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Circuit in Proteus
	Q1 Code

	/* Mock exam Q1 - Dec 9th 2025*/

#include <16F877A.h>
#use  delay (clock=20000000)//20MHz

#define  incDelay 2000  //increment time on 7seg,
int segValues[10] = {0xC0, 0xf9, 0xA4, 0xB0, 0x99, 0x92, 0x82, 0xF8, 0x80, 0x90};//0-9 hex values, (i=0)=0,(i=9)=9

void main(){
   
   //set all pin states and start low/off. Best practice
   set_tris_a(0x00); //unused
   output_a(0x00);
   set_tris_b(0x00); //unused
   output_b(0x00);
   set_tris_c(0x00); //unused
   output_c(0x00);
   set_tris_d(0x00); //7 seg display, D0-D6 outputs
   output_d(0x00);
   set_tris_e(0x00); //unused
   output_e(0x00);
   
   while(TRUE){//main loop
   
   for (int i=0; i<10; i++){   // 0-9 segment display, 2 sec intervals
      output_d(segValues[i]); //output i onto the 7seg
      delay_ms(incDelay);     //delay for determined time.
   }//for i<10, 0-9 segment display, 2 sec intervals
   }//main loop
}//main




Operation:
[image: ]starts at 0. 
[image: ]
Displays up to 9 correctly. Resets back to 0. Loops.
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Circuit in proteus
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Circuit before button is not pressed. [image: ]
Circuit when button is pressed.
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Circuit when button is released

	Q2 code

	/* Mock exam Q2 - Dec 9th 2025*/

#include <16F877A.h>
#use  delay (clock=20000000)//20MHz

#define  button   PIN_C1   //C0=pin 1, C1 = pin 2

void main(){
   
   //set all pin states and start low/off. Best practice
   set_tris_a(0x00); //unused
   output_a(0x00);
   set_tris_b(0x00); //8xLEDS, outputs
   output_b(0x00);
   set_tris_c(0x02); //Input pull-up button C1, 0b 0000 0010
   output_c(0x00);
   set_tris_d(0x00); //unused
   output_d(0x00);
   set_tris_e(0x00); //unused
   output_e(0x00);
   
   while(TRUE){//main loop
   
   if(input(button) == 0){       //when pull-upbutton pressed
   
      output_b(0xFF);            //turn 8x leds on
      
      while(input(button) == 0){}//debounce while pull-up button pressed
      
      output_b(0x00);            //turn leds off when released
   }//if button pressed
   }//main loop
}//main




Q3;

	Q3 code

	/* Mock exam Q3 - Dec 9th 2025*/

#include <16F877A.h>
#use  delay (clock=4000000)//4MHz
#use  rs232(baud=9600, xmit=PIN_C6, rcv=PIN_c7)

#define  LED      PIN_B0
#define  BUTTON   PIN_C0   //pull-down button

void main(){
   
   //set all pin states and start low/off. unused pins set as outputs. Best practice
   set_tris_a(0x00); //unused
   output_a(0x00);
   set_tris_b(0x00); //B0 LED
   output_b(0x00);
   set_tris_c(0x01); //Input pull-down button C0, 0b 0000 0001
   output_c(0x00);
   set_tris_d(0x00); //unused
   output_d(0x00);
   set_tris_e(0x00); //unused
   output_e(0x00);
   
   while(TRUE){//main loop
   
      if(input(BUTTON) == 1){       //when pull-down button pressed
         delay_ms(20);              //simple 20ms debounce
   
         if(input(BUTTON) == 1){       //if pull-down button still pressed - not noise
      
            output_high(LED);            //turn led on
            printf("LED ON\r\n");         //print LED ON and create a new line
            
            while(input(BUTTON) == 1){}//debounce while pull-down button pressed
         }//if button still pressed after debounce
      }//if button pressed

   }//main loop
}//main
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Circuit before button press
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Circuit during button press
[image: A screenshot of a computer

Description automatically generated]
Circuit after button press
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Circuit on 3rd button press

	Q4 code

	/* Mock exam Q4 - Dec 9th 2025*/

#include <16F877A.h>
#use  delay (clock=4000000)//4MHz
#use  rs232(baud=9600, xmit=PIN_C6, rcv=PIN_c7)//setup for RS232 - virtual terminal

#define  LED      PIN_B0
#define  BUTTON   PIN_C0   //pull-up button

void main(){
   
   //set all pin states and start low/off. unused pins set as outputs. Best practice
   set_tris_a(0x00); //unused
   output_a(0x00);
   set_tris_b(0x00); //B0 LED
   output_b(0x00);
   set_tris_c(0x01); //Input pull-up button C0, 0b 0000 0001
   output_c(0x00);
   set_tris_d(0x00); //unused
   output_d(0x00);
   set_tris_e(0x00); //unused
   output_e(0x00);
   
   while(TRUE){//main loop
   
      if(input(BUTTON) == 0){       //when pull-upbutton pressed
         delay_ms(20);              //simple 20ms debounce
   
         if(input(BUTTON) == 0){       //if pull-upbutton still pressed - not noise
      
            output_high(LED);            //turn led on
            printf("LED ON\r\n");         //print LED ON and create a new line
            
            while(input(BUTTON) == 0){}//debounce while pull-up button pressed
         }//if button still pressedafter debounce
      }//if button pressed

   }//main loop
}//main
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