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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 bits
3-2
100.0(W)>=<58.5(H) >=13.0 Max.(T) mm
128(W) >=<64(H) Dots —
54.0(W)><31.0(H) mm
47.33(W)>=<26.21(H) mm
0.37(W)><0.41(H) mm
0.34(W)><0.38(H) mm
Approx. 80 g
3-3
Vdd -0.3 4.0 \Y
LCD \Vee -12.0 0 \Y
Vi Vss-0.3 | vdd+0.3 V
Top -10 50
Tstg -20 60
— 10 95 %RH
3-4
3-4-1.
Vdd 2.4 3.0 3.5
LCD VO — 9.6 —
Vih 0.8Vvdd — Vdd
Vil 0 — ]0.2vdd
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3-5

Fflm Vdd=3.0V — 65 — Hz
Vdd=3.0V LED isOn 40
VLED=2.0V mA
Vdd=3.0V LED is Off . 0.3 0.6
ldd | Vdd=3.0v LEDisOff | 150 250
VDD=3.0V,STANDBY — 3.5 10 UA
VDD=3.0V,POWER
SAVE B 02 >
Ta=-20 . . o
@=0<,0=0°
LCD Ta=25
VO — . — \%
( ®=0<,0=0< 96
Ta= 60
@=0<,0=0
Note: <1> =1/64 <2>
3-4-2. LED
V — 2.0 — —
Hz — — — —
cd/m’(nit)| 45 — — —
mA — — — —
Hrs — Note <1>
— Yellow-green —
-30~ 70 —
-40 ~ 80 —
Note<1>: Half value of initial brightness at 20  60%RH
-10 _ — —
LCD
\Vop 25 @=0<,0=0°| — 9.6 — V |125
( )
50 — — —
ir -10 — 1500 2000
25 o Mol — 150 200
T 07007 5000 [ 3500 | ™ | 130
25 — 200 250
-35 — 35
A 25 deg. | 1,45
P -30 — 30 g
K 25 =0=,0=0= 2.0 5.0 — — | 156
<1>¢ O <2> 2(k=2)
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[Vertical]
0=0° 9=0°
~p122
0= 160" 9=—90° 7 >
\
\.
\\
=270 \ 0=90°
\\
\\
\ [Horizontal]

\
0=0° $=+90°

[Bottom]

<3>
OIPIEDHC | ] -]
Non-select Select Non-select Non-select Select Non-select
£ f ft £ ‘ f
»TrF —w{Td ~—Time »TrF —w| T |=—Time
<4> <5>
(AP) AP=|P1-P2|
K light source
- O
g K>2 30°
= Detector
o
O
o1 2
Measuring equipment: DMS
Vi ] 1
lewing angie (Made in AUTRONIC)
<6> (K)
" |B2 is curve of non-select dot’s brightness | B2 is curve of non-select dot’s brightness
@ B2 n| Bl
= B2 é B1
= k=g = K=h2
2 Bl 2 B2
= 5
R B1 is curve of select dot’s brightness 5 B B1 is curve of select dot's brightness

Drive voltage Drive voltage
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- (B2)
(K)= B1)

- (B1)
(K)= 82)

e 100.0(PCB) PIN | NAME
70.0 1 | GND
6.9~ 60.2 2 | A0
10.0 54.0(V.A) ——~ o028 =45 3 | DO
47.33 Vit ~{|~t PCB1.6 4 | D1
‘ ] 5 | D2
o 2| i
- 7
IR . D5
~| vz | DOTS 128X64 K 8
8 © 3 g 9 D6
o I-I | A 10| D7
gy | © 11| /WR
@
N f E___ = 16-01.0 12| /RD
o fooe 131 /cs
Q T 14| VDD
| ‘ 15| A+
| ‘ 16| K-
| ‘ 8.22 = 13.0(MAX)
o 66.0 =—30.0 o
< ‘ o
~—
o
NOTE
1 TOLERENCES UNLESS OTHERWISE SPECIFIED: 0.2 7 POWER SUPPLY FOR LCD DRIVING : NO
2 ALL DIMENSIONS ARE IN mm 8 LCD DRIVING VOLTAGE : 9.6V (INTERNAL PROGRAMMING)
3 VIEWING ANGLE: 6 0'CLOCK 9 OPERATING TEMP.: -10°C~50°C
4 POLARIZER: TRANSFLECTIVE,POSITIVE STORAGE TEMP.: —20°C~60°C
5 MULTIPLEX LEVEL: 1/64 DUTY, 1/9 BIAS 10 DISPLAY TYPE: STN
6 POWER SUPPLY FOR LOGIC(VDD): 3.0V 11 CONNECTOR: TAB

12 BACKLIGHT: LED (2.0V)
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5 1/0
5-1. 1/0
e A0 A0=““H*” D0 D7
A0=““L>” DO D7
e /RD L7~ MPU /RD
e /WR ““L>? MPU /WR
e /CS
e GND
e VDD
e DO D7
e A LED 2V
e K LED
5-2
AO H L
tAS tAH
/CS ﬂ
‘ (R),tPW( )ﬂtCY |
tPW(R),tPW(W
RD,WR
‘ tDS l tDH ’——
DBO-DB7 ‘
(READ)
«tAccj —= toD ’*
DBO-DB7 \
(WRITE)
AC
Item MIN TYP MAX UNIT
TAS 0 - - ns
TAH 0 - - ns
TCY 300 - - ns
TPW(W) 60 - - ns
TPW(R) 120 - - ns
TDS 40 - - ns
TDH 15 - - ns
TACC - - 140 ns
TOD - - 70 ns
RES % RW 7
Item MIN TYP MAX UNIT
TRW 1000 - - ns
DC VSS=0V,vDD=2.4-5.5V
ITEM SYM | MIN TYP | MAX UNIT
Input Voltage High VIH 0.8vDD - VDD \%
Input Voltage Low VIL VSS - 0.2vDD V
Output Voltage High | VOH | 0.9vDD - VDD \Y
Output Voltage Low | VOL | VSS - 0.1vDD |V
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5-3.
LCD MODULE
3.3V O——Vdd
GND O——Vss
5-4,
128X64
[ DOTS ]
COM32-63 COMO-31
SEG131-SEG4
SSD1815
VDD 10 \
104 4XDC-DC
RESET
5-5
LCD
LCD 1 9 ““LCD BIAS SET””
D7 D6 D5 D4 | D3 D2 D1 DO
1 0 1 0 0 0 1 0
1
D0=0 1/9 D0=1 1/7
ADC
D7 D6 D5 D4 | D3 D2 D1 DO
1 0 1 0 0 0 0 0
1
ADC “€1*> DDRAM
COM

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
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4 X
X
X=0 1 2 3 4 5 6 7
““PAGE ADDRESS SET”~
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 ““0 1 07~ LCD
® SET REFERENCE VOLTAGE MODE
® SET REFERENCE VOLTAGE REGISTER ““05H>” LCD 9.6V
00H~3FH LCD
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 0o|0|1]0
U |D |N|E
S |C |O |S .
Read Status v FlE Read the internal status
F|T
B
0 0 170|101 |1|1]|D Turn ON/OFF LCD panel
Display ON/OFF O | When DON=0,display is OFF POR
N When DON=1,display is ON
0 0 0|1 |S |[S |S|S|S |S . .
S . Specify DDRAM line for COM1
Initial Display line T[T |T [T [T |T .
5 |4 3 2 1 0 It is 01000000 after POR
Set Reference 0 0 1 0 0 0 0 0 0 1 Set reference voltage mode
\Voltage Mode 9
Set Reference 0 0 XX NS IS IS IS S |S
Voltage Redister V|V |V |V |V |V Set reference voltage register
gereg 5 |4 |3 |2 |1 ]o0
Set Page Address 0 0 1]0 1 1 | P3| P2]|P1]|PO Set page address
Set Column Address | 0 0 0 0 0 1|1Y |Y |Y |Y Set column address MSB
MSB 7 |6 |5 |4 Y7Y6Y5Y4=0000 after POR
Set Column Address | 0 0 0 0 0 O|Y |Y |Y |Y Set column address LSB
LSB 3 12 |1 |0 Y3Y2Y1Y0=0000 after POR
0 0 110 1]1]0]0]0]0]JA Select SEG output direction
ADC Select D | ADC=0 normal (SEG1-SEG132)(POR)
C 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 (POR)
\ When REV=1 reverse
. . 0 0 110 1]10]0 1 | 0 | E | Select normal display/entire display on
Engﬁ%;glay 0o When EON=0,normal display (POR)
N When EON=1 entire display ON
0 0 1 0 ! 0 0 0 ! :3 Select LCD bias
LCD Bias Select A BIAS=0,1/9BIAS(POR)
s BIAS=1,1/7BIAS
Set Modify-read 0 0 1 1 1]1]0|]0|0]0]O0 Set modify-read mode
Read-Modify-Write mode is turn off
after POR
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Reset Modify-read 0 0 1 1 110 1 1 1]0 Release modify-read mode
Reset 0 0 1 1 1 0 0 0 1 0 Initialize internal functions
0 0 1 110]0]S X | X | X Select Com output direction
SHL Select H When SHL=0 normal (COM1-COM®64)
L When SHL=1 reverse (COM64-COM1)
Power Control 0 0 0|0 110 1|V |V |V Control power circuit operation
C R F After reset,vVC=0,VR=0,VF=0
R - 0 0 00 1]10]0|R|R |R Select resistance ratio of the regulator
egulator Resistor .
Select 2 |1 |0 resistor
After POR,R2R1R0=100b
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]|Sso0 . .
. Set static register
Register
Compound instruction of display OFF
Power Save i i N and entire display ON
Test Instruction 0 0 1 1 ]1 1 | X[ X|X]|X Don’t use this instrution
Test Mode Reset 0 0 1]1]1]1]0]0]0]0O Don’t use this instrution
NOP 0 0 1/1]1]0]0]O0|1]1 Command result in No operation
Instruction Bit Pattern Function
Set Multiplex Ratio 10101000 Set Multiplex Ratio N from 2 to 65 (POR)
00X5X4X3X2X1X0 N= X5X4X3X2X1X0+2
10101000 X1X0=00 01 10 1
Set Bias Ratio(X1X0) X7X6X5X4X3X2X1X0 1/80r1/6 1/60r1/5 1/9or1/7(POR) Prohibited
X4X3X2=000:-0.01%(POR), X4X3X2=010:-0.10%,
Set TC Value(X4X3X2) X4X3X2=100:-0.18%, X4X3X2=111:-0.25%
Increase X7X6X5 will increase oscilliator frequency and
. vice versa.This command is not recommended to br used.
Modify Osc Freq(X7X6X5) X7X6X5=011(POR)
Set 1/4 Bias 1010101Xo X0=0,normal (POR)
X0=1,fixed at 1/4 Bias
Set Total Frame Phase 11010100 X5X4=00,3 phases
00 X5X40000 X5X4=01,5 phases
X5X4=10,7 phases (POR)
X5X4=11,16 phases
Static Icon signal phases for each frame
Set Display Offset 11010011 After POR,X5X4X3X2X1X0=0
00X5X4X3X2X1X0 After setting mux ratio less than default value,data will be

display at Center of matrix.
To move display towards ROWO0 by L,
X5X4X3X2X1X0=L
To move display away from ROWO by L,
X5X4X3X2X1X0=64-L

Read Display Data

Write Display Data
8

Read Status

Column address

Column address

Page address RAM 8

Page address RAM

10
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BUSY
BUSY
us 0 1
ADC RAM 0 1
ON/OFF 0 1
RESETB 0 1
® Display ON/OFF
DON=1
DON=0
® |Intial Display Line
RAM ST5-STO 0~63
o
““Set Reference Voltage Select mode”, ““Set Reference
\oltage register” SV5-SV0 0~63 LCD
® Set Page Address
RAM RAM P3-PO 0~8
® Set Column Address
RAM RAM MSB
LSB Y7-YO0 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
® | CD 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 Comtrol

11
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LCD

VC
VR
VF

/
/
/

Regulator Resistor Select

R2-RO 0~7

Set Static Indicator state
, ““Set Static Indicator Mode””

Set Static Indicator Mode

““Set Static Indicator Register””

SM=0,
SM=1

OFF
ON

Set Static Indicator Register

S1 SO
0 0 OFF
0 1 ON 1
1 0 ON 0.5
1 1 ON
*
® Power Save
““Entire Display ON~~ IC

| Static Indicator OFF |

J

| Static Indicator ON |

J

Power Save( )
[Display OFF]
[Entire Display ON]
OFF ON
LCD OFF LCD OFF
COM/SEG VSS COM/SEG VSS
Power Save( ) Power Save( )
= [Entire Display OFF] [Entire Display OFF]
[Static Indicator ON] [Display ON]
[Display ON]

d
| |

12 31
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DDRAM

ADC=1
— 00 | ADC=0

m| o
o~
(2]
~
<
L
S )
=c
T o
K = =) —
g EX S
B3 & 25 I
< L &)
= LL o -~ _|_|1
O~y 9 TR
N FaFV LL O ®
LT eE0x% LL 5=
Lss5S 2 o @ = L
8 S Z-o0 o2 e P o
LW oL €L T
LL r_ual.O.W = £ 9O
xIx| O 2055 =108 TLy
L (L /ltSta_W..aa =IR%]
I ch.lnr..mﬂ.m.mwde
0g2054288ssb%8
= 208805 EBESRET
5 5 EfE 8283208255828
25 ssfoo<&838¢8558a8¢8
o o o — w.m _____________
o o o o o
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-Regulator resistor select register: (R2,R1,R0)=(0,0,0)

-Reference voltage set: OFF

-Reference voltage comtrol register:
(SV5,5Vv4,5V3,SV2,SV1,5V0)=(1,0,0,0,0,0)

RESET

-Read-modify-write: OFF

-Static indicator mode: OFF

-Static indicator register: (S1,50)=(0,0)

-SHL select: 0

-Display start line: O(First)

-Column address: 0

-Page address: 0

-Regulator resistor select register: (R2,R1,R0)=(0,0,0)

-Reference voltage set: OFF

-Reference voltage comtrol register:
(SV5,5Vv4,5V3,5V2,SV1,5V0)=(1,0,0,0,0,0)

User system setup by external pins

v

[ Start of initialization

v

Power On keeping the /RES pin=““L">~

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 Slect]
[LCD Bias Select]

v

User LCD Power setup by internal instrctions
[Power Control]
[Regulator resistor select]
[Reference Voltage register set]

v

Waiting for stabilizing the LCD power levels

End of i&tialization
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[ End of initialization ]

v

Display Data RAM addressing by intruction
[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 intruction
[Display On/Off]

v

[ Optional Status ]

v

Set Power Save by instruction

v

Power Off

[ Power Save Status ]

v

Power Save Release

v

Display On

15
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v

(/RES=“<L~>10mS)

v

10mS

v

[ OFF]
[ADC ]
[SHL ]

[LCD Bias ]

v

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

‘_

— | [ [ ] [ ]

16




EDM12864-T

8031
12MHz
/CS  GND
/RES  P1.5
A0 P1.3
/RD /WR  8031/RD /WR

;TCP12864
Rrst bit P1.5
d_i bit P13
ORG 0000H
START:nop
clr rrst
NOP
LCALL DELAY1
SETB rrst
LCALL DELAY1

LCALL BF
CLRd_i

MOV A#0ACH  ;STATIC INDICATOR OFF
MOVX @RO,A

MOV A#000H  ;OFF

MOVX @RO,A

LCALL BF
CLRd_i
MOV A#AIH ;ADC
MOVX @RO,A
LCALL BF
CLR i
MOV A#0COH  ;SHL
MOVX @RO,A
LCALL BF
CLR i
MOV A#0A2H  ;BIAS 1/9
MOVX @RO,A
LCALL BF
CLRd_i
MOV A#02FH  ;POWER
MOVX @RO,A
LCALL BF
CLRd_i
MOV A#023H  ;POWER-RRS
MOVX @RO,A

LCALL BF
CLRd_i
MOV A#08IH  ;POWER
MOVX @R0,A
LCALL BF
CLRd_i
MOVA#05H  ;POWER-SRVR
MOVX @R0,A
LCALL DELAY1

LCALL BF
CLRd. i

MOV A#0AFH  ;DISPON

MOVX @R0,A

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

CLRd_i
MOV A #0BOH ;X=0
MOVX @RO,A
LCALL YO
LCALL WRO0
LCALL BF

CLRd_i
MOV A #0B1H ;X=1
MOVX @RO,A
LCALL YO
LCALL WRO0
LCALL BF

CLRd i
MOV A#0B2H ;X=2
MOVX @RO,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i
MOV A#0B3H ;X=3

17



EDM12864-T

MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i
MOV A#0B4H ;X=4
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i
MOV A#0B5H ;X=5
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i
MOV A#0B6H ;X=6
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i
MOV A#0B7H ;X=7
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL DELAY3

MOV R7 #80H
MOV R1#0AAH
LCALL BF

CLRd i
MOV A#0BOH ;X=0
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i
MOV A#0B1H ;X=1
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd i

MOV A#0B2H ;X=2
MOVX @RO0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd_i
MOV A#0B3H ;X=3
MOVX @RO0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd_i
MOV A#0B4H ;X=4
MOVX @RO0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd_i
MOV A#0B5H ;X=5
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd_i
MOV A #0B6H ;X=6
MOVX @R0,A
LCALL YO
LCALL WRO
LCALL BF

CLRd_i
MOV A#0B7H ;X=7
MOVX @RO,A
LCALL YO
LCALL WRO
Icall delay3

MOV R7,#80H
MOV R14#0FFH
LCALL BF

CLRd i
MOV A#0BOH ;X=0
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

18
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CLRd_i
MOV A #0B1H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B2H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B3H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B4H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd i
MOV A #0B5H
MOVX @RO0,A
LCALL YO
LCALL WR1
LCALL BF

CLRd i
MOV A, #0B6H
MOVX @RO0,A
LCALL YO
LCALL WR1
LCALL BF

CLRd i
MOV A #0B7H
MOVX @RO0,A
LCALL YO
LCALL WR1
Icall delay3
MOV R7,#80H

MOV R1,#000H

LCALL BF

X=1

X=2

X=3

X=4

i X=5

1 X=6

X=7

CLRd._i
MOV A #0BOH
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B1H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B2H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B3H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B4H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B5H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B6H
MOVX @RO,A
LCALL YO
LCALL WR1
LCALL BF

CLRd_i
MOV A #0B7H
MOVX @RO,A

;X=0

X=1

X=2

;X=3

X=4

X=5

;X=6

X=7

19
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LCALL YO
LCALL WR1
Icall delay3

MOV DPTR,#0900H
mov r3,#0b0h
mov r4,#010h
Icall zk

mov r3,#0b0h
mov r4 #11h
Icall zk

mov r3,#0b0h
mov r4 #12h
Icall zk

mov r3,#0b0h
mov r4,#13h
Icall zk

mov r3,#0b0h
mov r4,#014h
Icall zk

mov r3,#0b0h
mov r4,#15h
Icall zk

mov r3,#0b0h
mov r4,#16h
Icall zk

mov r3,#0b0h
mov r4,#17h
Icall zk

mov r3,#0b2h
mov r4,#010h
Icall zk

mov r3,#0b2h
mov r4,#11h
Icall zk

mov r3,#0b2h
mov r4#12h
Icall zk

mov r3,#0b2h
mov r4,#13h
Icall zk

mov r3,#0b2h
mov r4 #014h
Icall zk

mov r3,#0b2h

mov r4#15h
Icall zk

mov r3,#0b2h
mov r4#16h
Icall zk

mov r3,#0b2h
mov r4 #17h
Icall zk

mov r3,#0b4h
mov r4,#010h
Icall zk

mov r3,#0b4h
mov r4,#11h
Icall zk

mov r3,#0b4h
mov r4 #12h
Icall zk

mov r3,#0b4h
mov r4,#13h
Icall zk

mov r3,#0b4h
mov r4,#014h
Icall zk

mov r3,#0b4h
mov r4#15h
Icall zk

mov r3,#0b4h
mov r4 #16h
Icall zk

mov r3,#0b4h
mov r4,#17h
Icall zk

mov r3,#0b6h
mov r4,#010h
Icall zk

mov r3,#0b6h
mov r4,#11h
Icall zk

mov r3,#0b6h
mov r4,#12h
Icall zk

mov r3,#0b6h
mov r4#13h
Icall zk

mov r3,#0b6h

20
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mov r4,#014h
Icall zk

mov r3,#0b6h
mov r4 #15h
Icall zk

mov r3,#0b6h
mov r4 #16h
Icall zk

mov r3,#0b6h
mov r4,#17h
Icall zk

Icall delay3
MOV DPTR,#1300H
mov r3,#0b0h
mov r4,#010h
Icall zk

mov r3,#0b0h
mov r4,#11h
Icall zk

mov r3,#0b0h
mov r4,#12h
Icall zk

mov r3,#0b0h
mov r4,#13h
Icall zk

mov r3,#0b0h
mov r4,#014h
Icall zk

mov r3,#0b0h
mov r4,#15h
Icall zk

mov r3,#0b0h
mov r4,#16h
Icall zk

mov r3,#0b0h
mov r4,#17h
Icall zk

mov r3,#0b2h
mov r4,#010h
Icall zk

mov r3,#0b2h
mov r4#11h
Icall zk

mov r3,#0b2h
mov r4 #12h

21

Icall zk

mov r3,#0b2h
mov r4,#13h
Icall zk

mov r3,#0b2h
mov r4,#014h
Icall zk

mov r3,#0b2h
mov r4 #15h
Icall zk

mov r3,#0b2h
mov r4 #16h
Icall zk

mov r3,#0b2h
mov r4 #17h
Icall zk

mov r3,#0b4h
mov r4,#010h
Icall zk

mov r3,#0b4h
mov r4 #11h
Icall zk

mov r3,#0b4h
mov r4#12h
Icall zk

mov r3,#0b4h
mov r4 #13h
Icall zk

mov r3,#0b4h
mov r4,#014h
Icall zk

mov r3,#0b4h
mov r4#15h
Icall zk

mov r3,#0b4h
mov r4#16h
Icall zk

mov r3,#0b4h
mov r4,#17h
Icall zk

mov r3,#0b6h
mov r4,#010h
Icall zk

mov r3,#0b6h

mov r4 #11h
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Icall zk MOVX @RO,A

mov r3,#0b6h

mov r4 #12h LCALL BF

Icall zk CLRd_i

mov r3,#0b6h MOV A#0AFH  ;DISP ON

mov r4 #13h MOVX @R0,A

Icall zk

mov r3,#0b6h LCALL BF

mov r4,#014h CLRd_i

Icall zk MOV A #0ATH ;REVERSE DISPLAY ON

mov r3,#0b6h MOVX @R0,A

mov r4,#15h LCALL DELAY3

Icall zk Icall delay3

mov r3,#0b6h

mov r4,#16h LIMP START

Icall zk

mov r3,#0b6h WRO: LCALL BF

mov r4,#17h SETB d_i

Icall zk MOV AR1

Icall delay3 MOVX @RO,A
MOV R1,A

;POWER SAVE DJNZ R7,WR0

LCALL BF MOV R7,#380H

CLRd_i RET

MOV A #0AeH ;DISPLAY OFF WR1: LCALL BF

MOVX @RO0,A SETB d_i

LCALL BF MOV A R1

CLRd_i MOVX @RO,A

MOV A #0A5H ;ENTIRE DISPLAY ON CPLA

MOVX @RO0,A MOV R1,A
DINZ R7,WR1

Icall delay3 MOV R7,#80H
RET

;POWER SAVE RELEASE Y0: LCALLBF

LCALL BF CLRd_i

CLRd_i MOV A #10H

MOV A #0A4H ;ENTIRE DISPLAY OFF MOVX @RO,A ;Y=0

MOVX @RO0,A LCALL BF

LCALL BF CLRd_i

CLRd_i MOV A #04H

MOV A #0AdH ;STATIC INDICATOR ON MOVX @RO0,A ;Y=0

MOVX @RO0,A RET

LCALL BF BF: NOP

CLRd_i CLRd_i

MOV A #0AfH ;DISP ON MOVX A,@R0O
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JBACC.7,BF
JBACC.4,BF
RET
DELAY1: NOP
MOV R4 #00AH
MOV R3#0FFH
LOOP2: DJNZ R3,LOOP2
DJNZ R4,LOOP2
RET
DELAY3: MOV R5,#08H
MOV R4 #0FFH
MOV R3,#0FFH
LOOP1: DJNZ R3,LOOP1
DJNZ R4,LOOP1
DJNZ R5,LOOP1
RET
zk: LCALL BF
CLRd_i
MOV A,r3 :X=r3
MOVX @RO,A
LCALL BF
CLRd i
MOV A rd4
MOVX @RO,A 'Y=r4
LCALL BF
CLRd i
MOV A #04
MOVX @RO0,A
mov r2,#10h
tt: Icall bf
mov a,#00h
movc a,@a+dptr
SETBd_i
MOVX @RO0,A
inc dptr
djnz r2,tt
LCALL BF
CLRd i
incr3
MOV A,r3 X=1
MOVX @RO0,A
LCALL BF
CLRd_i
MOV A r4
MOVX @RO0,A

LCALL BF
CLRd_i

MOV A #04H

MOVX @RO0,A

mov r2,#010h

tt1:Icall bf

mov a,#00h

movc a,@a+dptr
SETBd_i

MOVX @RO0,A

inc dptr

djnz r2,tt1

ret

ORG 0900H

DB

000H,040H,060H,0F0H,0F0H,000H,000H,000H

1

DB

000H,040H,060H,0F0H,0F0H,000H,000H,000H

1

DB 000H,010H,010H,01FH,01FH,010H,010H,000H
DB 000H,010H,010H,01FH,01FH,010H,010H,000H

DB 040H,042H,0CCH,000H,004H,044H,064H,05CH
DB 047H,0F4H,044H,044H,046H,004H,000H,000H
DB 040H,020H,01FH,020H,044H,044H,044H,044H
DB 044H,07FH,044H,044H,046H,044H,040H,000H

DB 008H,008H,008H,088H,068H,018H,00FH,0E8H
DB 008H,008H,008H,088H,008H,00CH,008H,000H
DB 000H,040H,021H,011H,00DH,041H,081H,07FH
DB 001H,005H,009H,031H,061H,000H,000H,000H

DB 010H,010H,010H,010H,010H,0F1H,092H,096H
DB 090H,090H,090H,0D0H,090H,018H,010H,000H
DB 000H,080H,040H,020H,018H,007H,000H,000H
DB 040H,080H,040H,03FH,000H,000H,000H,000H

DB 000H,000H,000H,0FEH,092H,092H,092H,092H
DB 092H,092H,092H,0FFH,002H,000H,000H,000H
DB 040H,042H,044H,04DH,040H,07FH,040H,040H
DB 040H,07FH,040H,049H,044H,066H,040H,000H
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DB 040H,040H,042H,042H,042H,042H,042H,0C2H
DB 042H,042H,042H,043H,042H,060H,040H,000H
DB 010H,008H,004H,006H,000H,040H,080H,07FH
DB 000H,000H,002H,004H,008H,018H,000H,000H

DB 080H,080H,09FH,091H,091H,091H,09FH,0EQH
DB 09FH,091H,0B1H,0D1H,09FH,080H,080H,000H
DB 008H,008H,0FCH,08CH,08AH,08AH,0F9H,000H
DB 0F9H,08AH,08AH,08CH,0FCH,008H,008H,000H

DB 010H,010H,010H,0D0H,0FFH,090H,010H,000H
DB 010H,090H,010H,0FFH,010H,010H,010H,000H
DB 008H,004H,003H,000H,0FFH,000H,011H,008H
DB 006H,041H,080H,07FH,000H,000H,000H,000H

DB

020H,030H,010H,010H,090H,0F0H,060H,000H

2

DB

020H,030H,010H,010H,090H,0F0H,060H,000H

2

DB 018H,01CH,016H,013H,011H,018H,018H,000H
DB 018H,01CH,016H,013H,011H,018H,018H,000H

DB 000H,0FEH,002H,022H,0DAH,006H,000H,0FEH
DB 092H,092H,092H,092H,0FFH,002H,000H,000H
DB 000H,0FFH,008H,010H,008H,007H,000H,0FFH
DB 042H,024H,008H,014H,022H,061H,020H,000H

DB 000H,000H,080H,040H,030H,00CH,000H,0C0OH
DB 007H,01AH,020H,040H,080H,080H,080H,000H
DB 001H,001H,020H,070H,028H,024H,023H,020H
DB 020H,028H,030H,060H,000H,001H,000H,000H

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

DB 010H,022H,064H,00CH,080H,004H,074H,084H
DB 004H,004H,004H,0C4H,03EH,004H,000H,000H
DB 000H,008H,0F8H,006H,081H,040H,020H,011H
DB 00AH,004H,00BH,010H,060H,0C0OH,040H,000H

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

DB 000H,0FEH,002H,022H,012H,01EH,0AAH,04AH
DB 0AAH,01AH,00AH,002H,002H,0FFH,002H,000H
DB 000H,0FFH,042H,042H,041H,049H,048H,052H
DB 054H,041H,041H,042H,042H,0FFH,000H,000H

DB 080H,082H,082H,0FEH,082H,082H,082H,0FEH
DB 082H,0A2H,010H,008H,086H,060H,000H,000H
DB 000H,040H,030H,00FH,000H,000H,000H,0FFH
DB 000H,084H,042H,021H,010H,008H,006H,000H

DB
020H,030H,010H,010H,010H,0F0H,0EOH,000H

;3

DB
020H,030H,010H,010H,010H,0FOH,0EOH,000H

;3

DB 008H,018H,011H,011H,011H,01FH,00EH,000H
DB 008H,018H,011H,011H,011H,01FH,00EH,000H

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

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

DB 010H,010H,010H,0FFH,010H,010H,088H,088H
DB 088H,0FFH,088H,088H,08CH,008H,000H,000H
DB 004H,044H,082H,07FH,001H,080H,081H,046H
DB 028H,010H,028H,026H,041H,0C0H,040H,000H

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

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

DB 000H,000H,000H,000H,07FH,049H,049H,049H
DB 049H,049H,07FH,000H,000H,080H,000H,000H
DB 000H,0FFH,049H,049H,049H,049H,0FFH,000H
DB OFFH,049H,049H,049H,049H,0FFH,001H,000H

DB 000H,040H,0C0H,080H,080H,0C0H,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

DB
000H,080H,0C0OH,060H,0F0H,0F0H,000H,000H

4

DB
000H,080H,0C0OH,060H,0F0H,0F0H,000H,000H

4

DB 003H,003H,002H,012H,01FH,01FH,012H,000H
DB 003H,003H,002H,012H,01FH,01FH,012H,000H

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

DB 030H,00FH,000H,000H,0FFH,000H,000H,000H

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

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

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

DB 000H,008H,0C8H,088H,098H,0E8H,089H,08EH

25

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,0FFH,000H,000H,0C0H,030H,000H,000H
DB 040H,040H,040H,047H,040H,07FH,040H,040H
DB 040H,07FH,044H,043H,040H,060H,040H,000H

DB 000H,040H,0C0H,080H,080H,0C0H,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
org 1300h

DB 004H,034H,0C4H,004H,0C4H,03CH,020H,010H
DB 00FH,0E8H,008H,008H,028H,018H,000H,000H
DB 010H,008H,006H,001H,082H,08CH,040H,030H
DB 00CH,003H,00CH,010H,060H,0C0H,040H,000H
DB 040H,042H,044H,0C8H,000H,0FCH,004H,002H
DB 082H,0FCH,004H,004H,004H,0FEH,004H,000H
DB 000H,040H,020H,01FH,020H,047H,042H,041H
DB 040H,07FH,040H,042H,044H,043H,040H,000H
DB 040H,020H,0F8H,007H,004H,0E4H,024H,024H
DB 024H,0FFH,024H,024H,024H,0E6H,004H,000H
DB 000H,000H,0FFH,000H,080H,043H,046H,02AH
DB 01AH,017H,022H,022H,042H,0C7H,040H,000H
DB 000H,000H,0FEH,022H,022H,022H,022H,0FEH
DB 022H,022H,022H,022H,0FFH,002H,000H,000H
DB 080H,060H,01FH,002H,002H,002H,002H,07FH
DB 002H,002H,042H,082H,07FH,000H,000H,000H
DB 008H,008H,008H,088H,068H,018H,00FH,0E8H
DB 008H,008H,008H,088H,008H,00CH,008H,000H
DB 000H,040H,021H,011H,00DH,041H,081H,07FH
DB 001H,005H,009H,031H,061H,000H,000H,000H
DB 000H,000H,000H,0FEH,092H,092H,092H,092H
DB 092H,092H,092H,0FFH,002H,000H,000H,000H
DB 040H,042H,044H,04DH,040H,07FH,040H,040H
DB 040H,07FH,040H,049H,044H,066H,040H,000H
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,000H,000H,07EH,022H,022H,022H,022H
DB 022H,022H,022H,07FH,002H,000H,000H,000H

DB 000H,0FFH,041H,041H,041H,0FFH,000H,000H
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DB 000H,0FFH,041H,041H,041H,0FFH,000H,000H
DB 004H,084H,084H,0FCH,084H,084H,000H,0FEH
DB 002H,0FAH,002H,002H,0FFH,002H,000H,000H
DB 010H,030H,010H,01FH,088H,088H,040H,023H
DB 018H,007H,07CH,080H,083H,080H,0E0H,000H
DB 008H,008H,008H,008H,0C8H,038H,00FH,008H
DB 008H,0E8H,008H,008H,088H,00CH,008H,000H
DB 008H,004H,002H,0FFH,000H,040H,041H,041H
DB 041H,07FH,041H,041H,041H,061H,040H,000H
DB 010H,022H,064H,00CH,080H,0FCH,004H,0F4H
DB 004H,0FCH,000H,0F8H,000H,0FFH,000H,000H
DB 000H,004H,0FCH,003H,040H,027H,010H,00FH
DB 010H,067H,000H,047H,080H,07FH,000H,000H
DB 040H,042H,0CCH,000H,010H,090H,090H,090H
DB 090H,090H,0FFH,010H,012H,014H,010H,000H
DB 000H,000H,07FH,020H,010H,020H,060H,03FH
DB 010H,010H,007H,018H,060H,080H,070H,000H
DB 000H,002H,0F2H,042H,042H,042H,042H,042H
DB 042H,042H,042H,0FFH,002H,000H,000H,000H
DB 000H,000H,03FH,040H,040H,040H,040H,040H
DB 040H,040H,040H,040H,040H,078H,000H,000H
DB 020H,030H,02CH,0A3H,060H,030H,082H,082H
DB 042H,022H,012H,01AH,027H,042H,0C0H,000H
DB 024H,066H,025H,014H,014H,054H,040H,042H
DB 042H,042H,07EH,042H,043H,062H,040H,000H
DB 010H,00CH,004H,024H,024H,024H,025H,026H
DB 024H,034H,024H,004H,094H,00EH,004H,000H
DB 000H,081H,081H,041H,031H,00FH,001H,001H
DB 07FH,081H,081H,081H,081H,0F1H,000H,000H
DB 000H,000H,0F8H,088H,088H,088H,088H,008H
DB 07FH,088H,00AH,00CH,008H,0C8H,000H,000H
DB 040H,020H,01FH,000H,008H,010H,00FH,040H
DB 020H,013H,01CH,024H,043H,080H,0FOH,000H
DB 010H,010H,0FOH,01FH,010H,010H,0FOH,000H
DB 0F0H,010H,010H,010H,010H,0F8H,010H,000H
DB 000H,082H,045H,028H,010H,02CH,043H,000H
DB 07FH,020H,020H,020H,020H,07FH,000H,000H
DB 000H,000H,000H,0FEH,092H,092H,092H,0FEH
DB 092H,092H,092H,0FFH,002H,000H,000H,000H
DB 044H,044H,024H,025H,014H,00CH,004H,0FFH
DB 004H,00CH,014H,015H,024H,066H,024H,000H
DB 040H,042H,044H,0CCH,000H,000H,000H,000H
DB 0COH,03FH,0C0H,000H,000H,000H,000H,000H
DB 000H,000H,000H,03FH,090H,048H,030H,00EH
DB 001H,000H,001H,00EH,030H,0COH,040H,000H

DB 020H,020H,020H,022H,024H,02CH,020H,0EO0H
DB 03FH,020H,020H,020H,020H,0F0H,020H,000H
DB 000H,040H,020H,010H,008H,004H,003H,000H
DB 002H,004H,04CH,080H,040H,03FH,000H,000H
DB 002H,002H,002H,0F2H,012H,012H,012H,012H
DB 0F2H,002H,002H,0FEH,002H,003H,002H,000H
DB 000H,000H,000H,00FH,004H,004H,004H,004H
DB 00FH,040H,080H,07FH,000H,000H,000H,000H
DB 000H,0FCH,000H,000H,000H,002H,00CH,018H
DB 000H,000H,000H,000H,0FEH,000H,000H,000H
DB 000H,03FH,020H,010H,008H,084H,082H,041H
DB 040H,020H,018H,017H,020H,0COH,000H,000H
DB 040H,042H,044H,0CCH,000H,000H,0F1H,091H
DB 095H,0F9H,095H,093H,0F1H,000H,000H,000H
DB 000H,040H,020H,01FH,020H,040H,0BFH,084H
DB 084H,0BFH,094H,0A4H,09FH,080H,080H,000H
DB 040H,042H,044H,0C8H,000H,008H,008H,048H
DB 088H,008H,008H,0FFH,008H,008H,000H,000H
DB 000H,040H,020H,01FH,020H,040H,040H,040H
DB 041H,048H,050H,04FH,040H,040H,040H,000H
DB 020H,022H,0ECH,000H,040H,044H,054H,054H
DB 054H,07FH,054H,054H,056H,044H,040H,000H
DB 000H,000H,07FH,020H,010H,000H,0FFH,015H
DB 015H,015H,055H,095H,07FH,000H,000H,000H
DB 040H,020H,010H,0FCH,023H,010H,08CH,067H
DB 004H,0F4H,004H,044H,094H,08CH,000H,000H
DB 040H,030H,000H,077H,080H,081H,088H,092H
DB 0B4H,083H,080H,0E0H,000H,011H,060H,000H
DB 020H,030H,0ACH,063H,030H,000H,0FEH,088H
DB 090H,0A0H,0FFH,0A0H,090H,098H,000H,000H
DB 022H,067H,022H,012H,012H,000H,07FH,048H
DB 044H,042H,07FH,042H,044H,06CH,040H,000H
DB 020H,030H,0ACH,063H,030H,000H,024H,064H
DB 0A4H,03FH,0E4H,024H,0A4H,060H,000H,000H
DB 022H,063H,022H,012H,012H,014H,085H,046H
DB 024H,01CH,017H,024H,044H,0C6H,004H,000H
DB 000H,0F8H,008H,008H,00CH,0CAH,049H,048H
DB 048H,0E8H,048H,008H,008H,0FCH,008H,000H
DB 000H,0FFH,000H,000H,000H,01FH,008H,008H
DB 008H,01FH,000H,040H,080H,07FH,000H,000H
DB 002H,002H,002H,002H,002H,002H,0FEH,002H
DB 022H,042H,082H,082H,002H,003H,002H,000H
DB 000H,000H,000H,000H,000H,000H,0FFH,000H
DB 000H,000H,000H,001H,000H,000H,000H,000H
DB 040H,042H,0CCH,000H,008H,008H,0FFH,008H
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DB 008H,008H,0FFH,008H,008H,088H,000H,000H
DB 040H,020H,01FH,020H,041H,051H,04FH,041H
DB 041H,041H,07FH,041H,041H,041H,041H,000H
DB 000H,010H,088H,0C4H,023H,040H,042H,042H
DB 042H,042H,042H,0C2H,043H,062H,040H,000H
DB 002H,001H,000H,0FFH,000H,000H,000H,000H
DB 000H,040H,080H,07FH,000H,000H,000H,000H

end
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6-1.

6-2.

6-4.

6-1-1
20+3
65+20% RH
6-1-2
20w LCD 30cm
6-1-3 (1) 2
Z XY o A 30t 5em
AQL
MIL-STD-105D |
Q/ED-01-98(11)
MIL-STD-105D |
Q/ED-01-98(11)
6-3-1
6-3-2
(1) 2
Y 3) 2)
d(mm)
d=0.3 (note)
2) 0.3<Pp=0.45 3
0.45<dd=0.6 1
0.3<b 0
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(Note) 4
(mm) (mm)
L=10 W=0.03
5.0=L=10| 0.03<W=0.04 3
3) 50=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
SENNE
i il
$7
4) «Bﬂc’ j} [ : mm]
A+B=0.45 | 0<C | D+E=0.35] F+G=0.35
2 R 2
Note: 1) 3
2)
d(mm)
d=0.7 (note)
5) 0.7<d=1.0 3
1.0<Pp=1.5 1
1.5<P 0
Note: 1)
2) 30mm
d(mm)
P=0.4 (note)
6) 0.4<d=0.65 2
0.65<dP=1.2 1
1.2<d 0
7) “<2) |/ 3)
8) LCD
9)
10)
11
12)
1)
13) )
(3) HSC TCP
14) (1) LSI,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)
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7-1.

7-2.

8-1.

8-2.

(1) PCB
16) PCB
) @
1) PCB PCB
17) PCB
)
18)
@
19) (2) 1 3
50,000 (25 )
1) 60  96hrs
+10%
2) 20  96hrs 0%
3) 40 , 90%RH, 96hrs
4) 70 96hrs
5) -30 96hrs 20%
25 -30 -25 =70 o
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
LCD LCD
LCD
LCD
LCD [ ]
°
LCD
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8-3.

9-1.

9-2.

9-3.

LCD

C-MOS LSI ,
Vdd Vss

LCD

LCD
LCD
LCD

LCD
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