfo can provide more
detailed information on component temperatures, voltages, and drive health.

2. macOS Laptops (MacBooks):
• Apple Diagnostics (formerly Apple Hardware Test): This is the most important built-

in tool for MacBooks. By holding the D key on startup, you can run a hardware test
that checks the logic board, memory, and other internal components. It provides a
reference code if a fault is found.

3.1.2 Use Diagnostic Tools to Identify Hardware and 
Software Faults 
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• Disk Utility: A macOS tool used to verify and repair disk errors.
• Safe Mode: Booting in Safe Mode can help determine if a software issue is caused by

a third-party application or a startup item.
• Activity Monitor: The macOS equivalent of Task Manager. Use it to monitor CPU,

memory, and power usage to identify resource-intensive applications.

3. Mobile Accessories:
• Visual Inspection: The first diagnostic step for accessories is a thorough visual check

for physical damage (e.g., frayed cables, bent pins in connectors).
• Substitution: The simplest and most effective diagnostic for accessories is to test

them with a known good device or test the original device with a known good
accessory. For example, test a customer's charging cable with a test phone or test
the customer's phone with a test charging cable.

• Multimeter: Use a multimeter to check for continuity in cables or short circuits in
connectors.

Process: 
Start with the simplest diagnostics (e.g., sfc /scannow for Windows, Safe Mode for macOS). If 
the issue persists, move to more comprehensive built-in tools (Windows Memory Diagnostic, 
Apple Diagnostics). Use third-party tools for deeper hardware checks and substitution for 
accessories. Always document the results of these tests . 

 
 
A significant portion of laptop repair involves diagnosing performance issues related to the 
power system and peripheral connections. Here, we focus on specific steps and tools for 
testing the power supply (adapter), internal battery, connectivity ports, and display, which are 
all common points of failure. 
1. Testing Power Supply and Battery Health:

• Symptoms: Laptop not turning on, battery not charging, device shuts down
unexpectedly, slow performance when on battery.

• Tools & Techniques:
o Power Adapter: Use a multimeter in DC voltage mode to check the output of the

power adapter. The voltage should match the value printed on the adapter's
label (e.g., 19.5V). An absence of voltage or an incorrect reading indicates a faulty
adapter.

o Battery Health Check:

▪ Windows: Use a command-line tool (powercfg /batteryreport) to generate a
detailed report on battery health, including design capacity and full charge capacity.

▪ macOS: Navigate to System Settings > Battery to check the battery's health status
and cycle count.

o Physical Inspection: Check the DC power jack on the laptop for loose
connections, broken pins, or debris.

3.1.3 Testing Power Supply, Battery Health Connectivity 
Ports, and Display 
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2. Testing Connectivity Ports:
• Symptoms: USB drive not detected, monitor not working via HDMI, slow data transfer,

external device not charging.
• Tools & Techniques:

o Known Good Devices: The best way to test a port is to connect a known good
peripheral. For example, use a working flash drive in a USB port or a working monitor
with an HDMI cable.

o Physical Inspection: Use a magnifying glass or a microscope to visually inspect the
ports for bent pins, debris, corrosion, or physical damage.

o Multimeter: For advanced diagnostics, a multimeter can check for shorts or
continuity on specific pins of a connector (requires a schematic).

3. Testing the Display:
• Symptoms: Screen flickering, dead pixels, no display output, distorted colors, black

screen.
• Tools & Techniques:

o Built-in Diagnostics: Run the laptop's built-in display test (often part of the pre-boot
diagnostics) or use third-party tools to check for dead pixels and backlight issues.

o External Monitor: Connect an external monitor to the laptop via HDMI or another
port. If the external monitor works perfectly, the fault lies with the laptop's internal
display or its connection (flex cable). If the external monitor also has issues, the
problem may be the GPU or logic board.

o Physical Inspection: Check the display flex cable connector on the motherboard for
a loose connection or bent pins. Check for physical damage on the LCD panel.

Documentation: 
Document the results of all these tests in the repair ticket, including specific multimeter 
readings, diagnostic codes, or observations from physical inspections. This information is vital 
for determining the root cause . 

 

Mobile and laptop accessories, while seemingly simple, are a common source of user 
frustration. Here, we focus on the specific diagnostic techniques for quickly identifying faults 
in accessories like charging cables, adapters, external drives, mice, and keyboards. 
Common Accessory Faults and Diagnostics: 
1. Broken Connectors and Frayed Cables:

• Diagnosis: The most common fault is also the most visible. Thoroughly inspect the
cable from end to end. Look for:

• Kinks or Fraying: Especially near the connectors, where stress is highest.
• Bent or Broken Pins: On USB, Lightning, or other proprietary connectors.
• Loose Connections: A connector that wiggles excessively in the port.

3.1.4 Identification of Common Faults in Accessories 
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• Tools: Visual inspection and sometimes a magnifying glass are the primary tools.
• Conclusion: If the cable is physically damaged, it is almost always unrepairable and

must be replaced.

2. Short Circuits:
• Diagnosis: A short circuit occurs when current takes an unintended path, often

leading to a lack of power or a surge that can damage the connected device.
• Tools & Techniques:

o Multimeter: Use a multimeter in continuity mode. Touch the probes to two
points that should not be connected (e.g., the positive and negative terminals
of a USB cable). A beep or a reading of 0 ohms indicates a short circuit.

o Visual Inspection: Look for burnt plastic, melted wire insulation, or signs of
water damage on the circuit board of the accessory.

• Conclusion: A short circuit can damage the accessory itself and potentially the
connected device. Replacement is typically the only viable solution.

3. Charging Failures (Cables and Adapters):
• Diagnosis: The customer reports that their device is not charging.
• Tools & Techniques:

o Substitution: Test the customer's cable and adapter with a known good device. If
the known good device doesn't charge, the accessory is faulty.

o Multimeter: As with the power adapter test for laptops, use a multimeter to check
the voltage output of the charging adapter. An adapter for a phone or tablet should
output around 5V DC (for standard USB) or higher for fast charging. A cable can be
tested for continuity.

o USB Ammeter: An in-line USB ammeter can be used to check the current and
voltage flow. A good charging connection should show a positive current draw. 0A
indicates a charging failure.

• Conclusion: If the adapter or cable shows no voltage output or no current flow, it is
faulty and requires replacement.

4. Failure to Detect (External Drives, Mice, Keyboards):
• Diagnosis: The computer does not recognize the accessory.
• Tools & Techniques:

o Substitution: Test the accessory on a different computer. If it still doesn't work,
the accessory is likely faulty.

o Driver/Software Check: Ensure the necessary drivers are installed on the
computer. For macOS, check System Settings; for Windows, check Device
Manager.

o Multimeter/Continuity Check: For a wired accessory, check for continuity in the
cable.

• Conclusion: If the accessory fails on multiple known good computers, it requires
replacement.

Handheld Devices (Mobile & Accessories) Technician



105

Identifying the root cause is the critical link between diagnosing a symptom and performing a 
successful repair. Here, we focus on interpreting diagnostic results and leveraging 
manufacturer-provided resources to precisely pinpoint the faulty component or software 
issue, followed by detailed documentation. 
Steps to Identify Root Causes: 
1. Analyze Diagnostic Results:

• Apple Diagnostics: If a code is provided (e.g., VFD004 for a display issue or PPR001
for a power-related fault), cross-reference this code with Apple's official
documentation to understand the specific component failure.

• Windows Diagnostic Tools: The output of Windows Memory Diagnostic or the
CHKDSK tool will provide clear pass/fail results or a log of errors. The sfc /scannow
command will report whether it found and fixed any corrupted files.

• Third-Party Tools: Interpret the detailed reports from tools like HWMonitor (e.g.,
CPU temperature > 90°C) or CrystalDiskInfo (e.g., Health Status: Bad).

• Software Logs: For crashes or freezes, check the system logs (Event Viewer in
Windows, Console in macOS) for recurring error messages or kernel panics.

2. Consult Service Manuals and Schematics:
• Service Manuals: These are invaluable resources provided by manufacturers (or

available from third-party sources). They contain:
o Disassembly and Reassembly Guides: Step-by-step instructions for safely

taking the device apart.
o Component Locations: A map of where each component is on the logic board.
o Troubleshooting Flowcharts: Diagrams that guide you through a logical process

of elimination based on symptoms.
• Schematic Diagrams: For advanced chip-level repair, schematic diagrams show the

full electrical blueprint of the logic board, including power lines, data paths, and
component values. They are essential for tracing a fault from a diagnostic point back
to a specific component.

3. Documenting the Root Cause:
• Purpose: The documentation serves as a permanent record of the device's condition

and the repair decision.
• What to Document:

o Initial Reported Issue: Reiterate what the customer said.
o Symptoms Observed: Describe the symptoms you were able to reproduce.
o Diagnostic Steps & Results: Detail the specific tests you ran and their outcomes

(e.g., "Ran Apple Diagnostics, received code VFD004," "Windows Memory
Diagnostic reported RAM failure on bank 1," "Multimeter check on power
adapter showed 0V output").

o Root Cause: State the precise, confirmed root cause (e.g., "Faulty RAM module,"
"Failed display backlight," "Corrupted system files," "Open circuit in power
adapter").

o Recommended Action: Based on the root cause, recommend the next steps
(e.g., "Replace RAM module," "Replace power adapter," "Reinstall macOS").

3.1.5 Determining the Root Causes 
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Conclusion: 

By systematically identifying and documenting the root cause, you move from an educated 
guess to a confirmed diagnosis, ensuring that the repair is targeted, efficient, and well-
documented for future reference. 

 

The final step of the diagnostic process is to translate the identified root cause into a clear, 
actionable recommendation for the customer. This involves accurately estimating the cost of 
repair and, when necessary, recommending a full replacement based on the device's value 
and the cost of the repair. 
1. Estimating Repair Costs:

• Components: The cost estimate is based on a combination of:
o Part Cost: The wholesale cost of the replacement component (e.g., a new

keyboard assembly, logic board, or power adapter).
o Labor Cost: The time required for the repair, or a fixed fee for a specific repair

type.
o Taxes/Fees: Any applicable taxes or administrative fees.

• Process:
o Use your internal pricing system to find the cost of the replacement part.
o Consult a repair time guide or your supervisor to determine the labor cost.
o Add all costs to get a final, transparent estimate.

2. Providing Repair or Replacement Recommendations:
• Beyond Economic Repair (BER): This is a critical concept, identical to its use in mobile

repair. A device is considered BER if the cost of repair exceeds a certain percentage
(e.g., 50-70%) of its current market value. Laptops, especially older models, can
quickly fall into this category.

• Communicating the Options: Present the customer with clear, jargon-free choices.
o Repair Option: If the repair is economically viable, state the exact cost, the

component to be replaced, and the estimated turnaround time.
▪ Example: "The cost to replace the faulty logic board on your MacBook

is $500. This includes the part and labor, and the repair will take 3-5
business days."

o Replacement Option (If BER): If the device is BER, you must present this
recommendation delicately.

▪ Example: "Based on our diagnosis, the cost to repair the motherboard
is $800. However, a similar refurbished laptop is available for around
$900. Given the age of the device, we would recommend considering
a replacement rather than investing in a repair that is close to the cost
of a new device."

o Accessories: For accessories, the decision is simpler. Due to their low cost, a
faulty accessory is almost always recommended for replacement rather than
repair.

3.1.6 Estimating Repair Costs 

3. Documentation and Authorization:

• Document the cost estimate, the recommendation, and the customer's final decision
in the repair ticket.

• Always obtain explicit customer authorization before proceeding with any paid repair.

By providing clear, honest, and economically sound recommendations, you build customer 
trust and ensure the best outcome for both the customer and the repair center. 
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Dismantling a laptop, while appearing straightforward, requires a methodical approach to 
avoid irreversible "collateral damage." The larger size of laptops, combined with their intricate 
plastic clips, numerous screws, and delicate flex cables, makes following manufacturer 
guidelines essential for a successful repair. 

Key Principles for Laptop Disassembly: 
1. Preparation and Research:

• Review Documentation: Before touching the laptop, locate and study the
manufacturer's official service manual or a reliable third-party guide. This is the single
most important step. It will detail the sequence of screw removal, the locations of
hidden screws and plastic clips, and the proper way to handle delicate components.

• Workstation Preparation: Ensure you have a large, clean, and ESD-safe workstation.
Laptops are larger than phones, so you need more space.

• Organize Tools: Gather a complete set of precision screwdrivers (Phillips, Torx,
Pentalobe), plastic spudgers, plastic opening picks, and a magnetic mat for screw
organization.

2. Power Down and De-Energize:
• Remove Power: Disconnect the power adapter.
• Disconnect Battery: If the battery is external, remove it. For internal batteries, this

is the first step after opening the chassis. Always locate and disconnect the battery
cable from the motherboard before proceeding with any other disassembly. This
prevents short circuits.

3. Systematic Screw Management:
• Screw Mapping: Laptops often use dozens of screws of different lengths and sizes.

Use a magnetic mat or a labeled tray to meticulously organize each screw exactly as
it was removed. Placing a screw that is too long into a shallow hole can damage the
underlying motherboard.

Unit Objectives 

UNIT 3.2: Laptop Repair and Diagnostics 

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

1. Safely dismantle laptops and replace or repair basic hardware components such as RAM,

storage, battery, screen, and ports.

2. Install or update operating systems using tools like Windows PE or macOS Recovery.

3. Test and verify laptop performance post-repair, including connectivity and thermal

management.

3.2.1 Dismantling the Laptop 
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• Correct Drivers: Use the correct screwdriver for each screw type (e.g., a Pentalobe
for MacBooks). Using the wrong one will strip the screw head, making it impossible
to remove.

4. Careful Panel Removal:
• Bottom Cover: Start by removing all visible screws from the bottom cover. Then,

use a plastic opening pick or spudger to gently pry the plastic clips holding the
bottom cover in place. Go slowly around the perimeter, listening for the clips to
release. Avoid using excessive force.

• Display and Top Case: Disassembling the display assembly or top case (with
keyboard) can be complex. Always follow the service manual to identify hidden
screws or clips.

5. Handling Internal Components:
• Flex Cables: These are the most vulnerable parts. Use a plastic spudger to gently

flip up the locking mechanism on the connector before pulling out the cable. Never
pull on the cable itself. Note the routing of each cable to ensure it's reassembled
correctly.

• Motherboard: When removing the motherboard, ensure all screws, connectors,
and antennas are disconnected. Do not bend or flex the motherboard, as this can
cause micro-fractures in the PCB layers.

• Cooling System: The cooling fan and heatsink assembly are often secured with
screws and use thermal paste or pads. Be mindful when removing them.

Common Mistakes to Avoid: 
• Forcing Panels: If a panel won't come off, there is likely a hidden screw or clip you've

missed.
• Stripping Screws: Using the wrong screwdriver or too much force.
• Tearing Flex Cables: Prying carelessly or not unlocking the connectors first.
• Mixing Screws: The most common cause of "long screw damage."

By adhering to a systematic, patient approach guided by official documentation, you can 
perform disassembly safely and efficiently. 

 

Here, we focus on the practical, hands-on skills of replacing or repairing the most common 
laptop components. These "basic" repairs are fundamental to any technician's skillset and are 
often the most frequent service requests. 
1. RAM (Random Access Memory) & SSD/HDD (Storage Drive):

• Symptoms: System crashes, slow performance, long boot times, or drive not detected.

3.2.2 Replacing/Repairing Basic Hardware Components 
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  Repair Action: 
o RAM: Locate the RAM sticks (often under a metal shield). Gently release the

clips on either side of the stick to pop it up. Remove and replace with a
compatible RAM module.

o SSD/HDD: Locate the storage drive. Remove the mounting screws or bracket.
Disconnect the SATA or M.2 connector and replace the drive.

• Tools: Precision screwdrivers, plastic spudger.
• Cautions: Ensure RAM and SSD are compatible with the laptop model. Be gentle

with connectors.

2. Keyboard:
• Symptoms: Keys not working, sticky keys, liquid damage.
• Repair Action: Keyboard replacement is often complex. On some laptops, the

keyboard is a separate component held by screws and a single flex cable. On others
(e.g., many MacBooks), it's part of the entire top case, requiring a complete top case
replacement.

• Tools: Precision screwdrivers, plastic opening picks, fine-tipped tweezers.
• Cautions: Be extremely careful with the thin keyboard flex cable.

3. Screen:
• Symptoms: Cracked glass, dead pixels, no backlight, flickering.
• Repair Action:

▪ Full Assembly: In many modern laptops, the screen is replaced as a full display
assembly.

▪ Panel Only: In some older models, you can replace just the LCD or LED panel after
removing the bezel.

▪ Process: Disassemble the screen bezel, disconnect the display flex cable (backlight
and video data), and replace the screen.

• Tools: Precision screwdrivers, plastic spudgers, heat gun (for adhesive).
• Cautions: The display flex cable is fragile. Be careful not to bend or tear it. The screen

is also very delicate.

4. Battery:
• Symptoms: Poor battery life, battery not charging, swollen battery.
• Repair Action: Locate the battery (often an internal, screw-in component). Disconnect

the battery flex cable from the motherboard first. Remove the mounting screws and
any adhesive. Install the new battery and reconnect the cable.

• Tools: Precision screwdrivers, plastic spudger, possibly a heat gun for adhesive.
• Cautions: Handle swollen batteries with extreme care. Always disconnect the battery

first and reconnect it last during reassembly.

5. Cooling Fans:
• Symptoms: Fan making noise, laptop overheating, thermal throttling.
• Repair Action: Locate the fan and heatsink assembly. Disconnect the fan's power

cable from the motherboard. Remove the mounting screws and replace the fan.
• Tools: Precision screwdrivers, fine-tipped tweezers.
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• Cautions: Ensure the new fan is the correct part for the model. Clean any dust from
the heatsink fins before reassembly.

6. I/O Ports (Charging Port, USB Port):
• Symptoms: Port not working, loose connection.
• Repair Action:

o Daughterboard: On some laptops, the I/O ports are on a separate
daughterboard that connects to the motherboard via a flex cable. This is a
simple replacement.

o Soldered: On many laptops (especially MacBooks), the ports are soldered
directly to the motherboard. This requires advanced soldering skills and is not
a "basic" repair.

o Tools: Precision screwdrivers, soldering iron/hot air station (for advanced
repair).

• Cautions: Be careful not to damage the flex cable. For soldered ports, follow proper
soldering techniques.

General Reminders: 
• ESD Precautions: Wear your ESD wrist strap throughout the entire process.
• Manufacturer Guidelines: Always follow the specific disassembly and reassembly

steps from the service manual for the laptop model.
• Testing: After each repair, perform a full functionality check to ensure the issue is

resolved and no new problems have been created.

 

A significant portion of laptop repair involves software issues, from corrupted operating 
systems to driver conflicts. Here, we focus on the professional and official methods for 
installing, repairing, or updating the OS to resolve software faults, without resorting to 
unauthorized or unreliable methods. 
1. macOS Laptops:

• Tool: macOS Recovery/Internet Recovery.
• Purpose: This is the primary tool for all macOS software-related repairs. It's a

bootable recovery environment built into the device's firmware.
• How to Access: On startup, hold down Command (⌘) + R for standard

recovery or Option (⌥) + Command (⌘) + R for Internet Recovery (to
download the OS from Apple's servers).

• Key Functions:
▪ Reinstall macOS: This reinstalls the operating system without affecting

user data (unless the drive is erased).
▪ Disk Utility: Used to repair, format, or partition the internal SSD.
▪ Time Machine: Restore the entire system from a previous backup.
▪ Terminal: For advanced command-line troubleshooting.

3.2.3 Software Installations and Updates 
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• Process: Guide the customer to back up their data (if possible). Boot into
recovery, open Disk Utility to verify the drive's health, and then select
"Reinstall macOS." Follow the on-screen prompts.

2. Windows Laptops:
• Tool: Windows PE (Preinstallation Environment).
• Purpose: A lightweight, bootable version of Windows used for installing, repairing,

and troubleshooting Windows systems. It's the environment you see when booting
from a Windows installation USB or DVD.

• How to Access: Boot the laptop from a Windows installation media (USB/DVD). On
the first screen, instead of clicking "Install now," click "Repair your computer" to
access the troubleshooting options.

• Key Functions:
o System Restore: Revert the system to a previous restore point.
o Startup Repair: Automatically fix problems that prevent Windows from loading.
o Command Prompt: Use command-line tools like SFC, DISM, or CHKDSK to

diagnose and repair the system drive.
o Reinstall Windows: Erase the drive and perform a clean installation.

• OEM Recovery Tools: Many manufacturers (e.g., Dell, HP, Lenovo) include a recovery
partition or provide a dedicated recovery tool that can restore the system to its
factory state, including all pre-installed drivers and software.

3. General Software Repair Procedures:
• Back up Data: Always advise the customer to back up their data before performing

any major software rectification.
• Troubleshooting: Before a full reinstall, try simpler fixes like running SFC /scannow

(Windows) or booting into Safe Mode (macOS).
• Driver Updates: Use the manufacturer's official website or a dedicated driver utility

to ensure all drivers are up to date. Outdated drivers are a common cause of
hardware-related software issues.

• Documentation: Document the specific software actions performed, including the OS
version installed and any troubleshooting steps taken.

Cautions: 
• Data Loss: Always warn the customer about the risk of data loss, even with non-

destructive reinstallations.
• Correct Media: Use the correct Windows or macOS version for the device.
• Activation: Ensure you have the necessary product keys or digital licenses for

Windows to reactivate correctly.
By using these official and robust tools, you can resolve software issues professionally and 
reliably. 

0000 

Handheld Devices (Mobile & Accessories) Technician



113

The cooling system is a critical, yet often neglected, component of a laptop. Its failure can lead 
to severe performance throttling, system instability, and irreversible damage to the CPU and 
GPU. Here, we focus the procedures for cleaning and maintaining the cooling system, which 
is a key part of both routine service and performance-related repairs. 
1. Understanding the Cooling System:

• Heatsink: A metal block (often copper) that draws heat away from the CPU/GPU.
• Thermal Paste/Pads: A thermal interface material (TIM) applied between the heatsink

and the CPU/GPU to ensure efficient heat transfer. Paste is for CPUs/GPUs; pads are
for other components like VRMs or VRAM.

• Cooling Fan: Draws cool air into the chassis and expels hot air out, circulating air over
the heatsink.

2. Signs of Cooling System Failure:
• Loud Fan Noise: A fan that is constantly running at high speed, or a grinding noise,

indicates a fan motor problem.
• Overheating: The laptop feels excessively hot to the touch.
• Thermal Throttling: The computer slows down or freezes under heavy load as the

CPU/GPU reduces performance to prevent overheating.
• Sudden Shutdowns: The device shuts off without warning.

3. Maintenance Procedure:
• Step 1: Disassembly: Carefully dismantle the laptop to gain access to the cooling

system (fan, heatsink, and processor). Disconnect the fan's power cable.
• Step 2: Cleaning:

o Fan and Vents: Use compressed air (briefly) or a soft brush to remove dust from
the fan blades, fan housing, and air vents. Hold the fan blades to prevent them
from spinning while using compressed air, as this can damage the motor.

o Heatsink Fins: Use a brush or compressed air to clean the dust and debris from
the heatsink fins, as this is where heat is expelled.

• Step 3: Thermal Paste/Pad Replacement (The Key Step):
o Heatsink Removal: Unscrew the heatsink from the motherboard. The screws are

often numbered. Loosen them in a crisscross pattern to prevent bending the
heatsink or cracking the processor.

o Old Paste Removal: Use isopropyl alcohol (IPA) and a lint-free cloth to gently but
completely clean the old, dried-out thermal paste from the surface of the
CPU/GPU and the heatsink.

o New Paste Application: Apply a small amount (a pea-sized blob) of new, high-
quality thermal paste to the center of the CPU/GPU. The pressure from the
heatsink will spread it evenly. Do not spread it manually.

o Thermal Pads: If the heatsink uses thermal pads for other components, carefully
remove the old ones and replace them with new pads of the correct thickness.

3.2.4 Thermal Pasting and Replacing Thermal Pads or 
Fans 
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• Step 4: Reassembly:
▪ Reinstall Heatsink: Carefully place the heatsink back onto the CPU/GPU. Secure the

screws in the same crisscross pattern, tightening them gradually. Do not overtighten.
▪ Reconnect Fan: Reconnect the fan's power cable.
▪ Full Reassembly: Reassemble the laptop.

Tools and Materials:
• Precision Screwdrivers
• Plastic Spudgers
• Canned Air/Soft Brush
• Isopropyl Alcohol (90%+)
• Lint-Free Cloths
• High-Quality Thermal Paste
• Replacement Thermal Pads (if needed)
• Replacement Cooling Fan (if needed)

Documentation: 
Always document the thermal maintenance performed, including the type of thermal paste 
or pads used. 

 
 
After any repair that involves opening the laptop, especially those near the motherboard or 
antennas, it is critical to test the Wi-Fi and Bluetooth modules. A poorly seated antenna, a 
damaged cable, or a software driver issue can lead to connectivity problems that the customer 
will immediately notice. 
1. Testing Wi-Fi Functionality:

• Symptoms: Cannot connect to a Wi-Fi network, weak signal, intermittent
disconnections, slow speeds.

• Testing Steps:
o Enable Wi-Fi: Ensure the Wi-Fi is turned on in the operating system settings

(Network Settings in Windows, System Settings in macOS).
o Connect to a Network: Connect to a known good Wi-Fi network.
o Check Signal Strength: Observe the signal strength indicator. Use a command-

line tool (e.g., netsh wlan show interfaces in Windows or airport -s in macOS
Terminal) to check the actual signal strength (RSSI/dBm).

o Test Connectivity: Open a web browser and browse to a few websites to confirm
internet access. Run a speed test.

o Troubleshooting: If issues are found, first try a software fix (reinstalling drivers).
If the problem persists, the issue is likely hardware-related (antenna, card, or
connection).

• Testing Bluetooth Functionality:

• Symptoms: Cannot connect to a Bluetooth device, device disconnects, audio
stuttering.

• Testing Steps:
o Enable Bluetooth: Turn on Bluetooth in the OS settings.

3.2.5 Testing Wireless and Connectivity Modules 
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o Pair with a Device: Attempt to pair a known good Bluetooth device (e.g., a
mouse, headphones).

o Test Functionality: Once paired, test the device's functionality (e.g., move the
mouse, play audio through the headphones).

o Troubleshooting: As with Wi-Fi, start with software troubleshooting
(reinstalling drivers). If hardware is suspected, the Bluetooth module is often
part of the Wi-Fi card.

2. Hardware Troubleshooting:

• Re-open and Inspect: If software troubleshooting fails, re-open the laptop and check:
o Antenna Cables: Ensure the small black and white antenna cables are

securely connected to the Wi-Fi/Bluetooth card. Look for any kinks, pinches,
or tears.

o Card Seating: Verify that the Wi-Fi/Bluetooth card (an M.2 or Mini-PCIe card)
is securely seated in its slot and held in place by its screw.

o Physical Damage: Check for any physical damage on the card itself or its
connectors.

Documentation: 

• Document the results of these tests, noting whether Wi-Fi and Bluetooth connected
successfully, and any troubleshooting steps taken.

The final stage of a repair is reassembly and final testing. A flawless reassembly is crucial for 
the device's integrity, aesthetics, and long-term functionality. Here, we combine all the 
preceding steps, from careful reassembly to a comprehensive post-repair functionality check. 

1. Reassembly Procedure:
• Reverse Order: Reassemble the laptop by following the reverse order of disassembly.
• Connectors: Reconnect all flex cables and antenna cables, ensuring each connector is

fully seated and its latch (if any) is securely closed.
• Cable Routing: Pay close attention to cable routing. Route cables exactly as they were

originally to prevent them from being pinched or damaged by other components.
• Screws: Refer back to your screw map. Use the correct screw in the correct location.

Do not overtighten screws.
• Chassis Clips: Ensure all plastic clips on the bottom cover and other panels snap back

into place securely, leaving no gaps.

2. Final Functionality Check:
• Pre-Boot Check: Before fully closing the laptop, connect the power adapter (and the

battery) and perform a quick boot-up test to ensure the screen works and the device
powers on.

3.2.6 Reassembling of Laptops and Appropriate 
Functionality Checks 
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• Comprehensive Checklist: After the laptop is fully reassembled, perform a
comprehensive functionality test.
o Power/Boot: Turn the laptop on and off.
o Display: Check the screen for artifacts, dead pixels, and brightness.
o Keyboard/Touchpad: Test every key on the keyboard. Test the touchpad's

functionality and gestures.
o Connectivity: Test Wi-Fi, Bluetooth, and all I/O ports with known good

peripherals.
o Audio: Play a sound or video to test the speakers and headphone jack.
o Webcam/Mic: Test the webcam and microphone.
o Charging: Plug in the power adapter and confirm the battery is charging.
o Stress Test: For a thermal repair , run a stress test (e.g., a benchmark) for a few

minutes while monitoring temperatures to confirm the cooling system is working
optimally.

Documentation: 
Document the successful reassembly and the results of the final functionality check. This is 
the last record in the repair ticket, confirming the device is ready to be returned to the 
customer. 

By reassembling the laptop correctly and performing a thorough final check, you ensure that 
the repair is not only successful in fixing the original problem but also in returning a device 
that is in excellent working order. 
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Mobile accessories, like chargers, earphones, and power banks, while often simpler than 
phones or laptops, are not designed for easy repair. They are frequently sealed with strong 
adhesives or sonically welded, making them difficult to open without causing damage. Here, 
we focus on the careful, systematic, and ESD-safe approach required for opening and 
inspecting accessories for repair. 

1. Preparing the Workspace and Tools:

• ESD-Safe Environment: Set up an ESD-safe mat and wear a wrist strap. Many
accessories contain simple circuit boards and sensitive ICs that can be damaged by
static discharge.

• Specialized Tools: Gather a set of ESD-safe tools, including:
o Plastic opening picks and spudgers: Essential for prying open sealed casings

without marring the plastic.
o Precision hobby knife or razor: For carefully cutting through plastic welds or

seams.
o Heat gun: For softening adhesives on certain accessories.
o Fine-tipped tweezers: For handling small components and wires.
o Magnifying glass or microscope: To inspect small components and circuit boards.

2. Systematic Opening and Inspection:

• Assess the Design: Before attempting to open the accessory, carefully inspect its
casing. Look for any seams, clips, or screw points. Many chargers and power banks
have plastic casings that are either snapped together or ultrasonically welded.
Earphones and cables are often glued.

• Apply Minimal Force:
o Prying: Use plastic opening picks to gently pry along the seams of snap-together

casings. Go slowly to avoid breaking the plastic clips.

Unit Objectives 

UNIT 3.3: Repair of Mobile Accessories 

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

1. Inspect accessories such as chargers, earphones, and power banks to identify common

faults like broken connectors or faulty circuits.

2. Repair or replace components using ESD-safe tools, SMT-compatible techniques, and

rework stations.

3. Test accessories to ensure functionality and compliance with safety standards.

3.3.1 Using ESD-Safe Tools 
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▪ Cutting: For welded or glued casings, use a hobby knife to carefully score the seam.
Avoid cutting too deeply, as you might damage the internal components.

▪ Heating: For accessories with strong adhesive (e.g., earphone earbuds, cable ends),
use a heat gun on a low setting to soften the adhesive before prying.

• Internal Inspection:
• Board & Wiring: Once opened, carefully inspect the internal circuit board and

wiring. Look for:
• Burnt components: A sign of a short circuit or overvoltage.
• Loose or broken wires: A common cause of charging failures or audio issues.
• Water damage or corrosion: Visible signs of liquid ingress.
• Physical damage: Cracks in the PCB or ICs.
• Handling with Care:

o Battery: If a power bank or wireless earphone contains a battery, handle it
with care. Look for signs of swelling.

o Soldering Points: Inspect the soldering points where wires connect to the
PCB. Cold solder joints or broken connections are common faults.

Documentation: 
Document the disassembly method used, any damage found during inspection, and the 
components that need repair or replacement. This is crucial for guiding the repair process. 

 

 

The most common faults in mobile accessories are straightforward electrical or physical 
failures. Here, we focus on the hands-on skills required to repair these issues, which primarily 
involve soldering, wiring, and component replacement. 

1. Repairing Damaged Connectors:

• Diagnosis: The connector (e.g., USB-C, Lightning, Micro-USB) is physically damaged,
bent, or has a loose connection.

• Repair Action:
▪ Desoldering: Use a fine-tipped soldering iron or a hot air gun to carefully desolder

the faulty connector from the accessory's PCB. Use solder wick to remove excess
solder.

▪ Pad Preparation: Clean the solder pads on the PCB with isopropyl alcohol (IPA)
and a soft brush, ensuring they are clean and free of old solder.

▪ Soldering: Place the new connector onto the pads. Solder the new connector in
place, ensuring each pin has a clean, solid connection to its corresponding pad.
Check for any solder bridges between pins.

• Tools: Fine-tipped soldering iron, hot air gun, solder wick, IPA, precision tweezers,
microscope.

3.3.2 Repairing/ Replacing Damaged Connectors, Broken 
Wiring, and Faulty Charging Circuits 
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• Cautions: Connectors have very small pins that can be easily bridged with solder. A
microscope is highly recommended for this task.

2. Repairing Broken Wiring:

• Diagnosis: A cable is frayed or a wire has broken off a soldering point on the PCB.

• Repair Action:

• Stripping: Carefully strip the insulation from the broken wire.

• Tinning: Apply a small amount of solder to the stripped end of the wire ("tinning") to
prepare it for soldering.

• Soldering: Solder the wire back onto its original pad on the PCB. Ensure the
connection is strong and that the wire is not loose.

• Tools: Soldering iron, wire cutters/strippers, tweezers.

• Cautions: Use minimal heat to avoid melting the wire's insulation. Ensure the wire is
soldered to the correct pad.

3. Repairing Faulty Charging Circuits (in chargers and power banks):

• Diagnosis: A charger or power bank is not outputting power. This often involves a
simple fault in the charging circuit.

• Repair Action:

• Fuses: Use a multimeter in continuity mode to check the fuse on the PCB. A reading
of 0 ohms or a beep indicates a good fuse; an "open" circuit indicates a blown fuse.
Replace the fuse with one of the same amperage rating.

• Capacitors/Resistors: Inspect capacitors and resistors for signs of damage (e.g., a
bulging capacitor). Use a multimeter to check the resistance or capacitance of these
components. Replace if faulty.

• ICs: A burnt or damaged charging IC (integrated circuit) is more complex. This requires
advanced chip-level repair techniques.

• Tools: Multimeter, soldering iron, tweezers, desoldering tools.

• Cautions: Be careful when working with a charger's circuit board, as some areas may
still hold a high voltage charge even when unplugged. Always use an ESD mat.

Documentation: 
Document the specific repair performed (e.g., "Replaced USB-C connector," "Soldered broken 
wire back onto PCB," "Replaced blown fuse"). 
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For more complex accessory (batteries, fuses, resistors, or ICs) faults, the repair requires 
replacing individual components on the circuit board using SMT-compatible techniques. Here, 
we focus on the safe and precise methods for handling and replacing components like 
batteries, fuses, resistors, and small ICs. 
1. Testing and Replacing Batteries (in power banks or wireless accessories):

• Diagnosis: The battery is not holding a charge, has a short lifespan, or is swollen.

• Repair Action:

• Safety First: Handle swollen batteries with extreme caution.

• Desoldering: Carefully desolder the battery's positive and negative terminals from the
PCB. Do not cut the wires, as this can cause a short circuit.

• Replacement: Solder a new battery of the same voltage and capacity in place, ensuring
correct polarity.

• Tools: Soldering iron, multimeter, wire cutters.

• Cautions: Always double-check polarity before soldering the new battery.

2. Testing and Replacing Fuses and Resistors:

• Diagnosis: A fuse or resistor is physically burnt or a multimeter test shows a fault.

• Repair Action:

• Desoldering: Use a soldering iron with a fine tip or a hot air gun to remove the faulty
component.

• Pad Preparation: Clean the pads with IPA and a brush.

• Replacement: Solder a new component of the correct value in its place.

• Tools: Soldering iron, hot air gun, multimeter, tweezers.

• Cautions: Use minimal heat to avoid damaging the surrounding components.

3. Testing and Replacing Integrated Circuits (ICs):

• Diagnosis: A specific IC is suspected of being faulty (e.g., a charging IC).

• Repair Action:

• Desoldering: Use a hot air rework station with an appropriate nozzle to desolder the
faulty IC. Preheating the board is highly recommended.

• Pad Preparation: Use solder wick and IPA to clean the pads on the PCB.

• Placement: Use a microscope and fine tweezers to place the new IC precisely on the
pads. Ensure the orientation is correct.

• Soldering: Use the hot air station to solder the new IC in place, ensuring all pins or solder
balls are properly reflowed.

• Tools: Hot air rework station, infrared preheater, microscope, tweezers, solder paste,
solder wick.

• Cautions: These are delicate, heat-sensitive components. Precise temperature control
is critical to avoid damage.

3.3.3 Testing and Replace Basic Components 



122

4. PCB Cleaning and Inspection:

• After any soldering, use IPA and a soft brush to clean the board and remove all flux
residue.

• Perform a final visual inspection under a microscope to ensure clean solder joints and
no new damage.

Documentation: 
Record the specific components replaced and the techniques used. 

 

The final step after repairing a mobile accessory is a comprehensive test to ensure it is not 
only functional but also electrically safe. A faulty repair could pose a risk of fire, electric shock, 
or damage to the customer's device. 
1. Electrical Safety Checks (Priority #1):

• Visual Inspection: Re-inspect the repair area for any signs of shorts, solder bridges, or
loose wires. Ensure the casing is securely closed.

• Multimeter Check:
▪ Continuity: Use a multimeter in continuity mode to ensure there are no short

circuits between power and ground lines.
▪ Voltage Output: For chargers and power banks, use a multimeter to check the

voltage output. It should be stable and match the manufacturer's specifications
(e.g., 5V DC for standard USB, or higher for fast chargers).

• Thermal Test: For a charger or power bank repair, connect it to a load and monitor its
temperature. It should not become excessively hot.

2. Functional Compliance Checks:
• Power & Charging:

▪ Charging Cable/Adapter: Connect the repaired accessory to a known good
device and ensure it charges correctly. Use a USB ammeter to confirm the device
is drawing power at the correct rate.

▪ Power Bank: Connect the power bank to a device and ensure it begins charging.
Check that the LED indicators (if any) are functioning correctly.

• Audio:
▪ Earphones: Connect the repaired earphones to a device. Play audio to ensure

both the left and right channels are working and there is no static or distortion.
Test the microphone if applicable.

• Data Transfer:
▪ Cables: For a data cable, connect it to a computer and ensure the device is

recognized and data can be transferred.
Documentation: 

• Record the final test results in the repair ticket. Note that the accessory passed all
electrical and functional safety checks.

• This documentation confirms that the repair was successful and the accessory is safe to
be returned to the customer.

By adhering to these rigorous testing protocols, you not only complete the repair but also 
ensure the accessory is reliable and safe for the customer. 

3.3.4 Testing of Repaired Mobile Accessories 
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A professional repair is not complete until the workspace is fully restored to a clean, 
organized, and ready state for the next job. This final step is vital for efficiency, safety, and 
maintaining a high standard of work. 
1. Cleaning the Workbench:

• Remove All Debris: After a repair is finished, the workbench is often covered in small
screws, adhesive residue, dust, and used consumables. Use a soft brush or a specialized
vacuum to meticulously remove all debris.

• Wipe Down the Surface: Use a lint-free cloth and an approved cleaning solution (e.g.,
isopropyl alcohol) to wipe down the entire work surface, including the ESD mat. This
removes dirt, oils, and any lingering chemical residue.

• Inspect the ESD Mat: Check the ESD mat for any signs of damage or wear and tear.
Ensure it is still properly grounded.

2. Organizing and Storing Tools:

• Clean the Tools: Clean all tools used during the repair. Remove any solder residue from
soldering iron tips, wipe down tweezers and spudgers, and clean any sticky residue from
screwdrivers.

• Return to Designated Storage: Every tool should have a designated place on the
workbench or in a tool kit. Return each tool to its proper location. This prevents tools
from being misplaced, damaged, or lost.

• Store Consumables: Properly store consumables like solder, flux, and cleaning
solutions. Ensure all containers are closed tightly.

3. Preparing for the Next Job:
• Empty Waste Bins: Dispose of all general and hazardous waste in their appropriate

containers.
• Restock Consumables: Note any consumables that are running low and need to be

restocked for the next repair.

Unit Objectives 

UNIT 3.4: Post-Repair Procedures 

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

1. Perform final quality checks on repaired devices using diagnostic tools to ensure

complete functionality.

2. Clean and organize the repair area, properly store tools, and dispose of e-waste

following environmental norms.

3. Maintain accurate records of repair work, including parts replaced, duration, and

customer feedback.

3.4.1 Cleaning and Organizing the Workbench 
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• Document Tool Maintenance: If a tool required a maintenance action (e.g., a
soldering iron tip needed to be re-tinned), document it.

• Importance of a Clean Workspace:
• Efficiency: A clean workspace means you can find the tools you need quickly, which

speeds up the repair process.
• Safety: Reduces the risk of electrical shorts, fire hazards from flammable liquids, and

cuts from misplaced tools.
• Quality Control: A clean environment prevents dust and debris from contaminating a

device during reassembly.
By making a clean and organized workspace a routine, you ensure that you are always 
ready to deliver high-quality, professional repairs. 

 

The final quality check is the last line of defense against a failed repair and a dissatisfied 
customer. This step involves a comprehensive, systematic test of the repaired device to 
ensure that the original fault is resolved, no new problems have been introduced, and all 
functions are working correctly. 
1. The Comprehensive Checklist:

• Power and Boot: Ensure the device powers on and off smoothly, and the operating
system loads without errors.

• Display and Input:
o Laptops: Test the screen for dead pixels, backlight function, and brightness

control. Test every key on the keyboard and all functions of the touchpad.
o Accessories: Test that the accessory is recognized by the device and performs its

intended function (e.g., a mouse moves the cursor, a cable charges the device).
• Ports and Connectivity:

o Laptops: Test all USB, HDMI, and other I/O ports with known good peripherals.
o Wi-Fi and Bluetooth: Connect to a Wi-Fi network and a Bluetooth device to

confirm full wireless functionality.
o Audio and Peripherals: Test speakers, microphone, webcam (on a laptop), and

any other integrated peripherals.
• Battery and Charging:

o Laptops: Plug in the power adapter and confirm the battery is charging. Check
the battery health report to ensure the new battery is performing as expected.

o Accessories: Test that the accessory charges itself (e.g., a power bank) or a
connected device.

2. Using Diagnostic Tools:
• Built-in Diagnostics: Run the laptop's built-in diagnostic tools (e.g., Apple Diagnostics

for MacBooks, Windows Memory Diagnostic) to perform a final hardware scan.
• Software Tools: Use software like HWMonitor to check component temperatures

after a repair, especially for cooling system maintenance.

3.4.2 Final Quality Checks on Repaired Laptops and 
Mobile Accessories 
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• External Tools: Use a multimeter to check the voltage output of a repaired charger or
a USB ammeter to confirm the charging current of a cable.

Documentation: 
• Record all test results in the repair ticket. Note any successful connections, power

readings, and a final "pass" or "fail" for each major component.
• This detailed record provides proof that the device was fully functional upon

completion of the repair.

Importance of Quality Checks: 
A thorough quality check not only ensures customer satisfaction but also reduces the number 
of "comebacks" (devices returned with unresolved issues), which saves time, labor, and 
resources. 

The responsible management of electronic waste (e-waste) is a core environmental and safety 
responsibility for any repair technician. E-waste contains hazardous materials that can harm 
the environment if not disposed of correctly. Here, we outlines the process for segregating 
and disposing of faulty and non-repairable parts. 
1. Understanding E-waste:

• Hazardous Materials: E-waste contains toxic substances like lead (in solder), cadmium
(in batteries), and brominated flame retardants.

• Valuable Materials: It also contains valuable resources like gold, silver, copper, and rare
earth elements that can be reclaimed through recycling.

• Regulatory Compliance: E-waste disposal is governed by strict local, national, and
international laws.

2. Segregation Protocols:
• Faulty Components: Keep all faulty components (e.g., a broken screen, a faulty

motherboard, a cracked case) separate from functional parts.
• Categorization: Segregate e-waste into specific categories:

o Batteries: Lithium-ion batteries must be stored in a dedicated, fire-resistant
container and are never to be mixed with other waste.

o PCBs (Motherboards): Store all circuit boards in a separate container.
o LCD/OLED Panels: These are often handled separately due to their internal

components.
o Plastics and Metals: Non-electronic plastic and metal parts can often be recycled

in a different stream.
o Consumable Waste: Used flux removers, wipes, and other contaminated

consumables should be disposed of as per chemical safety regulations.

3.4.3 Segregation and Disposal of E-Waste and Non-
Repairable Parts 
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Disposal Process: 
• Certified E-waste Recyclers: The only acceptable method for e-waste disposal is to send

it to a certified, reputable e-waste recycling facility. These facilities have the proper
equipment to safely dismantle devices, extract valuable materials, and neutralize
hazardous substances.

• Never in General Trash: Under no circumstances should e-waste be disposed of in a
general waste or recycling bin.

• Documentation: Keep records of all e-waste sent for recycling, including the type and
weight of the materials.

4. Non-Repairable Devices:
• If a laptop or accessory is deemed Beyond Economic Repair (BER), the customer may

choose to have it returned or have you disposed of it for them. If the customer consents
to disposal, treat the entire device as e-waste and follow all segregation and disposal
protocols.

By diligently segregating and properly disposing of e-waste, you contribute to a safer, more 
sustainable repair industry. 

 

Thorough documentation is the final and most critical administrative step of any repair. A 
complete and accurate record provides a transparent history of the device, supports warranty 
claims, and is invaluable for quality control and future reference. 
1. The Repair Log:

• Standardized System: Use a repair management system (RMS) to create a detailed log
for every repair job.

Key Information: 
• Job ID & Device Info: The unique repair ticket number, device serial number, and

customer information.
• Initial Problem & Final Diagnosis: A summary of the reported issue and the confirmed

root cause.
• Parts Replaced: A clear list of all components replaced, including part numbers and

source.
• Service Duration: The time spent on diagnostics and the repair itself. This data is crucial

for labor cost analysis and efficiency tracking.
• Total Cost: The final cost of the repair, including parts, labor, and taxes.

2. Quality Control & Customer Feedback:
• Quality Checks: Document the results of the final quality checks. Note that the device

passed all functional tests and that no new issues were found.
• Customer Feedback: Record any feedback provided by the customer at the time of

pickup. This data is invaluable for improving service and identifying areas for
improvement.

3.4.4 Documenting the Repair Activities 
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3. Benefits of Comprehensive Documentation:
• Accountability: Creates a clear record of who performed the repair and what actions

were taken.
• Customer Trust: Provides a transparent and professional record that builds confidence.
• Warranty Support: Serves as proof for warranty claims on replacement parts.
• Future Reference: If the device returns for a different issue, the repair history is readily

available for the next technician.
• Quality Control & Analytics: The data from repair logs can be used to track repair

success rates, identify common points of failure for specific devices, and optimize
inventory.

By making meticulous documentation a routine part of your workflow, you uphold the 
highest standards of professional repair. 
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A. Multiple Choice Question:
1. What is the first and most crucial step before dismantling a laptop?

a. Removing the screen
b. Disconnecting the power adapter and battery
c. Removing the keyboard
d. Checking for cosmetic damage

2. What is the primary function of thermal paste in a laptop's cooling system?
a. To lubricate the cooling fan
b. To hold the heatsink in place
c. To ensure efficient heat transfer from the CPU/GPU to the heatsink
d. To clean the heatsink fins

3. What is the purpose of Windows PE (Preinstallation Environment)?
a. To play games
b. To install, repair, and troubleshoot Windows systems
c. To manage files and folders
d. To browse the internet

4. What is the simplest and most effective diagnostic for accessories?
a. Using a multimeter
b. Using a USB ammeter
c. Substitution with a known good device
d. Performing a software update

5. What does the "sfc /scannow" command do in Windows?
a. It checks the device's RAM for faults.
b. It scans for and repairs corrupted system files.
c. It formats the hard drive.
d. It runs a stress test on the CPU.

B. Fill in the Blanks:
i. A laptop is considered Beyond Economic Repair (BER) when the cost of repair exceeds

a certain percentage of its ______________.
ii. The most important built-in diagnostic tool for MacBooks is called ______________.

iii. When using compressed air to clean a laptop's cooling fan, it is important to hold the
fan blades to prevent them from ______________ and damaging the motor.

iv. The most common and visible fault in charging cables and adapters is ______________.
v. A power bank's battery that is not holding a charge or is swollen should be handled with

extreme ______________.
7. What does a technician use a multimeter to check for in a power adapter?
8. What is a common way to test if a laptop's internal display is faulty?
9. What are the key troubleshooting steps if a repaired laptop has Wi-Fi or Bluetooth issues?
10. What is the most common and visible fault in charging cables and adapters?
11. When repairing mobile accessories, what is the significance of using a microscope?

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

1. Apply waste categorization principles to effectively identify and handle recyclable,

reusable, and disposable components.

2. Follow environmental regulations and integrate standard practices to ensure eco-

compliant repair activities.

3. Use eco-friendly methods and materials to minimize waste and promote sustainable

repair work.

4. Align work practices with organizational sustainability protocols to support

environmental goals.

 
Key Learning Outcomes 
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Adhering to sustainability practices begins with a fundamental understanding of what can and 
cannot be salvaged from a telecom device or component. Here, we focus on the ability to 
identify and categorize components for recycling, refurbishment, or reuse, which reduces 
waste and conserves resources. 
1. Reusable Components:
These are components that can be salvaged from a faulty device and used as a direct
replacement in another, similar device, without requiring significant repair.

• Motherboards/Logic Boards: A motherboard from a device with a cracked screen, but
a perfectly functional board, can be reused.

• Displays: A display from a device with a logic board fault can be reused.
• Cameras, Speakers, and Microphones: These are often modular and can be easily

salvaged.
• Chassis and Housings: The outer plastic or metal casing of a device can be reused if it

is in good cosmetic condition.
• Connectors and Flex Cables: A functional connector or cable from a faulty device can

be salvaged.

2. Refurbishable Components:
These are components that are faulty but can be restored to a functional state through repair.
This is often more cost-effective and environmentally friendly than replacing them.

• Motherboards with Minor Faults: A motherboard with a short circuit on a specific
power rail or a faulty IC can be repaired at the component level.

• Connectors: A charging port that has a single broken pin can be repaired.
• Software Issues: A device with a "bricked" operating system can be refurbished

through software flashing.

Unit Objectives 

UNIT 4.1: Identification and Categorization of 
Recyclable, Reusable, and Disposable Components 

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

1. Explain the difference between recyclable, reusable, and disposable components.

2. Identify common materials and components that can be recycled, reused, or need

disposal.

3. Categorize waste materials appropriately during and after repair activities.

4. Demonstrate proper segregation techniques as per material type and disposal category.

4.1.1 Identification of Telecom Components 

Handheld Devices (Mobile & Accessories) Technician
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3. Recyclable Components:
These are components that cannot be reused or refurbished but contain materials (metals,
plastics, glass) that can be extracted and reused in a new manufacturing process.

• Scrapped Motherboards: A severely water-damaged or physically broken
motherboard cannot be repaired but contains valuable materials like gold, silver, and
copper.

• Old Batteries: Batteries that have reached the end of their life cycle cannot be reused
or refurbished and must be recycled.

• Plastic and Metal Parts: Broken plastic housings and metal brackets can be sent for
recycling.

• Displays: A physically damaged display can be recycled for its glass, plastic, and metal
content.

How to Identify: 
• Visual Inspection: Look for physical damage, cracks, or burnt components.
• Functional Test: A quick functional test can determine if a component is working.
• Diagnosis: Use a multimeter or a diagnostic tool to check for electrical faults.

By correctly identifying these categories, a technician can make informed decisions that 
promote a circular economy in telecom repair. 

After identifying a component's potential for reuse, refurbishment, or recycling, the next step 
is to physically sort it into the correct waste streams. Proper segregation is crucial for a smooth 
and compliant disposal process. 
1. The Three Categories:

• Reusable/Refurbishable: This category contains all the components that can be reused
in a future repair or restored to a working state. These are valuable assets and should
be treated as part of the company's inventory, not as waste.

• Recyclable: This category contains components that are no longer usable but can be
recycled for their material content.

• Hazardous Waste: This category contains components that pose a risk to the
environment or human health. These require specialized handling and disposal.

2. Segregation Protocols:
• Labeling: Use clearly labeled bins or containers for each category. Examples:

o "Salvaged Parts - Reusable"
o "E-Waste - Recyclable Components"
o "Hazardous Waste - Batteries"
o "Hazardous Waste - LCDs/OLEDs"

• Container Specifications:
• Reusable Components: Store in clean, organized bins or shelves. Use anti-static bags

for sensitive components like motherboards.
• Recyclable Components: Store in a designated e-waste collection bin.

4.1.2 Sort Materials Into Recyclable, Reusable, and 
Hazardous Waste Categories 
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• Hazardous Waste: Use specific containers for hazardous materials. For example, a
fire-resistant container for batteries.

• Workplace Organization: Place these bins in a dedicated area of the workspace, away
from the active repair bench.

3. Common Hazardous Materials in Telecom:
• Lithium-ion Batteries: Can be a fire and safety hazard if punctured or damaged.
• Circuit Boards: Contain heavy metals like lead and cadmium.
• Displays (older LCDs): May contain small amounts of mercury.
• Chemicals: Spent cleaning solvents, flux removers, and other chemical waste.

By sorting materials correctly from the outset, you ensure that valuable resources are not lost 
and that hazardous materials are handled safely. 

 
 
 

Before a faulty component is sent to the recycling or hazardous waste bin, it should be 
examined for potential refurbishment. This process turns a piece of waste into a reusable 
asset, which is a core tenet of sustainability in repair. 
1. The Refurbishment Assessment:

• Visual Inspection: Use a magnifying glass or a microscope to inspect the faulty
component for signs of repairability. Look for:

• Minor Physical Damage: A motherboard with a few broken traces can be repaired with
micro-soldering. A charging port with a single broken pin can be replaced.

• Software-Related Faults: A component that is non-functional due to corrupted
firmware can be repaired by flashing the firmware.

• Cleanliness: A component with light water damage can be cleaned with an ultrasonic
cleaner and a solvent.

• Diagnosis: Use a multimeter or other diagnostic tools to confirm the specific fault. For
example, a multimeter can be used to check for a short circuit on a power rail of a
motherboard.

2. Documentation:
• Refurbishment Log: Maintain a separate log for components that have been identified

as candidates for refurbishment.
• Key Findings: Document the following:
• Component: The name and model of the component.
• Fault: The specific fault identified (e.g., "Short circuit on Vbat rail," "Broken trace,"

"Corrupted firmware").
• Repair Feasibility: A "yes" or "no" for whether the component is repairable, along with

a brief reason.
• Estimated Repair Cost: A quick estimate of the time and parts required to refurbish

the component.
• Supervisor Approval: In some cases, a supervisor's approval may be required before

investing time and resources into refurbishing a component.

4.1.3. Examing Faulty Components for Potential 
Refurbishment 
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Importance: 
This process helps the company build a stock of refurbished parts, which reduces procurement 
costs and contributes to a more sustainable business model. 

 

 

Hazardous materials require specialized handling to protect both the technician and the 
environment. Here, we focus on the crucial steps of labeling and segregating these materials 
for specialized disposal. 
1. The "Hazardous Materials" Label:

• Clear Identification: Use clear, standardized labels on all containers for hazardous
materials.

• Information: The label should include:
• Material Type: "Lithium-ion Batteries," "Damaged LCD Panel," "Circuit Boards,"

"Chemical Waste."
• Warning: "Hazardous Material - Do Not Dispose in General Waste."
• Date: The date the material was placed in the container.

2. Segregation and Storage:
• Dedicated Containers: Use separate, dedicated containers for each type of hazardous

material.
• Battery Disposal: Store all batteries (even seemingly dead ones) in a fire-resistant

container. Do not mix them with other waste. Tape the terminals of the batteries to
prevent accidental short circuits.

• Circuit Boards: Store all circuit boards in a separate container.
• Chemicals: Store spent cleaning solvents and other chemical waste in a dedicated

container.
• Specialized Disposal:
• Certified Recyclers: Hazardous materials must be sent to certified e-waste recyclers

who have the proper equipment and licenses to safely process them.
• Never in the Trash: Never dispose of any hazardous material in general waste or

recycling bins.

Importance: 
Proper labeling and segregation are essential for a safe working environment and for ensuring 
compliance with all environmental regulations. 

4.1.4. Labelling and Segregation of Hazardous Materials 
for Specialized Disposal 
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The final step in the component-handling process is to make a final judgment call on the fate 
of each dismantled part. Here, we focus on evaluating a component to determine if it can be 
recycled for its material content or if it requires specialized, safe disposal due to hazardous 
materials. 
1. The Final Evaluation:

• Refurbishment Status: First, check the refurbishment log to see if the part was
deemed un-refurbishable.

• Material Content:
o Recyclable: If the part is made of metal, plastic, or glass and does not contain

hazardous materials, it can be sent to a standard e-waste recycling stream.
o Hazardous: If the part is a battery, a circuit board, or an LCD/OLED panel, it must

be treated as hazardous waste.
• Documentation: Document the final disposition of each part in the repair log.

2. Examples of Final Disposition:
• Motherboard:

o Un-refurbishable: Goes into the "E-Waste - Recyclable" bin.
o Severely damaged/burnt: Goes into the "E-Waste - Hazardous" bin.

• Plastic Housing:
o Un-reusable: Goes into the "E-Waste - Recyclable" bin.

• Battery:
o Always: Goes into the "Hazardous Waste - Batteries" bin.

Importance: 
This final evaluation ensures that all parts are handled in an environmentally responsible 
manner and that the company is in full compliance with all e-waste regulations. 

4.1.5 Evaluation of Dismantled Parts for Recycling or 
Safe Disposal 
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Safe handling and storage are the foundation of responsible waste management. This 
involves understanding the nature of different materials and following established guidelines 
to prevent accidents and environmental contamination. 
1. Handling Procedures:

• Hazardous Materials: Always wear appropriate personal protective equipment (PPE)
such as gloves and safety glasses when handling hazardous materials like damaged
batteries or circuit boards. Avoid puncturing or bending batteries, as this can lead to a
fire hazard.

• Non-Hazardous Materials: While less dangerous, materials like plastic housings and
metal frames should still be handled with care to avoid cuts and to prevent them from
becoming contaminated.

• Storage Guidelines:
o Segregation is Key: Store hazardous and non-hazardous materials in separate,

clearly labeled containers.
o Dedicated Containers:
o Hazardous Waste: Store damaged batteries in a fire-resistant container. Store

circuit boards and other electronic waste in a designated e-waste bin.
o Non-Hazardous Waste: Use separate bins for materials like cardboard packaging

or non-contaminated plastics.
o Secure Location: Store all waste bins in a secure, well-ventilated area away from

the main repair bench and any heat sources.

UNIT 4.2: Adherence to Environmental Standards 

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

1. Identify different waste types and follow appropriate handling and storage practices,
including segregation of materials, and placement in secure, ventilated areas.

2. Differentiate between hazardous and non-hazardous waste, and ensure safe, certified
disposal through authorized recycling partners.

3. Maintain accurate records of e-waste disposal and recycling.
4. Select and use safety gear correctly to prevent injury and contamination while handling

batteries, circuit boards, and chemicals.
5. Prevent environmental contamination through containment measures.
6. Participate in regular waste management audits and improvements

4.2.1 Safe Handling, Storage, and Disposal of Waste 

Unit Objectives 
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3. Disposal Guidelines:
• Hazardous Waste: Ensure that all hazardous materials are sent to a certified e-waste

recycling facility that is equipped to handle them safely.
• Non-Hazardous Waste: Dispose of non-hazardous waste according to standard

recycling or waste management protocols.
By following these guidelines, you ensure a safe working environment and maintain a 
clear chain of custody for all materials. 

Compliance with environmental regulations is a non-negotiable part of modern telecom 
operations. A technician must be aware of and actively follow all rules and regulations 
governing the handling and disposal of e-waste to avoid legal penalties and environmental 
harm. 

1. Understanding Relevant Regulations:
• Local and National Laws: Be aware of the specific e-waste regulations in your region.

These laws often dictate how electronic waste must be categorized, stored, and
disposed of.

• Manufacturer Directives: Many manufacturers have their own take-back programs or
specific guidelines for the disposal of their products.

• RoHS and WEEE: Understand the basic principles of the European Union's RoHS
(Restriction of Hazardous Substances) and WEEE (Waste Electrical and Electronic
Equipment) directives, as they influence global standards for e-waste.

2. Practical Compliance Actions:
• Proper Segregation: Always sort waste into the correct categories as per company

policy.
• Use Certified Partners: Ensure that all e-waste is collected and processed by certified

and legally compliant recycling partners.
• Documentation: Record all disposal activities to provide a verifiable paper trail for

compliance audits.
By maintaining strict compliance, you not only protect the environment but also the 
company's reputation and legal standing. 

4.2.2 E-Waste Management Regulations 
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Accurate and consistent record-keeping is a vital part of a sustainable workflow. It creates a 
verifiable history of all e-waste disposal and recycling activities, which is essential for audits 
and for tracking a company's environmental impact. 

1. The E-waste Disposal Log:
• Purpose: The log serves as a formal record of every disposal event.
• Information to Record: The log should include:
• Date of Disposal: The date the waste was transferred for disposal.
• Material Type and Quantity: The type of material (e.g., "Lithium-ion Batteries,"

"Circuit Boards") and its weight or count.
• Recipient of Waste: The name of the certified e-waste recycler.
• Disposal Certificate: The log should reference the disposal certificate provided by the

recycler.
• Technician's Name: The name of the technician who initiated the disposal.

2. Company Policies:
• Frequency: Follow company policy on how often to update the log (e.g., weekly,

monthly).
• System: Use the designated company system (e.g., an electronic database or a

physical logbook) for all record-keeping.
• Audits: The disposal log is the primary document used during internal and external

audits to verify compliance.
By meticulously recording all disposal activities, you ensure a transparent and auditable 
process. 

 

The use of appropriate protective equipment is the primary defense against injury and 
environmental contamination when handling hazardous waste.Here we focus on identifying 
and using the correct PPE for specific tasks. 
1. Personal Protective Equipment (PPE) for E-waste:

• Gloves: Use heavy-duty, puncture-resistant gloves (e.g., nitrile) to protect your hands
from hazardous chemicals, sharp edges on circuit boards, and the contents of
batteries.

• Safety Glasses: Wear safety glasses to protect your eyes from chemical splashes or
flying debris, especially when handling components with pressurized or liquid
content.

• Fume Extractor/Mask: Use a fume extractor when soldering and a respirator mask
when handling any waste that may produce hazardous dust or fumes.

2. Preventing Environmental Contamination:
• Spill Kits: Have a spill kit readily available for any accidental chemical spills.
• Containment: Store all hazardous waste in closed, leak-proof containers to prevent

spills or leaks into the environment.

4.2.3 Recording E-Waste Disposal and Recycling Activities 

4.2.4 Use of PPE While Handling Hazardous Waste 
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• Proper Disposal: Ensure that waste is disposed of through certified channels to prevent
it from ending up in landfills and contaminating soil and water.

By using the correct PPE and following containment procedures, you create a safe 
environment and prevent a negative impact on the ecosystem. 

 

A robust waste management system requires a continuous cycle of implementation and 
verification. This often is performed by a senior technician or a supervisor, focuses on the 
auditing process that ensures all waste management activities align with the company's 
sustainability goals and regulatory standards. 
1. The Purpose of an Audit:

• Compliance Verification: An audit is a systematic check to ensure that all waste
handling and disposal activities are in compliance with local regulations and company
policies.

• Process Improvement: It identifies weaknesses or inefficiencies in the waste
management process and provides an opportunity for improvement.

• Accountability: It verifies that all technicians are following established procedures for
segregation, storage, and documentation.

2. The Auditing Process:
• Regular Schedule: Audits should be conducted on a regular schedule (e.g., quarterly).
• Checklist: Use a standardized audit checklist that includes:
• Waste Segregation: Verify that all waste is correctly sorted into the designated bins.
• Container Integrity: Check that all hazardous waste containers are properly labeled,

sealed, and in good condition.
• Documentation: Review the e-waste disposal log to ensure it is complete and up-to-

date.
• Recycling Certificates: Verify that the company has received a certificate of disposal

from the recycling partner for all waste transferred.
• PPE Availability: Check that all necessary protective equipment is available and in

good condition.
• Reporting: Document the findings of the audit, including any non-compliances, and

create an action plan for remediation.

3. The Technician's Role in an Audit:
• Follow Procedures: The most important role of a technician is to consistently follow

all established waste management procedures.
• Maintain Records: Ensure that all documentation is accurate and up-to-date.
• Cooperate: Cooperate fully with the audit process and be prepared to answer

questions about your waste management practices.
By participating in and supporting regular audits, you contribute to a transparent, compliant, 
and continuously improving waste management system. 

4.2.5 Regular Audits of Waste Management Processes 
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Sustainable repair techniques are a combination of efficient workflow, careful execution, and 
the use of eco-friendly tools. By adopting these methods, a technician can significantly reduce 
their environmental footprint. 
1. Minimizing Waste Generation:

• Component-Level Repair: Instead of replacing an entire motherboard for a faulty IC, a
sustainable technician will attempt a component-level repair. This extends the life of
the board and reduces e-waste.

• Salvage and Reuse: Prioritize salvaging functional components from discarded devices.
This reduces the need to purchase new parts and minimizes waste.

• Consumable Management: Use consumables like isopropyl alcohol and solder flux
sparingly and only when necessary.

2. Reducing Energy Consumption:
• Energy-Efficient Tools: Use modern, energy-efficient repair stations. Many soldering

stations and hot air guns now come with auto-sleep or low-power modes that
automatically activate when the tool is not in use.

• LED Lighting: Use LED lighting in the workspace, which consumes significantly less
energy than traditional fluorescent or incandescent bulbs.

• Efficient Procedures: Optimize the repair process to minimize the time the device and
tools are powered on. For example, pre-diagnose the issue before powering up the
device, and only turn on the hot air station or soldering iron when you are ready to
begin the repair.

By being mindful of these practices, you can make a significant positive impact on the 
environment during your daily work. 

UNIT 4.3: Sustainable Repair Practices 

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

1. Apply appropriate repair techniques to reduce waste and energy consumption.
2. Select and use energy-efficient and eco-friendly spare parts.
3. Assess, test, and catalog reusable parts for future use, reducing procurement and material

waste.
4. Minimize the use of single-use materials in repairs.
5. Follow a systematic diagnosis process using appropriate tools and documentation to

prevent the wastage of functional components.

Unit Objectives 

4.3.1 Repair Techniques to Minimize Waste Generation 
and Energy Consumption 

Handheld Devices (Mobile & Accessories) Technician
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The choice of spare parts has a direct impact on a device's energy efficiency and 
environmental footprint. A sustainable technician considers more than just functionality when 
selecting a replacement component. 
1. Energy-Efficient Parts:

• Batteries: When replacing a battery, select one with a high energy density and a long
life cycle. A higher-quality battery will have a longer lifespan, reducing the frequency
of replacement.

• Displays: Opt for displays with efficient backlights or those that use technologies like
OLED, which consume less power than traditional LCDs.

• Power Adapters: For laptop and accessory repairs, choose power adapters that are
certified as energy-efficient (e.g., have an "Energy Star" rating). These adapters are
designed to minimize power draw when the device is not charging.

2. Eco-Friendly Parts:
• Recycled Materials: When possible, source replacement parts that are made from

recycled materials.
• Refurbished Parts: Prioritize using refurbished components  from discarded devices.
• Lead-Free Components: Ensure that all new components are RoHS-compliant and

lead-free, especially for older devices.

3. Procurement Practices:
• Authorized Suppliers: Work with authorized and ethical suppliers who adhere to

environmental and labor standards.
• Bulk Ordering: Order parts in bulk to reduce packaging waste and the carbon footprint

associated with shipping.
By making conscious choices about the parts you use, you can contribute to a more 
sustainable supply chain. 

 

A key tenet of a circular economy is to reduce waste by giving functional components a second 
life. A sustainable technician is skilled at salvaging and reusing parts from devices that are 
beyond repair. 
1. The Salvage Process:

• Initial Assessment: When a device is deemed Beyond Economic Repair (BER), conduct
a final assessment to identify any components that are still functional.

• Component Identification: Identify the following components as potential candidates
for salvage:

• Motherboards: If a device is BER due to a cracked screen, the motherboard is a
valuable asset.

• Cameras, Speakers, Microphones: These modular components are often in good
condition.

4.3.2 Energy-Efficient and Eco-Friendly Spare Parts For 
Repairs 

4.3.3 Optimizing Material Usage 
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• Internal Cables and Connectors: Functional flex cables and connectors can be
salvaged.

• Screws and Brackets: Small hardware can be reused.

• Testing and Verification: Before placing a salvaged component into inventory, perform
a quick functional test to ensure it is in working condition.

2. Integrating into Inventory:

• Separate Storage: Store all salvaged parts in a separate, clearly labeled area of the
inventory.

• Documentation: Document the salvaged parts, including the part number, the device
they came from, and their condition. This makes it easy for other technicians to find
and use these parts.

By actively salvaging and reusing components, you reduce both the environmental impact of 
e-waste and the company's procurement costs.

 

Repair and maintenance tasks often rely on single-use materials like adhesive strips, swabs, 
and cleaning wipes. Minimizing their use and finding reusable alternatives is a simple but 
impactful way to improve a repair shop's environmental footprint. 
1. Identifying Single-Use Materials:

• Adhesive: Many repairs require new adhesive strips for screens or back covers.

• Cleaning: Isopropyl alcohol (IPA) wipes, cleaning swabs, and lint-free cloths.

• Packaging: The plastic bags and foam that parts are shipped in.

2. Strategies for Minimizing Use:

• Adhesive: For some repairs, a technician can apply liquid adhesive from a reusable
tube instead of using pre-cut adhesive strips.

• Cleaning: Use reusable lint-free cloths and a spray bottle for IPA instead of single-use
wipes.

• Rechargeable Tools: Use rechargeable dust blowers instead of single-use canned air,
which often contains harmful propellants.

• Bulk Consumables: Purchase consumables like IPA, solder, and flux in bulk to reduce
the amount of packaging waste.

3. Best Practices:

• Cleanliness: Keep the workbench clean to reduce the need for excessive cleaning
materials.

• Reusability: Clean and reuse plastic opening picks and other tools instead of
discarding them after every repair.

• Recycle Packaging: Ensure that all cardboard and recyclable plastic packaging from
new parts is sorted and sent for recycling.

4.3.4 Minimizing the use of Single-Use Materials 
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By adopting these practices, you can significantly reduce the amount of waste generated from 
each repair. 

 

Accurate diagnosis is not just about a successful repair; it is a fundamental sustainability 
practice. A misdiagnosis can lead to the unnecessary replacement of a perfectly functional 
component, which creates e-waste and wastes valuable resources. 
1. The Link Between Diagnosis and Sustainability:

• Misdiagnosis Example: A technician diagnoses a laptop's inability to charge as a faulty
battery and replaces it. However, the true fault was a faulty charging port. The original
battery, a valuable and functional component, is now unnecessarily discarded, and
the new battery might also degrade from an ongoing charging issue.

• Accurate Diagnosis: A technician who accurately diagnoses the faulty charging port
replaces only that part. The original battery is saved, and a new component is not
wasted.

2. Strategies for Accurate Diagnosis:

• Systematic Process: Always follow a systematic diagnostic process, starting with the
simplest and most likely causes.

• Use the Right Tools: Use the correct diagnostic tools (multimeter, diagnostic
software) for the fault. Do not rely on assumptions.

• Documentation: Document every diagnostic step and its outcome in the repair log .
This helps confirm the root cause and provides a record to prevent unnecessary
replacements.

• Consult Manuals: Use service manuals and schematics to guide the diagnostic
process.

Importance of Accuracy: 
By ensuring an accurate diagnosis, you not only perform a more efficient repair but also 
contribute directly to waste reduction, making every repair a sustainable one. 

4.3.4 Minimizing the use of Single-Use Materials 
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An organization's sustainability policy is the guiding document that outlines its commitment 
to environmental responsibility. This ensures that a technician's daily actions are in direct 
alignment with this policy, creating a unified and compliant approach to sustainable repair. 
1. Understanding the Policy:

• Policy Review: Familiarize yourself with the company's official sustainability policy.
This document typically covers areas such as e-waste management, energy
consumption, and responsible sourcing.

• Key Principles: The policy will outline key goals, such as reducing the company's
carbon footprint, achieving a specific e-waste diversion rate, or implementing a
circular economy model.

2. Practical Compliance in Daily Work:

• E-waste Management: Consistently follow the established procedures for
segregating and disposing of waste. This is the most visible and direct way to follow
the policy.

• Energy Efficiency: Actively use energy-efficient tools  and minimize the use of
electricity in the workspace.

• Responsible Sourcing: Prioritize the use of salvaged or refurbished parts  as mandated
by the policy.

• Documentation: Ensure all repairs and waste management activities are meticulously
documented to provide evidence of compliance .

3. Accountability:

• Reporting: Report any non-compliance or potential improvements to your supervisor.

• Continuous Improvement: Be proactive in suggesting new ways to improve
sustainability practices.

By following the organizational policy, you become an active and accountable participant in 
the company's commitment to a more sustainable future. 

UNIT 4.4: Adherence to Organizational Protocols 

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

1. Follow organizational sustainability policies in repair operations.
2. Coordinate with certified recyclers for safe e-waste disposal.
3. Document waste transfers for compliance and traceability
4. Participate in sustainability and environmental training programs.
5. Promote sustainability awareness among colleagues and customers.

Unit Objectives 

4.4.1 Organizational Sustainability Policies 
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The final stage of the e-waste management process involves the physical transfer of waste from 
the repair facility to a certified recycling agency. Here, we focus on the technician's role in 
preparing this waste and coordinating its pickup or transfer. 

1. Preparation of Waste for Transfer:

• Categorization: Ensure all waste is correctly sorted and stored in the appropriate
containers.

• Final Check: Before the waste is transferred, perform a final check of all bins to ensure
that no hazardous materials (e.g., batteries) have been misplaced in non-hazardous
waste.

• Weight and Volume: Log the approximate weight or volume of the waste to be
transferred.

2. Coordination Process:

• Recycler Contact: Use the company's designated contact for the certified recycler to
schedule a pickup or delivery.

• Information Exchange: Provide the recycler with all the necessary information,
including the type and quantity of waste.

• Transfer Documentation: Complete all necessary transfer documentation, such as a
waste manifest form, before the waste leaves the premises.

3. Follow-up:

• Receipt and Certificate: Ensure that a receipt or a certificate of disposal is provided by
the recycling agency.

• Record-Keeping: File the certificate of disposal as part of the official records.

By actively participating in this coordination, you ensure that the e-waste is handled safely 
and responsibly by a certified partner. 

4.4.2 Coordination with Certified Recyclers for Disposal 
of Non-Recyclable Waste 
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Documentation of waste transfer is a legal and auditable requirement that validates a 
company's commitment to responsible e-waste management. Here, we focus on the 
technician's role in meticulously completing and filing all necessary paperwork. 
1. Waste Manifest Forms:

• Purpose: A waste manifest is a legal document that tracks hazardous waste from its
point of generation to its final disposal.

• Information: The manifest includes information such as:
o The type and quantity of waste being transferred.
o The name and address of the waste generator (the repair facility).
o The name and address of the waste transporter and the disposal facility.

• Procedure: The technician is responsible for completing their portion of the manifest
form and ensuring it is signed by the waste transporter upon pickup.

2. Certificate of Disposal:

• Purpose: A certificate of disposal is a document provided by the recycling agency that
confirms that the waste was received and disposed of in an environmentally sound
manner.

• Procedure: Ensure that a certificate is provided for every waste transfer.

• Filing: File the certificate with the company's official records, linked to the e-waste
disposal log.

By ensuring that all waste transfer documentation is accurate and complete, you provide a 
verifiable paper trail that is essential for regulatory compliance. 

The field of environmental conservation and sustainability is constantly evolving. A technician 
can ensure her/his knowledge is up-to-date by actively participating in training programs. 
1. The Purpose of Training:

• Knowledge and Skills: Training programs provide the latest information on
environmental regulations, best practices for waste management, and new
sustainable repair techniques.

• Policy Updates: They ensure that all technicians are aware of any changes to the
company's sustainability policies.

• Personal Development: They provide an opportunity for a technician to expand their
skillset and contribute more effectively to the company's sustainability goals.

4.4.3 Documentation of Waste Transfer to Recycling or 
Disposal Agencies 

4.4.4 Participation in Training Programs on Environmental 
Conservation and Sustainability 
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2. Participation:

• Required Training: Actively participate in all mandatory training programs on
environmental conservation and sustainability.

• Certifications: Pursue relevant certifications that demonstrate a commitment to
sustainable repair practices.

• Continuing Education: Stay informed on the latest developments in the field by
reading industry publications and attending workshops.

By engaging in these training programs, you ensure that your skills and knowledge are aligned 
with the latest sustainability standards. 

 

Sustainability is a collective effort. This final competency focuses on the technician's role as a 
leader and a promoter of sustainable practices within the workplace and among customers. 
1. Internal Awareness (Team Members):

• Lead by Example: Consistently follow all sustainability protocols (e.g., proper waste
segregation, energy-efficient practices).

• Educate Colleagues: Share knowledge and best practices with team members to
ensure everyone is on the same page.

• Foster a Culture of Sustainability: Encourage a culture where sustainability is a shared
value and a common topic of conversation.

2. External Awareness (Stakeholders/Customers):

• Customer Communication: When recommending a repair, explain the benefits of
sustainable practices. For example, explain how component-level repair  reduces e-
waste and is a more eco-friendly option.

• BER Communication: When a device is Beyond Economic Repair (BER), explain the
process of responsible disposal and encourage the customer to let the company
handle the e-waste.

• Transparent Practices: Be transparent with customers about the company's
commitment to sustainability, for example, by mentioning that faulty batteries will be
sent to a certified recycler.

By promoting awareness, you help to create a more sustainable mindset, not only within your 
team but also in the wider community. 

4.4.5 Promoting Awareness of Sustainable Practices 
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A. Multiple Choice Question:
1. What is the main purpose of refurbishing components?

a. To generate e-waste
b. To turn a piece of waste into a reusable asset
c. To make the repair process more difficult
d. To save time during repairs

2. Which of the following is considered a hazardous material in electronic waste?
a. Plastic casings
b. Glass
c. Lithium-ion batteries
d. Metal screws

3. What is the purpose of a waste manifest?
a. To track a device's repair history
b. To track hazardous waste from its point of generation to its final disposal
c. To log a customer's personal information
d. To verify a component's functionality

4. Why should lead-free solder be used in repairs?
a. It is easier to use than leaded solder.
b. It has a lower melting point.
c. It reduces lead contamination and is required by many regulations.
d. It makes a stronger solder joint.

5. What is the purpose of regular audits of waste management processes?
a. To check for compliance with regulations and identify areas for improvement
b. To punish technicians for mistakes
c. To increase the amount of e-waste produced
d. To reduce the time spent on repairs

B. Fill in the Blanks:
i. A motherboard with a short circuit on a specific power rail can be considered a

______________ component.
ii. A component that cannot be reused or refurbished but contains materials that can be

extracted and reused in a new manufacturing process is considered ______________.
iii. Before a salvaged component is placed into inventory, a ______________ should be

performed to ensure it is in working condition.
iv. The primary tool for managing hazardous waste is a ______________, which is a legal

document that tracks hazardous waste from its point of generation to its final disposal.
v. A technician's most direct way to follow a company's sustainability policy is to

consistently follow established procedures for segregating and disposing of
______________.

7. What are the three categories of salvaged materials?
8. Name a hazardous material found in batteries.
9. Why is it important to use a fume extractor when soldering?
10. How can a technician reduce energy consumption during repairs?
11. What are the benefits of using refurbished parts instead of new ones?
12. What is the purpose of keeping a log of all e-waste disposal and recycling activities?
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5. Employability Skills
(60 Hours)

It is recommended that all training include the 
appropriate. Employability Skills Module. 
Content for the same can be accessed

https://www.skillindiadigital.gov.in/content/list

DGT/VSQ/N0102
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Annexure - I 
QR Codes –Video Links
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