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M. coramzt
nngérﬁﬁm 1 1 B HAYEIE p7—-Do 40

Fh4%: 123X DDRAM 2x CGRAM = &4 A 2.

B ARBAEN 5
KA ¥ RS=L, RW=H, E=H #rdh. DBO~DB7T=RAF

BFb o RS=L, RW=L, E=TF LBk, DBO~DB7=354-%% #rdh: &
448 # A RS=H, RW=H, E=H #rd . DBO ~ DB7=#k3B

B#3E  #Ho: RS=H, RW=L, E=TF LAk, DBO~DB7=%#,3% Hrib: L

2. R TFHF
ATIMLERARRALR? R, RLRIZILARIE KL,
FZr L@t T AR A S BRE QB RLZRAT? FIasE £ 5.
HA-F45), #HAE LCD1602 B3 L5 —4T5 — 5| B7A “A” F.
1R,  (Z K| R L@k L4547 )
RANERBTK, AP LZX 25069, AT LIRS,
/7% dEa

# include <AT89x51.h>

/*****************************************

Pl-——--- DBO ~ DB7 P2.0------ RS
P2.1---—-- RW
P2.2---—-- E
*****************************************/
# define LCD DB P1
shit LCD_RS=P2"0;
shit LCD_RwW=P2/1;
shit LCD_E=P272;

/******/"i’ >‘L ]:Tﬁl _}’!:’k****************/

# define uchar unsigned char
# define uint unsigned int

3t T i
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void LCD_init(void);//#n44k & 4k

void LCD_write_command(uchar command);//5 454~ &%k

void LCD write_data(uchar dat);//5 #48& F 4%

void LCD_disp_char(uchar x,uchar y,uchar dat);//&*AFEH5E LB 7—
ANF4F,X (0-16),y(1-2)

//void LCD_check_busy(void);//# & 1= %4k, KIEA B4k, B A@idFag
K.

void delay n4Ous(uint n);//3E B} & 3%

/ *hkhkkkhkhkkkhkhkkkikhkkkhhhkkhkhkkhkhhkkhkihkkhkiikiiikkx

//*******;f‘ﬂ &L\ ,f,b B % )— *hkkkkhkkkkikhkhkkikhkkiik

void LCD_init(void)

{

LCD_write_command(0x38);//iX & 8 {244 X,, 24T, BX7
LCD_write_command(0x0c);//#4R 27, KAAF, TIAKE
LCD_write_command(0x06);//3 ﬂ;%'}\ZfA\ ¥ R L
LCD_write_command(0x01);//# R AR 2=

delay _n40us(100);// 5= BRiER], K49 LCD1602 L, A for #3K 200 K ek AT 5
TR AR

}

/ AEEEEXEIEIEIEAAAAAAAAAAAAAAAAAAAAAAXK

[ [FFFAFAFAKK 'LJ" u A R R R

ERANEAES
void LCD write_command(uchar dat)
{
LCD_DB=dat;
LCD_RS=0;//454~
LCD RW=0;//F5 A
LCD_E=1;//A3%F
LCD_E=0;
delay n40us(1);//528%3ERA, .49 LCD1602 £, /A for 463R 1 Kshft 7 i
EEES
}
//*******************************

/ /******** =S —’;%C #)35 134 _,’} *khkkkhhkhkkhkhhkikik

void LCD write_data(uchar dat)
{

LCD_DB=dat;

LCD_RS=1;//%%3%
LCD_RW=0;//F A

LCD E=1;//A3%F

LCD_E=0;

delay_n40us(1);

}

//********************************

V7 hebeiaiataiaia A 1—___ N =z /ﬁ‘ i ,Lé;*********
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void LCD disp_char(uchar x,uchar y,uchar dat)

{
uchar address;
if(y==1)

address=0x80+x;
else

address=0xc0+x;
LCD_write_command(address);
LCD_write_data(dat);

¥

/ *hhkkkhkhkkkhkhkkkhkhkkkhhkhkkhhhkkhkhkkhhihkkikiikiiikkx

/********kz}FCLqé *khhkkhhkhkkhkhhkkhik

void LCD_check_busy() //EBEAE, fE&E) LCD1602 L, & l=igsid
T EMAK, VA
{ /12T R EFEA LCD, B
A BRAEE R, Mk
do /R T RERT G ik, ERTIE R AR
FIFRE ., RXT—TF, A
{ LCD_E=0; //for aIAEsERT, SEdE4ARE 1

RAGFRT TR 4G A

LCD_RS=0; [/ 200 KABIRMEEL TR

LCD_RW=1;

LCD_DB=0xff;

LCD_E=1;

Ywhile(LCD_DBA7==1):
}

******************************/

//********i,HTLJ* *khkhkkhkhkhkkhkhkhkkhkhhkkh

void delay_n40us(uint n)

{ uint i;
uchar j;
for(i=n;i>0;i--)
for(J=0;j<2;j++); [/ FEEAGER R B P R AT
2 RYGIR,
} //FEEIE K 49 LCD1602 &

N =) L 2 >
:\éﬁ«‘r‘é? N 1/}14/)%51:"3’iﬁg" a"ﬁf'/t:ﬁ&w
//*******************************

//*********i lig%%i*****************

void main(void)

{
LCD_init();
LCD_disp_char(0,1,"A™);
while(1);

}
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//*******************************

3.RETFTHRAFH

FTERRZETT N X—AFH (B4 CGROM 44 ‘A’ 5 A DDRAM);
TEHEBAA—T: (BF—ANHELFH)

W4T

1. &4 A = 3LF 45 A CGRAM

2. B CGRAM ¥ 49 f & X F 451% 3] DDRAM + &7

RE R BHFT

%% LCD1602 &9 CGROM #4444, *TvAi& I A 00000000B~00000111B

(O0H~07H) ikt M B AKXy, CRAGLAF A TEXE, AP Tl
1T 28 & 3L LCD1602 49 CGRAM &9 1 2%, 2R /Z k=T vA ) 8 il CGROM - 4+ —4F ki )
ORI FA (RERF—TF, AZXNFHRETE 8/)
AR 4 JefT3R8 52 CGRAM o 49 A 57,7 B e AT Z 38T 2% 5 49 F- 45 *F 5L T 5X8 &[4
8 CFAL” BRI R, BATT VAR IEAR KGR R, T AF IR, 3La
TR EENE—ATFARTHEA 1T, LEFHER 0RT, Vbl
PRIZATXE L 0 FAREAE .

%€ CGRAM 89 M 2, B—4T—4T89iK &, H—47%F B —/ CGRAM, 5X8 &.[£,
475 &, 3 84T, BEbEI 8 AT FALLIE AT N CORAM. B4F/5 , #h 7T 1A
) CGROM F 4 —H R kAR ET.

XA THAE, 2R

1. X AZATHHE (CORAM 3ok ) -

LEEE ST
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0O 0 0 1 DATA

#-%: DB5DBADB3 4 F 475, st R RE R 7L F AR 269 F AL,
DB2DB1DBO #4475 .
2. & CGRAM 448 (A %) 4843 T :
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 0 DATA
4 d7: DBADB3DB2DBIDBO *f L F 44T 5 & 44 F A4k 4% .
DB7DB6DB5 ¥ A EATHkE, —AZIX “000” .

#include<reg52.h>

#include <intrins.h>

sbit 1cd1602_rs=P0"7;

sbit 1cd1602_rw=P0"6;

sbit 1cd1602_e=P0"5;
#define 1cd1602 _sent dat P2

#define 1cd1602 dat 1cd1602 rs=1;

j:t 'ﬁ‘k/r‘ ﬁ
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#define 1cd1602 _com 1cd1602_rs=0;
#define 1cd1602_write 1cd1602_rw=0;
#define 1cd1602 read 1cd1602 rw=1;
#define 1cd1602 e able 1cd1602 e=1;
#define 1cd1602 e unable 1cd1602 e=0;

/130 % 38 SUNASF 45490 31 B N COGRAM 89 A b aik
unsigned char code pic[8][8]={

/*—- PEANTwREK: Lt --*/

[*-- FE X 5/E=5x8 --*/

/5 -- AR B, IR TE X HE=8x8 --*/
{0x04,0x0E,0x15,0x04,0x04,0x04,0x04,0x00%},// 1
{0x00,0x04,0x04,0x04,0x04,0x15,0x0E,0x04},// {
{0x00,0x04,0x08,0x1F,0x08,0x04,0x00,0x00},// <
{0x00,0x04,0x02,0x1F,0x02,0x04,0x00,0x00},// -
{0x04,0x04,0x0A,0x1F ,0x1F,0x0A,0x04 ,0x04} ,// & 45 4%
{0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0}

¥

unsigned char 1cd1602_read_dat()
{
unsigned char dat;
1cd1602_read;
Icd1602_dat;
1cd1602 e able;
dat=1cd1602_sent_dat;
1cd1602 e unable;
return dat;

}
void read_busy()

{
while(1cd1602_read_dat()&0x80);

¥

void lcd1602_write_dat(unsigned char dat)
{

char i;

Icd1602_sent dat=dat;

Icd1602_dat;

1cd1602 write;

for(1=0;1<80;1++)

it m = I
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_nop_Q);
1cd1602 e able;

for(1=0;1<80;i1++)
_nop_Q);

1cd1602 e unable;

read_busy();

}
void lcd1602_write_com(unsigned char com)
{
char 1;
Icd1602_sent dat=com;
1cd1602_com;
1cd1602 write;
for(1=0;1<80;i1++)
_nop_Q);
Icd1602 e able;
for(1=0;1<80;i1++)
_nop_Q);
1cd1602_e unable;
read_busy();
}
//7n%61%
void init()
{
read_busy();
1cd1602_write_com(0x38);
Icd1602_write_com(0x0c);
Icd1602_write com(0x06);
Icd1602 _write_com(0x01);
Icd1602_write_com(0x02);
}
/12 T35 %
void lcd1602_write_character(unsigned char add,unsigned char *p)
{
Icd1602_write_com(add);
while (*p!="\0")
{
1cd1602_write_dat(*p+t);
}
}
/1 B RS F 455 N CGRAM

1t m = I
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//add = CGRAM #4933k (0~7)
//*pic_num 2386 —A> 844K 20 89 H Hohik
void lcd1602_write_pic(unsigned char add,unsigned char *pic_num)
{

unsigned char i;

add=add<<3;

for(i=0;i<8;i++)

{

Icd1602_write_com(Ox40]add+i);

1cd1602_write_dat(*pic_num++);

}
}

void main()

{
int 1=0;
init();
// 2 7 CGROM * &4 5 £
Icd1602_write_com(0x80);
Icd1602_write_dat("6%);
/1B ANAS B LT 4 %) CGRAM
for(i=0;i<8;i++)
1cd1602_write _pic(i,pic[i]);

I/ BTN L FH

Icd1602_write_com(0x80+0X01);

for(i=0;i<0x08;i++)
Icd1602_write dat(i);

Icd1602_write character(0x80+0x40,"test!success");
while(1);

5. fFH 4 &eHEtetm

BT ARLFARIREZY, ERGFRFHERGHFILT, BANTAA 1602
49 55 —HF 4 RIIBAEM TR 10 @ e91E R E

AARRER, §TEAKRIAARTAXE REALT M B RA KR EH 5
#include<reg52.h>

#include<intrins.h>

sbit 1cd1602_ rs=P0"7;

sbit 1cd1602_rw=P0"6;

sbit 1cd1602_e=P0"5;

/*#define 1cd1602 1o writ lcd1602 rw=0;

#define 1cd1602 10 read lcd1602 rw=1;
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#define 1cd1602 10 com 1cd1602 rs=0;
#define 1cd1602 10 dat 1cd1602 rs=1;
#define 1cd1602 10 able 1cd1602 e=0;
#define 1cd1602 10 unable 1cd1602 e=1;
*/
sbit 1cd1602 _dat1=P0"0;
sbit 1cd1602_dat2=P0"1;
sbit 1cd1602_dat3=P0"2;
sbit 1cd1602 dat4=P0"3;
//unsigned char code table[]="ball hahhahhaha™;
//unsigned char code tablel[]="THE BEST!";
void delay(unsigned int z)
{
unsigned int a,b;
for(a=z;a>0;a--)
for(b=114;b>0;b--);
}
void lcd1602 write(bit cd,unsigned char dat)//cd=0,484~; cd=1, 43
{
int i;
unsigned char j;
1cd1602_rs=cd;
for(J=0;j<2;j++)
{
1cd1602_e=1;
for(i=0;1i<200;i++)
_nop_Q);
1cd1602_dat4=dat&0x80;
Icd1602_dat3=(dat<<1)&0x80;
Icd1602_dat2=(dat<<2)&0x80;
Icd1602_datl=(dat<<3)&0x80;
1cd1602_e=0;
//1cd1602_e=1;
dat<<=4;

¥

/*unsigned char 1cd1602_read_dat(unsigned char add)
{
unsigned char dat;
return dat;
¥/
void main()

it m = I
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{
1cd1602_rw=0;

1cd1602_e=0;
Icd1602_write(0,0x28);
Icd1602_write(0,0x0f);
Icd1602_write(0,0x06);
Icd1602_write(0,0x01);
Icd1602_write(0,0x80);
Icd1602_write(1,7q");

while(l);

}
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