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MODULE CODE: ACDB5002
Electronics I

TIME:  2 HOURS 
ANSWER ALL QUESTIONS



Total Marks: 100

This exam does not allow the use of reference materials, scraps of paper, online resources, or observing any practice sessions.

· Equipment or materials required – PC running CAD software or Pencil/Ruler/Paper 
· Use the Answer Sheet to respond to theoretical questions, including topics like working principles, operation, circuit diagrams, purpose, etc. Screenshots of schematic circuits, code, and simulation results should be included in a separate MS Word document.
· Save the name of the word Document in this pattern ‘Exam_studentname_studentid’ and upload the file in Moodle. Submissions made before or after the exam time will not be accepted.
SENARIO
A smart energy-saving device is to be installed in rural homes where street lighting is minimal. The goal is to design a compact system that can automatically detect low light conditions and trigger an emergency light (LED), while also displaying status messages on an LCD.
The system will use a PIC16F877A microcontroller and should operate using standard electronic components. It must be developed and tested using Proteus simulation software and programmed using CCS C.
SYSTEM SPECIFACTIONS
1. A 12V DC source must be stepped down and regulated to 5V using a voltage regulator.
2. An LDR-based light sensor and an LM393 comparator must be used to detect ambient light:
· Output LOW (0V) in darkness.
· Output HIGH (5V) in brightness.
· Output connected to RB0 of PIC16F877A.
3. An LED connected to RD0 must:
· Turn ON in dark conditions.
· Turn OFF in bright conditions.
4. A 16x2 LCD must display:
· "DARK CONDITION" when it is dark.
· "BRIGHT CONDITION" when it is bright.



Answer the Following 
(i) Design the following circuits using correct component values and connectivity.
(a) Power Supply Circuit.							[10 Marks]
(b) LDR-based Light Detection Circuit using LM393 comparator 		[10 Marks]
(ii) Simulate and validate the above (i) said designed circuits:
(a) Power Supply Circuit simulation.						[5 Marks]
(b) LDR-based Light Detection Circuit simulation.				[5 Marks]
(iii) Develop a single CCS C program to:
(a) Read digital input from RB0.						[5 Marks]
(b) Control LED output on RD0.							[5 Marks]
(c) Display "DARK CONDITION" or "BRIGHT CONDITION" on the LCD based on input.										[10 Marks]
(iv) Simulate the complete system and demonstrate functionality by submitting clear screen shots showing the correct outputs for the responses on LED and LCD under dark and bright conditions.							[20 Marks]
(v) Answer the following theoretically
(a)  Explain the working of the Night Light Sensor circuit.			[10 Marks]
(b) Explain the working of the Voltage Regulator circuit with a neat diagram.											[10 Marks]
(vi)  Explain the functions of RS, RW, E, D0–D7, VSS, VDD and VEE in a 16x2 LCD module.											[10 Marks]
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