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Descriptions:

The purpose of the experiment is to make a calculator. While “*” button
works as the function button (here, we will use for summing two
numbers), “#” button works as execute button.

The calculator should only perform 2-digit operations. For example,
when "356" is written on the screen, it should return a warning message
like "Please enter a 2-digit number" for 1 second. The steps to follow
are:

e Turn button reading codes into a function (return as
integer/character, it depends on you).

e Find a way to convert the incoming button character/digits into
multi-digit number. There are several methods after this phase. You
can receive all the six characters, then execute, or you can evaluate
each character till “*” or “#” is pressed (this method is more proper
for general solution if the numbers were not limited as two digits).

e You should check if “*’ or ‘#’ 1is not pressed properly. If not,
print a warning message for 1000ms, then restart the algorithm.

e If your check is successful, then print the solution for 3000ms,
then clear the screen and restart the algorithm.
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Proteus Schematic Design

As you can see, I used PIC16F887 microcontroller. I supplied +5V power to the Vpp terminal. Since I want
to use an external oscillator, I connected my oscillator to the 13th and 14th inputs via capacitors.
Goriildiigii lizere LED ve Reypad pinlerini belirledim. Kodumu bu sematige gore test ede ede yazdim.
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Proteus Schematic Design (Similar to Real Life Application 4x3)

As you can see, I used PIC16F887 microcontroller. I supplied +5V power to the Vpp terminal. Since
I want to use an external oscillator, I connected my oscillator to the 13th and 14th 1inputs via
capacitors. Goriildiigii iizere LED ve Reypad pinlerini belirledim. Lab 1i¢in diizenledigim Rodu bu
sematik ile test ettim.



//1ab@4 _code_for_proteus_keypad
#include <16f887.h>

#fuses
XT,NOWDT,NOPROTECT, NOBROWNOUT , NOLVP,NOPUT, NOWRT ,NODEBUG, NOCPD
/*Konfigirasyon ayarlari*/

#use delay (clock=4M) /*4 Mhz harici osilator kullanacagiz. */
#define use_portb_lcd TRUE
#include <lcd.c>
void main () {
lcd _init(); /* LCD fonksiyonlarini ¢agirmak ig¢in. */
delay ms(100);
set_tris b(0xe0); /* Port B tamami output yapildi. */
set_tris_c(OxF@); /* 4, 5, 6, 7. pinleri input yapildi. */
int number1=0; //Ilk alacagim sayiyi tanimladim.
int number2=0; //Ikinci alacagim sayiyi tanimladim.

int buton=0; //Alacagim sayilari olusturacak buton degiskenini
tanimladim.

int sayac=0; //Basamak kontroli yapabilmek i¢in sayag¢
tanimladim.

int sum=0; //Sayilarin toplami
char sign=" "'; //Sembolim

a:

while(1) { /*Sonsuz dongli yapisi */

int numberl=0; //Garanti olsun diye hepsini burda da tanimladim
ama gerek yoktu.

int number2=0;
int buton=0;
int sayac=0;
int sum=0;

char sign="' "';



while(sign!="+") {

output_high(PIN_CO); //Eger CO satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=7;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=8;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=9;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign='/';};
delay ms(10);
output_low(PIN_CO);

output_high(PIN _C1); //Eger Cl1l satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=4;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=5;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=6;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign="*";};
delay ms(10);
output_low(PIN_C1);

output_high(PIN _C2); //Eger C2 satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=1;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=2;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=3;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign='-';};
delay ms(10);



output_low(PIN_C2);

output_high(PIN_C3); //Eger C3 satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {sign="'C";};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=0;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {sign='=';};
if (input(PIN_C7)) {sign="+';};
delay ms(10);
output_low(PIN_C3);

if (sign=='/"' || sign=='*"' || sign=="-' || sign=="C' ||
sign=="=") { //Isaret kontrolii yapiyorum eger + girilmezse goto komutu
ile dongu basa gidiyor.

printf(lcd_putc,"\fPlease enter +");

lcd_gotoxy(1,2); /* LCD lzerindeki imleci 1. situn, 2.
satira tasidim. */

printf(lcd_putc,"button!");
delay ms (1000);
printf(lcd_putc,"\f");

goto a;

if(sayac>=3) { //Basamak kontroli yapiyorum eger 3 defa rakam
girilirse goto komutu ile dongl basa gidiyor.

printf(lcd_putc,"\fPlease enter a");

lcd gotoxy(1,2); /* LCD Uzerindeki imleci 1. siitun, 2.
satira tasidim. */

printf(lcd_putc,"2-digit number!");
delay ms (1000);
printf(lcd_putc,"\f");

goto a;



printf(lcd_putc,"\f%d",numberl); //Ilk sayimi yazdiriyorum.

printf(lcd_putc,"%c",sign); //Eger dogru sekilde + girildiyse
sembolimi yazdiriyorum.

sign=""; //Ikinci déngi i¢in sifirliyorum.
sayac=0; //Ikinci déngi ic¢in sifirliyorum.
while(sign!="=") {

output_high(PIN_CO); //Eger CO satirindaki herhangi bir situna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=7;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=8;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=9;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign="/";};
delay ms(10);
output_low(PIN_CO);

output_high(PIN_C1); //Eger C1 satirindaki herhangi bir situna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=4;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=5;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=6;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign="*';};
delay ms(10);
output_low(PIN_C1);

output_high(PIN_C2); //Eger C2 satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.



if (input(PIN_C4)) {while(input(PIN_C4)); buton=1;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=2;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=3;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign="'-';};
delay ms(10);
output_low(PIN _C2);

output_high(PIN_C3); //Eger C3 satirindaki herhangi bir situna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {sign='C';};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=0;
number2=number2*10+buton;sayac=sayac+1;};

if (input(PIN_C6)) {sign='=";};
if (input(PIN_C7)) {sign="+';};
delay ms(10);
output_low(PIN C3);

if (sign=='/' || sign=="*' || sign=="-' || sign=='C") {
//Isaret kontrolii yapiyorum eger = girilmezse goto komutu ile déngii basa
gidiyor.

printf(lcd_putc,"\fPlease enter =");

lcd _gotoxy(1,2); /* LCD uzerindeki imleci 1. siitun, 2.
satira tasidim. */

printf(lcd_putc,"button!");
delay ms(1000);
printf(lcd_putc,"\f");

goto a;

if(sayac>=3) { //Basamak kontroli yapiyorum eger 3 defa rakam
girilirse goto komutu ile dongl basa gidiyor.



printf(lcd_putc,"\fPlease enter a");

lcd _gotoxy(1,2); /* LCD uzerindeki imleci 1. siitun, 2.
satira tasidim. */

printf(lcd_putc,"2-digit number!");
delay ms (1000);
printf(lcd_putc,"\f");

goto a;

printf(lcd_putc, "\f%d",numberl); //Ilk sayimi yazdiriyorum.

printf(lcd_putc,"+"); //Zaten buraya kadar geldiyse ilk
sembol dogru girilmistir o yilzden signl, sign2 yapmak yerine kendim
otomatik yazdiriyorum.

printf(lcd_putc,"%d",number2); //Ikinci sayimi yazdiriyorum.

printf(lcd_putc,"%c",sign); //Son girilmesi gereken =
sembolimi yazdiriyorum.

sum=numberl+number2;

lcd gotoxy(1,2); /* LCD lzerindeki imleci 1. siitun, 2. satira
tasidim. */

printf(lcd_putc,"%d",sum);
delay ms(3000); //3 sn sonra dongiliyli basa dondiriyorum.

lcd_cursor_on(TRUE); /* LCD lizerindeki imleci yanip soOnerek
gorinmesini sagladaim. */

lcd gotoxy(1,1); /* LCD lzerindeki imleci 1. siitun, 1. satira
tasidim. */

printf(lcd_putc,"\f");



//1ab@4_code_for_real life_ keypad
#include <16f887.h>

#fuses
XT,NOWDT,NOPROTECT, NOBROWNOUT , NOLVP,NOPUT, NOWRT ,NODEBUG, NOCPD
/*Konfigirasyon ayarlari */

#use delay (clock=4M) /*4 Mhz harici osilator kullanacagiz. */
#define use_portb_lcd TRUE
#include <lcd.c>
void main () {
lcd _init(); /* LCD fonksiyonlarini ¢agirmak ig¢in. */
delay ms(100);
set_tris b(0xe0); /* Port B tamami output yapildi. */
set_tris_c(OxF@); /* 4, 5, 6, 7. pinleri input yapildi. */
int number1=0; //Ilk alacagim sayiyi tanimladim.
int number2=0; //Ikinci alacagim sayiyi tanimladim.

int buton=0; //Alacagim sayilari olusturacak buton degiskenini
tanimladim.

int sayac=0; //Basamak kontroli yapabilmek i¢in sayag¢
tanimladim.

int sum=0; //Sayilarin toplami
char sign=" "'; //Sembolim

a:

while(1) { /*Sonsuz dongli yapisi */

int numberl=0; //Garanti olsun diye hepsini burda da tanimladim
ama gerek yoktu.

int number2=0;
int buton=0;
int sayac=0;
int sum=0;

char sign="' "';



while(sign!="*") {

output_high(PIN_CO); //Eger CO satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=1;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=2;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=3;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign="A"';};
delay ms(10);
output_low(PIN_CO);

output_high(PIN _C1); //Eger Cl1l satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=4;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=5;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=6;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign='B';};
delay ms(10);
output_low(PIN_C1);

output_high(PIN _C2); //Eger C2 satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=7;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=8;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=9;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign='C';};
delay ms(10);



output_low(PIN_C2);

output_high(PIN_C3); //Eger C3 satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {sign="*"';};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=0;
numberl=numberl*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {sign="#';};
if (input(PIN_C7)) {sign='D';};
delay ms(10);
output_low(PIN_C3);

if (sign=='A' || sign=='B' || sign=='C' || sign=='D"' ||
sign=="#') { //Isaret kontrolii yapiyorum eger * girilmezse goto komutu
ile dongu basa gidiyor.

printf(lcd_putc,"\fPlease enter *");

lcd_gotoxy(1,2); /* LCD lzerindeki imleci 1. situn, 2.
satira tasidim. */

printf(lcd_putc,"button!");
delay ms (1000);
printf(lcd_putc,"\f");

goto a;

if(sayac>=3) { //Basamak kontrolii yapiyorum eger 3 defa rakam
girilirse goto komutu ile dongl basa gidiyor.

printf(lcd_putc,"\fPlease enter a");

lcd gotoxy(1,2); /* LCD uzerindeki imleci 1. siitun, 2.
satira tasidim. */

printf(lcd_putc,"2-digit number!");
delay ms (1000);
printf(lcd_putc,"\f");

goto a;



printf(lcd_putc,"\f%d",numberl); //Ilk sayimi yazdiriyorum.

printf(lcd_putc,"%c",sign); //Eger dogru sekilde * girildiyse
sembolimi yazdiriyorum.

sign=""; //Ikinci déngi i¢in sifirliyorum.
sayac=0; //Ikinci dongii i¢in sifirliyorum.
while(sign!="#") {

output_high(PIN_CO); //Eger CO satirindaki herhangi bir situna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=1;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=2;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=3;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign="A";};
delay ms(10);
output_low(PIN CO);

output_high(PIN_C1); //Eger C1 satirindaki herhangi bir situna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {while(input(PIN_C4)); buton=4;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=5;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=6;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign='B';};
delay ms(10);
output_low(PIN_C1);

output_high(PIN_C2); //Eger C2 satirindaki herhangi bir siituna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.



if (input(PIN_C4)) {while(input(PIN_C4)); buton=7;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=8;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C6)) {while(input(PIN_C6)); buton=9;
number2=number2*10+buton; sayac=sayac+1;};

if (input(PIN_C7)) {sign='C';};
delay ms(10);
output_low(PIN_C2);

output_high(PIN_C3); //Eger C3 satirindaki herhangi bir situna
input==1 gelirse butonum deger aliyor ve saya¢ degiskenim 1 artiyor.

if (input(PIN_C4)) {sign="*';};

if (input(PIN_C5)) {while(input(PIN_C5)); buton=0;
number2=number2*10+buton;sayac=sayac+1;};

if (input(PIN_C6)) {sign="#";};
if (input(PIN_C7)) {sign='D";};
delay ms(10);
output_low(PIN C3);

if (sign=='A' || sign=='B' || sign=='C' || sign=='D"') {
//Isaret kontrolii yapiyorum eger # girilmezse goto komutu ile déngii basa
gidiyor.

printf(lcd_putc,"\fPlease enter #");

lcd _gotoxy(1,2); /* LCD uzerindeki imleci 1. siitun, 2.
satira tasidim. */

printf(lcd_putc,"button!");
delay ms(1000);
printf(lcd_putc,"\f");

goto a;

if(sayac>=3) { //Basamak kontroli yapiyorum eger 3 defa rakam
girilirse goto komutu ile dongl basa gidiyor.



printf(lcd_putc,"\fPlease enter a");

lcd _gotoxy(1,2); /* LCD uzerindeki imleci 1. siitun, 2.
satira tasidim. */

printf(lcd_putc,"2-digit number!");
delay ms (1000);
printf(lcd_putc,"\f");

goto a;

printf(lcd_putc, "\f%d",numberl); //Ilk sayimi yazdiriyorum.

printf(lcd_putc,"*"); //Zaten buraya kadar geldiyse ilk
sembol dogru girilmistir o yilzden signl, sign2 yapmak yerine kendim
otomatik yazdiriyorum.

printf(lcd_putc,"%d",number2); //Ikinci sayimi yazdiriyorum.

printf(lcd_putc,"%c",sign); //Son girilmesi gereken =
sembolimi yazdiriyorum.

sum=numberl+number2;

lcd gotoxy(1,2); /* LCD lzerindeki imleci 1. siitun, 2. satira
tasidim. */

printf(lcd_putc,"%d",sum);
delay ms(3000); //3 sn sonra dongiliyli basa dondiriyorum.

lcd_cursor_on(TRUE); /* LCD lizerindeki imleci yanip soOnerek
gorinmesini sagladaim. */

lcd gotoxy(1,1); /* LCD lzerindeki imleci 1. siitun, 1. satira
tasidim. */

printf(lcd_putc,"\f");
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Proteus Simulation Part 1

We see that 1+1=2 for 3 sec.
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Proteus Simulation Part 2
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We see that 12+56=68 (for 3 sec) with proteus keypad.




Proteus Simulation Part 3

We see that 12*56#68 (for 3 sec) with 4x3 similar to real Llife keypad.
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Proteus Simulation Part

We see that if we do not press + and press another button, it gives an error for 1 sec.
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Proteus Simulation Part
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that if we enter 3 digit number, it gives an error for 1 sec.



