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ABSTRACT—This paper presents the design and 
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(OTI) system using the LM35 temperature sensor. The 
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and triggers an alarm when safe operating limits are 
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medical, and consumer electronics where thermal 

safety is critical. The system comprises a temperature 

sensor, signal conditioning components, and an alert 

mechanism, ensuring accurate detection and timely 

warnings. 
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I. INTRODUCTION 

 

What is Over Temperature Indication (OTI)? 

Over Temperature Indication (OTI) is a temperature 

monitoring system designed to detect and indicate 

when a device, equipment, or system exceeds its 

safe operating temperature limit. OTI systems are 

used to monitor temperature in real-time and 

provide an early warning of potential temperature-

related problems. 

 

II. PURPOSE OF OTI 

 

The primary purpose of OTI is to prevent damage, 

downtime, and safety risks associated with 

overheating equipment. OTI systems help to ensure 

the safe and reliable operation of equipment and 

systems by detecting temperature anomalies and 

providing alerts or alarms. 

 

III. MATERIAL FUNCTION 

 

3.1 BUZZER 

A buzzer is an electronic device that produces 

sound, commonly used in alarms, timers, and 

signaling systems. It works by converting electrical 

energy into sound energy. Here are the details of 

buzzer: 

 
 

Types of Buzzers:-    

• Electromechanical Buzzer 

• Piezoelectric Buzzer 

• Magnetic Buzzer 

 

WORKING PRINCIPLE:- 

Buzzers operate on the principle of vibration: 

Piezoelectric Buzzers: Voltage applied to the 

piezoelectric crystal causes it to vibrate, producing 

sound waves.Frequency of sound depends on the 

applied signal frequency. 

Electromechanical Buzzers: When current flows 

through the coil, it creates a magnetic field that 

causes the diaphragm to move back and forth, 

producing sound. 

 

Specifications of Buzzer:- 

• Voltage Rating: Typically between 3V to 

12V.Current Consumption: Varies depending 

on type and size. 

• Sound Pressure Level (SPL): Measured in 

decibels (dB).Frequency Range: Usually 

between 2 kHz and 4 kHz. 

 

Applications:- 

• Home Appliances: Microwave ovens, washing 

machines.    
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• Industrial Uses: Warning signals, automation 

systems. 

• Automobiles: Reverse alarms, seatbelt 

reminders. 

• Toys: Producing sounds or music. 

• Security Systems: Burglar alarms, smoke 

detectors. 

 

3.2   LM35 Resistor 

LM35 is not a transistor it is a precision temperature 

sensor in an integrated circuit (IC) package. It 

outputs an analog voltage proportional to the 

temperature in degrees Celsius. The LM35 is widely 

used because it is accurate, simple to use, and does 

not require external calibration. 

 
 

Key Features of LM35:- 

• Accuracy: Typically ±0.5°C at room 

temperature. 

• Output: Linear output of 10 mV per degree 

Celsius (e.g., 250 mV at 25°C). 

• Operating Range: -55°C to +150°C. 

• Low Power: Requires very little power to 

operate. 

• No External Calibration Needed: Pre-

calibrated for direct readings. 

 

Applications:- 

• HVAC systems 

• Environmental monitoring 

• Industrial and consumer temperature 

monitoring 

• Embedded systems 

 

The LM35 is often mistaken for a transistor due to 

its similar physical appearance (especially in the 

TO-92 package). However, it functions solely as a 

temperature sensor. 

 
 

3.3 Battery  

A battery is a device that stores chemical energy and 

converts it into electrical energy to power various 

devices and systems. It typically consists of one or 

more electrochemical cells, each having two 

electrodes (a positive cathode and a negative 

anode)and an electrolyte that facilitates the 

movement of ions. 

 

Key Components of a Battery: 

• Anode (Negative Terminal): Releases 

electrons during the discharge process.  

• Cathode (Positive Terminal): Accepts 

electrons during the discharge process. 

• Electrolyte: A medium that allows the flow of 

ions between the anode and cathode. 

• Separator: Prevents direct contact between 

the anode and cathode while allowing ion 

flow. 

Common Uses:-  

• Powering electronics like phones, laptops, 

and cameras. 

• Running vehicles, including electric cars and 

hybrid models. 

 
3.4 LED (Light Emitting Diode) 

An LED is a semiconductor device that emits light 

when an electric current passes through it. LEDs are 

energy-efficient, long-lasting, and widely used in 

various applications such as lighting, displays, and 

indicators. 
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Structure: P-N Junction: The core of an LED is a 

semiconductor material with a p-type and n-type 

region. 

Encapsulation: The semiconductor chip is often 

encased in a clear or colored plastic lens to focus or 

diffuse light. 

Lead Terminals: Two leads connect the LED to the 

circuit Anode (positive terminal) and Cathode 

(negative terminal). 

Working Principle: 

When a voltage is applied across the LED, electrons 

and holes recombine at the p-n junction. 

 

Types of LEDs: 

• Standard LED: Commonly used as 

indicators in devices. 

• High-Power LED: Used in lighting 

applications like bulbs and flashlights. 

• SMD LED: Compact and surface-mounted, 

ideal for displays. 

• RGB LED: Can produce multiple colors by 

combining red, green, and blue LEDs. 

• Infrared LED: Emits infrared light, used in 

remote controls and sensors. 

• UV LED: Emits ultraviolet light, used for 

sterilization or curing 

Applications:- 

• Lighting: General lighting, automotive 

lights, flashlights. 

• Displays: TVs, monitors, advertising 

billboards. 

• Indicators: Power and status indicators in 

devices. 

• Communication: Infrared LEDs in remote 

controls and optical communication. 

• Sensors: Light barriers, proximity sensors. 

Precautions:- 

• Use a current-limiting resistor to avoid 

damage from excessive current. 

• Observe proper polarity during installation. 

• Avoid direct viewing of high-intensity 

LEDs to prevent eye strain or damage. 

 

3.5 VARIABLE RESISTANCE  

A variable resistor is a resistor of which the electric 

resistance value can be adjusted. A variable resistor 

is in essence an electro-mechanical transducer and 

normally works by sliding a contact (wiper) over a 

resistive element. When a variable resistor is used as 

a potential divider by using 3 terminals it is called 

a . When only two terminals are used, it functions as 

a variable resistance and is called a . Electronically 

controlled variable resistors exist, which can be 

controlled electronically instead of by mechanical 

action. These resistors are called .. 

 

Types of Variable Resistors:- 

• Potentiometers: Typically have three terminals 

and are used to adjust voltage levels. 

• Rheostats: Have two terminals and are used to 

adjust current in a circuit. 

• Digital Variable Resistors: Controlled 

electronically rather than manually. 

 

WORKING:- 

By moving a slider or a knob, the length of the 

resistive path changes, which alters the resistance 

value. In digital versions, resistance is changed 

using electronic signals. 

 

APPLICATIONS:- 

• Light dimming. 

• Motor speed control. 

• Adjusting sound volume. 

• Calibrating electronic circuits. 

 
 

PRESET 103  

A "103" preset resistor (also known as a trim pot or 

trimmer potentiometer) is a type of variable resistor 

used in electronics to adjust a circuit's 

resistance. The "103" designation indicates a 

resistance value of 10 kilohms (10kΩ). These 

devices are commonly used for calibration, tuning, 

and fine-tuning during circuit assembly and testing.  

 

FUNCTION: 
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Preset resistors allow for adjustments to a circuit's 

resistance without physically replacing 

components.  

 

MECHANISM: 

They typically have a resistive track and a wiper (a 

sliding contact) that can be moved to vary the 

resistance.  

 

APPLICATION: 

• They are used in various applications, 

including: 

• Adjusting gain in amplifiers.  

• Tuning circuits for optimal performance.  

• Calibration of sensors and other devices.  

• Fine-tuning during circuit development and 

testing.  

 

WORKING PRINCIPLE: 

The 103 preset resistor works by varying the 

resistance across its terminals. By adjusting the 

wiper's position, the resistance value between the 

two terminals can be changed.  

USAGE: 

They are often mounted directly on a circuit board 

for easy access during adjustments.  

 

PRINTED CIRCUIT BOARD (PCB),  

A printed circuit board (PCB), also known as a 

printed wiring board (PWB), is a fundamental 

component in electronics, serving as the foundation 

for assembling and connecting electronic 

components. It's a board, typically made of a rigid, 

non-conductive material, with etched or printed 

conductive pathways that allow electrical current to 

flow between components. These pathways are 

often made of copper and are designed to create a 

working circuit.  

 

FUNCTION: 

PCBs provide a mechanical base for mounting 

electronic components and create the electrical 

connections between them.  

 

MATERIAL: 

The base material is typically a non-conductive, 

rigid material like fiberglass or FR4, but can also be 

flexible or a combination of both.  

CONDUCTIVE PATHWAYS (TRACES): 

These are etched or printed pathways, usually made 

of copper, that connect components and allow 

electrical current to flow.  

 
 

LAYERS: 

PCBs can be single-layer, double-layer, or 

multilayer, with each layer adding complexity to the 

circuit.  

 

COMPONENTS: 

Electronic components like resistors, capacitors, 

transistors, and integrated circuits are mounted on 

the PCB and connected by the traces.  

 

APPLICATIONS: 

• PCBs are used in a vast array of electronic 

devices, from consumer products like 

smartphones and laptops to industrial 

equipment and medical devices.  

• In essence, a PCB acts as the "road" for 

electrical signals to travel between components, 

enabling the functionality of electronic devices. 

 

IV. HOW OTI WORKS 

 

OTI systems typically consist of a temperature 

sensor, a signal conditioning circuit, and an 

indicator or alarm. The temperature sensor monitors 

the temperature of the device or system, and the 

signal conditioning circuit processes the temperature 

data. If the temperature exceeds a predetermined 

limit, the OTI system triggers an alarm or indicator 

to alert personnel of the potential problem. 

 

V. KEY COMPONENTS OF OTI 
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• Temperature Sensor: Measures the 

temperature of the device or system. 

• Signal Conditioning Circuit: Processes the 

temperature data and compares it to a 

predetermined limit. 

• Indicator or Alarm: Provides a visual or 

audible alert when the temperature exceeds the 

predetermined limit. 

 

VI. PCB LAYOUT DIAGRAM 

 

 
 

6. WORKING 

The working principle of Over Temperature 

Indication (OTI) is based on the measurement of 

temperature using a temperature sensor, which 

converts the temperature into an electrical signal. 

This signal is then processed and amplified to 

increase its strength and accuracy. The processed 

signal is compared to a predetermined setpoint, and 

if the temperature exceeds this setpoint, the 

comparator triggers an alarm or indicator, providing 

a visual or audible alert. The temperature sensor 

used in OTI can be a thermocouple, thermistor, 

infrared sensor, or Resistance Temperature Detector 

(RTD), each with its own unique characteristics and 

advantages. The signal conditioning techniques used 

in OTI include amplification, filtering, and 

linearization, which help to ensure accurate and 

reliable temperature measurement. Overall, the 

working principle of OTI is designed to provide a 

reliable and accurate means of detecting overheating 

conditions, allowing for prompt corrective action to 

be taken. 

 

VII. TYPES OF OTI 

 

• Digital OTI: Uses digital temperature sensors 

and displays temperature readings on an LCD 

screen. 

• Analog OTI: Uses analog temperature sensors 

and displays temperature readings on a dial or 

gauge. 

• Smart OTI: Uses advanced sensors and 

communication protocols to provide real-time 

temperature data and alerts.. 

 

INDUSTRIES THAT USE OTI 

• Industrial Automation 

• Power Generation and Distribution 

• Aerospace and Defence 

• Automotive 

• Medical Devices 

• Consumer Electronics 

• HVAC Systems 

• Data Centers and Server Rooms  

 

VIII. ADVANTAGES & DISADVANTAGES 

 

1. Prevents Damage: OTI helps prevent 

damage to equipment and devices caused 

by overheating, reducing repair and 

replacement costs. 

2. Reduces Downtime: OTI detects 

temperature anomalies early, allowing for 

prompt corrective action, reducing 

downtime, and increasing productivity. 

3. Improves Safety: OTI detects potential 

temperature-related hazards, providing 

alerts or alarms, and improving safety for 

personnel and equipment. 

4. Increases Efficiency: OTI optimizes 

equipment performance, reduces energy 

consumption, and increases efficiency, 

leading to cost savings and reduced 

environmental impact. 

5. Enhances Reliability: OTI provides real-

time temperature monitoring, enabling 

predictive maintenance, and enhancing the 

reliability of equipment and systems. 

6. Reduces Maintenance Costs: OTI detects 

temperature-related issues early, reducing 

maintenance costs, and extending the 

lifespan of equipment and devices. 

7. Provides Early Warning: OTI provides an 

early warning of potential temperature-

related problems, allowing for prompt 

corrective action, and preventing damage 

or downtime. 

8. Meets Regulatory Requirements: OTI helps 

organizations meet regulatory requirements 

and industry standards for temperature 
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monitoring and control, reducing the risk of 

non-compliance. 

 

DISADVANTAGES 

1. False Alarms: OTI systems can generate 

false alarms due to incorrect temperature 

readings or sensor malfunctions. 

2. Sensor Inaccuracy: Temperature sensors 

can be inaccurate, leading to incorrect 

temperature readings and potential false 

alarms. 

3. High Cost: OTI systems can be expensive 

to purchase and install, especially for large-

scale applications. 

4. Maintenance Requirements: OTI systems 

require regular maintenance to ensure 

accurate temperature readings and reliable 

operation. 

5. Interference: OTI systems can be 

susceptible to electromagnetic interference 

(EMI) or radio-frequency interference 

(RFI), which can affect accuracy and 

reliability. 

6. Limited Range: Some OTI systems may 

have limited temperature range or 

accuracy, which can limit their 

effectiveness in certain applications. 

7. Dependence on Power: OTI systems 

require power to operate, which can be a 

limitation in applications where power is 

not always available. 

 

SYSTEM DIAGRAM 

The following figure shows a basic layout of the 

Overtemperature Indication system using the LM35 

sensor, buzzer, LED, and power supply components. 

 

OBSERVATIONS 

➢ The LM35 sensor accurately detected 

temperature changes and responded with a 

proportional analog signal. 

➢ On exceeding the predefined temperature 

threshold, the buzzer and LED were triggered 

without delay. 

➢ The system showed reliability under repeated 

heating and cooling cycles. 

➢ Minor voltage fluctuations did not significantly 

affect sensor readings. 

➢ Calibration using the preset resistor helped fine-

tune the activation point. 

 

IX. CONCLUSION 

 

The Overtemperature Indication system using the 

LM35 sensor proves to be an effective and low-cost 

solution for temperature monitoring in sensitive 

electronic and industrial applications. It ensures 

real-time alerts, minimizing the risk of equipment 

damage or safety hazards. The integration of simple 

components like the buzzer, LED, and LM35 makes 

it suitable for educational, prototype, and practical 

deployments. 
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