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Executive summary

In this Module we will use PIC18F4550 with a push-button.
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Chapter 1: Overview

Table 1. Overview

e The student will be able to connect a push-button on the
microcontroller

e The student will be able to handle a push-button with a function
e The student will be able to design simple circuits with a push-button

e The student will be able to load and animate a microcontroller
program in the Proteus Design Suite

Push-button, inputs/outputs

The duration of the module_2-7 is 3 hours

Presentation of the module_2-7 by the teacher, 30 minutes

1t activity, use a push-button, 30 minutes

2" activity, read a push-button, 45 minutes

3" activity, read a push-button with function, 75 minutes

The teacher:

Presents the slides associated with the module_2-7 and answers question

The students:
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Draw circuits in Proteus Schematic, write programs in C language, load
programs to a microcontroller and run the simulation using the Proteus
Design Suite

At the end of the Module_2-7 will be given:
o Open Project

e Material: PC

e Software: CCS C compiler, Proteus Design Suite

e The student must be familiarized with the Proteus Design Suite

(link1)

e The student must be completed Module_2-1 and Module_2-2

e CCS C Compiler manual (C Compiler Reference Manual)

e MICROCHIP, PIC18F2455/2550/4455/4550 Data Sheet

e Module_2-7 slides
e Module_2-7 Evaluation leaflet
e Module_2-7 Open project leaflet

e Module_2-7 Programs, Schematic Proteus (Compressed folder)

Tip. Push-button connected with pullup or pulldown resistor?
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Chapter 2: Activities

2.1 Activity 1. Increase a counter using push-button

The purpose of this activity is that every time we press a push-button which is connected to the RB4,
the value of the PORTD increases by 1. The result of the increase is shown in 8 LEDs which are
connected to the PORTD.

Table 2. Activity 1

Draw the circuit of the picture in the Proteus Design Suite.
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Figure 1. Connections
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Write in CCS Compiler the program in C language

#include <main.h> // the file main.h with the
// initial settings is included.
// This file must be placed in the same
// folder with the project.
// Also the 18F4550.h file must exist
// in the same folder with the project

#byte PORTB =0xF81

/* We attribute to the memory position 0xF81 the
name PORTB. This means that we define an 8-bit
variable whose value will be stored to the memory
position F81lh.*/

#byte PORTD =0xF83

// The position F83h is the PORTD data register.

void main ()
{
set tris d(0x00);//PortD becomes output
set_tris b (0xFF);//PortB becomes input
PORTD=0x00;
//PortD is given initial wvalue 00000000
while (TRUE) ({
while (input (PIN B4) == 1) {
// Wait until the button is pressed
}
// In the wait state, no command is executed
// When the button is pressed the loop is exited
// and the next command is executed

delay ms(50);

// 50ms delay to avoid bounce effect

while(input(PIN_B4) == 0) {

//Wait until the button is released

}

// In the wait state, no command is executed
// When the button is released the loop is exited
// and the next command is executed

delay ms (50);

// 50ms delay to avoid bounce effect
PORTD=PORTD+1;

//Increment the value of PORTD

}
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Compile the program in C in order to create the program in the
microcontroller machine code (hex file).

« CCs C Compiler - O X
Edit Searcch Options | Compile | View Tools Debug Document  User toolbar o @
&3 Compile Target ‘ © C/ASM List
§ Unknown v \
R ’ « % Rebuild = = = Call Tree
Build  Build & Run & Clean PCH 16 bit ¥|| Pprogram Debug Statistics & Symbols
Compile Compiler Run Ouput Files
[?{ld:‘vily_t( | x
k!
B 1
| 2 #include <main.h>
] 3
d :
S s
|
i 3
w -
a 9 #include <flex_lcd.h> The h t
i 10 shoul th re we will save our program.
i 11
E
| 12
13 e
14
15
16 #byte PORTB =0@xF81
17
18
19
20
21
22 |E void main(){
23 lcd_init();
24 lcd_pute("\f");
25 lcd_gotoxy(3,1); t
26 lcd_putc("ELECTRONICS");
27 1cd_gotoxy(4,2); he ne
28 lcd_putc("*****"); / pril
29
30 while(TRUE){;} The main program does nothing. Eternal loop
31 }
32

Figure 2. CCS C Compiler, translation to machine code (hex file)

Load to the microcontroller the hex file (program in machine code)
that was created from the CCS Compiler.

Run the simulation and check the correct operation of the circuit.

2.2 Activity 2. Reading a Push Button Toggle

In this activity we want every time a push-button is pressed and released the state of each pin of
PORTD changes, i.e. 1's become 0's and 0's become 1's. PORTD will be given the initial value
00001111.
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Table 3.

Activity 2

Step 2. The program in C

Step 3. The program is co
the microcontroller mach

Step 1. The circuit is drawn in the Proteus Design Suite.

the flash memory of the microcontroller.

Step 4. The animation is activated.

language is written.

mpiled with the use of CCS C compiler to
ine code. The machine code is loaded to

Draw the circuit of the picture at the Proteus Design Suite.

A

fanoq._—

Ul

—2={ raoano RCO/T10S0}
=21 ravant RCLITLOSICCP)
=0 =1 RA2IAN2IVREF-/CVREF RC2/CCH
? RA3/AN3/VREF+ RC4/
10k 221 RA4/TOCKICIOUTIRCY RCS/
= RASIAN4/SS/LVDINICZ0UT RC6
2221 rasioscarcLko RC7/RX/D|

132} oscu/ciki
2 RBOANIZ/INTOIFLTO/SDISDA RD{
S22 RBUANLO/NTI/SCKISCL RDI
221 Re2IANSINT2VMO RD3
621 ra/angiCCP2NVPO RDY
372 | RB4/ANLL/KBIOICSSPP RDA
39—. RB5/KBI1/PGM RD5/SPH
2021 Resikai2iPce RD6/SPH
4081 RB7/IKBI3IPGD RD7/SPH
REO/ANS/CI
RE1/ANG/CH
18 RE2IANT/
18 1vuss RE3/MCL

PICI8F4550

Figure 3(a)

. Push-button and LEDs
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Figure 3(b).

Push-button and LEDs
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Complete in CCS C Compiler the program

#include <main.h> // the file main.h with the
// initial settings is included.
// This file must be placed in the same
// folder with the project.
// Also the 18F4550.h file must exist
// in the same folder with the project

#byte PORTB =0xF81

/* We attribute to the memory position 0xF81 the
name PORTB. This means that we define an 8-bit
variable whose value will be stored to the memory
position F81lh.*/

#byte PORTD =0xF83

// The position F83h is the PORTD data register.

void main ()

{
set tris d(0x00);//PortD becomes output
set _tris b (0xFF);//PortB becomes input
PORTD=0x0F;
//PortD is given initial value 00001111
while (TRUE) {

// Wait until the button is pressed
// 50ms delay to avoid bounce effect

// Wait until the button is released
// 50ms delay to avoid bounce effect

PORTD=PORTD"0b11111111;
//Invert PORTD bits via XOR logic gate
}

Use the CCS C Compiler to translate the programm from C
language to the microcontroller machine code. Load to the
microcontroller the hex file (machine code) that was created from
the CCS Compiler.

Run the simulation and check the correct operation of the circuit.
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2.3 Activity 3. Reading a Push Button with function

In this activity we want every time a push-button is pressed and released the state of each pin of
PORTD changes, i.e. 1's become 0's and 0's become 1's. PORTD will be given the initial value
00001111. A function will be used to read the push button.

Table 4. Activity 3

Draw the circuit of the Picture 3 in the Proteus Design Suite

Complete in CCS C Compiler the program

#include <main.h> // the file main.h with the
// initial settings is included.
// This file must be placed in the same
// folder with the project.
// Also the 18F4550.h file must exist
// in the same folder with the project

#byte PORTB =0xF81

/* We attribute to the memory position 0xF81 the
name PORTB. This means that we define an 8-bit
variable whose value will be stored to the memory
position F81lh.*/

#byte PORTD =0xF83

// The position F83h is the PORTD data register.

void push button (void);
//Declaration of push-button function

void main ()
{
//PortD becomes output
//PortB becomes input
PORTD=0x0F;
//PortD is given initial value 00001111
while (TRUE) {
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//The push-button function is called

//switch states in PORTD bits
}

//Define push button function

//The function definition is written after the main
program

//With this function the microcontroller waits
//a full button press (press+release)

//and then go to the next command.

void push button(void) {
// Wait until the button is pressed
// In the wait state, no command is executed
// When the button is pressed the loop is exited
// and the next command is executed
// 50ms delay to avoid bounce effect
//Wait until the button is released
// In the wait state, no command is executed

// When the button is released the loop is exited
// and the next command is executed

// 50ms delay to avoid bounce effect

Compile the program in order to create the hex.file (program in
machine code). Load the program (hex.file) to the microcontroller.

Run the simulation and check the correct operation of the circuit.

Suggested modifications and discussion:

¢ modify the hardware and the code so that the push-button been
connected in RDO

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653 Page | 13



Chapter 3: Recapitulation

@ The schematic of the circuits was drawn with Proteus Design Suite
& The programs in C was written in CCS C compiler.

@ The programs in C was compiled to the microcontroller machine code (hex file).

# The machine code was “loaded” to the microcontroller and the animation was activated.
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Appendix. Figures with high resolution
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«5 CCS C Compiler - O X
m Edit Search  Options \ Compile View Tools Debug Document User toolbar a @
g6 ‘ &3 Compile Target ‘ L 8 C/ASM List

R -t ) [Unknown vI
W P - DRevuia % * = Call Tree
Buld  Buld&Run (g Clean [PcH 16 bit v Program Debug Statistics & Symbols
Compile Compiler Run Ouput Files
¢ activity_1.c x
1
2 #include <main.h> // the file main.h with the
3 // initial settings is included.
4 // This file must be placed in the same
S // folder with the project.
€ // Also the 18F455@.h file must exist
7 // in the same folder with the project
8
9 #include <flex_lcd.h> // The h file of the lcd driver
10 // should be in the same folder where we will save our program.
11 // The #define LCD_DB4 PIN_B4 etc statements in flex_lcd.c
12 // should be checked and possibly modified.
13 // These statements determine the pins of the microcontroller
14 // that are connected to LCD 2x16.
15
16 #byte PORTB =0xF81 // We attribute to the memory position @xF81 the name PORTB.
17 // This means that we define a 8 bit variable whose value
18 // will be stored to the memory position F81h.
19 // The memory position F81h is the PORTD data register.
20
21
22 | void main(){
23 lcd_init(); // Initialization routine
24 lcd_putc("\f"); // Clear display
25 lcd_gotoxy(3,1); // The cursor moves to the third position of the first line
26 lcd_putc("ELECTRONICS"); // print the message on the LCD
27 lcd_gotoxy(4,2); // he cursor moves to the fourth position of the second line
28 1cd_pute("'TTRY*")e // print the message on the LCD
29
30 while(TRUE){;} //The main program does nothing. Eternal loop
31 }
3zl

Figure 2.  CCS C Compiler, translation to machine code (hex file)
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