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1.
2.
12
3.
3-1
[ STN LCD
128(w)><64(h)
MPU 8
1/64 Duty
6
LED
RAM 65><132 hits
KS0713 TCP
3-2
110.0(W)><70.0(H) >=<13.5 Max.(T) mm
128(W) >=<64(H) Dots —
70.5(W)><38.5(H) mm
66.52(W)><33.24(H) mm
0.52(W)><0.52(H) mm
0.48(W)><0.48(H) mm
Approx. 120 g
3-3
Vdd 0 5.5 \%
LCD — — — \%
Vi 0 Vdd \%
Top -25 70
Tstg -35 80
— — 90 %RH
3-4
3-4-1.
Vdd 2.4 3.3 5.5
LCD V0 — 9.3 —
Vih 0.8Vvdd — Vdd
Vil 0 — (0.2vdd
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Fflm Vdd=3.3V — 75 — Hz
Idd Vdd=3.3V 0.18 0.3 1.0
mA
LCD — — —
Ta=-20
@=0<,0=0°
LCD Ta= 25
VO — 9.3 — vV
( ) ®=0<,6=0°
Ta=60 . . o
@=0<,6=0<
Note:  <I1> =1/64 <2>
3-4-2.LED
Vv — 4.2 — _
cd/m?(nit)| 45 55 —  |DC4.2Vrms, Dark room
mA — 60 — DC4.2Vrms, Dark room
Hrs 10000 Note <1>
— Yellow Green DC4.2 VVrms, 400Hz, Dark room
-25~70 —
-35~80 —
Note<1>: Half value of initial brightness at 20  60%RH
3-5
-10 — 9.5 —
LCD
CE ) \Vop 25 P=0<,0=0°| — 9.3 — VvV 125
50 — 9.0 —
T -10 — 1500 2000
25 o Aol — 150 200
T ®=07.030"——3000 [ 3500 | ™ |13
25 — 200 250
-35 — 35
FAN 2 .| 1,4
@ | 2 30 — 30 | 469 | 145
K 25 P=0<,0=0=| 20 5.0 — — [ 15,6
<1>¢ O <2> 2(k=2)
[Vertical]
©=0° ¢=0°
:E »2
©6=180° 8=-90° 7 >
\
\\
\\
6=270° £ ©=90°
\\
\\
S [Horizontal]
6=0°9¢=+90°
[Bottom ]
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<3>
B ] - ] ] -
Non-select Select Non-select Non-select Select Non-select
=0T\t ) /
i ‘ f 1 i ‘ %‘
»TrF —o| Td =—Time »TrF =l Td FTime
<4> <5>
(ADP) ADP=|DP1-D2|
K light source
- )
g K>2 30°
= Detector
)
)
o1 o2
Vi ] . Measuring equipment: DMS
tewing angle (Made in AUTRONIC)
<6> (K)

Bl

Bl is curve of select dot’s brightness
Drive voltage

% | B2 is curve of non-select dot’s brightness | B2 is curve of non-select dot’s brightness
7 B2 n| Bl

z B2 z BI

= k=81 < KBz

2 = B2

9 5

as an)

Bl is curve of select dot’s brightness
Drive voltage

_ (B2)
(K)= B1)

_ (B1)
(k)= (B2)
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3
z

SYM.

110.0(PCB)
100.0

A0

NC

87.0(KJ)

705(V.A)—— = +—13.5 MAX ICS

5 66.52(.A) ——— 12.5—=— NC

4

2
2.5

P2.54X9=22.86 8.4

20-21.0 VDD

+bo0000000de VSS

DBO

OON OO W N -

DB1

10, DB2

11 DBS3

| 13| DB5

+— - 128X64DOTS - 14| DB

60.0

70.0(PCB)
50.0(KJ)

15| DB7

16| RST

<—33.24‘1(I.A.)—>
T
\
|

17| /RD

I~ 38.5(V.A)

18| NC

19| LED+

Wﬁi,,iil‘ eee@eeeeeeggiiii,,if@
\ |
[ [
[ [
| |
1 1
[
[
[
[
[

A 20| LED-

0.52

0.52
0.48

LCD

52
33
28

128X64 DOTS %
e .

2%
22
33
&
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5. 1/0
5-1. 1/0
e A0 AO0=““H*> DO D7
A0=““L*” DO D7
e /RD ““L”~ MPU /RD
e /WR ““L”” MPU /WR
e RST
e /CS
e GND
e VDD
e DO D7
e LED+,LED-:
5-2
A0 H L
tAS tAH
/CS ﬂ
tPW(R),tPW(W) ﬂtCY
RD,WR ’
htps——# tDH
DBO-DB? "
(READ)
PtAccj —=| toD "*
DBO-DB7 \
(WRITE)
AC
Item MIN TYP MAX UNIT
TAS 13 - - ns
TAH 17 - - ns
TCY 400 - - ns
TPW(W) 55 - - ns
TPW(R) 125 - - ns
TDS 35 - - ns
TDH 13 - - ns
TACC - - 125 ns
TOD 10 - 90 ns
RES k RW 7
Item MIN TYP MAX UNIT
TRW 900 - - ns
DC VSS=0V,vDD=2.4-5.5V
ITEM SYM | MIN TYP | MAX UNIT
Input Voltage High VIH 0.8vDD - VDD \Y
Input Voltage Low VIL VSS - 0.2vDD |V
Output Voltage High | VOH | 0.8VDD - VDD \Y/
Output Voltage Low | VOL | VSS - 0.2vDD |V
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5-3.
LCD MODULE
3.3V O—vVdd
GND O—— Vss
5-4,
SRR LY
<HHHHHH>
\ IC(KS0713) \
LCD PANEL
Block diagram
C MOS
5-5
LCD
LCD 1 9 “<LCDBIASSET”
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 0 1 ) 0 1 0
1
D0=0 1/7 DO=1 1/9
ADC
ADC <1’  DDRAM
COM

““COMMON OUTPUT MODE SELECT”~
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

1 1 0 0 0 * * *
1

D3=s‘1’1 ’ D3=“O,’

X
X
X=0 1 2 3 45 6 7
““PAGE ADDRESS SET””
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©
N
N

5 Y
ADC=1 1 128 Y
04H 83H
““COLUMN ADDRESS SET*”
6 LCD
LCD
® POWER CONTROL VC=1 VR=1 VF
® REGULATOR RESISTOR SELECT R2 R1 RO ““1 1 07
® SET REFERENCE VOLTAGE MODE
® SET REFERENCE VOLTAGE REGISTER ““30H>” LCD 10V
00H~3FH LCD
* VO V0= (1+Rb/Ra)><VEV [V]
VEV= (1-(63-x)/300)>=<2.0 [V]
o ““Set Reference Voltage Register” SV5-SV0 0-63 (1+Rb/Ra)  ““Regulator
Resistor Select” R2-R0O
R2,R1,R0 000 001 010 011 100 101 110 111
1+(Rb/Ra) |[1.90 |219 |255 |3.02 |361 |435 |529 |6.48
VO R2,R1,R0
14.0 T T T T T T
LD
2.0
100 ,1,00
(1,0,
3.0
(1,0,0
6.0 0,1,
ok
4.0 00,0
2.0
0.0
SV5~SVO0
Instruction A | Rw | D7 | D6 | D5 | D4 | D3| D2 ]| D1 DO Function
Read Display Data 1 1 Read data Read data from DDRAM
Write Display Data 1 0 Write data Write data from DDRAM
0 1 B |A]|O|R 0|l0(|0]O
U |D |N|E
S |C |O |S .
Read Status v F E Read the internal status
F T
B
0 0 110|120 ]1]1 1 |D Turn ON/OFF LCD panel
Display ON/OFF o] When DON=0,display is OFF
N When DON=1,display is ON
0 0 0|1 (|S |S|S|S |S |S
Initial Display line T |T |T |T|T|T Specify DDRAM line for COM1
5 |4 |3 |2 1 |0
Set Reference 0 0 1 0 0 0 0 0 0 1 Set reference voltage mode
\oltage Mode 9
Set Reference 0 0 XX 1S |S S N N
. V|V |V |V |V |V Set reference voltage register
\oltage Register 5 |4 |3 |2 1 1o
Set Page Address 0 0 110 1] 1 |P3|P2|P1]|PO Set page address
Set Column Address | 0 0 0|0 |0 1Y |Y |Y |Y
MSB 7 16 |5 |a Set column address MSB
Set Column Address | 0 0 0 0 0 O|Y |Y |Y |Y
LSB 3 2 1 0 Set column address LSB
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0 0 110 1]10]0]0]0]A Select SEG output direction
ADC Select D [When ADC=0 normal (SEG1-SEG132
C |When ADC=1 reverse (SEG132-SEG1
Reverse Displa 0 0 110 1]10]0 1 1 |R Select normal/reverse display
ON/OFFp Y E When REV=0 normal
\ When REV=1 reverse
. . 0 0 1110 1]10]0 1 | 0 | E |[Select normal display/entire display on
Engrﬁ”%'églay 0o When EON=0,normal display
N When EON=1 entire display ON
0 0 11011 |)0|0|0]|1|B
LCD Bias Select ,IA Select LCD bias
S
Set Modify-read 0 0 1 1 1]0]J]0]JO0O]O0O0]O Set modify-read mode
Reset Modify-read 0 0 111 1]1]0]1 1 110 Release modify-read mode
Reset 0 0 1 /1 )]1]0]0]J]0O0]1]0O Initialize internal functions
0 0 1 1 10| 0]S X | X | X Select Com output direction
SHL Select H When SHL=0 normal (COM1-COM64
L When SHL=1 reverse (COM64-COM1)
Power Control 0 0 0|0 Lyo ! \é ¥ l\:/ Control power circuit operation
Regulator Resistor 0 0 o|jo0|1]0]|]0|R|R|R Select resistance ratio of the
Select 2 1 10 regulator resistor
Set Static Indicator 0 0 1 0 1 0 1 1 0 S Set static indicator mode
Mode M
Set Static Indicator X | X | X | X | X]| X]S1]|Ss0 . .
. Set static register
Register
) ) ) ) ) ) ) ) ) ) Compound instruction of display
Power Save OFF and entire display ON
Test Instruction 0 0 11111 [X]|X]|X[X Don’t use this instrution
® Read Display Data
Column address Page address RAM 8
® \Write Display Data
8 Column address Page address RAM
® Read Status
BUSY
BUSY
0 1
RAM 0 1
ADC
ON/OFF 0 1
RESETB 1
® Display ON/OFF
DON=1
DON=0
® Initial Display Line
RAM ST5-STO 0~63
[
““Set Reference \oltage Select mode”,

Reference \oltage register”

10

SV5-S5V0

24

““Set
0~63
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®  Set Page Address
RAM RAM P3-PO 0~8

® Set Column Address

RAM RAM
MSB LSB Y7-YO 0~131
® ADC Select
RAM 0 1

® Reverse Display
REV=1, LCD RAM RAM 1 0

® Entire Display ON/OFF
EON=1, LCD RAM Reverse Display

® LCD Bias Select
LCD BIAS=0 1/7 BIAS=1 1/9

® Set Modify-read

® Reset Modify-read
Set Modify-read

® Reset
RAM
® SHL Select
COM SHL=0 COM1-COM64 SHL=1 COM®64-COM1
® Power Control
LCD
VC /
VR /
VF /
® Regulator Resistor Select
R2-R0O 0~7
®  Set Static Indicator state
, ““Set Static Indicator Mode”” ““Set Static Indicator Register””

- Set Static Indicator Mode
SM=0, OFF
SM=1 ON

- Set Static Indicator Register

Sl SO

0 0 OFF
0 1 ON 1

1 0 ON 0.5

1 1 ON

11 24
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IC

““Entire Display ON”~

| Static Indicator ON

| Static Indicator OFF |

)

Power Save(

[Display OFF]
[Entire Display ON]

ON

OFF

LCD

VSS

10uA

COM/SEG

IC

)

Power Save(

[Entire Display OFF]

[Display ON]

OFF

OFF

LCD

VSS
2UA

COM/SEG

IC

)

Power Save(

= [Entire Display OFF]

[Static Indicator ON]

[Display ON]

DDRAM

%)
[ g
-
-

OOOOOOOOOOOOOOOO

o o BT

Address
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X | 8| &|8|&O|F|E|D|7C|B|7A|[79]|78| — | 0| ADC=0

L) —
S S
o <
T T
—_ (=) S =) (5)
=) o o o o
=9 — o — o
= g2 ~ o S ~ o S
< = = N =) S N =)
= S = o g = a4 o
s Zs i et 537 m e
g Iy = s Bo = 5 Zo
o = = 2 =
35> «n 2 o> Q2 2 D>
5 93 e 2 L2 ug TH =2
SRS L Ll = WMW_ FFS\ = m_.O_.MW_.
Ly EOS L o= g " Eh wox = S ED
LS55 8 O szL T Booa OLy L s B oo
o0l eZ2w . B 25 8 8o 32 T B o 0
>~ g > © >
_HNW_-\OW S = mweo = v O mmm .. © = O ©
—_ = A o oD - - [ o DO D T~
LO% 3= S s5£80o% SS¢ S5 £§0ZSE8Q
=3 L2 13 = o .. = = = =0 .. ===
T ) O = = = o 9N O O7A <L 2820 . < n v O o
DDDDDDDDDDD w ZaB82E m.,w,tmmwM%m 552 288,55 ge552
o230 36 T O= =+ 8 & o o oI S==0+2 3 P N
= @ 3 o & T T » S o =) > 58T @ T O © >
w2887 SEZESZETE n EEEGZETESSO
(5] —_ (2] — - wn — -
1) ws=s s o2 o LLe =50 S o L .Q S S o oo oP
8] =2En52 SOSZEELZ22D SE€LEEEZ2Z5peL>
g QO<Es JEBHP004E TrPPREPPHO0TEETE
2 R

24
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User system setup by external pins

v

[ Start of initialization

v

—

v

Waiting for stabilizing the power

v

User system setup by external pins

v

/RES pin=<<H>~

v

User application setup by internal instructions
[ADC Select]
[SHL Select]
[LCD Bias Select]

v

User LCD Power setup by internal instructions
[Power Control]
[Regulator resistor select]
[Reference Voltgge register set]

v

Waiting for stabilizing the LCD power levels

v

[ End of initialization ]

End of initialization ]

v

Display Data RAM addressing by instruction

[Initial Display Line]
[Set Page Address]
[Set Column Address]

v

Write Display On/Off by instruction

[Display On/Off]

v

Turn Display On/Off by instruction
[Display On/Off]

¢ 14 24




EDM12864DTSL-GR

[ Optional Status

v

Set Power Save by instruction

v

Power Off

[ Power Save Status

v

Power Save Release

v

Display On

v

(/RES=<<L~>10mS)

v

10mS

v

[ OFF]
[ADC ]
[SHL ]

[LCD Bias ]

v

LCD
[Power Control]
[Regulator resistor select]
[Reference Voltage register set]

v

*
v
v

15

24
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<« [ | | |

8031
12MHz
/CS  GND

/RES
A0 P1

D 1

P1.5

.3

/RD /WR
RRST

8031/RD /WR
BIT P1.5 /RES

BIT P1.3 A0

ORG 0OOOQH
START:-NOP
CLR RRST

LCALL DELAY1
NOP

SETB RRST
LCALL DELAY1

LCALL BF
CLR D_I

MOV A,#OACH
MOVX @RO,A
MOV A, #000H
MOVX @RO,A

LCALL BF
CLR D_I

MOV A,#O0A1H
MOVX @RO,A
LCALL BF
CLR D_I

MOV A, #0COH
MOVX @RO,A
LCALL BF
CLR D_I

MOV A,#0A3H
MOVX @RO,A
LCALL BF
CLR D_I

MOV A,#02FH
MOVX @RO,A

;STATIC INDICATOR OFF

;OFF

;ADC

;SHL

;BIAS 1/9

; POWER

16

LCALL BF
CLR D_I

MOV A,#026H
MOVX @RO,A
LCALL BF
CLR D_I

MOV A,#081H
MOVX @RO,A
LCALL BF
CLR D_I

MOV A,#030H
MOVX @RO,A
LCALL DELAY1

LCALL BF
CLR D_I

MOV A,#OAFH
MOVX @RO,A

MOV R7,#80H
MOV R1,#55H
LCALL BF
CLR D_I

MOV A,#OBOH
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF
CLR D_I

MOV A,#OB1H
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF
CLR D_I

;POWER-RRS

;POWER

; POWER-SRVR

;DISP ON

;X=0

X=1
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MOV A,#OB2H  ;X=2
MOVX @RO,A

LCALL YO

LCALL WRO

LCALL BF

CLR D_I

MOV A,#OB3H  ;X=3
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF
CLR D_I

MOV A,#OB4H
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF
CLR D_I

MOV A,#OB5H
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF
CLR D_I

MOV A, #OB6H
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF
CLR D_I

MOV A,#OB7H
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL DELAY3

;X=4

;X=5

;X=6

X=7

MOV R7,#80H
MOV R1,#OFFH
LCALL BF

CLR D_I

MOV A, #OBOH
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

;X=0

CLR D_I
MOV A,#OB1H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF
CLR D_I

MOV A,#OB2H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

;X=1

;X=2

17

24

CLR D_I
MOV A,#OB3H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF
CLR D_I

MOV A,#OB4H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF
CLR D_I

MOV A,#OB5H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF
CLR D_I

MOV A,#OBGH  ;X=6
MOVX @RO,A

LCALL YO

LCALL WR1

LCALL BF

CLR D_I

MOV A,#OB7H  ;X=7
MOVX @RO,A

LCALL YO

LCALL WR1

LCALL DELAY3

;X=3

;X=4

;X=5

MOV DPTR,#0900H
MOV R3,#0BOH
MOV R4,#010H
LCALL ZK

MOV R3,#0BOH
MOV R4,#11H
LCALL ZK

MOV R3,#0BOH
MOV R4,#12H
LCALL ZK

MOV R3,#0BOH
MOV R4,#13H
LCALL ZK

MOV R3,#0BOH
MOV R4,#014H
LCALL ZK

MOV R3,#0BOH
MOV R4,#15H
LCALL ZK

MOV R3,#0BOH
MOV R4,#16H
LCALL ZK

MOV R3,#0BOH
MOV R4,#17H
LCALL ZK

MOV R3,#0B2H
MOV R4,#010H
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LCALL ZK

MOV R3,#0B2H
MOV R4,#11H

LCALL ZK

MOV R3,#0B2H
MOV R4,#12H

LCALL ZK

MOV R3,#0B2H
MOV R4,#13H

LCALL ZK

MOV R3,#0B2H
MOV R4,#014H
LCALL ZK

MOV R3,#0B2H
MOV R4,#15H

LCALL ZK

MOV R3,#0B2H
MOV R4,#16H

LCALL ZK

MOV R3,#0B2H
MOV R4,#17H

LCALL ZK

MOV R3,#0B4H
MOV R4,#010H
LCALL ZK

MOV R3,#0B4H
MOV R4,#11H

LCALL ZK

MOV R3,#0B4H
MOV R4,#12H

LCALL ZK

MOV R3,#0B4H
MOV R4,#13H

LCALL ZK

MOV R3,#0B4H
MOV R4,#014H
LCALL ZK

MOV R3,#0B4H
MOV R4,#15H

LCALL ZK

MOV R3,#0B4H
MOV R4,#16H

LCALL ZK

MOV R3,#0B4H
MOV R4,#17H

LCALL ZK

MOV R3,#0B6H

MOV R4,#010H
LCALL ZK

MOV R3,#0B6H
MOV R4,#11H
LCALL ZK

MOV R3,#0B6H
MOV R4,#12H
LCALL ZK

MOV R3,#0B6H
MOV R4,#13H

18

WRO:

24

LCALL ZK

MOV R3,#0B6H
MOV R4,#014H
LCALL ZK

MOV R3,#0B6H
MOV R4,#15H
LCALL ZK

MOV R3,#0B6H
MOV R4,#16H
LCALL ZK

MOV R3,#0B6H
MOV R4,#17H
LCALL ZK
LCALL DELAY3

:POWER SAVE
LCALL BF
CLR D_I

MOV A,#OAEH
MOVX @RO,A
LCALL BF
CLR D_I

MOV A, #OASH
MOVX @RO,A

LCALL DELAY3

;DISPLAY OFF

;ENTIRE DISPLAY ON

;POWER SAVE RELEASE

LCALL BF
CLR D_I

MOV A, #OA4H
MOVX @RO,A
LCALL BF
CLR D_I

MOV A, #OADH
MOVX @RO,A
LCALL BF
CLR D_I

MOV A, #OAFH
MOVX @RO,A

LCALL BF
CLR D_I

MOV A,#OAFH
MOVX @RO,A

LCALL BF

CLR D_I

MOV A,#OATH
MOVX @RO,A
LCALL DELAY3
LCALL DELAY3

LIMP START
LCALL BF

SETB D_I
MOV A,R1

;ENTIRE DISPLAY OFF

;STATIC INDICATOR ON

;DISP ON

;DISP ON

;REVERSE DISPLAY ON




MOVX @RO,A BF: NOP
MOV R1,A CLR D_I
DINZ R7,WRO MOVX A,@RO
MOV R7,#80H JB ACC.7,BF
RET JB ACC.4,BF
WR1:LCALL BF RET
SETB D_I DELAY1: NOP
MOV A,R1 MOV R4,#00AH
MOVX @RO,A MOV R3,#0FFH
CPL A LOOP2: DJINZ R3,LO0P2
MOV R1,A DINZ R4,L00P2
DINZ R7,WR1 RET
MOV R7,#80H DELAY3: MOV R5,#08H
RET MOV R4 ,#OFFH
Y0: LCALL BF MOV R3,#0FFH
CLR D_I LOOP1:DJINZ R3,LOOP1
MOV A,#10H DINZ R4,L00P1
MOVX @RO,A ;Y=0 DINZ R5,L00P1
LCALL BF RET
CLR D_I ZK: LCALL BF
MOV A,#04H CLR D_I
MOVX @RO,A ;Y=0 MOV A,R3 ;X=R3
RET MOVX @RO,A
LCALL BF MOV A,R3 ;X=1
CLR D_I MOVX @RO,A
MOV A,R4 LCALL BF
MOVX @RO,A ;Y=R4 CLR D_I
LCALL BF MOV A,R4
CLR D_I MOVX @RO,A
MOV A,#04 LCALL BF
MOVX @RO,A CLR D_I
MOV R2,#10H MOV A,#04H
TT: LCALL BF MOVX @RO,A
MOV A,#O0H MOV R2,#010H
MOVC A,@A+DPTR TT1:LCALL BF
SETB D_I MOV A,#00H
MOVX @RO,A MOVC A,@A+DPTR
INC DPTR SETB D_I
DINZ R2,TT MOVX @RO,A
LCALL BF INC DPTR
CLR D_I DINZ R2,TT1
INC R3 RET
ORG 0900H DB 010H,010H,010H,010H,010H,
DB 00O0H,040H,060H,0F0H, 0FOH, 000H, 000H, 000H ;1 DB 090H,090H,090H,0DOH,090H,
DB 00O0H,040H,060H,0F0H, 0FOH, 000H, 000H, 000H ;1 DB 000H,080H,040H,020H,018H,
DB 000H,010H,010H,01FH,01FH,010H,010H, 000H DB 040H,080H,040H,03FH,000H,
DB 000H,010H,010H,01FH,01FH,010H,010H, 000H
DB 000H,000H,000H,Q0FEH,092H,
DB 040H,042H,0CCH,000H,004H,044H,064H,05CH DB 092H,092H,092H,0FFH,002H,
DB 047H,0F4H,044H,044H,046H,004H,000H, 000H DB 040H,042H,044H,04DH,040H,
DB 040H,020H,01FH,020H,044H,044H,044H,044H DB 040H,07FH,040H,049H,044H,
DB 044H,07FH,044H,044H,046H,044H,040H, 000H
DB 040H,040H,042H,042H,042H,
DB 008H,008H,008H,088H,068H,018H,00FH, OESH DB 042H,042H,042H,043H,042H,
DB 008H,008H,008H,088H,008H,00CH,008H, 000H DB 010H,008H,004H,006H,000H,
DB 000H,040H,021H,011H,00DH,041H,081H,07FH DB 000H,000H,002H,004H,008H,
DB 001H,005H,009H,031H,061H,000H,000H, 000H
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19 24

OF1H,
018H,
007H,
000H,

092H,
000H,
O7FH,
066H,

042H,
060H,
040H,
018H,

092H,
010H,
000H,
000H,

092H,
000H,
040H,
040H,

042H,
040H,
080H,
000H,

096H
000H
000H
000H

092H
000H
040H
000H

0C2H
000H
07FH
000H
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DB
DB
DB
DB

DB

DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

080H,080H,09FH,091H,091H,091H, 09FH, OEOH
09FH,091H,0B1H,0D1H,09FH,080H,080H, 000H
008H,008H,0FCH,08CH, 08AH, 08AH, OF9H, 000H
OF9H, 08AH,08AH, 08CH, OFCH,008H,008H, 000H

010H,010H,010H,0DOH, OFFH,090H,010H, 000H

010H,090H,010H,0FFH,010H,010H,010H, 000H
008H,004H,003H,000H, OFFH,000H,011H, 008H
006H,041H,080H,07FH,000H,000H, 000H, 000H

020H,030H,010H,010H,090H, OFOH, 060H, 000H
020H,030H,010H,010H,090H, OFOH, 060H, 000H
018H,01CH,016H,013H,011H,018H,018H, 000H
018H,01CH,016H,013H,011H,018H,018H,000H

000H,OFEH, 002H,022H, 0DAH, 006H,, 000H, OFEH
092H,092H,092H,092H, 0OFFH,002H, 000H, 000H
000H,OFFH,008H,010H,008H,007H, 000H, OFFH
042H,024H,008H,014H,022H,061H,020H, 000H

000H, 000H, 080H, 040H, 030H, 00CH, 000H, 0COH
080H,082H,082H,0FEH, 082H,082H,082H, OFEH
082H,0A2H,010H,008H,086H,060H, 000H, 000H
000H, 040H, 030H, 00FH, 000H, 000H, 000H, OFFH
000H, 084H,042H,021H,010H,008H,006H, 000H

020H,030H,010H,010H,010H, OFOH, OEQH, 000H
020H,030H,010H,010H,010H, OFOH, OEQH, 000H
008H,018H,011H,011H,011H,01FH, 00EH, 000H
008H,018H,011H,011H,011H,01FH, 00EH, 000H

004H,004H,004H,0F4H,094H,094H,095H, 096H
094H,094H,094H,0F4H,004H,006H,004H, 000H
000H,OFEH,002H,002H,07AH, 04AH, 04AH, 04AH
04AH,04AH,07AH,002H,082H,OFEH, 000H, 000H

024H,024H,024H,0A4H,0FEH, 0A3H, 022H, 000H
024H,048H,000H, OFFH, 000H, 000H, 000H, 000H
010H,008H,006H,001H,0FFH, 000H, 001H, 002H
002H,002H,002H,0FFH,001H,001H,001H, 000H

010H,010H,010H,0FFH,010H,010H,088H,088H
088H,0FFH,088H,088H,08CH, 008H, 000H, 000H
004H,044H,082H,07FH,001H,080H,081H, 046H
028H,010H,028H,026H,041H,0COH, 040H, 000H

000H, OF8H,00CH, 00BH, 008H,008H, 0F8H, 040H
030H,08FH,008H,008H,008H,0FCH, 008H, 000H
000H,07FH,021H,021H,021H,021H,07FH, 000H
000H, 000H, 043H,080H,040H, 03FH, 000H, 000H

000H, 030H,028H,0A4H,063H,010H,008H, 048H
048H,048H,07FH,048H,048H,04CH, 008H, 000H
000H,022H,063H,022H,012H,012H, 000H, OFEH
042H,042H,042H,042H,042H,0FEH, 000H, 000H

18

DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

007H,01AH,020H,040H,080H,080H, 080H, 000H
001H,001H,020H,070H,028H,024H,023H,020H
020H,028H,030H,060H,000H,001H,000H, 000H

010H,010H,092H,092H,092H,092H,092H, 092H
0D2H,09AH,012H,002H, 0FFH, 002H, 000H,, 000H
000H,000H,03FH,010H,010H,010H,010H,010H
03FH,000H,040H,080H,07FH,000H,000H, 000H

010H,022H,064H,00CH,080H,004H,074H,084H
004H,004H,004H,0C4H,03EH, 004H,000H, 000H
000H,008H,0F8H,006H,081H,040H,020H,011H
00AH,004H,00BH,010H,060H,0COH, 040H, 000H

000H,010H,00CH,024H,024H,024H,025H, 026H
0A4H,074H,024H,004H,014H,00CH, 000H, 000H
002H,002H,002H,002H,002H,042H,082H,07FH
002H,002H,002H,002H,002H,003H, 002H, 000H

000H,OFEH,002H,022H,012H, 01EH, OAAH, 04AH
OAAH,01AH, 00AH,002H,002H, OFFH,002H, 000H
000H,0FFH,042H,042H,041H,049H,048H,052H
054H,041H,041H,042H,042H, 0FFH, 000H, 000H
000H,000H,000H,000H,07FH,049H,049H, 049H
049H,049H,07FH,000H,000H, 080H,000H, 000H
000H,OFFH,049H,049H,049H,049H, OFFH, 000H
OFFH,049H,049H,049H,049H, 0FFH,001H, 000H

000H,040H,0C0H,080H,080H, 0COH, 040H, 000H
000H,000H,000H,000H,000H, 000H, 000H, 000H
001H,005H,007H,003H,003H,007H,005H,001H
000H,000H,000H,000H,000H, 000H, 000H, 000H

000H,080H,0C0OH,060H, 0FOH, OFOH,, 000H ,, 000H
000H,080H,0C0OH,060H, 0FOH, OFOH,, 000H ,, 000H
003H,003H,002H,012H,01FH,01FH,012H,000H
003H,003H,002H,012H,01FH,01FH,012H,000H

040H,044H,054H,065H,0C6H,064H,054H,044H
000H,0FCH,044H,044H,0C2H,042H,040H,000H
020H,011H,049H,081H,07FH,001H,005H, 049H
030H,00FH, 000H,000H, OFFH, 000H, 000H,, 000H

000H,0FCH,084H,084H,084H,0FEH,014H,010H
090H,010H,010H,010H,0FFH,010H,010H, 000H
000H,03FH,010H,010H,010H, 03FH, 000H, 000H
000H,023H,040H,080H,07FH,000H,000H, 000H

080H,040H,020H,0F8H,047H,040H,040H,040H
07FH,0A0H,022H,02CH,020H,030H,020H, 000H
000H,000H,000H, OFFH, 000H, 000H, 000H,, 000H
000H,003H,00CH,030H,040H,080H, 0FOH, 000H

000H, 0F8H,00CH,00BH,008H,008H, OF8H, 040H
030H,08FH,008H,008H,008H, 0FCH, 008H, 000H
000H,07FH,021H,021H,021H,021H,07FH, 000H
000H,000H,043H,080H,040H,03FH, 000H, 000H

24
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DB 000H,008H,0C8H,088H,098H,0E8H,089H, 08EH
DB 088H,0C8H,0A8H,098H,08CH,088H,000H,000H
DB 080H,060H,01FH,000H,000H,000H,000H, 000H
DB 000H,000H,000H,000H,000H,000H, 000H, 000H

DB 000H,010H,060H,080H,000H,0FFH,000H, 000H
DB 000H,OFFH,000H,000H,0COH,030H,000H, 000H

DB 040H,040H,040H,047H,040H,07FH,040H,040H
DB 040H,07FH,044H,043H,040H,060H,040H,000H

DB 000H,040H,0COH,080H,080H,0C0OH, 040H,000H
DB 000H,000H,000H,000H,000H,000H, 000H,, 000H
DB 001H,005H,007H,003H,003H,007H,005H,001H
DB 000H,000H,000H,000H,000H,000H, 000H, 000H

LCD 30cm

END
6.
6-1.
6-1-1
2043
654-20% RH
6-1-2
20W
6-1-3 (1) )
Z XY o X 30+ 5om
6-2.
AQL
MIL-STD-105D |
Q/ED-01-95(11)
MIL-STD-105D |
Q/ED-01-98(11)
6-3.
6-3-1
6-3-2

21
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(1) (2)
Y () 2
d(mm)
d=0.3 (note)
2) 0.3<d=0.45 3
0.45<Pp=0.6 1
0.3<p 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
»Dr«
D0 (G
T .
< G
! i)
4) B~ c~ % [ > mm]
A+B=0.45 | 0<C | D+E=0.35] F+G=0.35
2 RE 2
Note: 1) 3
2)
d(mm)
P=0.7 (note)
5) 0.7<d=1.0 3
1.0<Pp=1.5 1
1.5<d 0
Note: 1)
2) 30mm
d(mm)
d=04 (note)
6) 0.4<dd=0.65 2
0.65<Pp=1.2 1
1.2<d 0
7) “<2) |/ 3)
8) LCD
9
10)

11

22
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12)
@
13) 2
(3) HSC TCP
14) (1) LsiIC 50%
(2) LSI, IC 50%
(1) 0.45<dp, 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
) @
) PCB PCB
17) PCB
(@)
18)
@
19) (2) 1 3
7-1.
50,000 (25 )
7-2.
1) 60  96hrs
+10%
2) 20 96hrs ’
3) 40 , 90%RH, 96hrs
4) 70 96hrs
5) -30 96hrs +20%
25 530 -25 70
6) 5(min) 30(min) 5(min) 30(min)
5 cycle, 55~60%RH
10~55~10hz
7) amplitude: 1.5mm
2hrs for each direction
8-1.
LCD LCD
LCD
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8-3.

LCD

LCD
LCD [ ]
LCD
C-MOS LSI ,
Vdd Vss
LCD
LCD
LCD
LCD
LCD

24

24

LCD




