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Equipment or materials required – PC running CAD software or Pencil/Ruler/Paper
QUESTION 1  

[image: Diagram, schematic

Description automatically generated]

(i) The Circuit shown above is a power supply circuit. Answer the following 
(a) Design any one of the SMPS circuit by replacing the circuit shown above. [10 Marks]	       
(b) Describe the purpose of the components of the new circuit.       		    [5 Marks]
(c) Explain the construction  and operation of the new circuit.		  [10 Marks]
(d) Simulate the new circuit using Simulation Software.			  [15 Marks]

QUESTION 2

(i) Demonstrate an up down counter displayed on the 7- segment  to Port D (0-7) by considering the following conditions.
· When a push button connected to port pin RA4 is held in the pressed position, 7- segment displays and value that counts up for every 1 second.
· When a push button connected to port pin RA0 is held in the pressed position, 7- segment displays and value that counts down for every 1 second.
· Counting must be stopped when both the push button switches are released.
(a) Use a flow chart to determine its program structure.			[5 Marks]
(b) Write an Embedded C Program for the above condition.			[15 Marks]
(c) Design the circuit using simulation software.				[10 Marks]
(d) Simulate the results.								[10 Marks]

QUESTION 3
(i) For the circuit given below, Answer the following questions.
[image: ]
(a) Identify the above circuit and briefly explain the purpose of it.		[5 Marks]
(b) Explain the working principle of this circuit.				[8 Marks]
(c) What is the purpose of LED 1 and LED 2 in this circuit.			[2 Marks]
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