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FE—FTACSEFE A 80H~8FH

® — {TACSE R H90H~9FH

%= {TACSEE HAOH~AFH

5 PU{TACSE Bl ) BOH~BFH

A mTHRRETRET.

7.6.9 EACARF bt

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0| 1 | BF | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO |
ZIEREFRREERLA TR LIES, WRBFAL, AMILIERHTH, FTEFGTEDIBFK

BOR, THIELSTREWMMIT TEXEXIELSH, EFTRUEE N TN NE.

7.6.10 E #IEFIRAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
1] o | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
BANSMEIEERAM, HEEANFEFE (AC) &E, &)RAMMiE (CGRAM, DDRAM...) #}
ELZEEANBNAEE, EEANE - NEERERRILT B IN—,

7.6.11 \M\RAM 525048
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
1] 1 | D7 | D6 | D5 | D4 | D3 [ D2 | DI | DO |
MRAMAEEREHE, HEEBUESE (AC) HE.
L TREMNIESE (CGRAM, DDRAM...) | ZEZEFIMEIERFHLDUMMY READ—RF
SH EFLUE, £ 2REBN AT EDUMMY READ, BRIEX T T REMUIESTBEETX
DUMMY READ,

¥ RIESHEUL A

7.6.12 EH14ER
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o] o] o] o] o] o] o] of o] 1|
HEAFER, MITEITHTEELSBITELLEFNER, XNMELAXERAMAS,
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RRE T ERERHEE
7.6.13 i s RAMBE HE 7
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
Lol o[ ool oo o] o] 1 [SR]
WSR=1, RIFHANEEGEHI
WSR=0, AIFETECGRAMHME (EAIES)

7.6.14 R AiERFE
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
lo] o | o o |l o] o] o | 1 | Rl | RO]
EFATHFNTET—HERBER, FIRERBES.
R1, ROFMEH00, ¥EREENAIRBER, B—RXEENHEEER.
R1 | RO 15t AH
L L | E—1TRExEFER
L H |EZTREHEEER
H L |B=TkREIEFET
H H | ENTRAHEEER
F TP RBRET.

7.6.15 ¥ RBINEE R B
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Lol o oo 1 [pbL] - [RE[]G ][ - |

DL: #E0O3ERIA
LHDL=1, H8FIMPUZRH|IEO
UDL=0, H4RIMPURHIEO
RE: 1ESEEFEHIAL
UHRE=1, A¥ EIES
{RE=0, AEAKES
G: LEEREH M
HG=1, 2R BRFF
HG=0, ZEBRX
B — 5 S HIENER T BB ERERDL, G, HHHEDLYGEBHNERES oI HRIEFILE .

7.6.16 & EHFh Mt
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o] o | o 1 | AC5 | AC4 | AC3 | AC2 | ACI | ACO |
SR=1: AC5~ACI hEH LM

7.6.17 & xE 42 E GDRAMHb it
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o] o | 1 | 0 [AC5]AC4|AC3 | AC2 | AC1 | ACO |
% EGDRAM I 2|0 HE %128 (AC)
Fig EEMUFRKFIE (ELESANBNAEIE T EE SKFE A A FRML)
FEEHMUSEEACS~ACO  KEHHFTEEAC3~ACO
2 FERAM AT 88 RS XK Bahin—, HKF#UEFOFH, S#% H00H, £EH
WA BaN—, PN ESLESHEN, FEEFHMEEMIEARTEEZMRE.

8.3 {ER 7
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SRERERIRAS
_FT#”ﬁﬁﬁ%En

LHENEFFTEHERNN, THESHEDLRERMI4MFTEN, TEHRFER
(RS, RW. E. DBO~DB7) R5emiEEH.

BN EARERE, HTREMUIES/E (CGRAM, DGRAM, IRAM...) , EHEFEH
HIEN B EDUMMY READ—R A SIEF| EFHEIE, F RIEEEUAFEDUMMY READ, ERiE
EINREMUIES T FHXDUMMY READ,

HEMIFATEEERT, SIS EIREEED UMMM EIE, SINEIES —18
NEIRSAN, RARHIRAEE — S EIRN S40, FWASREER A RARIAE IR

iRgE A NN

RS /
o / \
T XX X X X

EAM read

Instruction Dummy

SRLFF TR AR I &

/
R/W / \
. /\J \ YA AVA

sl
0

Upper Low Upper Low Uppel Low
Instruction Dummy FAM read

A F TR ER R P E

8.2 HfTRUEMSWIEN

HEOEFARTERERN, BEAMFIIREEREEARTERENGE, TEVRGE
EEafemBEPrus (SCLK) S5Hi78EZE R (SID) REMBTERNNE.

HEIRRGEESMERN, FEH (CS) ¥EWESEM, HRHER (CS) BRASBEF
i, BRTEREETSIER, HRER (CS) AREFHRRRIMAETERITES HTEE
B2WEE, SHEBHARST, FRTOEIERRELLER, FEBFHEaNSETERETE
BEREE—N, E—IPRERAI—IERNERT, RBEEMARDHHHSETEIESEHMN,
FiE B R SRR

BITEREIEN BEBISCHITHE, AIWIFIH—MESTEMITTER A BEET—

18



RER B RERERHBS
FIET, l?ﬁiﬂ&W*B&’ﬁ%ﬁZilﬁ/EW%ﬁPE
M= ZENETERRERE, —TakEmsfueinf, RRFERESN (ALHHE) |

Jtlsﬁﬂﬁﬁuﬁéilﬁ%&iﬁaﬁcﬂ%{ﬂﬁﬁu BHED, BEREMNRAMDIREAZEARNM (RW) BEF

FaREFEA (RS) |, &EESHMLAO.
HEEKEIES B ERWHRSEIEMNSALRIEIEE, §— S8AIES B H B NS ETELH,
SARIH I 55— N8ALAYLSBER Y, 1RANIHTESE —N8ALAILSBER Y, HE4RINERA0.

AR an T EFr 7R

s/ \

1 2 3 4 5 ¢ 7 8 9 10 11 12 12 14 15 1€ 17 18 1% 20 21 22 23 24

STD L‘RWIRS' 0 (DT”DE!DS!M' 0 0 133'[}”‘[}1'1}0’ 0 /_

E Sypchronlz.lng’ H:thc Lower
©  Bit string | data data
«—— 1" byte > < 2 byte  e—p

FITEREE RN PR

VR
xt &

9.5 FBIFE
9.1 FirfEHiE4&E

GND Loy VSS
VCC VDD
VO
P3.0 RS
P3.1 RW
P3.2 E
3 RST
P1.0~P1.7 DBO~DB7
Vout
MCU LeM
JHAT AR M 2 77 14

9.2 FH{7C5141FE
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#include <STC15.H>
#include <string.h>
#include <INTRINS.H>
#define uchar unsigned char
#define uint unsigned int
#define db P1

sbit rs=P3"0;

sbit rw=P3"1;

sbit e=P3"2;

sbit rst=P3"3;

uchar code IC_DATI[]={
"0123456789:;<=>7"
"PQRSTUVWXYZ[/]* " //0x80
"@ABCDEFGHIJKLMNO"
"'abcdefghijklmno"  };
uchar code IC_DAT2[]={

"HEg e B R B //0x88
"R T RS PESE L //0x98
"HIRA S IET"

"BRASFAWEA";
T T

// Bitmap = P #i 1B = 1/

/B R D\ 12864.bmp, R BUR A S AL EIERINERIEM EEIT //
/B R R~T: 128 * 64 /l
T

unsigned char code nBitmapDot[] = /| i RER

{
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F ,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F ,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,
0x00,0x01,0x20,0x84,0x6C,0x08,0x40,0x00,0x60,0x1B,0xE1,0xF7,0x8F,0x07,0xD8,0x06,

0x5F,0xF1,0x24,0x84,0xB4,0x44,0x47,0xBF,0x6F,0xDB,0xFF,0xF3,0x8F,0x0F,0xDB,0xF6,
0x32,0x91,0x24,0x95,0x6C,0x24,0x84,0xA1,0x6F ,0xD9,0xFE,0x3D,0x8C,0x04,0x1B,0xF6,
0x04,0x43,0xA4,0x8E,0xB4,0x20,0x84,0xA1,0x6F,0xDB,0xFE,0xBD,0xC8,0xBE,0x 1 B,0xF6,
0x09,0x21,0x24,0x84,0x48,0x01,0x05,0x21,0x6F,0xD8,0xFF,0xFF,0xE1,0xFF,0x1B,0xF6,
0x41,0x01,0x24,0x9F,0x7C,0x00,0x05,0x3F,0x6F,0xD8&,0x71,0xE1,0x80,0x8E,0x1B,0xF6,
0x2F,0xF1,0x24,0x8A,0xD0,0xFF,0xE4,0xA1,0x6F,0xD8,0x31,0xC1,0x80,0x04,0x1B,0xF6,
0x01,0x01,0x24,0x8A,0x7C,0x00,0x04,0xA1,0x60,0x1B,0x1E,0x01,0xF0,0x7B,0xD8,0x06,
0x03,0x81,0xA4,0x8A,0x50,0x11,0x04,0xA1,0x7F,0xFB,0x0E,0x49,0xFA,0x77,0xDF,0xFE,
0x25,0x43,0x24,0x8A,0x7C,0x20,0x87,0x21,0x7F,0xFB,0x36,0x4D,0x93,0x64,0xDF,0xFE,
0x59,0x30,0x44,0x8B,0x50,0x40,0x44,0x3F,0x00,0x03,0x9E,0xF2,0x6E,0x60,0xC0,0x00,
0x01,0x00,0x80,0x92,0x7C,0x80,0x24,0x21,0x00,0x03,0x0E,0xF6,0x6F,0x60,0xC0,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0xDB,0xD9,0xFD,0x80,0x7C,0x3E,0x3E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6F,0xD9,0xC9,0xFF,0x81,0x7F ,0x7E,0XFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x60,0xC0,0x7E,0x33,0x99,0xDE,0xF6,
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0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0x19,0x99,0xE9,0x93,0x1F,0x1E,0x 76,
0x02,0x00,0x44,0x01,0x00,0xF7,0xC0,0x88,0x0F,0x1B,0x09,0xCD,0xBB,0x1F,0x1C,0xFE,
0x7F,0xF0,0x44,0x01,0x00,0x94,0x40,0x88,0x7F,0x60,0xF6,0x00,0x4F,0x07,0xDF,0xCE,
0x40,0x10,0x44,0x1F,0xFC,0x94,0x40,0x88,0x7F,0x61,0xE6,0x10,0xEF,0x 1F,0xDF,0xFE,
0x09,0x00,0x44,0x02,0x00,0xA7,0xC1,0x04,0x73,0x9B,0x01,0xB1,0xF0,0xDC,0xF8,0x38,
0x05,0x02,0x44,0x87,0xF8,0xA4,0x41,0x24,0x03,0xF1,0x87,0x3D,0xF1,0x9C,0x74,0x30,
0x11,0x01,0x45,0x0C,0x08,0x94,0x42,0x22,0x83,0xE3,0xC6,0x08,0x81,0x9C,0x26,0xF0,
0x09,0x00,0xC6,0x17,0xF8,0x97,0xC4,0x41,0x6F,0xDF,0xC9,0x80,0x00,0x9F,0x1B,0xCE,
0x7F,0xF0,0x44,0x04,0x08,0x95,0x20,0x40,0x6F,0x9F,0xD9,0x25,0x10,0xDF,0x19,0xDE,
0x02,0x00,0x44,0x07,0xF8,0x95,0x40,0x88,0x70,0x00,0xC0,0x12,0x96,0xE4,0x78,0x08,
0x04,0xC0,0x44,0x04,0x08,0xE4,0x81,0x04,0x50,0x30,0xC6,0x00,0x00,0x7F,0x39,0x3E,
0x18,0x20,0x44,0x04,0x08,0x86,0x43,0xFE,0x00,0x78,0xC6,0x35,0x60,0x7F,0x7B,0x3E,
0x60,0x13,0xFF,0x84,0x18,0x84,0x20,0x02,0x1F,0xC4,0x06,0x08,0x10,0xC0,0xE6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x3F,0x8E,0x06,0x00,0x0C,0x80,0xF6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6C,0xDE,0x20,0x00,0x80,0xDF,0x18,0x 1 E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x63,0xF0,0x00,0xC0,0x7D,0x01,0x0E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x23,0xCC,0x09,0x40,0x60,0xC3,0x86,
0x00,0x00,0x10,0x1F,0xFC,0x08,0x00,0x1E,0x78,0x78,0xDF,0x00,0x80,0xE6,0x 7F ,0xF8,
0x3F,0xE0,0x10,0x01,0x40,0x04,0x03,0xE0,0x3C,0x78,0xDF,0x05,0xE2,0xF4,0x7F ,0xFC,
0x00,0x20,0x10,0x01,0x40,0xFF,0xE0,0x40,0x04,0xE0,0xC3,0x01,0xF2,0x78,0x26,0xFE,
0x7F,0xA1,0xFF,0x0F,0xF8,0x20,0x80,0x84,0x0C,0xF0,0x08,0x03,0xF6,0x7F,0x74,0x 7E,
0x00,0x21,0x11,0x09,0x48,0x20,0x81,0xF8,0x01,0xF8,0x18,0x03,0xEE,0xFF,0x38,0x3E,
0x3F,0x21,0x11,0x09,0x48,0x11,0x00,0x30,0x7C,0xE3,0x3E,0x00,0x21,0xE0,0x1E,0x1C,
0x21,0x21,0x11,0x09,0x48,0x11,0x00,0xC2,0x7C,0x83,0x3E,0x46,0xF7,0xE0,0x 1 E,0x0C,
0x21,0x21,0xFF,0x0A,0x38,0x0A,0x03,0xFF,0x10,0x 1B,0x38,0x0F,0xFF,0x6E,0x78,0x36,
0x21,0x21,0x11,0x0C,0x08,0x04,0x00,0x21,0x7F,0x3B,0xF9,0x3F,0xFE,0x65,0x58,0x26,
0x3F,0x20,0x10,0x08,0x08,0x0A,0x01,0x24,0x67,0x61,0xF9,0xB3,0xCF,0x63,0xDE,0x06,
0x20,0x20,0x10,0x0F,0xF8,0x31,0x82,0x22,0x60,0x9B,0x36,0x06,0x60,0x0F,0x18,0x0E,
0x01,0xC0,0x10,0x08,0x08,0xC0,0x64,0x61,0x61,0xD9,0x76,0x06,0x60,0x07,0x18,0x1E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x03,0xC0,0xC8,0x73,0x8F,0xE1,0x88,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x62,0x0B,0x80,0xFD,0xFF,0x87,0xFF,0x8C,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x1F,0x00,0xF7,0xCD,0x98,0xFF,0x 18,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x07,0xF8,0x30,0x70,0xF8,0xC3,0x8C,
0x00,0x10,0x10,0x00,0x78,0x04,0x00,0x20,0x00,0x01,0xF8,0x30,0x79,0xF8,0xC3,0x18,
0x7E,0x10,0x28,0x0F,0x80,0x02,0x00,0x50,0x7F,0xF8,0x37,0x0D,0xCF,0x67,0xDB,0xCE,
0x10,0x90,0x44,0x01,0x00,0xFF,0xE0,0x88,0x7F,0xF8,0x37,0xB7,0xEE,0xEF,0xDB,0xCE,
0x10,0x90,0x82,0x02,0x10,0x20,0x81,0x04,0x60,0x18,0x61,0xF3,0xF0,0xE4,0xC3,0x00,
0x1E,0x93,0x01,0x87,0xE0,0x11,0x06,0x03,0x6F,0xDB,0x19,0xFE,0x6F,0xFD,0xFF,0x38,
0x22,0x90,0xFE,0x00,0xC0,0x0E,0x01,0xFC,0x6F,0xDB,0x19,0xFE,0x6F,0xFB,0x 7F,0xBC,
0x52,0x90,0x10,0x03,0x08,0x31,0x80,0x20,0x6F,0xD9,0x8E,0xC1,0x9C,0x93,0x1E,0xCO0,
0x0A,0x90,0x10,0x0F,0xFC,0xD1,0x60,0x20,0x6F,0xDB,0x1E,0x49,0x99,0x9B,0x 1 E,0x42,
0x04,0x91,0xFF,0x00,0x84,0x11,0x03,0xFE,0x6F,0xDB,0x3E,0xCC,0x00,0x7C,0x66,0x36,
0x08,0x10,0x10,0x04,0x90,0x11,0x00,0x20,0x6F,0xD9,0x35,0xBB,0x9D,0xEF,0xE6,0x26,
0x10,0x10,0x10,0x08,0x88,0x21,0x00,0x20,0x60,0x18,0x01,0xB7,0xBF,0xE7,0xF8,0x06,
0x20,0x73,0xFF,0x91,0x84,0x41,0x07,0xFF,0x7F,0xF8,0x30,0xC2,0x0F,0x9F,0x1 E,0xFE,
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0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F,0xF8,0x20,0x46,0x0F ,0x9F,0xOE,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
s
void delay(unsigned int m) /I7E B 2 7
{
unsigned int 1,j;
for(i=0;i<m;i++)
for(j=0;j<20;j++);

void delayms(unsigned int n) //FERT10xnZEFHFE o
{
unsigned int 1,j;
for(i=0;i<n;i++)
{
for(j=0;j<1000;j++);
h

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

* 2 %R : TransferData ()

a6 . =21 A= %
* IR 58S EUE
*********************************************************************/

void TransferData(uchar datal,bit DI)

{
rw=0;
rs=DI;
//delay(1);
db=datal;
e=1;
delay(1);
e=0;
delay(1);
§
void initinal(void) //LCDZFE¥E L IEF
{
rst=0;
delay(10);
rst=1;
delayms(5); /I RTF40MSHY ZE Bt F2 7
TransferData(0x30,0); //Extended Function Set :8BIT1% & ,RE=0: basic //instruction set, G=0
:graphic display OFF
delay(10); /IR TF100uSHY ZE B2 7

TransferData(0x30,0); //Function Set
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delay(5); [TTTR 1 3TuSHY AL BT 7% 7

TransferData(0x03,0); //Display on Control

delay(10); /I RTF100uSHY ZE B FE 7

TransferData(0x0C,0); //Display Control,D=1, % 7~

delay(10); /I RXF100uSHY ZERTFE

TransferData(0x01,0); //Display Clear

delay(2); /I RKF10mSHY ZERTFE

TransferData(0x06,0); //Enry Mode Set, Yt AR & [8) ZE SN 1AL F% 50
delay(10); /I RXF100uSHY ZERT 72

H

/********************************************************************
* BFR c disp_dat(FiEl, #URE2)

* IRE - BoREEUE

N BURL, EUE2

TEIW T
*********************************************************************/

void disp_dat(unsigned char datl,unsigned char dat2)
{
int i,j;
TransferData(0x36,0);
for(i=0;i<16;i++) /!
{
TransferData((0x80 + (i*2)),0); //SET # EH bt VERTICAL ADD

TransferData(0x80,0);  //SET 7K3¥#nit HORIZONTAL ADD
for(j=0;j<16:j++)
{

TransferData(datl1,1);

J
TransferData((0x80 + (i*2)+1),0); //SET & H #bif VERTICAL ADD

TransferData(0x80,0);  //SET 7K3¥#bit HORIZONTAL ADD
for(j=0:j<16;++)

TransferData(dat2,1);

}
b
for(i=0;i<16;i++) //
{
TransferData((0x80 + (i*2)),0); /SET # & Hiilt VERTICAL ADD
TransferData(0x88,0);  //SET 7K3¥#nit HORIZONTAL ADD
for(j=0;j<16;j++)
{
TransferData(datl1,1);

}
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TransferData((0x80 + (i¥2)+1),0), /SET Z& g #iif VERTICAL ADD
TransferData(0x88,0);  //SET 7K3¥#hit HORIZONTAL ADD
for(j=0;j<16j++)

TransferData(dat2,1);

void disp_bmp(uchar code *bmpadd)
{ uchari,;
uint k=0;
TransferData(0x36,0);
for(i=0;1<32;i++) /!
{
TransferData((0x80 +1),0); //SET & EH b3t VERTICAL ADD

TransferData(0x80,0);  //SET 7K3¥#hit HORIZONTAL ADD
for(j=0j<16:j++)

{
TransferData(bmpadd[k],1);
k++;
h
f
for(i=0;1<32;i++) 1/

{
TransferData((0x80 + 1),0); //SET & B #ilit VERTICAL ADD

TransferData(0x88,0);  //SET 7K3¥#hit HORIZONTAL ADD
for(j=0;j<16;j++)

{
TransferData(bmpadd[k],1);
k++;
h
§
H

/********************************************************************
* 237 : LCD_MESG()

*INEE BRI F R

N

*EiH T
*********************************************************************/

void lcd mesg(unsigned char code *adderl)
{
unsigned char i;
24
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TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x80,0); //Set Graphic Display RAM Address
for(i=0;1<32;i++)
{
TransferData(*adderl,1);
adder1++;
}
TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x90,0); //Set Graphic Display RAM Address
for(i=0;i<32;i++)
{
TransferData(*adder1,1);
adderl++;

I
void bmpclear()

{

uchar 1i,j;
TransferData(0x34,0);

for(i=0;1<32;1++)

{
TransferData(0x80+1,0);

TransferData(0x80,0);
for(j=0;j<32;j++)
TransferData(0,1);

§

/********************************************************************
* ZFR - Main()

* TNRE : EREL

*EIN T

ik
*********************************************************************/

void main(void)

{
initinal(); /EFALCDE RE R B)WiHEF
while(1)
{

25
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TransferData(0x30,0);
TransferData(0x01,0);//txtclear();
delayms(2);
disp_dat(0xff,0xft);
delayms(1000);
disp_dat(Oxaa,0xaa); //Seperate Rows I
delayms(1000);
disp_dat(0xff,0x00); //Seperate Columns II
delayms(1000);
disp_dat(0xaa,0x55); //Seperate Dots I
delayms(1000);
disp_dat(0x55,0xaa); //Seperate Dots I
delayms(1000);
//txtclear();
bmpclear();
led_mesg(IC_DATI);, /BRrAEAX
delayms(1200);

TransferData(0x30,0);
TransferData(0x01,0);//txtclear();
delayms(2);

disp_bmp(bmpl);
delayms(1200);

bmpclear();

TransferData(0x34,0);
TransferData(0x04,0);
lcd_mesg(IC_DAT2); //BRHFXNFE

delayms(1200);

TransferData(0x34,0);
TransferData(0x04,0);

}
}

9.3 BAELE
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GN

VCC

P3.0

P3.1
P3.2

MCU

R3S ke

9.4 HOC5145IFE

#include <STC15.H>

#include <string.h>

#include <INTRINS.H>

#define uchar unsigned char

#define uint unsigned int

#define db Pl

sbit rs=P3"0;

sbit rw=P3"1;

sbit e=P3"2;

sbit rst=P3"3;

uchar code IC_DATI[]={

"0123456789:;<=>7"

"PQRSTUVWXYZ[/]* " //0x80

"@ABCDEFGHIJKLMNO"

"abcdefghijklmno"  };

uchar code IC_DAT2[]={

" F B B B R A" //0x88

"R T BASE AL //0x98

"BIRA S IEL"

"BRRATFWAEA";

T T
27

VSS
VDD
RS/CS
RW/SID
E /SCLK
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/T Bitmap = FF 3B 3% I

/B /D, 12864.bmp, 15 5 BUAR 2 S 6L BB RIS MAEZI A M EEIT 7/
/B R~ 128 * 64 /l
T

unsigned char code nBitmapDot[] = /] 1 IEFR

{
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F,0xFB,0xC0,0xCF,0xF3,0xE0,0xDF,0xFE,
0x00,0x01,0x20,0x84,0x6C,0x08,0x40,0x00,0x60,0x1B,0xE1,0xF7,0x8F,0x07,0xD8,0x06,
0x5F,0xF1,0x24,0x84,0xB4,0x44,0x47,0xBF,0x6F,0xDB,0xFF,0xF3,0x8F,0x0F,0xDB,0xF6,
0x32,0x91,0x24,0x95,0x6C,0x24,0x84,0xA1,0x6F,0xD9,0xFE,0x3D,0x8C,0x04,0x 1B,0xF6,
0x04,0x43,0xA4,0x8E,0xB4,0x20,0x84,0xA1,0x6F,0xDB,0xFE,0xBD,0xC8,0xBE,0x 1 B,0xF6,
0x09,0x21,0x24,0x84,0x48,0x01,0x05,0x21,0x6F,0xD8,0xFF,0xFF,0xE1,0xFF,0x1B,0xF6,
0x41,0x01,0x24,0x9F,0x7C,0x00,0x05,0x3F,0x6F,0xD8,0x71,0xE1,0x80,0x8E,0x1B,0xF6,
0x2F,0xF1,0x24,0x8A,0xD0,0xFF,0xE4,0xA1,0x6F,0xD8,0x31,0xC1,0x80,0x04,0x1B,0xF6,
0x01,0x01,0x24,0x8A,0x7C,0x00,0x04,0xA1,0x60,0x1B,0x1E,0x01,0xF0,0x7B,0xD8,0x06,
0x03,0x81,0xA4,0x8A,0x50,0x11,0x04,0xA1,0x7F,0xFB,0x0E,0x49,0xFA,0x77,0xDF,0xFE,
0x25,0x43,0x24,0x8A,0x7C,0x20,0x87,0x21,0x7F,0xFB,0x36,0x4D,0x93,0x64,0xDF,0xFE,
0x59,0x30,0x44,0x8B,0x50,0x40,0x44,0x3F,0x00,0x03,0x9E,0xF2,0x6E,0x60,0xC0,0x00,
0x01,0x00,0x80,0x92,0x7C,0x80,0x24,0x21,0x00,0x03,0x0E,0xF6,0x6F,0x60,0xC0,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0xDB,0xD9,0xFD,0x80,0x7C,0x3E,0x3E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6F,0xD9,0xC9,0xFF,0x81,0x7F,0x7E,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x60,0xC0,0x7E,0x33,0x99,0xDE,0xF6,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0F,0x19,0x99,0xE9,0x93,0x 1 F,0x1E,0x76,
0x02,0x00,0x44,0x01,0x00,0xF7,0xC0,0x88,0x0F,0x1B,0x09,0xCD,0xBB,0x1F,0x1C,0xFE,
0x7F,0xF0,0x44,0x01,0x00,0x94,0x40,0x88,0x7F,0x60,0xF6,0x00,0x4F,0x07,0xDF,0xCE,
0x40,0x10,0x44,0x1F,0xFC,0x94,0x40,0x88,0x7F,0x61,0xE6,0x10,0xEF,0x 1F,0xDF,0xFE,
0x09,0x00,0x44,0x02,0x00,0xA7,0xC1,0x04,0x73,0x9B,0x01,0xB1,0xF0,0xDC,0xF8,0x38,
0x05,0x02,0x44,0x87,0xF8,0xA4,0x41,0x24,0x03,0xF1,0x87,0x3D,0xF1,0x9C,0x74,0x30,
0x11,0x01,0x45,0x0C,0x08,0x94,0x42,0x22,0x83,0xE3,0xC6,0x08,0x81,0x9C,0x26,0xF0,
0x09,0x00,0xC6,0x17,0xF8,0x97,0xC4,0x41,0x6F,0xDF,0xC9,0x80,0x00,0x9F,0x 1 B,0xCE,
0x7F,0xF0,0x44,0x04,0x08,0x95,0x20,0x40,0x6F,0x9F,0xD9,0x25,0x10,0xDF,0x19,0xDE,
0x02,0x00,0x44,0x07,0xF8,0x95,0x40,0x88,0x70,0x00,0xC0,0x12,0x96,0xE4,0x78,0x08,
0x04,0xC0,0x44,0x04,0x08,0xE4,0x81,0x04,0x50,0x30,0xC6,0x00,0x00,0x7F,0x39,0x3E,
0x18,0x20,0x44,0x04,0x08,0x86,0x43,0xFE,0x00,0x78,0xC6,0x35,0x60,0x7F,0x7B,0x3E,
0x60,0x13,0xFF,0x84,0x18,0x84,0x20,0x02,0x1F,0xC4,0x06,0x08,0x10,0xC0,0xE6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x3F,0x8E,0x06,0x00,0x0C,0x80,0xF6,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x6C,0xDE,0x20,0x00,0x80,0xDF,0x18,0x 1 E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x63,0xF0,0x00,0xC0,0x7D,0x01,0x0E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x23,0xCC,0x09,0x40,0x60,0xC3,0x86,
0x00,0x00,0x10,0x1F,0xFC,0x08,0x00,0x1E,0x78,0x78,0xDF,0x00,0x80,0xE6,0x 7F,0XF8,
0x3F,0xE0,0x10,0x01,0x40,0x04,0x03,0xE0,0x3C,0x78,0xDF,0x05,0xE2,0xF4,0x7F ,0xFC,
0x00,0x20,0x10,0x01,0x40,0xFF,0xE0,0x40,0x04,0xE0,0xC3,0x01,0xF2,0x78,0x26,0xFE,
0x7F,0xA1,0xFF,0x0F,0xF8,0x20,0x80,0x84,0x0C,0xF0,0x08,0x03,0xF6,0x7F ,0x74,0x 7E,

0x00,0x21,0x11,0x09,0x48,0x20,0x81,0xF8,0x01,0xF8,0x18,0x03,0xEE,0xFF,0x38,0x3E,
28
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0x3F,0x21,0x11,0x09,0x48,0x11,0x00,0x30,0x7C,0xE3,0x3E,0x00,0x21,0xE0,0x1E,0x1C,
0x21,0x21,0x11,0x09,0x48,0x11,0x00,0xC2,0x7C,0x83,0x3E,0x46,0xF7,0xE0,0x 1 E,0x0C,
0x21,0x21,0xFF,0x0A,0x38,0x0A,0x03,0xFF,0x10,0x 1B,0x38,0x0F,0xFF,0x6E,0x78,0x36,
0x21,0x21,0x11,0x0C,0x08,0x04,0x00,0x21,0x7F,0x3B,0xF9,0x3F,0xFE,0x65,0x58,0x26,
0x3F,0x20,0x10,0x08,0x08,0x0A,0x01,0x24,0x67,0x61,0xF9,0xB3,0xCF,0x63,0xDE,0x06,
0x20,0x20,0x10,0x0F,0xF8,0x31,0x82,0x22,0x60,0x9B,0x36,0x06,0x60,0x0F,0x18,0x0E,
0x01,0xC0,0x10,0x08,0x08,0xC0,0x64,0x61,0x61,0xD9,0x76,0x06,0x60,0x07,0x18,0x1E,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x63,0x03,0xC0,0xC8,0x73,0x8F,0xE1,0x88,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x62,0x0B,0x80,0xFD,0xFF,0x87,0xFF,0x8C,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x60,0x 1 F,0x00,0xF7,0xCD,0x98,0xFF,0x 18,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x07,0xF8,0x30,0x70,0xF8,0xC3,0x8C,
0x00,0x10,0x10,0x00,0x78,0x04,0x00,0x20,0x00,0x01,0xF8,0x30,0x79,0xF8,0xC3,0x18,
0x7E,0x10,0x28,0x0F,0x80,0x02,0x00,0x50,0x7F,0xF8,0x37,0x0D,0xCF,0x67,0xDB,0xCE,
0x10,0x90,0x44,0x01,0x00,0xFF,0xE0,0x88,0x7F,0xF8,0x37,0xB7,0xEE,0XxEF,0xDB,0xCE,
0x10,0x90,0x82,0x02,0x10,0x20,0x81,0x04,0x60,0x18,0x61,0xF3,0xF0,0xE4,0xC3,0x00,
0x1E,0x93,0x01,0x87,0xE0,0x11,0x06,0x03,0x6F,0xDB,0x19,0xFE,0x6F,0xFD,0xFF,0x38,
0x22,0x90,0xFE,0x00,0xC0,0x0E,0x01,0xFC,0x6F,0xDB,0x19,0xFE,0x6F,0xFB,0x 7F,0xBC,
0x52,0x90,0x10,0x03,0x08,0x31,0x80,0x20,0x6F,0xD9,0x8E,0xC1,0x9C,0x93,0x 1 E,0xCO0,
0x0A,0x90,0x10,0x0F,0xFC,0xD1,0x60,0x20,0x6F,0xDB,0x1E,0x49,0x99,0x9B,0x 1 E,0x42,
0x04,0x91,0xFF,0x00,0x84,0x11,0x03,0xFE,0x6F,0xDB,0x3E,0xCC,0x00,0x7C,0x66,0x36,
0x08,0x10,0x10,0x04,0x90,0x11,0x00,0x20,0x6F,0xD9,0x35,0xBB,0x9D,0xEF,0xE6,0x26,
0x10,0x10,0x10,0x08,0x88,0x21,0x00,0x20,0x60,0x18,0x01,0xB7,0xBF,0xE7,0xF8,0x06,
0x20,0x73,0xFF,0x91,0x84,0x41,0x07,0xFF,0x7F,0xF8,0x30,0xC2,0x0F,0x9F,0x 1 E,0xFE,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x7F,0xF8,0x20,0x46,0xO0F,0x9F,0x0E,0xFE,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00

¥
void delay(unsigned int m) /1FER 2 7
{
unsigned int 1,j;
for(i=0;1<m;i++)
for(j=0;j<20;j++);
h
void delayms(unsigned int n) /IFEBF10xnZFHFE 7

{
unsigned int 1i,j;
for(i=0;i<n;i++)

for(j=0;j<1000;j++);

}

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

* Z ¥R : sendbyte()

*IheE  RBRSEN B OBEY, RXEIE

* & O\ : zdata

X
***********************************************************************/

void sendbyte(unsigned char zdata)

{

29
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unsigned int i;

e=0;

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

{rw=(bit)(zdata & 0x80);
zdata=zdata<<l;
e=0;
e=1;

}

H

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

* ZFR : TransferData ()

T =T TRt

* &y N\ : datal,DI

R T
***********************************************************************/

void TransferData(uchar datal,bit DI)

{
if(DI==0)sendbyte(0xf8);
else sendbyte(0xfa);
sendbyte(datal & 0xf0);
sendbyte((datal << 4) & 0x1f0);
h
void initinal(void) //LCDZEH#R IR F
{
rst=0;
delay(10);
rst=1;
delayms(5); /IR FAOMS B ZE A 72

TransferData(0x30,0); //Extended Function Set :8BITi% &,
//RE=0: basic instruction set, G=0 :graphic display OFF

delay(10); /I RKTF100uS Y ZE N F2 |

TransferData(0x30,0); //Function Set

delay(5); RT3 TuSHIFER T2

TransferData(0x03,0); //Display on Control

delay(10); /I RXF100uSHY ZE RS 72

TransferData(0x0C,0); //Display Control,D=1, % 7~ F

delay(10); /I RTF100uSHY ZE BT F2 7

TransferData(0x01,0); //Display Clear

delay(2); /I RF10mSH ZE BT FE

TransferData(0x06,0); //Enry Mode Set, YeArM G (8 Z& SN0

delay(10); /KT 100uS Ay FE B 72

H

/********************************************************************
* FR : disp_dat($uiEL, £iE2)
*Uiee - B EIEEE
RN BUREL, BUR2
Rl
***********************************************************************/
void disp_dat(unsigned char datl,unsigned char dat2)
30
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{

int i,j;
TransferData(0x36,0);
for(i=0;i<16;i++) 1

{
TransferData((0x80 + (i*2)),0); /SET & H b3t VERTICAL ADD
TransferData(0x80,0);  //SET 7K3¥#hiit HORIZONTAL ADD
for(j=0;j<16:j++)
{
TransferData(dat1,1);

}
TransferData((0x80 + (i*2)+1),0); //SET & #bif VERTICAL ADD

TransferData(0x80,0);  //SET 7Kttt HORIZONTAL ADD
for(j=0;j<16;j++)
{

}

§
for(i=0;i<16;i++) /

TransferData(dat2,1);

{
TransferData((0x80 + (i*2)),0); /SET & H i3l VERTICAL ADD
TransferData(0x88,0);  //SET 7K3¥#hiit HORIZONTAL ADD
for(j=0;j<16:j++)
{
TransferData(dat1,1);

TransferData((0x80 + (i*2)+1),0); /SET B #3t VERTICAL ADD
TransferData(0x88,0);  //SET 7Kttt HORIZONTAL ADD
for(j=0:j<16;++)
{

b

h
j
I,
void disp_bmp(uchar code *bmpadd)

{ uchari,j;
uint k=0;

TransferData(dat2,1);

TransferData(0x36,0);
for(i=0;1<32;i++) %

TransferData((0x80 + 1),0); //SET #EHHbiit VERTICAL ADD
TransferData(0x80,0);  //SET 7K3¥#hiit HORIZONTAL ADD
for(j=0;j<16:j++)
{
TransferData(bmpadd[k],1);

k++;

}

for(i=0;1<32;1++) //
{
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TransferData((0x80 +1),0); /SET #FE g1l VERTICAL ADD
TransferData(0x88,0); //SET 7K¥Hb1iF HORIZONTAL ADD
for(j=0;j<16;j++)
{
TransferData(bmpadd[k],1);

k++;

}

/********************************************************************
* ZFR : LCD_MESG()
ot . B~y =op K
* THEE : B RN FREL
***********************************************************************/

void lcd mesg(unsigned char code *adderl)

{

unsigned char i;
TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x80,0); //Set Graphic Display RAM Address

for(i=0;1<32;i++)
{
TransferData(*adder1,1);
adderl++;

}

TransferData(0x30,0);
TransferData(0x30,0);
TransferData(0x90,0); //Set Graphic Display RAM Address

for(i=0;1<32;i++)
{
TransferData(*adder1,1);
adderl++;
}
}
I

void bmpclear()
{

uchar 1,j;
TransferData(0x34,0);

for(i=0;i<32;i++)

{

TransferData(0x80+1,0);

TransferData(0x80,0);
for(j=0;j<32;j++)
TransferData(0,1);

}

/********************************************************************
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FZFK  Main()

fe . %
*IHRE : TRE
***********************************************************************/

void main(void)

{
initinal(); /MAFLCDE ~E A (F R ¥R R T
while(1)
{
TransferData(0x30,0);
TransferData(0x01,0);//txtclear();
delayms(2);
disp_dat(0xftf,0xff);
delayms(1000);
disp_dat(0Oxaa,0xaa); //Seperate Rows I
delayms(1000);
disp_dat(0xff,0x00); //Seperate Columns II
delayms(1000);
disp_dat(0Oxaa,0x55); //Seperate Dots I
delayms(1000);
disp_dat(0x55,0xaa); //Seperate Dots I
delayms(1000);
//txtclear();
bmpclear();
led mesg(IC DAT1); /BrAEX
delayms(1200);
TransferData(0x30,0);
TransferData(0x01,0);//txtclear();
delayms(2);
disp_bmp(bmp1);
delayms(1200);
bmpclear();
TransferData(0x34,0);
TransferData(0x04,0);
led mesg(IC_ DAT2); //BRAXGXEFE
delayms(1200);
TransferData(0x34,0);
TransferData(0x04,0);

h
b

10 FEI

LiR&ExR= (LCD)

REETEREREE, BUEHKR SRl MBEYERLCH . MEHERNTER |
(1) FREFEEAECANEFEEERN. IeNRENEESSEURRERL. RIRHFIBH L.
(2) AEMILHBHECEBARAEMRENRELR. BREFHRENKE, BRERR
BHE, BE M HARMRLRIBAEE SR

(3) SBMEEEEREIKE. ITOSKEMRNEEK, SSBRBETHREEAZLIELE.

(4) KBRAEZRERNBRIEMER. LHEARFNNE,

(5) AERMEREERINREETR.
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2R R B N IRER

2 FREmM
LCMRERRMIBAZREESRE. BRIEEY, FEMEAE=SENR. RFREULTILR.
(1) AEMNEREIARXATEBERLENLE.

(2) IBDEILHFINGIL. FRHEHLE. HeiHAGFSENEERKERPCB,

(3) IAMfbEEMAEZS LHEBASXER (Hla0, EL) .

(4) LELCMAS, HFHRPCBIRAZEEE ], T, M EEfIEEHH, FaT
KRB E TR SFBIGREGHRK.

(5) BEEESEHRL, BNEMEEZSFITRSTREMEALEM MISBEEREE.
22558

LCME&CMOS LSI, XfltkKi& &N REAERTFERE, Bl

(1) HBERSEIUZME, MEEES. V2B AEEEASBAEMEE SRS, ALSHE
#. PCBLAHRES&ME DR T

(2) BB REFEMEFBRNEMAEHRERETET.

(3) .REEMFEAERIEHARE.

(4) WMRFEABNELT]), NREFEM, FHEHLEHRERIAE,

(5) IERMIEGNESTIEENMEREEE YTEE BUEASHE (BEK) #.
(6) - AFFREE/SRENEE, BIAEITEE H50-60%,

23184

(1) XIBEZEIOWT-

(2) . REEfE A IEH H TRE IS

(3) JREBE: 280°C+10°C

(4) JREzASE): 3F4FD,

(5) fFARMBEENEFIETNIREES.

(6) WMRFEABEN, NBELCDFRME, EREF K. BIEFRBYNERIPEER.
24321

WigE A R o] I B LCDIREE EVOSKIETS .

BHEENRFEMEOEERN, IeNEERBER~RNEw. (3) MWENEEE
i B AFEAR 0.

(4) ASTHIECEMNEET, ETHUJEITAREIRESE X (ERFAEREETRK
) JRERSEHTETEER R

(5) FEIEFOVNMIRE (WREETXE) THESSEERBI MR,

254877
MRFREMNIANBIRE M TR, BEMEMAOAERIHEEMAMETE. TIPE TR
. SHRME, BENRE/ID.

—~
N —
— —

2.6 HIRARE

BRESEABEAR, MEERME—FR, LRBRIGOELEN AT E TR, &
U ETRRAEFLCDNIC, ZEMIWTIAL NS BIEHKIE, RIEFENRTIRELARHK
HTRAERVR TSR, TSR EREEHANHE.
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