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a » W nNoF

280°C
4s

DC-DC

10°C 1
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1.
2. -10°C +35°C
3.
4.
5. /
1 5x7/8 5x10/11
2. IC HD44780
SPLC78A01 SUNPLUS
3. ROM 192
4, 64 RAM
5. 80 RAM
6. M 6800 MPU
7.
8. +5V
9.

PCB

IC NT3881 NOVATEK KS0066 SAMSUNG

160 5x7
8 5x8
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32 5x10
4 5x11



v LCD 16 COM | | cp PANEL(LC2041)
o /s p— - PR -
Vo | Controller ! 20 Characters x 4 Lines
RS —= LS|
RAY — - KSO0GE 40 SEG 1

0066 !o
= or Equ. + " 160 SEG
DEO
CBv : : 7= Segment driver

LEDA — - )
LEDK LED Backlight
MPU
8051 HD44Ta0S0066
a8
PO.0-PO 7 DE0-DET
8 AD -
TALS373 A1 RS
- F!.'q\'-'-"

. %0
3
P2.5-P2.7 TA4LS138 |:

RD

a. Application Circuit 1

HD447280/KS 0066

8051
8
FP1.0-P1.7 7
F3.0
P3A
P3.2

b. Application Circuit 2

DBEO-DET
RS

RAN

E
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1 VSS ov GND
2 VDD 5V+10% D +5V
3 VO 0-5v
4 RS H/L 1: ;
5 R/W H/L 1 ;O
6 E HH->L ENABLE
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L
11 DB4 H/L
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L
MPU HD44780/KS0066
RS T
tsu tH1
[H1.
R \ *ﬂ
w |
Al e ]
DEO-DET v valid Data "
e
.,
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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
RS ;E::T
L5 tH1
RIW o tmTT"
O N
E 4 "i{ Yo
o 1R
to o
DBO-DBT W valid D& v
te
TcycE 1000 - ns
Pweh 450 - ns
Ter, Tef - 25 ns
Tas 140 - ns
Tah 10 - ns
Tddr - 320 ns
Tdhr 10 - ns
8
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3

RS R/W
0 0
0 1 AC
1 0
1 1
1
V) VDD -Vss -0.3 7.0
V) Vop -VO -0.3 13.0
V) Vi -0.3 VDD+0.3
(°C) Topr -20 +70 °C
(°C) Tstg -30 +80 °C
)
MIN TYP MAX
VIH 2.2 -- VDD \%
VIL -0.3 -- 0.6 \%
VOH IOH=0.2mA 24 -- VDD \%
VOL IOL=1.2mA 0 -- 04 \%
IDD VDD=5V - 2.0 3.0 mA
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. Instruction code -~ Execution time
Instruction Description } B ]
rs |rRw|oe7|oes |oBs|DB4|DB3|DE2|DE1 |DRO tlosc=270KHz)
Clear Clears entire display and sets _
0 0 0 0 0 0 0 0 0 1 y 1.53
Display DDRAM address to 00H. =ame
Sets DDRAM address to 00H in
Return 0 0 0 0 0 0 0 0 1 ) {ﬁ.C a.nq returnsl .shlfted display to 1.53ms
Home its original position. The contents
of DDRAM remain unchanged.
Sets cursor move direction and
Entry Mode 0 o 0 0 o 0 0 1 o | sH =nable the Sh.lft of entire display. 3ous
Set These operations are perfommed
during data write and read.
Disolay ON/ Set OMNAOFF of entire display (D),
BRAYLNTY clololololol1|o]lc| B |cuseronoFFc, and blinking 39us
OFF Control " .
of cursor position charactenB).
Cursoror Moves cursor and shifts display
Display 0 0 0 o]0 1 |SICLRILY - - without changing DDREAM] 30ps
Shift contents.
Sets interface data length (DL:
A-bit/d-bit), I f displs
Funtionsetl o | o ool 1 |oc|n]F |- |- [P0 NUTDEEETASHEY ) a0 o
line (M: 2-lingf 1-line), and display
font type (F: 5x11dots/Sxddots)
Set CGRAM 0 o 0 1 lacslacalacalaczlaclaco Set CGRAM address in address 39us
Address counter.
Set DORAM 0 0 1 lacelacslacalacslaczlaclaco Set DDRAM address in address 39us
Address Counter.
Flag and 0 1 | BF JACE JACS|ACH|ACI|ACZ|ACT [ACD o OperE 9 Ous
performed and reads address
Address
counter contents.
Write  data - R
_ _ Wite data into internal RAM
to CG or DD] 1 0 |o7 D D5 D4 D302 )| D1 | DO (DDRAMCGRAM). 43us
RaAM
Read data Read data from internal RAM
from CG o 1 1 |D7 D& 05| D4 | D302 D1 | DO HDDRAMCESRAM). 43us
DD RAM
1
Es | EW | DBY | OB6 | DES | DE4 | DE3 | DEZ2 | DB1 | DEO
] ] ] ] 0 0 ] ] ] 1
250Khz 1.64 ps
DDRAM AC
2
ES |RAW | DEY | DEG | DES | DE4 | DE3 | DEZ2 | DE1 | DBO
] ] ] 0 0] 0 0 0 1 -
250Khz 1.64 ps
AC=0 HOME
10
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RMW | DBEY | DBE | DBS | DE4 | DB3 | DB2 | DE1 | DBO
0 0 0 0 0 0 1 /D SH
250Khz 40 pus
I/D =1 AC
I/D =0 AC
S=1
S=0
RWwW | DBE7 | DB | DES | DBE4 | DBE2 | DBEZ | DB1 | DEO
0 0 0 0 0 1 O |': B
250Khz 40 pus
D=1 =
CcC=1 =
B=1 =
RS RV | DBE7 | DBe | DBS | OB4 | DE3 | DBZ | DB1 | DEO
0 0 0 0 1 SIC RiL - -
250Khz 40 pus
DDRAM
SIC=1
S/IC=0
R/IL=1 R/IL=0
RS | RW | DEY | DB6 | DBES | DB4 | DBEZ2 | DBEZ | DBE1 | DBO
0 0 0 0 1 OL ] F - -
250Khz 40 us
DL=1 8 DL=0 4



A0 =40H 67H

N=1 N=0
F=1 5x10 F=0 5x7
7 CGRAM
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 1 | Ac5 | Ac4 | Ac3 | Ac2 | Act | Aco
250Khz 40 ps
CG RAM A5  A0O=0  3FH
8 DD RAM
RS | Rw | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 1 | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | Aco
250Khz 40 ps
DD RAM
N=0 A6 A0O=0  4FH
N=1 A6  AO0=00H  2FH A6
9 BF AC
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 | BF | Ace | Acs | Ac4 | Ac3 | Ac2 | Act | ACO
BF AC
BF=1 BF=0 AC
DD RAM
10
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 o | b7 | b6 | b5 | b4 | D3 | D2 | D1 ] DO
250Khz 40 us
DD RAM CG RAM
11
RS | Rw | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
1 1 | b7 | b6 | D5 | D4 | b3 | D2 | Di| Do
250Khz 40 ps

DD RAM CG RAM

12
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RAM

NF 12 8 910 16 1718 20 21 24 25 40
8x 1 00 1 0001 07
16x 1 10 1 0001 07 4041 47
16 2 10 1 0001 07 0809 OF
2 4041 47 4849 A4F
1 0001 07 0809 OF
16x 4 10 2 | 4041 47 4849 4F
3 1011 17 1819 1F
4 |s051 57 5859 5F
20% 2 10 1 0001 07 0809 OF 1011 13
2 4041 47 4849 4F 5051 53
1 0001 07 0809 OF 1011 13
20x 4 10 2 14041 47 4849 4F 5051 53
3 1415 1B 1CI1D 23 2425 27
4 5455 5B 5C5D 63 6465 67
0% 2 0 1 0001 07 0809 OF 1011 13 14 17 18 27
2 4041 47 4849 4F 5051 53 54 57 58 67
1 0001 07 0809 OF 1011 13 14 17 18 27
40% 4 10 g 4041 47 4849 4F 5051 53 54 57 58 67
4

0001 07 0809 OF 1011 13 14 17 18 27
4041 47 4849 4F 5051 53 54 57 58 67

13
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SUB1

N1
N2

RESET

AIMP

SET
CLR
MOV
MOV

Tron 0.1 10 ms
Torr 1.0 ms
VDD
4.5V
0.2v
e E—
0.1ms Tooy= 10ms o Topes Ims T,
RESET ,
VDD 4.5V >4.1mS
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0O 0 O O 1 1 * * oo
VDD 4.5V >100uS
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0O 0 0 O 1 1 * * ok
VDD 4.5V >40uS

0 0 0 O 1 1 *

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

* *

40pS

0O 0 0 o 1 1 N

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

* *

40uS

0 0 0 0 0O 0 1

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

0 O

40uS

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

0 0 0 O 0 0 O 0 1
40uS
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0O 0 0 O 0O 0 O D S
40uS
8031 LCD
INI
P3.7
P3.6
P7 #3FH
P1 A
14
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TI1

INI

NO

SETB P3.5
NOP

CLRP3.5

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

DINZ R7 TI1
RET

CLR P37

CLR P3.6
MOV RS #07H
MOV R7 #FFH
ACALL TI1
DIJNZ R6 NO
MOV R7 #FFH
MOV A #38H
ACALL N2
MOV R7 #6FH
MOV A #38H
ACALL N2
MOV A #38H
ACALL N1
MOV A #38H
ACALL N1
MOV A 08H
ACALL N1
MOV R7 #FFH
MOV A O1H
ACALL N2
MOV A 06H
ACALL N1
MOV A OE
ACALL N1
MOV R7 #FFH
MOV A #01H
ACALL N2
MOV R6 #21H

MOV R5 #50H

N1l MOV A R6

SETB P3.7
ACALL N1

INC RG6

DIJNZ R5 Ni1
END

15ms

4.1 ms

100 ps

2 5X7

80

15
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