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[LCD ElHfx|Q} kL

Al2st HIAE | CD ALAI2] ElHYX|

No. |Symbol Function
1 |VSS Ground, OV
2 |VDD Logic power supply, +5Y
3 |VO ‘Voltage for LCD drive
4 |RS Data / Instruction register select
2 |RMW Read / Write
6 |E Enable signal, start data read/write
7 |DBO
8 |DB1
9 |DB2
10 |DB3 Data Bus Line
11 |DB4
12 |DBS
13 |DB6
14 |DB7
15 |[LED A LED Anode, power supply +
16 |[LED K LED Cathode, ground OV
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[LCD HM|0| HIE

Control : RS, RW, E 37 EI= H|0{5HO} stC}.
Data : D7~DO0 7}X| 87} T2 X|0{5HO} EtC}.
RS : O H|E

#define rs(m) m?(CONTROL|=0x01):(CONTROL&=0xFE)
RW : 1HH H|E

#define rw(m) m?(CONTROL|=0x02):(CONTROL&=0xFD)
E :2H HIE

#define en(m) m?(CONTROL|=0x04):(CONTROL&=0xFB)



[Instruction

Instruction Code

Executed

from RAM

(DDRAM / CGRAM).

Instruction DESCRIPTION Time( fosc
DB6 |DB5|DB4|DB2|DB2|DB1|DBO =2TOKHz)
Clear Display Write "20H" to DDRAM and set
“ 101 [% ] °| " |DDRAM address to “00H " from AC | '-23MS
Set DDRAM address to "00H" from
c AtH AC and return cursor to its original
BRI o|o|lo|o|o]| 1| - |Positionif shifted. 1.53mS
The contents of DDRAM are not
changed.
Entry Mode Set Assign cursor moving direction and
il el Tl ol Kl - enable the shift of entire display. L
; ; Set display (D), cursor{C), and
g‘Sp'aV Onion o|o|o|1|o|c| B [Blinking of cursor(B) ON/OFF control | 39S
ontrol bit
Cursor or Set cursor moving and display shifts
Display 0| 0| 1 |SC|RL - |cursor bit, and the direction, without | 39u5
Shift changing of DDRAM data.
Sets interface data length
: _ |(DL:8-BIT/4-BIT), number of display
FnCion:Se ol S el lines{N:2-line/1-line) and, display font 39S
type (F-5x11dots/5x8 dots).
Set CGRAM Set CGRAM address in address
Adclyeics 1 |ACS |AC4 |AC3 [AC2 |ACT |ACO Senda 30uS
Set DDRAM s e | s e Set DDRAM address in address 39S
Address counter.
Read Biisy Whether during internal operation or
Flag and BF |ACE |ACE |AC4 [AC3 |AC2 |ACT |ACD not can be known by reading BF. 0us
Addiess The contents of address counter can
also be read.
Write Data to rite data into internal RAM
RAM D7 | D6 |D5|D4 | D3 |D2|D1|D0 (DDRAM / CGRAM) 43uS
Read Data o7l o6 05| oaloslo2 | b1l b0 Reads data from internal RAM 43S

VD =1:Increment 0 :Decrement
S =1:Accompanies Display Shift
S/IC =1 : Display Shift 0 : Cursor Move

R/L =1 : Shift nght 0 : Shift left
DL =1:88Bits 0 : 4 Bits
N  =1:2Lines 0 :1Line

F =1:53x10Dots 0:5x7 Dots
BF =1 Internally Operating
0 : Can Accept Instruction

DD RAM : Display Data RAM

CG RAM : Character Generator RAM

ACG - CG RAM Address

ADD DD RAM Address

Corresponds to Cursor Address
- Address Counter used for

Both DD and CG RAM Address

* Mo effect (Don't care)

AC



WRITE E}O|2H =

Al LCD : APEX-AX07001-01

APEXA} M= El0|A=

S|CHIIAL HIZF EIOIY=

| AVATSE! i1
RS ><< RS ]
Vi1 VL1 PLIIN
RW o
tsu1 thi | =
—
R/W NL Vit 177 Vi E c ]
N PR
tw thi DB0-DB7 Valid Data ; vy
Vit | AV Vint < | Viu
7'2 X‘: 7
E RN ) N tsuz th2
DBO ViH1 ViH1
to Valid data
DB7 \VATI IL3
tc
AC characteristics (VDD=4.5V~5.5V, Ta=-30~85°C)
Item Symbol Condition Min. Unit
E cycle time tc 500
E pulse width (high level) tw 230
E rise/fall time iR, tF -
R/W and RS Setup time tsu1 VDD = 5.0V 40 ns
R/W and RS Hold time tH1 10
Data setup time tsu2 80
Data hold time tH2 10




[WriteCommand &%

void WriteCommand(unsigned char command) {

rs(0);

/] en(0);delay_lcd();

/] LCDO]| tit2tA{ O|Z Al OFF Al F O} & = US.
rw(0);delay_lcd();

//len(1);delay_lcd();

/] LCDO]| tit2tA{ O] Al OFF A7 F O} & = US.
DATA = command;delay_lcd();
en(0);delay_lcd();
en(1);delay_lcd();



[WriteData &%

void WriteData(unsigned char data){
rs(1);
[/en(0);delay_lcd();
[/ LCDOj| }2tA] O|= A OFF Al F O} et Ii= QAUS.
rw(0);delay_lcd();
//len(1);delay_lcd();
// LCDO]l }2tM O|Z A OFF A|7{ FOf & =
DATA = data;delay_lcd();
en(0);delay_lcd();
en(1);delay_lcd();

ol
I —



[WriteStr(X, Y, *str)

/] printf et A= A| F7)et 2.
int putchar(char c)

{
WriteData(c);
return c;

void WriteStr(int X, int Y, char *str){
Move(X,Y);
printf(str);



[READ Ejo|2i=

Al LCD : APEX-AX07001-01

APEXA} HIZ Elo|UE SICHIAL HIZ EIOIY=
P \1H1 \/1H1
RS >t o y
ViL1 ViL1 — 1 L= ra o
tsu tH -1
R/W : —
” S Vin 1
— V7 ViH1 tw tH ™\ i
DE0-0a7 Evont
tr
D Ak YT
1 ViLt \'t AV 74;”_,
E t t t
% e R DH H -
to
DBO \V/1H1 VIH1
To - Valid data
DB7 ><\'v'||_1 7
te
AC characteristics (VDD=4.5V~5.5V , Ta=-30~85°C)
ltem Symbol Condition Min. Max. Unit
E cycle time tc 500 --
E pulse width (high level) tw 230 --
E rise/fall time R, tF -- 20
R/W and RS shetup time tsu VDD = 5.0V 40 -- b
R/W and RS hold time tH 10 -
Data output delay time iD -- 120
Data hold time tDH 5 -




[ReadData &4

unsigned char ReadData(void) {
unsigned char data;
rs(1);
en(0);delay_lcd();
rw(1);delay_lcd();
en(1);delay_lcd();
data = DATA;delay_lcd();
en(0);delay_lcd();
en(1);delay_lcd();



[Command &4-5(1/3)

void ClearDisplay(void){
WriteCommand(0x01);

}

void ReturnHome(void){
WriteCommand(0x02);

}

void EntryModeSet(unsigned char I_D, unsigned char SH){
WriteCommand(0x04|(I_D<<1)|SH);

}

void DisplayOnOff(unsigned char D, unsigned char C, unsigned char B){
WriteCommand(0x08|(D<<2)|(C<<1)IB);



[Command &4-5(2/3)

void Shift(unsigned char S_C, unsigned char R_L){
WriteCommand(0x10](S_C<<3)|(R_L<<2));

}

void FunctionSet(unsigned char DL, unsigned char N, unsigned char F) {
WriteCommand(0x20|(DL<<4)|(N<<3)[(F<<2));

}

void CGRAM_Set(unsigned char addr){
WriteCommand(0x40|(addr&0x3f));

}

void DDRAM_Set(unsigned char addr){
WriteCommand(0x80|(addr&0x7f));



[Command &4 (3/3)

void Move(unsigned char X, unsigned char Y){
unsigned char addr;
if((X>40)[1(X<0)){ // X : Column

X=0;

}

if((Y>=2)11(Y<0)){ // Y : Line
Y=0;

}

addr = Y*40+X;
DDRAM_Set(addr);



[=715 3=

void InitTLCD(void){
delay(30); /| 25V =2 0|= |4 15ms CH7|
FunctionSet(1,1,1); // 8H|EZO0], 2221 LCD, 5x11 dots £E
delay(10); /] |2 4.1ms C{7|
FunctionSet(1,1,1);
delay(1); /] Z|2~ 100us CH7|
FunctionSet(1,1,1);
FunctionSet(1,1,1);
DisplayOnOff(0,0,0); // E|AZ2{|0], Cursor, Blink 25 1111
DisplayOnOff(1,0,0); // CI2Z&|0[2F {10
EntryModeSet(0,0); // Shift Qtgt.
ClearDisplay();



[Textlcd.h o] LI Ha|(MOH)
#include <stdio.h>
// PORT definition

#define CONTROL PORTA
#define DATA PORTF



EEMEES

void delay_lcd(void){

int i=2000;
while(i--){
}

}
void delay(int delaytime){
int i=1000,j;
while(i--){
for(j=0;j<delaytime;j++){
}



[DDRAMO| =4

1-Line Display

Display

llﬂﬁitiﬂn 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1o

DDRAM 00|01 |02({03(04(05|06|07 (40|41 (4243 |44|45|46 (47

Address

(hexadecimal) | < 16x1-Line >

2-Line Display

Displayv

ll{lﬁiti{lﬂ 1 2 3 4 5 -8 --16---20---24 30 40
2 .

DDRAM 00 | 01 [ 02 | 03 | 04 26 | 27

Address i

(hexadecimal) 40 | 41 | 42 | 43 | 44 |- 66 | 67

| &—— 8§x2-ILine— »
|"'7 16x2—Line

|¢—— 20x2-Line

i“i 24x2-1 ine

|
|




[s12 ALR3517]

AVROM et=22 Zelae = tHE0{ZIC].
0] i, CGRAM= 0|25}™M o> =2|35}C}.
Z|CH ALE 71s 7i<=(64 HIO|E)
5 x 8 dots : 8 character
5 x 10 dots : 4 character
16H|EE 242} 57| HIES ZIPM, EM+SH+SHO
=8E|22, C} ol™ et=2X17} EICE. MSB=
st/ MEHO|LCE.
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[CGRAM 0|&3517] 7|

CGRAM_Set(0x00);
WriteData(0OxFF);
WriteData(0OxFF);
WriteData(0x11);
WriteData(0x11);
WriteData(0x11);
WriteData(0x11);
WriteData(0xFF);
WriteData(0xFF);
DDRAM_Set(0x80);
WriteData(0x00);
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> x E! a4
00000 | <AFREZ | <AHB-ETD
QUDOoAlL & CAbRE 7
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10111 S 1eis -rl 0
11000 iR} [N x
11001 41233 £ab 2.4 b
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[DS13072] 22| =4

BIT? | | | | | &m0
00H
SECONDS 00H | CH 10 SECONDS SECONDS 00-59
MINUTES 0 10 MINUTES MINUTES 00-59
HOURS
i 10 HR 01-12
-7 0 oa | e ] 1OHR HOURS 00-23
DATE 0 0 0 0 0 DAY -7
O1=28/29
MONTH 0 0 10 DATE DATE 013
YEAR . - 0 |yl MONTH 01-12
07H CONTROL
08H =TT 10 YEAR YEAR 00-99
3FH =a%x8 o7H | out | © | 0 |sawe| 0 | O | mst | Rso




[12C Al ub

=7|=}
init_ds1307();
AS
M37] : writebyte(0x00,0); //= 27|
217] : second = readbyte(0x00); // = 2{7]



[12C2 A|ZHRTC) ZHH Al

writebyte(0x00,0); //= 27
writebyte(0x01,0); //& 27
writebyte(0x02,0); //A] 227
second = readbyte(0x00); //= 27|
min = readbyte(0x01); //& 2{7]
hour = readbyte(0x02); //A| 2171

/I DS13070M 2t Z2kS0| §l= 8 2d8s17|

second = 10*((second&0x70)>>4)+(second&0xO0F);
min = 10*((Min&0x70)>>4) +(Mmin&0x0F);

hour = 10*((hour&0x10)>>4) +(hour&0x0F);



[ AEtQlX| OIS

PG22} PG3 £2%|X|= 0|&510{, IAE LCD=
AERQIXIE THEHMIL.
o Bl IS

PG2 : START /STOP

PG3 : RESET

o YH

1/100 = E}0|H P&
1% EJO|H 78
AZIE STHAIA 7HA MIE HIHER S8i3ic),

= 5
AZIS REE BES It
otzts Z10{ 'W0iM, LEDSE W {zIC),

o NIgtEA : TLNMOZ printf 22 AIRSHIL.



[Al2]2d LCD =5}

2 EI2] EIDILI0IM @125t CIOJEL7}
KD-128PRO ZIEE 7{X A HIAE LCDO0j| ZA|X]
== 2729l SIA L.

HI-H-I

scanf e+= 0|&5}0{ UARTOO0|A] =82 LJO|E{E
printf e= 0|25}0] TEXTLCD= % SiC}.

BEIAE LCD X|0{ ZE : PORTA

BIAE LCD HO|E]1 2E : PORTF



[s1=2 =a15)7]

HIAE | CD2| CGRAMS 0|25}0 8i22 Sa3is
E =279 SHAIL.
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CGRAMO|| aigst= st=2s 7158t =,
71 CGRAMI} HZEl siZ DDRAM FAE 0|8510f 22
FEA[SIC}.



