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Liquid Crystal Display (LCD)
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The Keyboard
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To multiply 3 times 12 To divide 3 into 12

Press See Pross See
1] 1% (1] &
2] 12. 2 12.
12. SEn 2
3 3. 3 3.
36. a8 4.

12 x 3 = 36 12 + 3 =4
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What about...

a complex
expression?!



( ((2 +3)x5) x6 W
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2. INPUT®
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( ((2 +3)x5) x6 W
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6. MULT “x”
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ERROR: EMPTY STACK

1. MULT “x”

Empty Stack
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Getting Started: Hello World

#include "AT91SAM7L128.h“
#include "lcd.h"

int main()

{
int number = 999 ;
int digit;
int lcdIndex = 11; /
lcd_1n1t();

1f (number > 999999999 || number < -999999999) {
lcd_put_char7('0', 0);
lcd_put_char7('V', 1);
lcd_put_char7('E", 2);
lcd_put_char?7('R", 3);
lcd_put_char?7('F', 4);
lcd_put_char7('L', 5);
lcd_put_char7('0', 6);
lcd_put_char7('W', 7);



Getting Started: Hello World

else {
1f (number > 0) {
while (Chumber > 0) {
digit = number % 10;
number = number / 10;
lcd_put_char7(digit+48, lcdIndex);
lcdIndex--;
Iy
} else if (number == 0) {
lcd_put_char7(48, lcdIndex);
} else 1f (number <0) {
while (humber < 0) {
digit = number % 10;
digit = digit*-1;
number = number / 10;
lcd_put_char7(digit+48, lcdIndex);
lcdIndex--;
ks
1f (number == 0) {
lcd_put_char7(45, 0);
ks

¥
ks
return 0;

h



Listening to the Keyboard

const char keyboard_layout [7][6] = {{'N',
'I', 'PV, 'M', 'F', 'A'},

{'c', 'R', 'N', 'B', '%', 'L'},
A G L T 3
{rur, "7, 8, 9, /T,
{'D", '4", 'S', "6, '*', '_'},
{'s', "1, '2', '3", '-v, "'},

{'O', '@', '.', |=|, '+', '_'}};



Listening to the Keyboard

char keyboard_key()
{

int column;

int row;

char button;

for (column = 0@; column <= COLUMN; column++) {
keyboard_column_low(column);
for (row = 0; row <= ROW; row++) {
1f(!keyboard_row_read(row)) {
keyboard_column_high(column);
button = keyboard_layout[column][row];
return button;
by
¥
keyboard_column_high(column);

}

return 0;



Listening to the Keyboard

int main() {

for (5350 4
char key = keyboard_key();
1f (key '=0) {
for(J = 0; j < 14; j++) {
lcd_put_char7(' ',73);
ks

lcd_put_char7(key,11);

} else {
lcd_print7("no key pressed");
3
3

return 0;



Entering and Displaying Numbers

vold keyboard_get_entry(struct entry *result) {
int input = 0;
int counter = 0;
int sign = 1;

for (5350 {
int c = keyboard_key();

1f (c <= "9" & c >= '0") {
input = input * 10 + (c - '0");
counter++;

} else 1if (c == "'~') {
sign *= -1;

} else if (c == "\b"') {
1nput /= 10;
1f(input == 0)

lcd_put_char7(' ', 11);

} else 1f (c '= -1){
result->operation = c;
break;



Entering and Displaying Numbers

while (c != -1) {

c = keyboard_key();
ks
if (input != 0)

lcd_print_int_neg(sign == -1, input);
ks

1f (counter == 0) {
result->number = INT_MAX;
} else {
result->number = sign*input;
ks



Entering and Displaying Numbers

int main()

{

struct entry entry;

*AT91C_WDTC_WDMR = AT91C_WDTC_WDDIS;
lcd_1nit(Q);

keyboard_init();
lcd_print7("PRESS™);

while (1) {
keyboard_get_entry(&entry);
1f (entry.operation != 0 && entry.number!
=INT_MAX) {
lcd_print_int(entry.number);
lcd_put_char7(entry.operation, 0);
entry.operation = 0;
ks
ks
return 0;

}



An RPN Calculator

vold calculate(char operation, int index, int *stack) {
1f (index < 0) {
lcd_print7("ERROR™);
} else {
int nl = stack[index];
int nZ2 = stack[index+1];
switch (operation) {

case '+': stack[index] = nl + nZ2; break;
case '-': stack[index] = nl - nZ2; break;
case '*': stack[index] = nl * nZ2; break;
case '/': stack[index] = nl / nZ2; break;

¥
stack[i1ndex+1] =

lcd_print_int (stack[index]);



An RPN Calculator
int main(){

int stack [50];
int index = 0;
while (1) {
keyboard_get_entry(&entry);
1f (entry.operation != 0@ && entry.number!=INT_MAX) {
stack[1ndex] = entry.number;
lcd_print_int(entry.number);

1f (entry.operation == '\r') {
index++;

} else if (entry.operation == '+' || entry.operation == '-' ||

entry.operation == '*' || entry.operation == "/") {
index--;
calculate(entry.operation, index, stack);
index++;
} else if (entry.operation == '+' || entry.operation == "'-" ||
entry.operation == '*' || entry.operation == "/") {

if (index >= 2) {
index = index - 2;
calculate(entry.operation, index, stack);
index++;

} else {
lcd_print7("ERROR");
}



