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o void LCD_RS(int onoff){
if(onoff==0N)
PORTA = PORTA|0x04;

else
PORTA = PORTA&OxFB;

}

void LCD_RW(int onoff){
if(onoff==0ON)
PORTA = PORTA|0x08;

else
PORTA = PORTA&OXF7;

}

void LCD_E(int onoff){
if(onoff==0N)
PORTA = PORTA|0x20;

else
PORTA = PORTA&OxDF;

}
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— void write_char(char s){
LCD_RS(ON);
PORTF=s;
}E_Pulse();
— void E_Pulse(void){
char i;
LCD_E(ON);
delay(DELAYTIME1);
} LCD_E(OFF);
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Notes
= means 0or 1 have no effect

Where execution times are given as 4/ B

& applies for 1/8 duty or 1711 duty {1 display line)

B apnlies for 1/16 duty (2 display lines)
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HD44 780 Instruction Set
Instruction Code
RS R OB7 DB6 OBS OB4 DB3 OEZ2 OB OEO
Clear Display 00000 000 0 |
Return Home oo o o0 oo o o0 1 =
Entry Mode Set o oo o0 oo 0 1 IS
Oisplay ONOFF pooo o0 o0 1 0D C B
Cursor and Oisplay Shift Do o o0 0 1 STRL +» +
Function Set oo o o0 1 O W F + =
set CG RAM address oo o0 1 A A& A A& A Ak
set 00 RAM address L | O . . L .
Read busy flag and address O 1 BF & & & & & A A
Write data to Cior OORM 1 0O O O O O O D O O
Read data from Cior DORAM 1 1 O D O O O O 0O D
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Hegister selection

RS RA' Enable Operation

U O HH-=L IR write as internal operation
(Display clear, etc.)

0 1 H Read busy flag (0BYV) and
address counter (0BUO-0BR)
| 0 H,H-=L DR write as internal operation
(OF to 00 RAM or CG RAM)
11 H OR read as internal operation
(00 B4M or CG BAM to OR)
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« Address counter (AC)
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DD RAM OISl A S
» C

DD RAM addresses for a 40 character x 2 line display

1 = 39 40 =—display position
1=t line|00|Q1| - - - - = - = = 26 | 27 |« DD PAM address (Hex)
end line |40 |41 - - - = - - - - 6 |67 |+ DD PAM address (Hex)
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« Busy flag (BF)= =J13t0t 2 MNtXl Busy &Ei 2 & =Ct. Busy &HEH
(BF=1)& Vcclt 4.5 252 =2t =0l 10msO0IC

1. LIAZd0] 22l

2. Function set .....

— DL=1:8HIE 2IEHHOIA

— N =0:12tel CIAEY 0|

— F =0:5x7&EX g EE
3. CIA =40l ON/OFF ...

— D = 0: Display OFF
— C =0: Cursor OFF
— B = 0: Blink OFF
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e 4. Entry mode set ..
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— S =0: No shift
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(CIEHIO|ADL 8HIE 2A01=L [TH)

[Power ON]

[ Wait more than 15ms ]
[after ¥dd rizes to 4.5v]

R3S R/ DBV DBG DBS DB4 DB3 DBZ2 OB1 OBO Can't check BF before this instruction
oo o o 1 1 + =+ + =+ Fooction set (8-bit interface)

[Wait more than 4. 1ms]

Rs R/ 0BT DBE DBS DB4 DB3 DBZ OB1 OBO Can't check BF before this instruction
oo o0 o0 1 1 + + + =+ Fuoction set (8-bit interface)

[Wait more than 100us]

RS RA 0BT DBE DBS DB4 DBI DBZ OB1 OBO Can't check BF before this instruction
oo o o0 1 1 + =+ + =+ Fuoction set (8-bit interface)

BF can be checked after the following
instructions., When BF is not checked,
the waiting time between instructions
is longer than the execution time,
(See Instruction set)

RS R/ DBT DBE DBS DB4 DB OBZ OB OBO

oo o0 o0 1 1 W F + =+ Functionset [8-bit Interface
[Specify display |ines]

RS R/ DBT DBE DBR DB4 DB3 OBZ2 OB OBO [and character font

o0 0 0 0 0 1 0 0 0 DOisplay OFF These cannot be
changed af terwards

RS R/ DBT DBE DBR DB4 DB3 OBZ2 OB OBO

000 0 0 0 0 0 0 1 Display OW

RS R/l DBY DBG 0B5 OB4 DB3 DBZ OB1 OBO
oo o 0 o0 o0 o0 1 /05 entrymode set

[end of initialisation]
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Function set (to d-bit interface)

RS R/ DBY DBE DBS DB4
10
]

[Power 0OM]
[ Wait more than 18ms ]
[after ¥dd rises to 4.5v]
Rs RAI 0BT OBE OBS DB4 Can't check BF before this instruction
0 0 0 0 1 1 Function gset (8-bit interface) o 0 0 n
[(Wait more than] RS R/ OB7 OBE DBS DB4
[ 4. Ims ] oo o 0o 10
0 0 W F =+ =+ Function set [4-bit Interface
Rs R/ 067 0BG 0B5 DB4 Can’t check BF before this instruction [Specify display |ines]
o 0 0 0 1 1 Functionset (8-bit interface) RS R/ OB7 OBE DBS DB4 [and character font ]
. 0o 0 0 o0 00 These cannot be
[Wait more than] 0 0 1 0 0 0 Display OFF  changed af terwards
[ 100us ]
Rs R/ DBY DBE OBS DB4
Rs RAI 0BT OBE OBS DB4 Can't check BF before this instruction 0 0 0 0 0
0 0 0 0 1 1 Function gset (8-bit interface) 0 0 0 0 0 1 Display OW
BF can be checked after the following FS R/ DBT DBE OBS DE4
instructions. When BF is not checked, 0 0 0 0 0
the waiting time between instructions 0 0 0 1 I/0 %5 entry mode set
is longer thap the execution time,
(See Instruction set) [end of initialisation]
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