SOLUTIONS
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 when a switch is pressed.
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 task. 		   [10 Marks]
(c) Execute the simulation to verify the operation of the circuit and program. [5 Marks]
SOLUTION
(a) Circuit 
· Power Supply – 			[1 Mark]
· Clear Circuit Layout –		 [3 Marks]
· Source Current –		 	[1 Mark]
· Proper Range of Resistors – 	[1 Mark]
· Ground – 				[1 Mark]
· Port B consideration in designing – [1 Mark]
· Microcontroller selection – 		[2 Marks]
(b) Program

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.		[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] 
(c) 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 
· Power Supply – 			[1 Mark]
· Clear Circuit Layout –		 [3 Marks]
· Source Current –		 	[1 Mark]
· Proper Range of Resistors – 	[1 Mark]
· Ground – 				[1 Mark]
· Port B consideration in designing – [1 Mark]
· Microcontroller selection – 		[2 Marks]
(b) Program

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.		[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] 
(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
Converts AC to DC.
· Uses transformer and bridge rectifier (D1-D4).
· C1 capacitor smooths DC output.
· 7805 voltage regulator ensures a steady 5V output.
· LED with R1 indicates when 5V is active.					[3 Marks]
(a) Working Principle
	Step-down Transformer (TR1): 
· Steps down AC mains voltage to a lower AC voltage.
· Feeds reduced AC voltage to the bridge rectifier.
												[1 Mark]
Bridge Rectifier (D1, D2, D3, D4): 
· Converts stepped-down AC to pulsating DC.
· Two diodes conduct per half-cycle, maintaining correct polarity.	[2 Marks]
Filtering Capacitor (C1): 
· Smooths pulsating DC from the rectifier.
· Reduces ripple, providing a stable DC voltage.				[2 Marks]							
Voltage Regulator (U1 - 7805): 
· Regulates the filtered DC to a steady 5V output.
· Commonly used for 5V logic circuits and low-power devices.		[2 Marks]
Current-Limiting Resistor (R1) and LED (D5): 
· R1 limits current to LED (D5).
· LED indicates power is active when 5V output is present.		[1 Mark]
(b) 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 Humidity sensor circuit using appropriate simulation software, such as Proteus.										[15 Marks]
SOLUTION	
Operation
· Low-power, single-supply, low-offset voltage comparator.
· Compares voltages at two terminals.
· Switch activation:
· First terminal voltage > Second terminal voltage → Switch ON
· First terminal voltage < Second terminal voltage → Switch OFF	[3 Marks]
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· 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. 
· 𝑉1>𝑉2→LED ON.
· 𝑉1<𝑉2→LED OFF							[3 Marks]
(a) Circuit Design
· Clear Circuit –							 [2 Marks]
· Selection of other components and ranges – 			[2 Marks]
· Amplifier Selection –						 [1 Mark]
 Simulation
· Simulation Setup 							[3 Marks]
· Running the Simulation 						[3 Marks]
· Observation of Outputs 						[2 Marks]
· Troubleshooting 							[2 Marks]
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