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LCD

12

3-1
[ STN LCD
20(C)>=<4(L)
MPU 8
1/16 Duty
6
LED
KS0066
CGROM 208 5><7dots character fonts generator (CG) ROM
CGRAM 8 537dots character fonts generator(CG)RAM
3-2
988.0(W)><61.0(H)>14.5Max.(T) mm
5> 7dots —
78.0(W)>=25_0(H) mm
70.4(W)>=<20.8(H) mm
0.6(W)>=0.6 (H) mm
4.75(W)>=<2.95(H) mm
0.55(W)>0.55(H) mm
0.6(W)>=<0.6(H) mm
g




LCD

3-3
Vdd -0.3 7.0 vV
LCD Vdd — Vee -0.3 13.0 \Y/
Vi 0 Vdd \Y/
Top 0 50
Tstg -20 60
— — 90 %RH
3-4
3-4-1 (Vee=5v=45%,Ta=+25 )
Vdd 4.5 5.0 6.0
LCD Vdd-\Vee — 5.0 —
Vih 0.7Vvdd — vdd Y
Vil -0.3 — 0.55
\oh -loh=1mA 0.75Vdd — —
\ol lol=1mA — — 0.2Vvdd
Fflm Rf=91kQ+2% 190 270 350 KHz
ldd Vdd-Vee=5.0V — 028 | 06 | mA
Fflm=270KHz
LCD lee 10 50 120 uA
LCéD ) Vdd-\Vee — 5.0 — \Y
<1> =1/16 <2>
3-4-2. LED
\Y/ 5.0 —
cd/m?(nit) 185
mA 600
Hrs 100000
-25~75 —
-30~80 —
3-5




LCD

L(ED ) \Vop 25 @=0<,0=0° — 5.0 — VvV 125
r -20 — 1500 2000
25 — 150 200
=0<,0=0< S [135
Y A — | 3000 | 3500 | "
25 — 200 250
-35 — 35
FAN 25 deg. | 1,4,5
@ 30 | — | 30 |
K 25 @=0=,0=0=| 2.0 5.0 — — | 156
<1>¢p O <2> 2(k=2)
[Vertical]
6=0° 9=0°"
S
©=180° 8=-90° 7 >
\
\\
\\
0=270° 4 0=90°
\\
\\
< [Horizontal]
0=0°9=+90°
[Bottom ]
<3>
[ ] | ]
Non-select Select Non-select Non-select Select Non-select
I N
7 g5 8 Bl 3|8
) N o 5} —| > N
5 E # R E
3 E M #
& f b s f
—= Tr F — Td l«_Time —= Tr |=— —{ Td FTime
<4> <5>
(AD) AD=|D1-D2|
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LCD

Brightness(x)

contrast =
=~
Y
S

?1 2
Viewing angle

<6> (K)

B2 is curve of non-select dot’s brightness
B2
B
=g

Bl

BL is curve of select dot's brightness

Drive voltage

(K)=

light source

O

30°

Detector

Measuring equipment: DMS

Brightness(x)

(Made in AUTRONIC)

B2 is curve of non-select dot’s brightness
Bl
Bl
b=

B2

BL is curve of select dot's brightness

Drive voltage

(B2)
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LCD

8.0(PCB

7(KJ

0

- — [ e LY
* . 2.54x15=38. 1 16-? 1.0 il . 3 Ve
e ) | =
glded 2 5082
14 | DB7
I | —) 15 |BLA
o 16 | BLK
| — 1 %:’:j)sossm
| %szzzz%
l ° S 0
! B
5.1/0
5-1. 1/0
1 GND GND
2 VCC (+5V)
3 Vee | LCD ( )
MPU
RS=0 MPU
4 RS MPU
RS=1 MPU
MPU /
> RIW R/W=0 R/W=1
6 E MPU /
DBO~
7~14 DB7 / MPU
BLA,
15 16 BLK
+5V 2 13.5K




LCD

5-2
5-2-1
E teycE 1000 —
E PWEN 450 —
E / ter,tef | Vdd=5V=+5% — 25
RS R/WtoE tAs Vss=0V 60 — ns
tAH Ta=25 20 —
tosw 195 —
tH 10 —
TMHL M
S MU M
trs to
RW \| ML1 MLLY
PR lax
5] =
E T MHL MHL /
—7/ ML \Al_l\ ML
fosv tH
VHL . M
BE9EDEY MiLL \didcia \
%3
5-2-2
E teycE 1000 —
E PWEN 450 —
E / ter,tef | Vdd=5V=+5% — 25
RS R/WtoE tAs Vss=0V 60 — ns
tAH Ta=25 20 —
tDDR — 360
tDHR 5 —
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LCD

TVIHL VIHI
RS LVILL VILL
tas tAH
RIW JVIH1 VIH1
PWEN tAH
tEr ter ‘
E VIH1 VIHL /
/ VIL1 VIL1 \ VIL1
\ tDDR tDHR
VIH1 . VIHI
DB0~DB7 VIL1 Valid data VIL1
teycE
5-3.
+5V O—vdd
GND O———Vss
Minus power O—— Vee
supply(0~-5V)
trdd 0.1 10
ms
toFF 1 —
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LCD

5-4.
LCD vdd LCD Vee
COML4
DB7-DB0 <= LC] FDOMP004-03LCD PANEL
E CONTROLLER
R/V B
RS SEG40 SEGL60
V0 — | HD44780
VDD =1 | OR EQUIV | CONTROL SIGNALS 4
VSS — LCD SEGMENT DRIVERX?
- C MOS
5-5
° 4 8 MPU BF MPU
BF Vdd=+5V MPU
2MHz
° 5X8  5X10
° 80 80 20CXA4L
9,920 240 CGROM 208 5X8
32 5X10 CGRAM 64X8
8 5X8 4
° LCD
[ ]
O / /




LCD

® +4.5v
o CMOS
5-6
5-6-1
5-4 LCD LCD
PANEL HD44780 MSM5239
LCD 14 COMMON 200 SEGMENT
20(character)X4(line)  5X7
MSM5239 HD44780
14 COMMON 40
HD44780 MPU
CGROM CGRAM DDRAM MPU MSM5239
110
DB0~-DB7 E R/W RS MPU
DB MPU
CGROM DDRAM LCD
DDRAM MPU
IR DR BF AC
DDRAM CGROM CGRAM
[ IR DR
8 IR DR
RS R/W
RS | RIW
0 0 DB0~DB7
1 BF AC DB7 DB6~DBO0
0 DB0~DB7
1 DDRAM CGRAM
1 DB0~DB7
DDRAM CGRAM
IR DDRAM CGRAM
MPU
DR MPU DDRAM CGRAM
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LCD

DR DDRAM CGRAM
MPU DR DDRAM CGRAM
[ ) BF
BF=1
RS=0 R/W=1 E BF DB7
BF=0 MPU
° AC
AC DDRAM CGRAM IR
AC AC DDRAM
CGRAM
AC 1 1 DR DDRAM CGRAM
AC 1 1 RS=0 R/W=1 E AC
DB6~DB0
| High order bits | Low order bits |
| Ac6 | ACs | Aca | Acs | ac2 | Act | Aco |
° DDRAM
DDRAM 80X8 80 DDRAM LCD
O
1 2 T 78 79 80
DDRAM 00H | OIH | O3H | toveiiiiiiiiiieiee e e 4DH | 4EH | 4FH
DDRAM 8
1 2 3 4 5 6 7 8
DDRAM OOH | O1H | 0O2H | O3H | 04H | O5H | 0O6H | O7H
1 2 3 4 5 6 7 8
01H | 02H | O3H | 04H | 05H | 06H | O7H | O8H
1 2 3 4 5 6 7 8
4fH | OOH | O1H | O2H | O3H | 04H | 05H | 06H
O
1 2 T 38 39 40
DDRAM 00H | O1H | O3H | coiiii it 25H | 26H | 27H




LCD

DDRAM | | qoH | a1m [ aom | | 65H | 66H | 67H |

DDRAM 8

DDRAM 00H | 01H | 02H | O3H | 04H | O5H | O6H | O7H
DDRAM 40H | 41H | 42H | 43H | 44H | 45H | 46H | 47H

01H | 02H | O3H | 04H | O5H | O6H | O7H | 08H
41H | 42H | 43H | 44H | 45H | 46H | 47H | 48H

27H | O0OH | 01H | 02H | O3H | 04H | O5H | O6H
67H | 40H | 41H | 42H | 43H | 44H | 45H | 46H

o ROM

CGROM 8 5X8 5X10

5X8 208 5X10
32 5X8 5X10
CGROM
00H~FFH 00H~07H CGRAM

° RAM

CGRAM 5X8

8 5X10 4 CGROM  00H~07H
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LCD

CGROM
Higher 4 bits
Lo 2 0000(0010{0011 0100|0101 |0110 (0111 1010 [1011 {1100 (1101 [1110 |1111
G = -
xxxx0000 |RAM Ma F - F - &= FI
(D
xxxx0001 | (2 I 1 ﬂ E = = j:' :}.' Ly = iﬁ
|! Mo | '] | ] | o o TY ] --.
wxxx0010 | (3 sEEBREPEY g F? =
= ol -— '] -
ool o BIALDS S g T E LS e
oo o BE DT AL . TP i_-i .
e = 11 -— ' L b | - = ~
xxxx0101 |6 | g o d | ) [ =t | ® &S
SRS RE AN =21 B L AR IR N R N R F:I &
a x| = =
wxxx0111 | (8 F" E !_-_! J >+ 2 q I
RN = =11 -.--.-
woexx1000 O L T A ST M g J
[ ] L] [ -
cocaont o AT LT ¥
SSTIDEEEIE. AR A B e B A 13
b
1 E = F |1l. () . N L -
aoxxx 1011 [ = | w [ Lty A ML J1
IR IR A I - R R AR AN ol -
oo 1101 | (6D | ™= | I"'I ] ITi ] | .-E gt -_.= #- -
L . e | | ot |
woxxx1110 1< m | a1 T Fil=F' 3 I s 1
SR e e 1 AN AR AR TTR RS A R ' !!
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LCD

5X8

O oOoo0oooao

O

CGROM
CGROM Address Data

AlLAIOAS A8 A7 A6 AD A4 A3 A2 Al A0 O4 03 02 01 00
0 0 0 O0pl40 O 0 O
0O 0 0 1gl40 0O 0 O
0 0 1 oWklgqOopl1,0
o 0 1 1 1/424 0 0l
0 1 0 opl4y0 0 0pl
01 0 1ply0 0 0pl
o 1 1 opl1 1170 ..

011 o 0 0 1 0o 1 1 1|0 0000 __Cursor position
1 0 0 0|0 O O 0 O
1 0 0 1|0 O O 0 O
1 01 0|0 O O 0 O
1 01 10 O O 0 O
1 1 0 0|0 O O 0 O
1 1 0 1|0 O O 0 O
1 1 1 00 O O 0 O
1 1 1 10 O O 0 O

Character code

CGROM  All-A4
CGROM  A3~A0
04~00
05~07
1
5X8
5X8 CGRAM
0~2  CGRAM
CGRAM  0-2
0~4
3

3~5

14

Line position

CGROM

00H~07H 08H~0FH
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LCD

08H

00H
o CGRAM

1% %)
= = =) =
o =] o =]
= = = =
=3 8 = 8
mlu o H o
- -
°© S ° S
I 2 < 2
< nw < nw
= =
8] 8]
o Ol o © o o
%]
[ olulo of—o o o
L K~
b= qu] o o o o= o o
< NN NNR
Q. ™ oMo ofNo o o
5 N\
m S8 oo o o o
— IS JE G - ]
S * * | % *
[+
= Ns) * K| K —— P X | X *
O
™~ * * | ¥ * | XK *
% o O 1O OO O O OO O T e Y e -
S — OOt OO o HO O OO OO —_ O O =
=]
@ U O OO0 A — — 40000 4 — — —|O O =
m ™ o — —
[ad ~ o o —
w lip} o o \\ —
=3 o — —
| o o —
nm qu] o o —
o
— spl * * *
2
Q N o o o
S
< e o o o
=
(@) D o o o
™~ o o o

5-6-2

DR
MPU
RS RW E

IR

DR

IR

MPU

MPU

MPU

DB

11

RAM

RAM

RAM

RAM

MPU

BF

MPU

29

15




LCD

BF=0

® Clear display

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

Lo J ol oo o] ofofo]o]o:
20H DDRAM DDRAM
AC=0 1

® Return home

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

o J ol olofofofo]ol]a]-

AC=0 DDRAM

® Entry mode set

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

o | ol o/ o] o] o o | 1 ]wmw] s

I/D DDRAM DDRAM AC

/D=1 AC

1/D=0 AC
S

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

S=0

S=1 DDRAM CGRAM

® Display on/off control /

RS R/'W DB7 DB6 DB5 DB4 DBS3 DB2 DBl DBO

Lo J ol olofofof1]pbp]|c]|es
D / D=1 D=0
DDRAM
C c=1 C=0
5X8
5X10
B B=1

16 29




LCD
Fosc=250kHz 0.4ms

®  Cursor or display shift

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

o | o | o | o] o | 1 |sc|RrL]| x| x|
AC
sic RIL
0 0 AC
0 1 AC
1 0
1 1

® Function set

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

Lo J ol oo 1 oo N ] F |~ ]~ |

LCD MPU
4 8 LCD

DL DL=1 8 DB7~-DBO DL=0 4

DB7~DB4 DB3~DB0

N

F

N|F

00 1 5X8 1/8

01 1 5X10 111

1]+ 2 5X8 1/16 5X10

® Set CGRAM address CGRAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
‘ 0 ‘ 0 ‘ 0 ‘ 1 ‘ Acas ‘ Acc4 ‘ AcGs ‘ AcG2 ‘ Accl ‘ AcGo ‘
CGRAM CGRAM CGRAM
17 29




LCD
Aces~AcGo AC
CGRAM CGRAM
® Set DDRAM address DDRAM

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

‘ 0 ‘ 0 ‘ 1 ‘ ADD6 ‘ ApD5 ‘ ApD4 ‘ ApD3 ‘ ApD2 ‘ AppD1 ‘ AbDo ‘
DDRAM DDRAM DDRAM
ADpD6~ADDO AC DDRAM
DDRAM
LCD DDRAM 00H~4FH
DDRAM 00H~27H 40H~67H
® Read busy flag and address BF AC

RS R/'W DB7 DB6 DB5 DB4 DBS3 DB2 DB1 DBO

| o | 1 | BF | Ace | Aacs | aca | ac3 | ac2 | act | aco |
RS=0 R/W=1 E BF  AC6~ACO
DB7~DBO
BF BF=1
BF=0
AC6~ACO AC AC CGROM CGRAM
DDRAM AC
BF=0 DB7-~DBO AC6~ACO
®  Write data to CGRAM or DDRAM CGRAM  DDRAM

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

| 1 | o | b7 | o6 | ps | pa | p3 | b2 | b1 | Do |
CGRAM  DDRAM
CGRAM DDRAM
D7~D0 DR
CGRAM DDRAM

® Read data from CGRAM or DDRAM CGRAM DDRAM

RS R/'W DB7 DB6 DB5 DB4 DBS3 DB2 DB1 DBO

| 1 | 1 | o7 | o6 | ps | pa | p3 | b2 | b1 | Do |
CGRAM  DDRAM AC CGRAM
DDRAM D7~D0 D7~D0 DR
DB7~DBO

18 29




LCD

AC
5-6-3
+4.5v
BF=1 BF 0
10ms
O
O
DL=1 8
N=0
F=0 5X8
O /
D=0
C=0
B=0
O
IID=1 AC 1
S=0
5-7 MPU
4 8 MPU E
RS R/W
DB7~DB0 DB7~-DB0 MPU
E RS R/W
1 0 0 DB7~DB0 IR
1-0 1 BF AC DB7~DB0
1 1 0 DB7~DBO0 CGRAM DDRAM
1-0 1 CGRAM DDRAM DB7~DB0

19 29




LCD

RS

R 1602

DB6

DB5

DB4

DB3

DB2
DB1

DBO

O
RD
WR
P1.3
803157
P0.6
P0.5
P0.4
P0.3
P0.2
P0O.1
P0.0
O
BF
BF CLR A
CLR RS
SETB R/W
MOVX A @RO
JB ACC.7 BF
RET
IR
R1
Wl CLR R/W
CLR RS
MOV A R1
MOVX @RO A
RET
65ms
DELAY MOV R7 #OFFH
LOOPO MOV R6 #OFFH
DINZ R6 $
DINZ R7 LOOPO
RET

20

WD

29

R2

SETB RS

CLR  R/W
MOV A R2
MOVX @RO A
RET




LCD

WCG MOV

MoV
LCALL
LCALL
Mov

LOOP4 CLR

INI

MOVC
Mov
LCALL
LCALL
INC
DINZ
RET

MoV
MOV
LCALL
DJINZ
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
RET

ORG

CGRAM

DPTR  #0400H
R1 #40H
BF

wi

R4  #40H
A

A @A+DPTR
R2 A

BF

WD

DPTR

R4 LOOP4

R3 #03H

R1 #38H 8
Wi

R3 INI

R1 #01H

BF

wi

R1 #06H AC
BF

wi

R1 #0CH

BF

Wi

DB 1FH OOH O0OH OOH OOH OOH OOH OOH
DB OOH 1FH OOH OOH OOH OOH OOH OOH
DB OOH OOH 1FH OOH OOH OOH OOH OOH

21 29
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LCD

DB OOH OOH OOH 1FH OOH OOH OOH OOH

DB OOH OOH OOH OOH 1FH OOH OOH OOH

DB OOH OOH OOH OOH OOH 1FH OOH OOH

DB OOH OOH OOH OOH OOH O0OH 1FH OOH

DB OOH OOH OOH OOH OOH OOH OOH 1FH

o oo oo oo

o oo oo oo

o oo oo oo

oo o o o o o

olSlo o o o o o

oo o o o o o

oo o o o o o

No oo oo oo

No oo oo oo

o oo oo oo

o oo oo oo

[ e Y Y Y i e N

[ e Y Y Y R g N

oo oo oo ol

oo oo oo ol

oo oo o oo

o oo oo olNo

o oo oo olo

—o o o o olo o

oo oo oo o

oo oo oo o

o oo ollo oo

04H

DDRAM

DPTR  #0300H

R5 #11H
R1 #80H

MOV
MOV
LOOP2 MOV

WDD

16

LCALL BF

LCALL Wi
Mov

LOOP1 CLR

16

R3  #10H

A

MOVC A @A+DPTR

R2

Mov
LCALL BF

LCALL WD

DINZ R4 LOOP1

MOV

R1 #0COOH

LCALL BF

LCALL wl

LOOP3 CLR

A

MOVC A @A+DPTR

R2

Mov
LCALL BF

29
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LCD

LCALL WD
DINZ R4 LOOP3
RET

ORG 0300H
DB OOH O1H O02H 03H 04H O05H O6H
DB O6H O5H 04H 03H 02H O01H OOH

START:RS EQU P1.3
R/W EQU P1.4
ORG 0000H
LCALL INI
LCALL WCG
LCALL WDD
LCALL DELAY
LCALL DELAY
LIMP START

07H
57H

l‘ .

Ha4e
%%&E :SA7 ¥ ; 1/16DUTY ; 5XTF45
MAFARE ACHZINL
yiR T

)

CG

B ARS8 A\ CGRAME0OH-#3FHEA 7T

v

B Bt Edk4t :R5=#28H

23
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LCD

i

» ¥ EDDRAMM

i

B BB \DDRAEEOOR-227H

'
% EDDRAMMEAE

e S RO 6T

6-1.
6-1-1

6-1-2

LCD

: 203

65+20% RH

20W
30cm

24 29




LCD

XY o 30° 30 5c¢m

6-2.
AQL
MIL-STD-105D |
Q/ED-01-98(11)
MIL-STD-105D |
Q/ED-01-98(11)
6-3.
6-3-1
6-3-2
6-4.
1) ) (2
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LCD

(©) (4)
Pd(mm)
d=0.3 (note)
2) 0.3<d=0.45 3
0.45<P=0.6 1
0.3<Pp 0
(Note) 4
(mm) (mm)
L=10 W=0.03
5.0=L=10| 0.03<W=0.04 3
3) 5.0=L=10| 0.04<W=0.05 2
1.0=L=10| 0.05<W=0.06 2
1.0=L=10| 0.06<W=0.08 1
L=10[ 0.08<W 2)
20mm
4)
2 2 2
Note: 1) 3
2)
Pd(mm)
bd=0.7 (note)
5) 0.7<d=1.0 3
1.0<db=1.5 1
1.5<dP 0
Note: 1)
2) 30mm
Pd(mm)
d=04 (note)
6) 0.4<d=0.65 2
0.65<dP=1.2 1
1.2<h 0
7 ““2) |/ 3)
26 29




LCD

8) LCD
9
10)
11
12)
1)
13) )
(3) HSC TCP
14) (1) LSl IC 50%
(2) LSI, IC 50%
(1) 0.45<d, N=1
(2) 0.3<d=0.45, N=1
15) d: (unit: mm)
(3)0.5<L, N=1
L: (unit: mm)
(1) PCB
16) PCB @)
Q) PCB PCB
17) PCB
)
18)
1)
19) 2 1 3
7
7-1.
50,000 (25 )
7-2.
1) 60 96hrs
2) -20 96hrs +10%
3) 40 , 90%RH, 96hrs
4) 70 96hrs
5) -30 96hrs
25 530 -25 70 +20%
6) 5(min) 30(min) 5(min)
30(min)
5 cycle, 55~60%RH
7) 10~55~10hz
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LCD

amplitude: 1.5mm
2hrs for each direction

8-1.

8-2.

8-4.

8-5.

8-6.

LCD
LCD
LCD [
)
LCD
LCD C-MOS LSlI ,
Vdd Vss
- LCD
- LCD
LCD
LCD
) LCD

28 29
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LCD

8-7.

LCD

29

29




