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MDLS LCM

LCM 8 1 40 4
 

LCD HD44780
HD44100 IC PCB  
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6.6.6.6.        

    

 

 

. 280°C  

2. 3∼ 4s  

3.  

4.  

5. 3 5   

 

    

.  
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IC  
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0
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1. 5 8 5 11

 
2. HD44780 HITACHI SED1278 SEIKO  

EPSON KS0066 SAMSUNG NJU6408 NER JAPAN RADIO  
3. ROM 192 160 5 7 32 5 10

 
4. 64 RAM 8 5 8 4 5 11  
5. 80 RAM  
6. M6800 MPU   
7.  
8. +5V 7V  
9.  

 
 

  MDLS  
 

 MDLS  
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 MDLS  
1.  

       
1 Vss   
2 Vdd  +5V  
3 V0   
4 RS   1 0  
5 R/W   1 0  
6 E  MDLS40466 NC  
7 DB0  LSB  
8 DB1   
9 DB2   

10 DB3   
11 DB4   
12 DB5   
13 DB6   
14 DB7  MSB  
*15 E1  MDLS40466  
*16 E2  MDLS40466  

      15 16 MDLS40466 LED  
 

2. HD44780  
(1) MPU HD44780  
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 TcycE 1000  ns 
 Pweh 450  ns 

 Ter,Tef  25 ns 
 Tas 140  ns 
 Tah 10  ns 
 Tdsw 195  ns 
 Th 10  ns 

 
(2) HD44780 MPU  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       
 TcycE 1000  ns 

 Pweh 450  ns 

 Ter,Tef  25 ns 

 Tas 140  ns 

 Tah 10  ns 

 Tddr  320 ns 

 Tdhr 10  ns 
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(3)  
 

RS R/W E   
0 0    

0 1   AC  

1 0    

1 1    

 
MDLS  

 
  (1)  

       

(V) Vdd -Vss 0 7.0   

(V) Vdd -V0 0 13.5   

(V) VI Vss Vdd  

( )  

5 
10 
20 
30 

50 
60 
70 
80 

LV  
HV  
HT  

EHT  

( )  

20 
20 
30 
40 

60 
70 
80 
80 

LV  
HV  
HT  

EHT  
 

(2)  
    MIN TYP MAX  

 VIH  2.2 - - V 

 VIL  - - 0.6 V 

 VOH IOH = 0.2 mA 2.4 - - V 

 VOL IOL = 1.2 mA - - 0.4 V 

 IDD  - 0.5 0.2 mA 
 
 

MDLS  
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 MDLS  
     

    1  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0 0      0      0      0     0      0      0     1 

       250Khz 1.64 s 
       DDRAM AC  
 

2  
  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        0      0      0      0     0      0      1     * 

       250Khz 1.64 s 
       AC 0 HOME  
 

3  
  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        0      0      0      0     0      1      I/D    S 

       250Khz 40 s 
        

I/D 1 AC  
I/D 0 AC  
S 1  
S 0  

 
4  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        0      0      0     0      1      D     C      B 

       250Khz 40 s  
        
       D D 1 D 0  
             C C 1 C 0  
             B B 1 B 0  
 

5  
  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        0      0      0      1    S/C    R/L     *     * 

       250Khz 40 s 
       DDRAM  
       S/C 1  
             S/C 0  
             R/L 1 R/L 0  
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6  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        0      0      1     DL    N      F      *     * 
       250Khz 40 s 
        
       DL 1 8 DL 0 4  
             N 1 N 0  
             F 1 5 10 F 0 5 7  
 

7 CGRAM  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        0      1     A5    A4    A3     A2    A1     A0 

       250Khz 40 s 
       CGRAM A5 A0 0 3FH  
 

8 DDRAM  
  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   0        1     A6     A5    A4     A3    A2     A1    A0 

       250Khz 40 s 
       DDRAM  
            N 0 A6 A0 0 4FH  
            N 1 A6 A0 00H 2FH A6 A0 40H 67H  
 

 9 BF AC  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   0   1       BF    AC6   AC5   AC4   AC3    AC2   AC1   AC0 

       BF AC  
BF 1 BF 0 AC CGRAM  
DDRAM  

 
10  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   1   0       

       250Khz 40 s 
       DDRAM CGRAM  
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11  

  RS  R/W DB7   DB6   DB5   DB4   DB3   DB2   DB1   DB0 

   1   1       
       250Khz 40 s 

DDRAM CGRAM  
 

N F RAM  
 

     N F  1  2 .. 8  9 10..16 17..20 21..24 25..40 

8 1 MDLS81809 0 0 1 00 01..07 

16 1 
MDLS16163 MDLS16165 
MDLS16166 MDLS16168 
MDLS161615 

1 0 1 
 00 01..07 40 41..47 

16 2 MDLS16265 MDLS16265B 
MDLS16268 MDLS16268C 1 0 1 

2 
00 01..07 08 09..0F 
40 41..47 48 49..4F 

16 4 MDLS16465 1 0 

1 
2 
3 
4 

00 01..07 08 09..0F 
40 41..47 48 49..4F 
10 11..17 18 19..1F 
50 51..57 58 59..5F 

20 1 MDLS20188 MDLS20189 0 0 1 00 01..07 08 09..0F 10..13 

20 2 MDLS20265 MDLS20268 
MDLS20269 1 0 1 

2 
00 01..07 08 09..0F 10..13 
40 41..47 48 49..4F 50..53 

20 4 MDLS20464 MDLS20464B 
MDLS20468 MDLS204612 1 0 

1 
2 
3 
4 

00 01..07 08 09..0F 10..13 
40 41..47 48 49..4F 50..53 
14 15..1B 1C 1D..23 24..27 
54 55..5B 5C 5D..63 64..67 

24 2 MDLS24265 1 0 1 
2 

00 01..07 08 09..0F 10..13 14..17 
40 41..47 48 49..4F 50..53 54..57 

40 2 MDLS40266 1 0 1 
2 

00 01..07 08 09..0F 10..13 14..17 18..27 
40 41..47 48 49..4F 50..53 54..57 58..67 

40 4 

MDLS40466 

1 2 3 4
 

1 0 

1 
2 
3 
4 

00 01..07 08 09..0F 10..13 14..17 18..27 
40 41..47 48 49..4F 50..53 54..57 58..67 
00 01..07 08 09..0F 10..13 14..17 18..27 
40 41..47 48 49..4F 50..53 54..57 58..67 
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  MDLS  
 

  
 

      

 
                      V0 V0 0.2 v 

 
A15 = E A9 = R/W A8 = RS 

COM      EQU   20H  ;  
DAT      EQU   21H  ;  
CW_Add   EQU   8000H ;  
CR_Add   EQU   8200H ;  
DW_Add   EQU   8100H ;  

   DR_Add EQU   8300H ;  
 

1 BF AC  
       PR0: PUSH    DPH 
    PUSH    DPL 
   PUSH    ACC 
   MOV  DPTR,#CR_Add ;  
             MOVX   A,@DPTR  ; BF AC  

MOV    COM,A  ; COM  
POP      ACC 
POP      DPL 
POP      DPH 
RET 
 
 

2  
       PR1: PUSH     DPH 
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PUSH     DPL 
PUSH     ACC 
MOV      DPTR,#CR_Add ;  

        
PR11: MOVX A,@DPTR 

JB       ACC.7,PR11  ; BF=0?  
MOV      A,COM 

      MOV      DPTR,#CW_Add ;  
MOVX     @DPTR,A  ;  
POP      ACC 
POP      DPL 
POP      DPH 
RET 

 
3  

       PR2: PUSH  DPH 
PUSH     DPL 
PUSH     ACC 
MOV      DPTR,#CR_Add  ;  

       PR21: MOVX   A,@DPTR 
JB       ACC.7,PR21  ; BF=0?  
MOV      A,DAT 
MOV      DPTR,#DW_Add ;  
MOVX @DPTR,A        ;  
POP      ACC 
POP      DPL 
POP      DPH 
RET 

 
4  

        PR3:  PUSH     DPH 
PUSH     DPL 
PUSH     ACC 
MOV      DPTR,#CR_Add ;  

 
        PR31: MOVX    A,@DPTR 

JB        ACC.7,PR31        ; BF=0?  
MOV      DPTR,#DR_Add     ;  
MOVX    A,@DPTR          ;  
MOV      DAT,A            ; DAT  
POP      ACC  
POP      DPL 
POP      DPH 
RET 
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(4 ) HD44780 4

 

 
V0 V0 0.2 V 

 
 

RS  EQU     P3.3 ;  
R/W   EQU     P3.4 ; /  

   E       EQU     P3.5 ;  
 

1 BF AC  
        PR0: PUSH     ACC 

MOV      P1,#0FFH  ; P1 ,  
CLR      RS   ; RS=0 
SETB     R/W   ; R/W=1 
SETB     E   ; E=1 
MOV   COM,P1  ; BF AC6-4  
CLR      E   ; E=0 
MOV      P1,#0FFH  ; P1 ,  
SETB     E   ; E=1 
MOV      A,P1   ; AC3-0  
CLR      E   ; E=0 
SWAP     A   ;  8  
ANL      A,#0FH 
ANL      COM,#0F0H 
ORL      A,COM 
MOV      COM,A  ; COM  
POP      ACC 
RET 

2  
PR1: PUSH     ACC 
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CLR      RS   ; RS=0 
SETB     R/W   ; R/W=1 

        PR11: MOV      P1,#0FFH  ; P1 ,  
SETB     E   ; E=1 
MOV      A,P1   ; BF AC6-4  
CLR      E   ; E=0 
MOV      C,ACC.7  ; BF? C 

             SETB     E   ; E=1 
CLR      E   ; E=0 ( AC3-0 ) 
JC       PR11   ; BF=1?  
CLR      R/W   ; R/W=0 
MOV      P1,COM  ;  4  
SETB     E   ; E=1 
CLR      E   ; E=0 
MOV      A,COM  ;  4  
SWAP     A 
MOV      P1,A 
SETB     E   ; E=1 
CLR      E   ; E=0   
POP      ACC 
RET 

 
3  

       PR2:  PUSH     ACC 
CLR     RS     ; RS=0            
SETB     R/W              ; R/W=1           
 

       PR21: MOV      P1,#0FFH         ; P1 ,   
SETB     E                ; E=1             
MOV      A,P1             ; BF AC6-4    
CLR      E                ; E=0             
MOV      C,ACC.7          ; BF? C     
SETB     E                ; E=1             
CLR      E                ; E=0 ( AC3-0 ) 
JC       PR21             ; BF=1?   
SETB     RS               ; RS=1            
CLR      R/W              ; R/W=0           
MOV      P1,DAT           ;  4   
SETB     E                ; E=1             
CLR      E                ; E=0             
MOV      A,DAT            ;  4   
SWAP     A                                 
MOV      P1,A                              
SETB     E                ; E=1             
CLR      E                ; E=0    
POP      ACC 
RET 
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4  
        PR3: PUSH     ACC 

CLR      RS   ; RS=0 
SETB     R/W   ; R/W=1 

 
       PR31: MOV      P1,#0FFH  ; P1 ,  

SETB     E   ; E=1 
MOV      A,P1   ; BF AC6-4  
CLR      E   ; E=0 

           MOV      C,ACC.7  ; BF? C 
SETB     E   ; E=1 

             CLR      E   ; E=0 ( AC3-0 ) 
JC       PR31   ; BF=1?  
SETB     RS   ; RS=1 
SETB     R/W   ; R/W=1 
MOV      P1,#0FFH  ; P1 ,  
SETB     E   ; E=1 
MOV      COM,P1  ;  4  
CLR      E   ; E=0 
MOV      P1,#0FFH  ; P1 ,  
SETB     E   ; E=1 
MOV      A,P1   ;  4  
CLR      E   ; E=0 
SWAP     A   ;  8  
ANL      A,#0FH   
ANL      DAT,#0F0H 

 ORL      A,DAT 
MOV      DAT,A  ; DAT  
POP      ACC 
RET 

 
 

MDLS40266
 

 
   

 
    1  
       INT: MOV  A,#30H           ; ,  

MOV      DPTR,#CW_Add ;  
MOV      R2,#03H          ; =3 

 
INT1: MOVX     @DPTR,A         ;  

LCALL    DELAY            ;  
DJNZ     R2,INT1 
MOV  COM,#38H    ; * 
LCALL    PR1 
MOV      COM,#01H         ;  
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LCALL    PR1 
MOV      COM,#06H         ;  
LCALL    PR1 
MOV      COM,#0FH         ;  
LCALL    PR1 
RET 

 
    2  
       INT: MOV      P1,#30H  ;  
    CLR      RS      ; RS=0 
     CLR      R/W   ; R/W=0 

MOV      R2,#03H  ; =3 
 
INT1: SETB     E   ; E=1 

CLR      E   ; E=0 
LCALL    DELAY  ;  
DJNZ     R2,INT1 
MOV      P1,#28H  ; * 
SETB     E   ; E=1 
CLR      E   ; E=0 
MOV      COM,#01H        ;  
LCALL    PR1 
MOV      COM,#06H  ;  
LCALL    PR1 
MOV      COM,#0FH  ;  
LCALL    PR1 
RET 

 
*  

 
DELAY: MOV      R6,#00H          ;  

   MOV      R7,#00H 
 

DELAY1: NOP 
    DJNZ     R7,DELAY1 

DJNZ     R6,DELAY1 
RET 

 
MAIN:  MOV      SP,#60H 

ANL      P3,#0C7H 
LCALL    INT      

 
  

 
HD44780  
 
1.  

   MOV      COM,#06H 
LCALL    PR1 
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MOV      COM,#80H 
   LCALL    PR1 

MOV      DPTR,#TAB 
MOV      R2,#12 
MOV      R3,#00H 

WRIN:  MOV      A,R3 
MOVC    A,@A+DPTR 
MOV      DAT,A 
LCALL    PR2 
LCALL    DELAY              
INC       R3 
DINZ      R2,WRIN 
SJMP      $ 

TAB:  DB  43H,75H,72H,73H,6FH,72H,20H    ; Cursor 
DB  57F,72H,69H,74H,65H        ; write 

 
2.  
CL_ENTER: MOV      COM,#04H   ;  

LCALL    PR1 
MOV      COM,#90H   ; DDRAM  
LCALL    PR1 
MOV      DPTR,#TABCL  ;  
MOV      R2,#12H   ;  
 

CL_1:  MOV     A,R2 
DEC      A 
MOVC    A,@A+DPTR   ;  
MOV      DAT,A 
LCALL    PR2    ;  
LCALL    DELAY   ;    
DJNZ     R2,CL_1 
SJMP     $ 

 
TABCL: DB 43H,75H,72H,73H,6FH,72H,20H ; Cursor 

DB 4CH,65H,66H,74H,20H   ; Left 
DB 53H,63H,72H,6FH,6CH,6CH         ; Scroll 

 
3.  
CR_ENTER:  MOV  COM,#06H         ;  

LCALL    PR1 
  MOV      COM,#80H         ; DDRAM  

LCALL    PR1 
MOV      DPTR,#TABCR     ;  
MOV    R2,#13H   ;  
MOV      R3,#00H 

CR_1:  MOV      A,R3 
MOVC     A,@A+DPTR       ;  
MOV      DAT,A 
LCALL    PR2    ;  
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INC      R3 
LCALL    DELAY   ;  
DJNZ     R2,CR_1 
SJMP     $ 

 
TABCR: DB 43H,75H,72H,73H,6FH,72H,20H ; Cursor 

DB 52H,69H,67H,68H,74H,20H  ; Right 
             DB 53H,63H,72H,6FH,6CH,6CH  ; Scroll 
 

4.  
L_ENTER: MOV  COM,#07H         ;  

    LCALL    PR1 
           MOV      COM,#90H         ; DDRAM  

LCALL    PR1 
MOV      DPTR,#TABL        ;  

             MOV     R2,#0BH           ;  
MOV      R3,#00H 
 

L_1:  MOV      A,R3 
MOVC     A,@A+DPTR        ;  
MOV      DAT,A 

  LCALL    PR2               ;  
INC      R3 
LCALL    DELAY             ;  
DJNZ     R2,L_1 
SJMP     $ 

 
TABL:   DB 4CH,65H,66H,74H,20H   ; Left Scroll 

     DB 53H,63H,72H,6FH,6CH,6CH 
 
    5.  

R_ENTER:  MOV  COM,#05H       ;  
LCALL    PR1 
MOV      COM,#80H          ; DDRAM  

            LCALL    PR1 
MOV      DPTR,#TABR        ;  
MOV      R2,#0CH           ;  

 
R_1:  MOV      A,R2 

            DEC  A 
            MOVC     A,@A+DPTR   ;  
           MOV      DAT,A 

LCALL    PR2    ;  
LCALL    DELAY   ;  
DJNZ     R2,R_1 
SJMP    $ 

TABR:  DB 52H,69H,67H,68H,74H,20H  ; Right Scroll 
             DB 53H,63H,72H,6FH,6CH,6CH 
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HD44780 CGRAM 64 00H-3FH  

8 5 8  
 
CG_WRITE: MOV  COM,#40H   ; CGRAM             

LCALL PR1 
MOV  R2,#64    ;  
MOV  R3,#00H 
MOV  DPTR,#CGTAB  ;  

 
CG1:  MOV  A,R3 

MOVC A,@A+DPTR 
MOV  DAT,A 
LCALL PR2 
INC  R3 
DJNZ  R2,CG1 
RET 

CGTAB:  
DB 08H,0FH,12H,0FH,0AH,1FH,02H,02H ;" " =00H 
DB 0FH,09H,0FH,09H,0FH,09H,11H,00H ;" " =01H 
DB 1FH,11H,11H,1FH,11H,11H,1FH,00H ;" " =02H 
DB 11H,0AH,04H,1FH,04H,1FH,04H,00H ;" " =03H 
DB 0EH,00H,1FH,0AH,0AH,0AH,13H,00H ;" " =04H 
DB 18H,18H,07H,08H,08H,08H,07H,00H ;" " =05H 
DB 04H,0AH,15H,04H,04H,04H,04H,00H ;" " =06H 
DB 17H,15H,15H,15H,15H,15H,17H,00H ;"10" =07H 

 
 

LCALL CG_WRITE   ;  
MOV  COM,#80H   ; DDRAM  
LCALL PR1 
MOV  DPTR,#TABDY  ;  
MOV  R2,#18    ;  
MOV  R3,#00H 
 

LOOP1: MOV  A,R3 
MOVC A,@A+DPTR   ;  
MOV  DAT,A 
LCALL PR2    ;  
INC  R3 
DJNZ  R2,LOOP1 

  MOV  COM,#0C0H   ; DDRAM  
LCALL PR1 
MOV  R2,#18    ;  
 

LOOP2: MOV  A,R3 
MOVC A,@A+DPTR   ;  
MOV  DAT,A 
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LCALL PR2    ;  
INC  R3 
DJNZ  R2,LOOP2 
SJMP  $ 
 

TABDY:  DB 4DH,44H,4CH,53H,34H,30H,32H,36H,36H 
DB 20H,03H,32H,35H,35H,2EH,30H,30H,04H 
DB 31H,39H,39H,37H,00H,37H,01H,31H,02H 
DB 20H,54H,3DH,33H,35H,05H,06H,20H,07H 
 

HD44780
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MDLS  
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( MDLS) 

    (HD44780 ) (LED ,EL )  
(-20 70 ) (-30 80 )  

 

      

81809 8 1 6.45 10.8 84.0 34.5 61.0 15.8 90.0 mA 

16165 16 1 2.65 5.50 68.0 34.0 52.0 11.0 100.0mA 

16166 16 1 3.15 6.30 80.0 36.0 64.5 13.8 100.0mA 

16168 16 1 4.84 9.22 122 33.00 99.0 13.0 160.0mA 

161615 16 1 6.00 14.54 151 40.00 120 23.00 -- 

16265 16 2 2.95 5.55 84.0 44.0 61.0 15.8 90.0 mA 

16265B 16 2 2.95 5.55 80.0 36.0 61.0 15.8 90.0 mA 

16268 16 2 5.40 7.60 160.0 52.0 113 23.0 240.0mA 

16268C 16 2 4.84 9.22 122 43.00 99.0 23.0 210.0mA 

16465 16 4 2.95 4.75 87.0 60.0 61.8 25.2 240.0mA 

20189 20 1 6.70 11.5 182 33.50 154 15.30 340.0mA 

20265 20 2 3.20 5.55 116 37.00 83.0 18.6 180.0mA 

20268 20 2 4.84 9.22 146 43.00 123 23.00 270.0mA 

20269 20 2 5.92 9.52 180 40.00 149 23.00 315.0mA 

20464 20 4 2.90 4.75 98.0 60.0 762 5.20 240.0mA 

20468 20 4 4.84 9.22 146 62.50 123 42.50 540.0mA 

204612 20 4 5.90 12.7 182 90.0 147 65.40 300.0mA 

24265 24 2 3.20 5.15 118 36.0 93.5 15.80 140.0mA 

40266 40 2 3.15 5.50 182 33.50 154 15.80 340.0mA 

40466 40 4 3.14 5.50 196 56.00 154 27.60 360.0mA 
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HD44100 20 

HD44780 30 

HD61202 40 

HD61203 40 

HD61830 80 

HD66204 40 

HD66205 40 

KS0086 40 

KS0107 40 

KS0108 40 

LC79401 50 

LC79431 50 

M62256 20 

M62256( ) 20 

M6264 15 

MSM5839C 20 

MSM6255 100 

SAMSUNG107 40 

SAMSUNG108 40 

SED1330 80 

SED1335 80 

SED1520 50 

T6963C 70 

T6A39 40 

IC 

T6A40 40 

CCFL  50 

LED  50 

 

EL  120 

 20 

 10 

  10 
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