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QUESTION 1
Design a circuit using the PIC16F877A microcontroller, where LEDs are connected to pins RB0 through RB7, each with a 100Ω current-limiting resistor. The LEDs should turn ON simultaneously, with a delay of half a second.
The project should include the following components:
(a) Design the circuit using simulation software.				 [10 Marks]
(b) Write a C program to accomplish the specified counting task. 		   [10 Marks]
(c) Execute the simulation to verify the operation of the circuit and program. [5 Marks]
SOLUTION
(a) 
[image: ]
(b) Program
[image: ]
    The following criteria’s could be taken into consideration while marking the programming lines :
· Comments: For adding meaningful comments in the program.		[2 Marks]
· Variable Naming and Declaration: Considering the Ports from the question and declaring them.										[ 1 Mark]
· Code Structure and Readability: Marks for logical Flow and easy understandability.
[2 Marks]
· For Setting Proper Delay as required.						[1 Mark]
· Correctness and Functionality: Lighting up the segments as required. 	[2 Marks]
· Code optimization: minimizing unnecessary operations.			[2 Marks]
· Executing the Simulation.							[5 Marks] 
QUESTION 2
Demonstrate a down counter using 7- Segment Display by considering the following conditions.
· When a push button is connected to port pin RC7 is pressed once, the 7 segments should count down from 9 to 1 within a delay of 100ms.
· The counter should stop counting when the button is released.
The project should include the following components:
(a) Design the circuit using simulation software.				[10 Marks]
(b) Write a C program to accomplish the specified counting task. 		[10 Marks]
(c) Execute the simulation to verify the operation of the circuit and program.  [5 Marks]
SOLUTION
(a) Circuit Design
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(b) Program
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The following criteria’s could be taken into consideration while marking the programming lines :
Comments: For adding meaningful comments in the program.		[2 Marks]
Variable Naming and Declaration: Considering the Ports from the question and declaring them.										[ 1 Mark]
Code Structure and Readability: Marks for logical Flow and easy understandability
[2 Marks]
For Setting Proper Delay as required.						[1 Mark]
Correctness and Functionality: Lighting up the segments as required. 	[2 Marks]
Code optimization: minimizing unnecessary operations.			[2 Marks]
(c) Executing the Simulation.							[5 Marks] 

QUESTION 3
(i) For the circuit given below, Answer the following questions.
[image: Diagram, schematic

Description automatically generated]
(a) Identify the above circuit and briefly explain the purpose of it.			[3 Marks]
(b) Explain the working principle of this circuit.						[8 Marks]
(c) Design and simulate the above circuit diagram using Simulation Software.	[14 Marks]



SOLUTION
(a) This is a 5V DC power supply circuit. It converts AC to DC using a transformer and bridge rectifier (D1-D4), smooths the DC output with capacitor C1, and regulates it to a steady 5V using the 7805 IC. The LED with resistor R1 indicates when 5V output is active.
												[3 Marks]
(b) Working Principle
Step-down Transformer (TR1): The AC mains voltage is stepped down to a lower AC voltage suitable for the circuit’s needs. This reduced AC voltage is then fed to the bridge rectifier.
												[1 Mark]
Bridge Rectifier (D1, D2, D3, D4): The four diodes form a bridge rectifier, which converts the stepped-down AC voltage to pulsating DC voltage. During each half-cycle of AC, two diodes conduct, ensuring that the output always has the same polarity (positive at the top).
												[2 Marks]
Filtering Capacitor (C1): The pulsating DC from the rectifier is smoothed by capacitor C1. This capacitor charges to the peak voltage and discharges when the voltage dips, reducing ripple and providing a more stable DC voltage.					[2 Marks]
												
Voltage Regulator (U1 - 7805): The 7805 voltage regulator takes the filtered DC and regulates it to a steady 5V output, which is commonly used to power 5V logic circuits and other low-power devices.								[2 Marks]
Current-Limiting Resistor (R1) and LED (D5): Resistor R1 limits the current to the LED (D5), which serves as a power indicator. When the circuit is outputting 5V, the LED lights up, signalling that the power supply is active and functioning correctly.		[1 Mark]


(c) Design and Simulation
· Component Ratings 							[1 Mark]
· Circuit Layout 							[1 Mark]
· Simulation Setup 							[3 Marks]
· Execution of Simulation 						[4 Marks]
· Running the Simulation 						[2 Marks]
· Observation of Outputs 						[2 Marks]
· Troubleshooting 							[1 Mark]

QUESTION 4
1. Explain the working principle of LM393 Amplifier with a neat diagram.	 [10 Marks]
2. Design and simulate the night light sensor circuit using appropriate simulation software, such as Proteus.									[14 Marks]
SOLUTION	
· The LM393 IC is a low-power, single-supply, low-offset voltage, double, differential comparators. It is used to calculate the voltages at two dissimilar terminals and contrasts the dissimilarity in voltage quantity. 
· If the voltage of the first terminal has a high voltage than the second terminal, the switch will activate. But, if the first terminal has a low voltage than the second terminal, the switch will deactivate.							[3 Marks]
[image: A diagram of a circuit

Description automatically generated][4 Marks]
· This circuit uses a photoresistor for controlling the circuit of a voltage divider.  When this circuit absorbs to bright light, then the output device will be turned OFF. 
· When the circuit absorbs the darkness then the output device will be turned ON. 
· If the inverting terminal (𝑉1  ) of the IC voltage is higher than the non-inverting terminal V2 then the output device activates. 𝑉1>𝑉2→LED ON.
· Similarly, if the inverting terminal 𝑉1 of the IC voltage is lower than the non-inverting terminal 𝑉2 , then the output device deactivates. 𝑉1<𝑉2→LED OFF	[3 Marks]
(b) Circuit Design
[image: ]
 Simulation
· Simulation Setup 							[3 Marks]
· Running the Simulation 						[3 Marks]
· Observation of Outputs 						[2 Marks]
· Troubleshooting 							[1 Mark]
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Finclude <16F877A.h>
#fuses NOWDT, HS, NOPROTECT, NOLVP
#use delay(clock=20000000) // Assuming a 20MHz clock

// Array for 7-segment display patterns (8-9)
unsigned int8 seg_display[] = { OxCO, @xF9, OxA4, 0xBO, Ox99, 0x92, @x82, OxFS, 0x80, @x90 };

| void main()

{

set_tris_c(@x01); // Configure RC1 as input, other PORTC pins as output
set_tris_b(@x00); // Configure all of PORTB as output (for 7-segment display)
output_b(@x00); // Turn off 7-segment display initially

output_c(@x@0); // Ensure PORTC output is OFF initially

int ij

while(TRUE)

{

// Check if the button connected to RC1 is pressed
if(input(PIN_C@)) // Button press detected (active high)
{
// Loop from 9 down to @
for(i =9; 1i>=1; i--)
{
output_b(seg_display[i]); // Display the current pattern on PORTE
delay_ms(500); // Delay for 500 ms for each number

}

// Wait until the button is released to avoid repeating the sequence immediately
while(input(PIN_C@)); // Wait for the button to be released

}

// Optional: Turn off all segments after the countdown completes
output_b(@xFF); // LED OFF (all segments off)
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#include <16F877A.h>
#fuses HS, NOWDT, NOPROTECT, NOLVP
#use delay(clock=20000000) // Set clock frequency to 20MHz

void main() {
set_tris_b(0x00); // Set PORTE as output

while(1) {
output_b(@x@3); // Turn on only RB@ and RB1 (@x@3 in binary is @@@@ 0@11)
delay_ms(500); // Delay of half a second (500 ms)

output_b(@x@@); // Turn off RE@ and RB1
delay_ms(500); // Delay of half a second (500 ms)




