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[bookmark: _Toc229749357]2) INTRODUCTION

This report will focus on building a portable gas and decibel monitoring device to detect harmful flammable gases and dangerous noise levels. This will be demonstrated in simulation, breadboard and a PCB prototype. T

[bookmark: _Toc229749358]3) OBJECTIVES 

· Design a gas module and decibel monitor circuit
· Write a program for a microcontroller for the Gas and decibel monitor
· Design a Printed Circuit Board for the Gas and decibel monitor
· Have a physical build for the Gas and decibel



[bookmark: _Toc229749359]4) BACKGROUND RESEACH

A few similar projects were researched relating to our project

One of the projects from IJARCCE demonstrates an IoT system for real-time monitoring of air pollutants and noise. It uses MQ-5, MQ-7, MQ-8, MQ-135 gas sensors for detecting LPG, CO, H2, ammonia, SO2, smoke and NOx. Noise is detected using the LM393 sound sensor module. The system triggers alerts when thresholds are exceeded. The data is processed by the ESP32 MCU, with an LCD for output reading, and it uses the Blynk app for cloud updates for remote data monitoring and collection. [1]

A project published in IEEE exhibits a Smart embedded framework using IoT and Arduino for real-time noise and air pollution detection using a sound module and an MQ135 gas sensor for detecting CO2, smoke, benzene, and NOx. LED blinking is used to signal noise pollution, and a buzzer alerts when air pollution is detected. The data is processed by an ESP8266 MCU with an LCD for output reading and cloud updates via the ThingSpeak environment (for remote data monitoring and recording). [2]

Another IEEE paper proposes an intelligent IoT ecosystem for real-time air pollution detection via the MQ-135 sensor for ammonia, benzene, NO2, CO, PM2.5/PM10 and noise pollution detection using the LM393 sound sensor module. Sensor readings of the detections are displayed on an LCD. The system uses cloud integration for remote data access, analytics and automated alerts to authorities. [3]

Components were then researched.

Microcontrollers

Two PIC microcontrollers were researched. 1. PIC16F1829 is a small, lower pin-count microcontroller with 20 pins, 12 ADC channels, has interrupt capabilities, and supports EUSART, I2C, SPI and PWM. It has a 32 MHz internal oscillator [4]. 2. PIC16F887 is a bigger, high-pin-count microcontroller with 40 pins, 14 ADC channels, has interrupt capabilities, and supports USART, SPI, I2C and PWM. It has a 20 MHz internal oscillator [5]. 




Batteries
Three types of batteries were researched. 1. Primary lithium, which offers the highest energy density and a longer shelf life, but is non-rechargeable. 2. Alkaline, which are widely available and cheap, but are bulky and may leak over time. 3. Lithium-ion batteries, which are rechargeable and have high energy density, making them ideal for high-power devices, however, a dedicated charger is required. [6]
Voltage regulators
Two types of voltage regulators were researched. 1. Linear regulators, which are simple, low-cost, and provide low noise output, but they are less efficient, because excess voltage is dissipated as heat. 2. Switching regulators are more efficient and can support a wider range of voltage conversion, but require additional external components. [7]
Resistors
Four types of resistors were researched. 1. Carbon film resistors are commonly used in general purpose circuits. 2. Metal film resistors, which are used in circuits that require higher precision. 3. Wirewound resistors, which are bulkier and are used in high-power handling applications. 4. Surface-mount resistors which are suitable for mass production applications. [8]
Potentiometers
Two types of potentiometers were researched. 1. Trimmer potentiometers which are used for calibration and fine-tuning. 2. Rotary potentiometers, which are used where the resistance needs adjustment more frequently. [9]
Capacitors
Two types of capacitors were researched. 1. Ceramic capacitors, which are non-polarised, are commonly used for high-frequency decoupling and filtering. 2. Electrolytic capacitors, which are polarised, are usually used for low-frequency decoupling and power supply filtering. [10]
LEDs
Three types of LED were researched. 1. DIP (Dual In-Line Package) LEDs, which are through-hole components that are easy to assemble. 2. SMD (Surface Mounted Diode) LEDs, which are suitable for mounting directly onto PCBs. 3. COB (Chip on Board) LEDs, which combine several diodes into one package, are suitable for long-term high-lumen applications. [11]
Buzzers
Two types of buzzer were researched. 1. Piezoelectric buzzers, which operate using a piezoceramic disc, are commonly used for loud alert applications. 2. Magnetic buzzers, which operate using a coil and ferromagnetic diaphragm, are typically used for softer sound applications. [12]



Gas Sensor
The MQ-2 is a gas sensor that is used to detect combustible gases and smoke. It can detect gases such as LPG, propane, hydrogen, methane, alcohol and smoke, which makes it useful for basic gas leakage and fire detection circuits. It uses a resistor with sensors around it and based on the cooling process of the resistor it can detect all flammable gasses around the sensor [13]

Decibel Sensor
The I2C decibel sound level module was used to detect noises, the module provides high accuracy of +-2dB with no external microphone needed as the system contains a built in MEMS mic, providing better connection and results. The frequency range of 30Hz to 8kHz allows for a wide range of readings, while also displaying measurement readings of 30dB to 120dB which is required for this build.


[bookmark: _Toc229749360]5) CIRCUIT DESIGN PROCESS

[image: ]Figure[1]


In Figure1 we can see the full circuit simulation, There is 8 sections of the circuit these being;
· Batteries
· Gas sensor
· Microcontroller
· Sounder
· LEDs
· LCD 
· I2C decibel monitor
· Interrupt button

 The 4 main parts is the inputs into the microcontroller, the outputs from the microcontroller, the microcontroller itself and the batteries.


[bookmark: _Toc229749361]5A) BATTERIES

Further breaking this down the Batteries contain the 9V battery that is used to power the circuit this goes into the power switch that lets us regulate when the circuit is on or off without disconnecting the battery. Next is the voltage regulators being a 7805 and a 7833 these were both modules in the physical build that allows us to not have capacitors as they are built in to the modules. The modules will give us 5V output through the 7805 and 3.3V output through the 7833. (Figure 2). The circuit uses both 5V for the LCD and gas monitor and 3.3 for the microcontroller and the I2C Decibel monitor.

[image: ]Figure[2]

Figure 2:

[bookmark: _Toc229749362]5B) INPUT SIGNALS


Next is the inputs into the microcontroller these being the Interrupt button, the Mic(i2c Decibel monitor) and the Gas sensor. Through these inputs we can use the information to transform into sensible data that lets us have outputs through the microcontroller. To start the gas monitor  as shown in figure 3
[image: ]Figure[3]

Figure 3:

The gas monitor contains a potentiometer to change the threshold for gas there is also a potentiometer on RV2 which is simulating the gas monitor as proteus does not have one. When the Gas has been detected and the gas monitor goes low as the resistor cools down faster and allows the comparator to give a low output which the Microcontroller uses to tell the output devices there is flammable gas nearby. The gas monitor needs a small resistor after the heating element as to not be directly shorted to ground and the capacitors of 100nf are there to stabilise the outputted analog signal and the comparator signal.


This next input is the I2C decibel monitor. The decibel monitor gives a real time input of what the sound level is in a space using decibels as the measurements. To simulate this in proteus a I2C memory was used with pull up resistors of 10k this in a physical build is all that is needed but for proteus there is an I2C debugger that lets us see the data being transferred.(Figure 4)
[image: ]Figure[4]

Figure 4:

Finally for inputs there is the Interrupt button, this button is used as a reset for when gas is detected. The circuit for the button is a pull down resistor to ground of 10k so that when the button lets voltage through towards the microcontroller there isn’t a dead short to ground.(Figure 5)
  [image: ]Figure[5]

Figure 5:

[bookmark: _Toc229749363]5C) MICROCONTROLLER


[image: ]Now for the microcontroller itself. (Figure6) 
 The microcontroller has inputs on PINA0 and PINA1. PINA1 is an analog pin to see the data being fed from the analog side of the gas monitor. At the time of this project the pin isnt being used but is usefull to have to show that it could be used in the future. PinA1 is the digital output from the gas monitor that allos us to see if the line has gone low and alert that there is gas detected. On PinB1 is the input from the interrupt pin this allows the reset of the gas monitor. Figure[6]



The I2C pins are PINC3 for the serial clock line and PINC4 for the serial Data line these lines allow the decibel monitor to talk to the microcontroller. The outputs for the LCD is on Port D using pins D4-7 as data pins this allows the microcontroller to send a nibble(4 bits) as data to the LCD. The LCD register select pin is on PIND0. The read\write pin for the LCD is connected to PIND1. Finally for the LCD the enable pin is on D2 

For the final pins we have all the LEDS on port E with them being connected as RED PINE0, Amber on PINE1 and green being on PINE2. The buzzer for the noise allerting system is connected to PINC0. These are all the pins that are being used on the micrcontroller by other components there is also VSS and VDD pins that are hidden.

[bookmark: _Toc229749364]5D) OUTPUT SIGNALS

For all the outputs there are LEDs, a LCD and some sounders. The LEDs are powered through the Microcontroller and then sink through some 220r resistors as this give the correct current value for the LEDs to power without burning them out. (Figure 7) These LEDs use a traffic light system to alert the User to the sound level in the space they are occupying.
[image: ]Figure[7]

Figure 7:

[image: ]For the last but one component is the LCD this is used to display any information through words and numbers. The LCD needs 5V to turn on and a 1k resistor for the LCD contrast. The data pins are pins D4-D7 as these are the ones that accept nibbles according to the data sheet. Data pins 0-3 need to be connected to ground so that if they are floating they don’t accidentally send data that could be corrupted. (Figure8)Figure[8]






Figure 8:


[image: ]Finally is the buzzers these are connected in parallel and will give a harsh sound and alert the user they need to immediately leave the area due to flammable gas being detected that could be detrimental to their health and could explode or catch fire if a spark is introduced into the area.Figure[9]

Figure(9)


Figure 9:
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Firstly is any header files and interrupts that are setup.

#include <main.h>		this is the main header file that has all the microcontroller setup										
unsigned int gas=0;		creates a varaibel called “gas” that needs to be above the external interrupt button 

#INT_EXT		            This line says there is an external interrupt																			
void  EXT_isr(void)             external interrupt routine												
{				open bracket										 
      output_low(pin_c0);     unpowers the buzzers											
      gas=0;			 sets gas variable back to 0										
}		                           close bracket			

Then is all the LCD definition pins and the other routines and variables that need to be 

#define LCD_ENABLE_PIN PIN_D2	enable pin
#define LCD_RS_PIN PIN_D0                 register select pin
#define LCD_RW_PIN PIN_D1                 read write pin
#define LCD_DATA4 PIN_D4                   data pin 4
#define LCD_DATA5 PIN_D5                   data pin 5


#define LCD_DATA6 PIN_D6                   data pin 6
#define LCD_DATA7 PIN_D7                   data pin 7


#include <lcd.c>                                           includes the LCD configurations

void read(void);	 this line creates a sub routine called “read”
											
unsigned long rd=0;  this creates a variable called “rd” and sets the value to 0

[bookmark: _Toc229749366]Next is the main routine that deals with all the main code 
setup_adc_ports(sAN0);			sets up the analog pin								
setup_adc(ADC_CLOCK_INTERNAL);	 sets up the analog clock for reading data						
setup_timer_2(T2_DIV_BY_1,179,1);       sets the clock speed for the analog clock

output_low(pin_c0);			outputs low onto c0	that turns the buzzers off on startup							
enable_interrupts(INT_EXT);	this enables the external interrupt to be used									
enable_interrupts(GLOBAL);	 this enables all interrupts to be used

lcd_init();                                          initalisises the LCD


then there is a flashing light sequence to make sure the lights are functioning correctly and the microcontroller has sufficient power.

While(true)                       the main repeating code

if(!input(pin_a1))		if there is no input on pin a1				
	   {			open bracket		
	      gas=1;		sets variable gas to 1	
	      }                         close bracket


Next is the alert system for gas being detected

if(gas>0)				if gas is above 0								
	  											
	         output_high(pin_c0);	 outputs high on c0 to turn on buzzer								
	         output_E(0xFF);		turns on all the leds								
		 lcd_gotoxy(1,1);			LCD goes to line 1 position 1							
		 printf(lcd_putc,"GAS DETECTED       ");		writes gas detected				
	     	 lcd_gotoxy(1,2);					lcd goes to line 2 position 1					


		 printf(lcd_putc,"GAS DETECTED       ");			writes gas detected				
		 delay_ms(100);				delay by 100 millisecond						

		 output_E(0x00);				outputs low on all the leds						
	     printf(lcd_putc,"\f");		 		prints \f on the lcd to clear it						
		 delay_ms(100);				 delay by 100 millisecond						
												
The following is the 	Decibels read being used to turn on the corresponding LEDs in a traffic light system

if (gas<=0)	                           if gas is less than or equal to 0						
	     																					
	   read();                         go to the read subroutine

  if(rd<60)				if variable rd is less than 60							
	   											
		  output_high(Pin_e2);	outputs high on green led					
		  output_low(Pin_e1);	outputs low on amber led					
		  output_low(Pin_e0);	outputs low on red led				
		 lcd_gotoxy(1,2);				goes to line 2 position 1 on LCD	
		  printf(lcd_putc,"Safe levels          ");	writes safe level
	      			
else if(rd>=100)						if rd is more than 100 	
	    								
		  output_low(Pin_e1);			outputs low on amber led	
		  output_low(Pin_e2);			outputs low on green led	
	       output_high(Pin_E0);				outputs high on red led		
	       delay_ms(200);			                      delay of 200 milliseconds
	       output_low(Pin_E0);				outputs low on red led
	        delay_ms(200);			          delay of 200 milliseconds
	       lcd_gotoxy(1,2);				goes to line 2 position 1 on lcd
	        printf(lcd_putc,"Dangerous levels        ");	  writes dangerous levels
	       
else												
	       											
		  output_low(Pin_e0);			outputs low on red led		
		  output_high(Pin_e1);			outputs high on amber led	
		   output_low(Pin_e2);			outputs low on green led
		   lcd_gotoxy(1,2);				goes to line 2 position 1 on lcd
		    printf(lcd_putc,"Unsafe levels       ");	writes unsafe level
	       	



Finally is the read subroutine and the decibels output onto the LCD

void read()                                                 read subroutine
i2c_start();                                                   i2c starts 							
i2c_write(0x90);                                         writes device address on data line to talk to device
delay_ms(5);                                           delays by 5 milliseconds
i2c_write(0x0A);                                     writes memory location on data line
delay_ms(5);                                           delays by 5 milliseconds
i2c_start();                                              restart condition that lets the i2c monitor send data
i2c_write(0x91);                                      writes device address +1 to allow device to write back
delay_ms(5);                                           delays by 5 milliseconds
rd=i2c_read(false);                                  writes the data from the read into rd variable
delay_ms(10);                                           delays by 10 milliseconds
i2c_stop();	                                         stop condition stop sending data and clock for i2c
delay_ms(50);                                           delays by 50 milliseconds

  lcd_gotoxy(1,1);				goes to line 1 position 1 
printf(lcd_putc,"Decibels %ld ",rd);	writes “decibles” and the data in variable rd



[bookmark: _Toc229749367]7) PCB DESIGN

In the  PCB design stage, we had our first version of PCB design, as you can see in Appendix A: PCB schematic design version 1, which was before the final one. This was sent for manufacturing, and after receiving it, issues were found on the PCB, which is a normal thing that happens when doing a first time prototype, and then it was revised. However, in the revised design, one of the issues found due to time constraints was a wiring issue connecting the LM339 comparator to the signal net, instead of ground. 
The PCB design stage was completed using EasyPC 2000, using the finalised Proteus design schematic as a reference.
Before starting the schematic, the existing PCB libraries were checked for any unavailable components that would need to be created. The PIC microcontroller, the MQ2 gas sensor, the LM393 comparator, the buzzers and a 16-pin through-hole connector (for interfacing the LCD) were components that needed to be created before the schematic could be designed.
To create the components and save them in a library, the schematic symbols had to be created first which was done through the schematic wizard option. For the gas sensor and buzzer, the outline of the components had to be drawn manually according to the datasheet with the right dimensions, and the pins had to be added with proper spacing.
The next step was to create the PCB symbols using the PCB symbol schematic wizard option and designing some of them manually.
The final step was to create the component by linking the schematic and PCB symbols of each component, after providing a component description, and then a default reference. This is when the pins of the components were assigned, and the pin names were provided.
As shown in Figure 10, the schematic was then designed with all the components wired accordingly. Power nets of 9V, 5V and 3.3V were colour-coded for clarity. Two-pin header connectors were used for the reset button and the battery to save board space. DIP LEDs were chosen because this was only a prototype, and they are simpler and easier to assemble it whereas SMD or COB LEDs would be more suitable for compact mass-produced products. Rotary potentiometers were used because they allow quick and frequent adjustment of sensitivity during testing at various gas levels, unlike trimmer potentiometers, which are more suitable for fixed calibration.
[image: ]Figure 10: PCB schematic design

The schematic was then translated into PCB, and the components were added to the bin before creating the PCB design. In the PCB design area, the PIC microcontroller was placed as close to the centre as possible, as it had the most connections. The connectors were placed at the edge of the board for easy accessibility. Closely connected components, such as the LEDs and resistors, were grouped to simplify routing and reduce track crossings. After everything was placed, the entire rats nest connection, i.e., the yellow lines, that showed every required electrical connection according to the schematic, made routing less complex. Before routing, a ground pin of one of the components was selected to highlight all the pins and nets that connect to ground.
As shown in Figure 11, two layers were used for the top(red) and bottom(blue) copper tracks. Vias were used to switch layers where tracks would otherwise cross on the same layer, therefore, preventing short circuit errors. The board was then drawn after ensuring all the components were spaced as compactly as possible without any observable design errors. 
[image: ]













Figure 11: PCB design layout


Copper pour areas were then created to add copper pour for the top layer (power plane) and bottom layer (ground plane), as shown in Figures 12 and 13.



[image: ]













Figure 12: PCB design top layer

[image: ]Figure _:13: PCB design bottom layer
















Reports were then created for the Connectivity Check, Design Rule Check(DRC), and Integrity Check. These checks were carried out to verify that all the connections in the PCB are electrically connected properly, that the PCB adheres to manufacturing requirements and design specifications, and that the PCB design matches the schematic. Finally, Gerber files were created to send the necessary files for manufacturing the PCB.
.
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[image: ]
	Figure 14: shows the physical breadboard build

Although the breadboard implementation follows the same overall design as the proteus schematic, there are several practical differences in the hardware build. The differences are normal and important points to discuss in this report as it shows 
understanding of real-world electronic construction.
 
Different to the proteus schematic where a gas sensor circuit was constructed via LM393, capacitors and a potentiometer. However, within the physical build a pre-built gas sensor module was used instead. This benefits the circuit as the module contains a comparator, potentiometer and filtering components, which reduces the number of external components needed to fit on the breadboard. The advantages of using a pre-built gas sensor is that it requires less wiring, easier to integrate within a circuit and 


has better accuracy. As there are fewer loose connections with a pre-built module it improves the overall stability of the system as there is no risk of incorrect wiring.


  The potentiometer is used to adjust the contrast in the LCD.
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Figure 15: shows the completed PCB build
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Figure 16: shows the solder work for PCB






[image: ]
Figure 17: shows the solder work for PCB

The construction of the PCB involved assembling and soldering all electronic components according to the PCB schematic and design. Each component was carefully position on the board before permanently being fixed in to position using a solder gun and solder wire, this technique was used throughout the assembly phase of the PCB to secure the electrical connections between the components and the board. Any excess solder was removed using a solder sucker which improved both the appearance and quality of the final design.
 
Adjustment considerations were required for some components due to design adjustments identified during the implementation stage. The LM393 comparator required modification from the original PCB layout. Instead of soldering all pins directly to the board. Pin 4 was intentionally lifted and connected to ground using an external wire connection. This modification ensured the component operates correctly.
 
Additionally, the 3.3 voltage regulator required a correction with the wiring as the output and ground pins were incorrectly arranged in the PCB schematic design. To resolve this issue, single core wires were soldered to the regulator pins and redirected into the correct PCB holes. This intuitive solution allowed the voltage regulator to function properly without the need to redesign and remanufacture the PCB, this demonstrates practical problem solving during the implementation stage.
 
To improve efficiency and simplify maintenance, header pins were used for components such as the LCD module and decibel sensor. The use of these header pins allowed these modules to easily be removed and replaced if there is any need of updating or reconstruction of the PCB. 


 

Another important decision was the use of a chip holder socket rather than soldering the microcontroller directly onto the PCB. The chip socket enabled the PIC16F887 to be inserted and removed easily without the need to reheat solder joints, allowing the user to update and replace the pic significantly easier. This also removes the likelihood of burning the chip if maintenance was needed.
 
A Duracell 9V battery was selected as the power source of the PCB due to its portability, 
simplicity and reliability with the circuit requirements. The battery also provided efficient power during both the implementation stage and testing stage. Since the PCB was designed as a standalone device, the use of the compact battery allows 
the device to operate independently without being connected to an outlet or computer. This improves the usability in real world applications where portability and mobility are important. 
In comparison to other power supplies such as USB power, this would provide sufficient 
power to some devices but perhaps not to all the components. Along with this, USB power 
would reduce the portability of this device as it would need to remain connected to a computer or wall outlet during its operation. USB can also lead to accidental disconnections during its function.

[bookmark: _Toc229749370]10) RESULTS 


System Analysis:
The completed PCB was successfully assembled and tested to evaluate its characteristics and its reliability in real world environments. During testing, the sensor continuously measured the different sound levels and categorised the readings into different safety ranges, from safe, unsafe and dangerous. The measured values were also displayed on the lcd, each message corresponding to different safety levels.

Safe level test

[image: ]
Figure 18: shows the LCD display when the system detects a safe level

[image: ]
Figure 19: shows the working PCB during the safe level

[image: ]
Figure 20: shows the sound level used to test the circuit at safe level

When the detected sound level was below 60dB, this was considered a safe level. In this mode, there are no warning LED flashes beyond the normal safe state green LED, the LCD also displays the measured decibel level along with the message “safe level”, indicating safety procedures are working.




Unsafe level test 

[image: ]
Figure 21: is the sound frequency used to test unsafe level

[image: ]
Figure 22: Shows the PCB working during unsafe testing procedure

[image: ]
Figure 23: is the LCD output based on the unsafe level test

Sound levels between 60dB and 90dB, the system identified the noise level as potentially unsafe, in this range a yellow LED will illuminate, and the LCD displays a message, “unsafe levels”.
This intermediate state warns users with an early indication that prolonged exposure to this noise level could be harmful overtime. The yellow warning stage improves the practicality and usability of the system by allowing a gradual feedback level rather than a jumping straight to the dangerous level.

Dangerous level test

[image: ]
Figure 24: shows the frequency used to test the dangerous level mode

[image: ]
Figure 25: is the LCD output based on the dangerous level test

When sound levels exceed 90dB, the system classifies this as hazardous. Under these conditions, a red LED is activated with the LCD displaying “Dangerous level” to alert users with this warning message.
Testing showed that the transitions between each noise level occurs consistently and accurately according the programmed value. The LEDs provide a intuitive visual indication of the noise conditions, while the LCD allows users to monitor the exact sound value in real time.

[image: ]
Figure 26: is the gas detection feature displayed on the LCD

The PCB also incorporated the use of a gas detection module to identify the presence of any potential gases. During testing, the gas sensor successfully detected gas exposure and triggered the warning system. Once gas was detected, the buzzer was activated as alert with a message on the LCD displayed “Gas Detected”. The buzzer provided an immediate alert, ensuring users can be warned even when they are not directly viewing the LCD. This feature significantly improves the safety functionality of the system by combining both visual and audible warnings methods.

Therefore, throughout testing, the PCB successfully fulfilled the intended purpose of detecting hazardous sound levels and gas presence while also providing clear and immediate feedback to the user. This design demonstrates the practical implementation of the PCB prototype and schematic design within real-world applications.



[bookmark: _Toc229749371]11) CONCLUSION

The final objective was to produce a physical build of the gas and decibel monitor system. This objective was achieved through successful assembly of the PCB and installation of all major hardware components such as the gas sensor, decibel monitor, LCD display, LED and buzzers. The completed prototype demonstrated that the system could operate as intended and is capable of detecting hazardous conditions in order to provide immediate feedback to the user.
The results obtained from the PCB tests were consistent with the expected outcomes. Overall the system worked as intended with it accurately detecting changes in the environment and displaying the results accurately and consistently. The gas detection function also performed correctly as it identified the presence of gas and triggered both the buzzer and LCD warning message. Although minor hardware modifications were required during the assembly process these adjustments did not negatively affect the final system performance. Therefore, the results aligned closely with expected design goals, with the PCB system functions correctly under test conditions. The successful operation of all the integrated features demonstrates the practicality of the design and also the proved its effectiveness when implemented in a real-world environment.
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Ensure connections always match the finalized design (in Proteus) before translating to PCB. Reposition some of the connector components that include the reset button and decibel monitor, because the decibel monitor module is in a very tight space that sits over the battery connector.


One recommendation would be to improve the soldering and PCB assembly process. Although the PCB was successfully functional, some wiring modifications could have been completed more efficiently with improved cable management. A redesigned PCB layout with correct component placement would ensure there is no need for additional jump wires and manual modifications in order to connect correct pins to corresponding holes, resulting in a cleaner and more professional looking design.


Furthermore, another recommendation would be to use a more advanced gas detection module, as the current gas sensor is only capable of detecting the presence of gas. However, it cannot differentiate between individual gas types, instead grouping all gas types together. In future versions, a more specialised gas sensor could be used to identify specific gases such as carbon monoxide, methane, smoke or LPG individually. As this would provide a more detailed analysis and significantly improve the practicality and safety for users

In the future I will stop powering components through the Microcontroller as this causes voltages to be shared through the ports. Instead I will use the microcontroller to sink the components as this will allow for more evenly spread voltages and for more components 


to be powered at the same time. In future projects I will try and make the proteus simulation more clear for the person building the PCB to understand as with limited knowledge of how a simulation works can be confusing for the PCB builder


[bookmark: _Toc229749373]13) REFLECTION

I developed my overall skills in PCB design, which included creating custom components according to our design and using datasheets. I also learned how to cross layers in the PCB design using vias, which I didn't know before. Additionally, the overall soft skills I developed were communication and collaboration, working under time pressure and problem-solving.


The main technical skill enhanced was my ability to solder more effectively and neat, which allowed me to achieve a clean and reliable connection. As at the beginning it was not as effective as excess solder was sticking on to the board. Another skill developed was the ability to read and interpret the PCB schematic, in order to understand the component layout and symbols. This skill allowed me to make correct connections and install the correct parts in their corresponding positions. Finally, my communication skills improved as working within a team required me to listen and collaborate with teammates throughout the construction process. By listening carefully, I had a better understanding of the whole process and ensured a better chance to collaborate ideas in order to improve the overall finished project.

To finish this I developed more group management skills being the Group leader of keeping people on track for what is required and understanding what a qualities a leader needs to help people. I learnt a bit of every side of what went on such as helping Ayoob with Easy PC and helping Mehrshad with Physically building the PCB and fault finding. I need to personally learn more about data sheets reading and finding information for when my code doesn’t work in physical builds due to proteus being different. This was found when the I2c decibel monitor didn’t interface with the microcontroller due to the microcontroller being 8 bit and the decibel monitor being 7bit. The problem was solved with bit shifting the device address. 
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Component cost list 

Component list

Ethical Form

https://uowtsd-my.sharepoint.com/personal/2419998_student_uwtsd_ac_uk/Documents/shared/Group%20Project/Group%20Project%20Ethics%20form.docx

Simulation
https://uowtsd-my.sharepoint.com/personal/2419998_student_uwtsd_ac_uk/Documents/shared/Group%20Project/Group%20Project%20Simulation

EASY PC
https://uowtsd-my.sharepoint.com/personal/2419998_student_uwtsd_ac_uk/Documents/shared/Group%20Project/Pcb%20design
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Appendix A: PCB schematic design version 1
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