#include <main.h>

#case

#define LCD_ENABLE_PIN PIN_C0
#define LCD_RS_PIN PIN_C2
#define LCD_RW_PIN PIN_C1
#define LCD_DATA4 PIN_C4
#define LCD_DATA5 PIN_C5
#define LCD_DATA6 PIN_C6
#define LCD_DATA7 PIN_C7

#include <lcd.c>

#define BUT1 PIN_A4
#define BUT2 PIN_A5

#define MOTA PIN_A6
#define MOTB PIN_A7

/*
 * Reimplementation of lcd_gotoxy
 * Now supports 4 lines!
 */
void proper_lcd_goto(int8 x, int8 y) {
    int8 off = x;
    if (y & 0x1) {              /* lines 1,3 are grouped together, so are 2,4 */
        off += 0x40;
    }
    if (y & 0x2) {              /* pick between 1 and 3, or 2 and 4 */
        off += 0x14;
    }
    lcd_send_byte(0,0x80|off);  /* send the positon to the LCD */
}

int8 led_chnnl = 0;

#INT_TIMER2
void TIMER2_isr(void) {
    static int8 second = 0;

    if (!second) {
        second = 199;           /* 2.9975 second delay */
        if (++led_chnnl == 3) { /* Every second change the ADC channel shown on the LED's */
            led_chnnl = 0;      /* wrap around the channel as needed */
        }
    } else {
        --second;               /* decrement seconds counter */
    }
}

#INT_AD
void AD_isr(void) {}

/*
 * Read the value of an ADC channel
 */
int8 read_adc_chnnl(int8 channel) {
    set_adc_channel(channel);   /* select the channel */
    delay_us(10);               /* delay to configure the channel */

    read_adc(ADC_START_ONLY);       /* start the ADC conversion */
    sleep();                        /* sleep while the ADC converts */
    return read_adc(ADC_READ_ONLY); /* read the converted ADC value */
}

/*
 * Display the ADC's on the lcd
 *  Line 1: A
 *  Line 2: B
 *  Line 3: C
 */
void display_adcs_lcd(void) {
    for (int i = 0; i < 3; i++) {                       /* A: 0, B: 1, C: 2 */
        proper_lcd_goto(8,i);                           /* goto to the centre of the line */
        printf(lcd_putc, "%c %03u", 'A' + i, read_adc_chnnl(i));    /* show channel */
    }
}

/*
 * Each call of this function will change the state of the motor
 * Cycle through:
 *  Clockwise
 *  Stop
 *  Anti-clockwise
 *  Stop
 */
void change_motor_state(void) {
    static int8 motor_state = 0;    /* stores the current status of the motor */

    switch (motor_state++) {    /* increment the motor state for next time */
    case 0:                     /* case 0 spins the motor clockwise */
    case 1:                     /* case 1 stops spinning the motor */
        output_toggle(MOTA);
        break;
    case 3:                     /* case 3 spins the motor anti-clockwise */
        motor_state = 0;        /* wrap state back to start of sequence */
        /* fallthrough */
    case 2:                     /* case 2 spins the motor clockwise */
        output_toggle(MOTB);
        break;
    }
}

void main(void)
{
    int1 prev_but1 = 0, prev_but2 = 0;

    setup_adc_ports(sAN0|sAN1|sAN2, VSS_VDD);       /* set the potentiometer pin to analogue */
    setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);    /* configure the ADC clock and clock multiplier */

    enable_interrupts(INT_AD);      /* this interrupt flag goes high when an ADC conversion completes */
    enable_interrupts(INT_TIMER2);  /* this interrupt flag goes high when TIMER2 overflows */
    enable_interrupts(PERIPH);      /* this interrupt allows the PIC to awake from sleep when INT_AD goes high */
    enable_interrupts(GLOBAL);      /* this allows the ISR to run whenever an interrupt is fired */

    lcd_init(); /* setup the LCD */

    output_low(MOTA);   /* set motor inital state to off */
    output_low(MOTB);   /* set motor inital state to off */

    while(1) {
        /* Task 1 */
        display_adcs_lcd(); /* display the ADC's on the LCD */

        /* Task 2 */
        int1 but1 = input(BUT1);                    /* get button1 status */
        if (but1) {                                 /* if button1 pressed */
            if (!prev_but1) {                       /* and wasn't previously pressed */
                setup_timer_2(T2_DIV_BY_16,229,15); /* start the 1 second timer */
            }
            output_b(read_adc_chnnl(led_chnnl));    /* display the current ADC on the LED's */
        } else {
            output_b(0);
            setup_timer_2(T2_DISABLED,229,15);      /* stop the 1 second timer */
        }
        prev_but1 = but1;                           /* store the current button1 state */

        /* Task 3 */
        int1 but2 = input(BUT2);    /* get button2 status */
        if (but2 && !prev_but2) {   /* if button2 just pressed */
            change_motor_state();   /* change motor state */
        }
        prev_but2 = but2;           /* store the current button2 state */
    }
}

Comments
1. You show conversion values for each potentiometer nicely centred on each line, although you do not supress the leading zeros. You have nicely written functions for capturing the values from the potentiometers. 10/10
2. The value of each ADC is shown correctly on the LEDs for 3 seconds each. You have nicely written functions for doing this. 10/10
3. You have correctly created a state machine to control the rotation of the motor, correctly testing for the button to be released stopping the state machine from changing state unintentionally. 30/30
