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LCD kijelz6 alkalmazasa
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» uMogi2 panelon egy Hitachi HD44780 vezérlovel egybeintegralt 2 soros, 16
karakteres alfanumerikus LCD kijelz6 talalhato
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LCD modul bekotése
« Az LCD vezérl6 IC parhuzamos porton kommunikal a mikrovezérlovel:
- DO-D7 = REO — RE7
* RS = RGO & =
« R/W =  RGl a Pl
- E > RF1 < 5
-

* uMOGI2 panel bekotése

* teljes 8 bites lizemmod NHAS DO~ 0o
» adatok megérkezésének visszaolvasasa (D7) Soolclo 65
: : FTONIOS A
#define LCD_DATA LATE // bit @..7 P T OO
#define LCD_RS _LATG®
#define LCD_RW _LATG1 |CD D5
#define LCD_E LATF1 = RETCNE

. = REG6/CN64
#define LCD_BF _RE7 LCD D7 RE7/CN65
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i Adatiran
Jelvezeték Bl,tek "y Funkcio
Szama (LCD felol)

Regiszter kivalasztas:
RS 1 bemenet 0: utasitasregiszter iraskor, cim szamlal6 olvasaskor
1: adatregiszter (iraskor/olvasaskor)

Mivelet kivalasztas:

R/W 1 bemenet 0: Iras
1: Olvasas
E 1 bemenet Az irési/olvasasi folyamat inditasa

kimenet / Az adat fels6 négy bitje. Az adatatvitelben hasznalt ki-, vagy bemenet. A

b4..b7 4 bemenet DB7 lab lehet foglaltsag jelz6 (Busy Flag) is.
D3..D0 4 SasEENE Az adat als6 négy bitje. Négy bites kommunikaciéban nem hasznalt.

bemenet
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» A modult 4 vagy 8 bites adatszélességgel lehet hasznalni.
A 4 bites izemmodban a labak szama csokkenthet6, de két adatkikiildés/adatbeolvasas sziikséges.

» A modult a bekotésének megtelel6en kell inicializalni.
» A mtiikodtetés lehetseges idozitéssel, vagy a Busy Flag allapotanak visszaolvasasaval.

« Ha az R/W lab GND-re van kotve, akkor csak irni lehet a modult és id6zitéssel
miikodtethetd, viszont 1 labbal kevesebb sziikséges.

Az adatokat kikiildjiik az adatvezetékre és egy Strobe jellel jelezziik a modulnak,
hogy 1j adat vagy utasitas érkezett.

* A Strobe jel: az E labat el6szor magas, majd kis varakoztatas utan alacsony allapotba
vezereljuk
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Code Execution
. . time (max)
Instruction Description
; (when f, =
RS RW Bf B6 B B4 B3I B2 B1 BO 270 kHz)
Clear display 0 0 o 0 0 0 0 0 0 1 |Clears display and returns cursor to the home position (address 0). 1.52 ms
Cursor home 0 0 ‘o 0 0 o0 0 0 ] . |Returns cursor to hum_e position. Also returns display being shifted to the original poesition. 159 ms
DDRAM content remains unchanged.
Entry mode set 0 0 0 0 0 0 0 1 s Sets cursor mnve direction [I.-’I;J}: specifies to shift the display (S). These operations are 37 s
; performed during data read/write.
Display on/off control 0 0 0 0 0 0 1 D C B |Sets on/off of all display (D), cursor on/off (C), and blink of cursor position character (B). 37 ps
Cursorfdisplay shift 0 0 0 0 0 1 sc RL ¢+ Sets cursor-move or display-shift (S/C), shift direction (R/L). DDRAM content remains 37 s
; unchanged.
Function set 0 0 0 0 1 DL N F * * | Sets interface data length (DL). number of display line (M), and character font (F). 37 ps
Set CGRAM address 0 0 0 1 CGRAM address Sets the CGRAM address. CGRAM data are sent and received after this setting. 37 ps
Set DDRAM address 0 0 1 DDRAM address Sets the DDRAM address. DDRAM data are sent and received after this setting. 37 ps
Read busy flag & 0 ’ BF CGRAM/DDRAM address Reads busy flag (BF) indicating internal npelraticnn beinlg performed.and reads CGRAM or 0ps
address counter DDRAM address counter contents (depending on previous instruction).
Write CGRAM or : . .
DDRAM 1 0 Write Data Write data to CGRAM or DDRAM. 37 ps
Read fr :
e DDRAM T Read Data Read data from CGRAM or DDRAM. 37 ps

Instruction bit names —

D - 0 = decrement cursor position, 1 = increment cursor position; 5 - 0 = no display shift, 1 = display shift; D - 0 = display off, 1 = display on; C - 0 = cursor off, 1 = cursor on; B - 0 = curser blink off, 1 = cursor blink on ; 8IC - 0 = move
cursor, 1 = shift display; RIL - 0 = shift left, 1 = shift right; DL - 0 = 4-bit interface, 1 = 8-bit interface; N - 0 = 1/8 or 1/11 duty (1 line}, 1 = 1116 duty (2 lines); F - 0 = 5x3 dots, 1 = 5x10 dots; BF - 0 = can accept instruction, 1 = internal
operation in progrezs.
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MUEGYETEM 1782

Inicializalas 4 vagy 8 bites tizemmodban

Power on

| Powser on

Wait for more than 15 ms Wait for more than 40 ms Wait fior maore than 15 ms [ Wait for more than 40 ms |

after Ve risesto 4.5V after Ve rises to 2.7 V after V- rises to 4.5V | after Voo risesto 27V |
| | )

RS R/W DB7 DB6 DB5DB4 \ BF cannot be checked before this instruction. RS RATIDET DEBDES DB4 DE2DEZ D1 DB [EF canmat be checked before this instruction.
0 00 ‘ o 11 Function set (Interface is 8 bits long.) g o oo | U || Function set {Interface is 8 bits long.)

Wait for more than 4.1 ms Wait for more than 4.1 ms

| | .

RS R/W DB7 DB6 DB5DB4 BF cannot be checked before this instruction. RS RANDET DBR DBS D84 DE30E2 D1 DEO BE cannat be chacked before this instruchon,
0 00 ‘ o 1 1 Function set (Interface is 8 bits long.) oo oot | 1+ = = = L Function set (Interface is 8 bits long.)

Wait for more than 100 ps Wait for more than 100 ps

RS RW DB7 DB6 DB5 DB4 BF cannot be checked before this instruction. RS RANDET DRADES DE4 DE3 DE2 081 DEO BF cannot be checked before this instruction.
0 000 11 Function set (Interface is 8 bits long.) Do oo 1 i+ s | Functionsat (Interface is & bits long )

RS RAW DB7 DB6 DB5 DB4 BF can be checked after the following instructions. BF can be checked after the following instructions.
0 0 0 1 0 When BF is not checked, the waiting time between When BF is not checked, the waiting time betwean
0 0 0 0 0 instructions is longer than the execution instuction instructions is longer than the execution instuction
6 0 N F . time. (See Table 6.) time. (See Table 6.)

0 0 00 0 0 Function set (Set interface to be 4 bits long.) Function set (Interface is 8 bits long. Specfy the
T Interface is 8 bits in length. RS RANDET DG DBS DB DE3 D82 D81 DED numnber of display lines and character font.)
0 0 0 0 0 O Function set (Interface is 4 bits long. Specify the p 0 o0d 11 NF » = Tﬁ{'l:nr:rgebecgfrg:f j;;lrnﬁ:ﬂrf sracter font
number of display lines and character font.) o 0o 0o o0bo0oo 10 DO O ’
g g E g g ; The nun;berh ofdis(;:l:nlagrt Iinte':g and_ character font 0D 0D 0D O OO ODODOD O 1 Display off
cannot be changed after this point. 0 0 0 0 0 o0 o0 1D = gk
0 0 0 1 IIDS Display off
Entry mode sat

'

Initialization ends

Display clear

Entry mode set

|

Initialization ends
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A gyakorlaton az alabbi beallitasokat hasznaljuk:
* Function Set:

» Két sor, 4 bites lizemmod, 5x8 pont 0x28

» Két sor, 8 bites lizemmod, 5x8 pont 0x38
* Entry Mode Set

« Automatikus inkrementalas, nem lépteti a kijelz6t 0x06
» Display control

* Kijelz6 bekapcsolasa, kurzor és villogas kikapcsolva 0x0C
 Cursor/Display shift

 Display automatikus mozgatasa balra 0x18
* Clear Display

« Torli a kijelz6t 0x01
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» Soronkent 40 karakter tarolhato6 a Display e [B] | BEPIE] | | =195 r_-
Data RAM (DDRAM)-ban weon || |TTTTAESS] | [o [FFIG[E)
« Character Generator ROM (CGROM)-ban T % E E S 4,; e
taldlhatoak a felhasznélhato rajzolatok T
0000100 | (5) ", I-'I n
(5X79 vagy 5X8) woor| @] |2[2[E[U&]L = [A[F =1
» Az altalanos karakterek az ASCII kodjuk woo| 0| [E[GFILFIW] | [FA[Z[HF]pE
alapjan keriiltek be a ROM-ba - f CIAGNISIW] | FIFE 2 g
- 8 db karakter szabadon definilhato a e R L L
Character Generator RAM (CGRAM)-ban weoo|o] HIT T ZMATZ] | [Tl ] E
o [ | |F[ 5 KL R[4 AT E0* R
eion|@| |3 |4 |L|F|1] ] (233 ¢|A
oo | @] | =|=[M] 1| ¥ E e N

e r I M & | T 3| B[ |k
w00 111 | (8) -'"..?I:I_l:l":' 'UILJ'_-:lnE'[
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void lcdInit(){
// az LCD vezérlo vonalainak beallitasa
TRISE &= Oxff00; // DO-D7 kimenet

_TRISGO = ©; // RS kimenet
_TRISG1 = ©; // RW kimenet
_TRISF1 = 0; // E kimenet
LCD RS = ©; // RS alacsony
LCD RW = ©; // RW alacsony
LCD E = 0; // E alacsony

DELAY_MS(50); // var az eszkdz beallasara

lcdPutCmd(©x38); // 2 soros display, 5x8 karakter

lcdPutCmd(0x08); // display off

lcdPutCmd(0x01); // képerny6 torlése, kurzor alaphelyzetbe allitas
lcdPutCmd(0x06); // automatikus inkrementdlas, nem lépteti a kijelzo6t
lcdPutCmd(@x0C); // a display bekapcsolasa; kurzor és villogas kikapcsolva

DELAY_MS(3);
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// Adat vagy utasitas kiuldése, c adat , rs © - utasitds, 1 - adat
void lcdWrite(uint8 t c, uint8 t rs){

(uint8_t BF; // BusyFlag (foglaltsag) figyelése )
TRISE |= @x@off; // labak bemenetek

LCD RW = 1; // beolvasas

LCD RS = 0; // utasitas

LCD_DATA &= Oxff00;

do {

LCD_E = 1; // E magas

Nop(); Nop(); Nop(); BF = LCD_BF;
LCD_E = @; // E alacsony

\} while (BF);

_J

(TRISE &= Oxff@0; // labak kimenetek

LCD_RW = ©; // 1iras

LCD RS =rs ? 1 : 0; // adat vagy parancs

LCD_DATA = (LCD DATA & Oxffeo) | c; // 8 bit kiildése
LCD E = 1; // E magas

Nop(); Nop(); Nop();

\LCD_E = 0; // E alacsony
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// LCD makrdk

#define lcdPutChar(c) lcdWrite(c, 1) // karakter kildése
#define lcdPutCmd(d) lcdWrite(d, 0) // utasitas kiildése
#define lcdClear() lcdWrite(ox01,0) // LCD torlése

#define lcdGoHome() lcdWrite(ox02,0) // LCD kiildése az 1. sorba
#define lcdGo2Row() lcdWrite(oxCO0,0) // LCD kiildése a 2. sorba

// kiir egy karakterfiizért az LCD-re
void lcdPutStr(char *s){
while (*s) {
char c = *s;
if (c == '\n")

1cdGo2Row(); // kurzor mozgatdasa a masodik sor elejére
else

lcdPutChar(c); // karakter kiiratasa
S++;
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#include <stdio.h> // sprintf miatt
#include <stdlib.h> // malloc
#include <string.h> // memset

lcdInit(); // LCD modul inicializalasa

lcdPutStr("HELLO\NWORLD"); // szoveg kiiratasa

DELAY _MS(2000); // varakozas

char LCD[80]; // statikus karaktertomb

char* LCD; // dinamikus karaktertomb

LCD = (char *)malloc(80); // a heap size méretét be kell allitani

LEDR = !LCD; // teszt - ha nincs elég hely a foglalashoz, akkor a piros led kigyullad

int nr = 124;
double volt = 3.3;

memset (LCD, ©ox00, 80); // LCD kilritése
sprintf(LCD, "Nr:%i\nVolt:%.2f", nr, volt); // szamok konvertalasa karaktertombbe
lcdClear(); // LCD torlése

lcdPutStr(LCD); // szoveg kiklildése az LCD-re
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Heap size beallitasa a dinamikus memoriafoglalashoz

MUEGYE

* File -> Project Properties
e —

File Inclusion/Exclusion

Conf: [default
Snap

Loading

Libraries

Building

iC16

----- 2 XC16 (Global Options)
----- @ xclG-as

o 9 o O @

----- < wclb-goc

Options for xc16-goc (v2. 10)

Option categories: | General

Reset

eap size

- wcl6-d

Min stack size

Use Local Stack

Wllow overlapped sections

Init data sections

Pack data template

Create handles

----- @ xclG-ar

----- 2 Analysis

Manage Configurations. ..

Manage Metwork Tools. ..

Create default ISR

Remove unused sections

O0eeee:ms

Additional options:

Option Description  Generated Command Line

Set heap to size bytes.

Allocate a run-time heap of size bytes for use by C programs. The heap is allocated from unused data
rmemory. If not encugh memory is available, an error is reported.

Cancel

Apply

Unlock

Help
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» Egy rajzolatot kell betolteni a CGRAM-ba CharcirCods | | Coma nqamss| || Ot
http://www.quinapalus.com/hd44780udg.html 76543210 [543210 (76543210
High Low High Low High Low
// magyar ékezetes karakterek o0 1 ifo oot
const unsigned char hu_char[] = { JORIRG 110 0 0JL | o acter

- 0000* 000 000!'0"1 141370} ¢ pattern (1)
Ox02,0x04,0x0E,0x01,0x0F ,0x11,0x0F ,0x00, // a 1 g 0 :?; ? g
Ox02,0x04,0x0F,0x11,0x1F,0x10,0x0FE,0x00,  // é 110 M. ..
0x02,0x04,0x0C,0x04,0x04 ,0x04 ,0x0E ,0x00, // 1 :2} ; ; :: g g g ? }cursmposmon
0x02,0x04,0x0E,0x11,0x11,0x11,0x0E,0x00, // O 100 1 0f1]of1{o]

- '0 1 0 11111
0x02,0x04,0x11,0x11,0x11,0x13,0x0D, 0x00, 10 e e0a| looalot: [0 o Charactr
OXx0A, 0x00,0x11,0x11,0x11,0x13,0x0D,0%x00, // U R R
0x05,0x0A,0x11,0x11,0x11,0x13,0x0D,0x00,  // i 110 | v oofioo { ot
Ox05,0x0A, OXOE,0x11,0x11,0x11,0x0E, 0x00 /] 6 T et

. L :n 0 1 :
] L
0000 * 111 111! T
A Projectet a magyar ékezetes betiik miatt windows-1250-es > 0 T/
karakterkodulasura kell atallitani! Encoding: |windows-1250 v S0 I



http://www.quinapalus.com/hd44780udg.html
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// magyar ékezetes karakterek feltoltése a CGRAM-ba
void lcdLoadHuChars(void) {
int i;
lcdPutCmd(0x40) ; // kurzor a CGRAM elejére (©. char)
for(i=0; i<64; i++) {
lcdPutChar(hu_char[i]); // definidlhaté karakterek feltoltése

} // ékezetes karakterekkel

lcdPutCmd(0x80); // kurzor vissza, a DDRAM elejére
}
lcdInit(); // LCD modul inicializalasa
lcdLoadHuChars(); // magyar karakterek betoltése
lcdPutStr("ékezetes karakterek: arviztukorfurogép "); // szoveg kiiratasa
while(1)
{

DELAY_MS(1000);

lcdPutCmd(0x18); // LCD képernyé léptetése balra
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// kiir egy karakterfizért az LCD-re
void lcdPutStr(char *s){
while (*s) {
char c = *s;
switch(c) { // magyar karakterek cseréje a feltoltottre

case 'a': c = Ox00; break;

case 'é’ C = 0x01; break;

case '1’ C = 0x02; break;

case 'O’ C = 0x03; break;

case 'u’ C = 0x04; break;

case 'U0' C = Ox05; break;

case 'U' C = Ox06; break;

case 'O’ C = 0x07; break;

case '0': c = OxEF; break; }
if (c == "\n")

lcdGo2Row(); // kurzor mozgatasa a masodik sor elejére
else

lcdPutChar(c); // karakter kiiratasa
S++;

}
}



