JHD204A SERIES

ICHARACTERISTICS:

DISPLAY CONTENT: 20 CHAR x 4ROW
CHAR.DOTS: 5x 8

DRIVING MODE: 1/16D

AVAILABLE TYPES:

TN, STN(YELLOW GREEN. GREY. B/W)
REFLECTIVE

PARAMETER (Vw=5.0V+10%, Vss=0V,Ta=25C)

Parameter Tegting Sandard Values

Symbol Criteria Min. | Typ. | Max | Unit

Supply voltage Vop-V - 4.5 5.0 55 \Y
S

Input high voltage VIH - 2.2 - Vop \%
Input low voltage Vio - -0.3 - 0.6 \%
Output high voltage VoH -lon=02mA 24 \%
Output low voltage VoL lo.=1.2mA - - 04 \%
Operating voltage ) Vop=5.0V - 2.0 5.0 mA
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lPIN CONFIGURATION
1 2 3 4 5 6 I 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
VSS|Vcc|VEE| RS |RIW | E |DBO|DBl1|DB2|DB3|DB4 | DB5 | DB6 | DB7 | LED+ | LED-

AC Characteristics Read Mode Timing Diagram




Table 12. AC Characteristics (Vpp = 4.5V ~ 5.5V, Ta = -30 ~ +85°C)

Mode Characteristic Symbol Min. Typ. Max. Unit
E Cycle Time tc 500 -
E Rise / Fall Time tg.te 20
E Pulse Width (High, Low) tw 230 -
tR‘{;g‘fl;“’:g‘fm R/W and RS Setup Time tsut 20 : ns
R/W and RS Hold Time tis 10 - -
Data Setup Time tsu2 80 -
Data Hold Time tuz 10 -
E Cycle Time te 500 -
E Rise / Fall Time tale 20
E Pulse Width (High, Low) tw 230 - -
(RF;?:rdt;\d;g?ﬂ RAW and RS Setup Time tsu 40 - ns
R/W and RS Hold Time ty 10 -
Data Output Delay Time to 120
Data Hold Time tou 5 -
Table 13. AC Characteristics (Vpp =2.7V ~ 4.5V, Ta = -30 ~ +85°C)
Mode Characteristic Symbol Min. Typ. Max. Unit
E Cycle Time tc 1000
E Rise / Fall Time trlr - - 25
E Pulse Width (High, Low) tw 450 -
{Rffg‘ret;""_fi‘;‘fej R/W and RS Setup Time tsul 60 ns
R/W and RS Hold Time (T 20 -
Data Setup Time tsu2 195 -
Data Hold Time tyz 10 - -
E Cycle Time tc 1000
E Rise / Fall Time tate 25
E Pulse Width (High, Low) tw 450 -
(Rz?;dtf‘gga_?] R/W and RS Setup Time tsu 60 i
R/W and RS Hold Time i 20
Data Output Delay Time o - 360
Data Hold Time toy 5 -
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Write Mode Timing Diagram
Timing

1) Imerface with B-Dit MPL

When interfacing data lemgth are 8-bit, transfer is performed at a time through 8 ports, from DBO o DBT
Example of imng sequanca i shown balow
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Table 5. Relationship between Character Code (DDRAM) and Character Pattern (CGRAM)

Character Code (DDRAM data) CGRAM Address CGRAM Data Pattern
D7 D6 D5 D4 D3 D2 D1 DO[AS A4 A3 A2 A1 AO|P7 P6 P5 P4 P3 P2 P1 Po| number
g 0 0 0 = 0 0 0]0 O 0 0 0 0]lx = x 0N Q]| patterni
o a 1 S 0 0 0
0 1 0 i 0 0 0
o 1 1 (R R v R |
1 0 0 i 0 0 0
1 0 1 i 0 0 0 B
i 1 0 N 0 0 0
11 1 o 0 0 0 0
a 0 0 0 = 1 1 1]0 0 0 0 0 0= x =940 0 0 0 P4 patternB
o a 1 i 0 0 0 B
g 1 0 i 0 0 0
o 1 1 1 1 1 1 1
1 0 0 o o o 4
1 0 1 i 0 0 0 g
1 1 0 i 0 0 0 g
1 1 1 o 0 0 0 0
Example
#include <reg51.h>
#include <intrins.h>
sbit dc=0xa0; /*P2.0 LCD &9 21"/
RS
sbit rw=0xa1; /*P2.1 LCD BIR/W 22*/
) LCD &Y
sbit cs=0xa4: /*P2.4 £ 25"/
sfr lcdbus=0x80; /*pOLCD #{#& D0=P0.0*/
unsigned int sys10mscounter;
unsigned char syslimitcounter;
char path1[8]={0x00,0x1f,0x00,0x1f,0x00,0x1f,0x00,0x 1f};/* B E X fF 5 1/
char path2[8]={0x1f,0x00,0x1f,0x00,0x1f,0x00,0x1f,0x00};/* B & X5 = :f
char pats1[8]={0x15,0x15,0x15,0x15,0x15,0x15,0x15,0x15},/* B E X FF S 21/
[b:4
char pats2[8]={0x0a,0x0a,0x0a,0x0a,0x0a,0x0a,0x0a,0x0a},/* B E X 5 S 2::;

void soft_nop(){

{ registerinti
for(i=0;i<71%i++);




}

void soft_20ms()/*******12MHZ 2{£20MS ZRAFLERFrrssssr/
{ soft10ms();

soft_10ms();

}

void hard_10ms(unsigned int delaytime) /*%F10MS R9f&E LR/
{ syslOmscounter=delaytime;

while(sys10mscounter);

}

unsigned char data lcdcounter;

bit lcdusingl,lcdusing?;

bit Icd_checkbusy()/*#&&LCD {*/

{ registericdstate;

dc=0; /I de=1A%#E =0 A</
rw=1; /'rw=1A4i%,=0 A5/
cs=1; /*cs=TiEiB."/

soft_nopl();

Icdstate=Ilcdbus;

cs=0;

return((bit)(lcdstate&0x80));

}

void lcd.wrcmd(unsigned char lcdcmd) /*ELCD @4/

{ lcdusingl=1;

while(lcd_checkbusy());

lcdbus=Ilcdemd:;
dc=0; /" de=1A¥IE =0 A</
rw=0: /rw=1HiE,=0 A5/
cs=1; /*cs=TiEiB.*/

soft_nopl();

cs=0;
lcdbus=0xff:
Icdusing1=0;

void lcd_moveto(char position) /*# & ¢ 4R 235 EL.0-79"/
{ register cmd=0x80;

lcdcounter=position;
if (position > 59)
position += 0x18;
else



{ if (position > 39)position -= 0x14;
else
{ if (position > 19)position += 0x2c;
}

cmd=cmd|position;

led_wremd(cmd); } void lcd wrdata(char Icddata) /* 7 24 B & R0 & B R 3R/ { char i;
Icdusing2=f1;

while(lcd_checkbusy();

if(lcdcounter==20)

lcd_moveto(20);
while(lcd_checkbusy());
}

if(lcdcounter==40){
lcd_moveto(40);
while(lcd_checkbusy());

}

if(lcdcounter==60)
lcd_moveto(60);
while(lcd_checkbusy());
}

if(lcdcounter==80)
Icd_moveto(0);
while(lcd_checkbusy());
Icdcounter=0;

)/ BRI st/

lcdcounter++;

lcdbus=Ilcddata;

dc=1; /*dc=1hHEE =0 A</
rw=0; /*rw=14i%,=0 A5."/
cs=1: /*cs=TikiB.*/

soft_nop();

cs=0;

lcdbus=0xff;

lcdusing2=0; } void lcd_string(char *strpoint) /*7E H AR R E R RLCD FHFHE"/
{ registeri=0;

while(strpoint[i]!=0){



Icd wrdata(strpoint[i]);
i++;

}

}void led_init()/*##&14k*/

{ lcd.wrcmd(0x38); /Mg ES g2 1757/
lcd_.wremd(0xOc); /[ EER B IR, R NAR, IR/
lcd_wrcmd(0x06); /R ERMANAN EE LB/
lcd_ wremd(0x01); /I ERERY
Icdcounter=0;

void led_cls()/*& % B 7~/ { Iled_wremd(0x01);
Icdcounter=0; } void timer0O(void) interrupt 1 /*T0 A&/ { THO=0xd8; /*12M,10ms*/
TLO=0xf®6;
TRO=1;
if(sys10mscounter!=0)sysl0mscounter- -; /*ZEBJ#§10ms*/
if(syslimitcounter!=0)syslimitcounter- -; /*E K £§10ms*/

main()

{

unsigned char j;
IE=0;P0=0xff;P1=0xff;P2=0xff;P3=0xff; /*¥FA LT/
lcd_init();soft_20ms();

TMOD=0x5T;

THO=0xd8; /*12M,10ms"*/

TLO=0xf®6;

TRO=T;ETO=T,EA=1;

while(1)

{
[EBE—ETE—B2_UQABCD...¥/
led_init(); /"= 2/

for(j =0;j <80;j ++){lcd wrdata(0xff);}
hard_10ms(50);

led_init(); /" #E—AISEBITIRITFH S/
lcd_wremd(0x40);

for(j =0;j <8;j++)lcd_wrdata(pathl[j]);

for(j =0;j <100;j ++)lcd wrdata(0);
hard_10ms(50);
led init(); /*#E—"/



lcd_wremd(0x40);

for(j =0;j <8;j ++)lcd_wrdata(path2[j]);
for(j =0;j <100;j ++)lcd wrdata(0);
hard_10ms(50);

led_init(); /*42&—*/

lcd_wremd(0x40);

for(j =0;j <8;j++)lcd_wrdata(patsi[j]);
for(j =0;j <100;j ++)lcd wrdata(0);
hard_10ms(50);

ledinit(); /*2&—*/

lcd_wremd(0x40);

for(j =0;j <8;j ++)lcd_wrdata(pats2[j]);
for(j =0;j <100;j ++)lcd wrdata(0);
hard_10ms(50);

lcd_init();

Icd string("UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUvUuUuUuUuY
uuuuyuvuvuvuvUUUuUUuUuuuu

UuuUuUU"); hard_10ms(50); lcd_init();
lcd_string("QQQQQAQQAQAQQQQQQQQAQQQQQQQQQQQQQQQAGGAGGaaAaAaaQAQAQAQAQAQQQQ
QQQaaQQaQQaaaeaaaaaanaaaQ

QQQQQ"); hard 10ms(50); lcd_init();
Icd_string("ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789abcdefghijklmnopgrstuvwx
yz0123456789+-!

#$%&7?"); hard_10ms(50); }

}



