1. 7-segment display 
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2. LED On/Off
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3. A.  The circuit given for question 3 is a humidity sensor. 
B. A humidity sensor works by comparing two terminal voltages. 
· If the 1st terminal voltage is greater than the 2nd terminal voltage the LED illuminates. 
· If inverting terminal voltage is greater than non-inverting terminal voltage LED illuminates. 
· If non-inverting terminal voltage is greater than terminal voltage Led dose not illuminate.
· Switched activated
· Power is brought down to ground
· It consists of an Op-Amp, comparators, resistors, LED’s, power and ground.
· D1 in the circuit illuminates when the power is brought to ground (In working practice would likely start a sprinkling system)
· D2 illuminates that the circuit has power.

C. Screen shots of working humidity sensor circuit
[image: A diagram of a circuit

Description automatically generated][image: A diagram of a circuit

Description automatically generated]
4. Switch mode Buck converter.
[image: A diagram of a circuit
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A switch mode Buck converter operation:
· The Buck converter reduces DC voltage 
· Used MOSFIT
· Switch activated
· Switches at high frequencies
· Square waves, Low = off
· Used in USB’s
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#include <16F877A.h>
#use delay(clock=3000000)

unsigned ints seg_display[] = { 0xCO, OXF9, OxA4, OxBO, x99, 0x92, OXB2, OXFE, OXBO, x99 };

void main()

I
set_tris_c(0x82); // RC1 and AC7 as input (if needed), rest as output

set_tris_b(6x80); // PORTE as output
output_b(exFF);  // Initially turn off display (all segments off)

while(TRUE)
if(input(PIN_C7)) // Button pressed
For(int i< 16; i++) // Show 6-9 (optional: adjust range)
{

output_b(seg_display[i]);
delay_ns(100);

// Exit early if the button is released
1F(1input (PIN_C7))

output_b(exFF); // Turn off display
break;
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else

€
output_b(oxFF); // Keep display off when button is ot pressed
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v & PictoreTTAWY 1 include <16F877A.h> // Include the header file for the PICIGFE77A
~ Source Fies 2 #fuses HS,NOWDT,NOLVP // set fuses for high-speed oscillator, no watchdog tiner, no Low-voltage programming

main.c 3
4 #use delay(clock=8000000)  // 8 iz clock (Hax of 20 Mz could be given)
s
6 unsigned int DOWN_LED[S] = {OXFF, Ox7F, Gx3F, OXLF, OXOF, OxC7, 003, GxOL, Ox00};
7 unsigned int UP_LED[9] = {2x01, Ox03, Ox07, OXOF, GxIF, OX3F, OXTF, OXFF, Gxea};
s
9 void main()
10 Bl
1 set_tris_b(0x22); // Set ABI and RS as input (0x22 = 60100010 in binary)
12 set_tris_c(0x00); // Set PORTC (RCO - AC7) as output for LEDs
13 output_c(ex00);  // Ensure all LEDs are OFF initially
14
15 while(TRUE)
168 {
7 // If the button on RBI is pressed, disploy the UP LED pattern
1 $F(input(PIN_B1))
198
20 for(int i = 05 i <= 8 it4)
2B €
2 output_b(UP_LED[i1); // Display LED pattern on PORTC
2 delay_ns(5); // belay for visibility
2
25 /7 Exit L button is releosed
2
27 goto turn_off;
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31 /7 If the button on RS is pressed, display the DOWN LED pattern
2 $¥(input (PIN_B5))

B

3 for(int i = 05 1 <= 85 i+t)

B ¢

36 output_b(DOWN_LED[1]); // Display LED pattern on PORTC

37 delay_ms(50); /7 velay for visibility

B

39 /7 Exit Loop if button is released

w0 F(1input(PIN_C2))

a goto turn_ofF;

a2 3

a3 3

s

45 turn_of

5 output_c(ex00); // Turn off all LEDs when buttons are not pressed
a7

4}




