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1.General Specifications (—fi&{#8)

Operating Temp.

(BN VR &L D)
Storage Temp.

(PRTFIR B HiH)
Dot Pixels

(N MERD
Dot Size

(N Mg X)
Dot Pitch

(Fy hEYF)
Viewing Area

(B 2h L2 #ipH)
Outline Dimensions

(OMEHE)

Weight
(E&)

LCD Type
(LCD f14%)

Viewing Angle
(H58)

Data Transfer
(F—Z Rk HA)

Backlight
(R AAR)

Additional Spec.

min. -20°C ~max. 70°C
min. -30°C ~max. 80°C
240 (W) X 64 (H) dots
0.50 (W) X 0.50 (H) mm
0.53 (W) X 0.53 (H) mm
130.2 (W) X 37.6 (H) mm
135.2* (W) X 51.7** (H) X 9.8* (D) mm
* Without Hook
(* 7 v 7 &)
** Without Flat Cable and LED Cable
(* 77y Nr—7NVEOLED 7 —7 V&)
75.1g max.
NSD-26306
F-STN / Black &White-mode (BHERE—1F)
Transflective (3% 55 7Y)

6:00

8-bit parallel data transfer (8 £ bk /3T L /L5 — X HiRi%)
Serial data transfer (/U 7 /L7 — X #5i%)

LED Backlight (LED /Sv 27 54 ) /
White (7 A )

Winter White Display

(RFERATAR) (Highly Reflective Type Transflective Display)
(R B EE IR AR
Drawing Dimensional Outline (4}#i[X) F-55471AC base
(AT )
Supply Spec. This model has the function to operate by the internal power
(BBIRAAR) supply or the external power supply.
However, we don’t recommend the internal power supply
caused from insufficient display quality.
So please adopt the external power supply for operating this model.
AL, BRI L OBEAREEL TR £H A,
D, SMBERIC L A ME A EABREVE T,
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Lead free
7 U—)

RoHS regulation
(RoHS #iE)

Our product corresponds to lead free.
Lead free is defined as below:

1) The solder used in the LCD module.

2) Electrical components (Terminal section) used in the LCD module.
Any lead used within the electrical component does not apply to
our module definition of lead free.

AT, 7 ) —IZHIG L TR 7,
DTV —DERIFLLTOEY TT,

) BEY 2— VA LTS THH]

2) WHEY 2— VA LTS TETERM O 157) |
BL, BRGNS EN TV ARSI L LET,

To our best knowledge, this product satisfies material requirement
of RoHS regulation. Our company is doing the best efforts to
obtain the equivalent certificate from our suppliers.

LA ORBETHR Y IZBWT, ARSI RoHS HED
FEHBHZHMLZLTNDEBRHLTEB ET,

Wt & UL, M A= —FTx U ClRBRORAE L

KD H AR |KRIRDE S 24T > TBY £,
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2.Electrical Specifications (ZE&R A1)

2.1.Absolute Maximum Ratings (iExi&KXER)

Vss=0V
Parameter Symbol Conditions Min. Max. Units
(" H) (FL %) (5 1) (BAL)
Supply Voltage (Logic) VpD-Vss - -0.3 4.0 \
(o 7 FIERIREL)
Supply Voltage (Booster Circuit) Vout (Note) -0.3 15.0 \
(FEFE HEREE)
Supply Voltage (LCD Drive) Vo (Note) -0.3 15.0 \
(W BB L EBR R )
Input Voltage VIN - -0.3 Vop+0.3 \
(AJEE)

B L FOEMARZ LT IZEW,
Vo> V1> V2> V3> V4> Vss, Vop > Vss

DC ##tt (S EREIRHLHS)

2.2.DC Characteristics (External power supply)

Note :The relation of Vo> V1> V2> V3> V4> Vss, Vbb > Vss must be maintained.

Ta=25°C, Vss=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(| H) (Fe7) ) (Bfr)
Supply Voltage for Logic VbD-Vss 1.8 3.0 3.6 \%
(m¥y 7 HERET)
Supply Voltage for LCD drive | V0-Vss |Shown in 3.1. 93 98 10.3 \
(e en BB I FEIR R ) 3.2
V1-Vss | V1= (8/9)*V0 8.3 8.7 9.1 \
V2.Vss | V2= (7/9)*V0 7.25 7.6 8.0 \
V3.Vss | V3= (2/9)*V0 2.1 215 2.25 \
V4.Vss | V4 = (1/9)*V0 1.05 1.1 1.15 \Y
"High" Level Input Voltage VIH - 0.8xVoD - VoD \
("High" L~V A 15 F)
"Low" Level Input Voltage ViL - Vss - 0.2xVbbp \
("Low" L~ L A HEFE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8xVoD - Vob \%
("High" L~ L H f) )
"Low" Level Output Voltage VoL IOL=0.5mA \VbD - 0.2xVbbp \%
("Low" L UL F BT
Frame Frequency fFRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— L BEEE) 1/65 Duty,
VDD-VSS=3.0V
Current Consumption Iop VDD-Vss=3.0V, - 7.0 15.0 MA
(VHEFLFEIT) VO0-Vss=9.8V,
lo Checker - 0.5 1.0 mA
HifaFRR
Note :The relation of Vo> V1> V2> V3> V4> Vss, Vpbp > Vss must be maintained.
o LT O&ME - U TEMABRVET,
Vo> V1> V2> V3> V4> Vss, Vbp > Vss
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2.3.AC Characteristics (AC 4314%)

2.3.1.System Buses Read/Write Characteristics (80 series CPU)
8EY M MRS ULT—AREESA TS (80% CPU)

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" H) G =) (BAL)

Address Hold Time tars 0 - ns
(7 B L AFR—/L FEE)

Address Setup Time tass 0 - ns
(7 P2ty b7y 7HEH)

System Cycle Time teves 240 - ns
(AT bt A 7 VESRE)

Control High Pulse Width (Write) techw 100 - ns
(v ha—V"HOVAE (T A 1))

Control High Pulse Width (Read) teenr 60 - ns
(z b —L"H SV AR () — F))

Control Low Pulse Width (Write) tectw 90 - ns
(22 b — VLV AE(T A R))

Control Low Pulse Width (Read) tecrr 120 - ns
(zy FPa—A"L L AME (D — R))

Data Setup Time toss 40 - ns
(F—Fty b7 v 7HM)

Data Hold Time toms 10 - ns
(7 — & K —/v FEFH)

/RD Access Time taccs - 140 ns
(U — R7 7 & RIRH)

Output Disable Time tors 5 50 ns
(HH5 4 ¥ —7 1V BERD)
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Vpp=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" H) Gt &) (BAf7)
Address Hold Time tare 0 - ns
(7 N L AFR—/L N
Address Setup Time tass 0 - ns
(7 LAty N7 v 7HFH)
System Cycle Time teves 400 - ns
(VAT LA 7 )VIEFE)
Control High Pulse Width (Write) techw 120 - ns
(zy ha— V"BV AN (T A )
Control High Pulse Width (Read) tecrr 120 - ns
(= b r—"H OV AR (Y — 1))
Control Low Pulse Width (\Write) teoiw 150 - ns
(22 b — VLSV AR (T A R))
Control Low Pulse Width (Read) teelr 150 - ns
(2 b= V"LV RIE (U — R))
Data Setup Time toss 80 - ns
(F—=%ty N7 v 7HH)
Data Hold Time tons 30 - ns
(7 — & R—v FEE)
/RD Access Time taccs - 240 ns
(U — R7 7 & AI§H)
Output Disable Time tors 10 100 ns
(715 4 ¥ —7 VIR
tcres
o X X
N 7
tass taHs
CS1(CS2) \ ) \\
E— tccuw, tcor y A
WRRD \‘K‘ :‘Z tcchw, tccHr \_
tf * | toss . tows
DOo~D7
(WRITE) >i tr
s taccs R toHs |
DO~D7 ) Vi - g
(READ) ﬁ—
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2.3.2.System Buses Read/Write Characteristics (68 series CPU)
8EY M NSULT—REEZAIY (68% CPU)

Vbp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(| H) G B (BAr)

Address Hold Time tars 0 - ns
(7 FLAFB—/L N/

Address Setup Time tass 0 - ns
(7 P2ty M7y 7HEH)

System Cycle Time teves 240 - ns
(VAT KA T VEER)

Control High Pulse Width (Write) tewnw 90 - ns
(zty Fa—L"H UL AR (T A 1))

Control High Pulse Width (Read) tewnr 120 - ns
(2 ba—"H UL ARG (Y — F))

Control Low Pulse Width (\Write) teww 100 - ns
(2 Fa— VLSV AR (T A )

Control Low Pulse Width (Read) tewir 60 - ns
(zy Far— "L UL AR () — F))

Data Setup Time toss 40 - ns
(F—X%y N7 v 7))

Data Hold Time tore 10 - ns
(F— & R—/v FEEE)

Access Time (CL=100pF) taccs - 140 ns
(U — N7 7 & A K[ (CL=100pF))

Output Disable Time tors 5 50 ns
(A7 1« B—7 VB

F-55471GNFJ-SLW-ADN

OPTREX CORPORATION

Page 8/32

OPTREX Confidential




Vpp=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(| H) G B (BLfr)
Address Hold Time tars 0 - ns
(7 F L AB— R
Address Setup Time tass 0 - ns
(7 Fvaty M7 v 7HEH)
System Cycle Time teves 400 - ns
(AT LA 7 VEERD)
Control High Pulse Width (Write) tewnw 150 - ns
(2 b —V"H 7OV ABE (T A B))
Control High Pulse Width (Read) tewnr 150 - ns
(2 b —L"H SV A () — 1))
Control Low Pulse Width (Write) tewLw 120 - ns
(2 b= VL OVRIE(T A R))
Control Low Pulse Width (Read) tewrr 120 - ns
(zty Fa— L7 L A g (U — F))
Data Setup Time toss 80 - ns
(F—%2ty N7 v 7HE#)
Data Hold Time tore 30 - ns
(F— % R—v FEfE)
Access Time (CL=100pF) taccs - 240 ns
(U — R7 7 & AIRfE(CL=100pF))
Output Disable Time tors 10 100 ns
(A7 1 B—7 VB
tcyce
A0, RIW >{£ )§<
L8 £
tase taHe
CS1(CS2) \ _/L \_
4 N tewLw, tEwLR
E 7-/ T tewnw, tewkR Y '/7
tr — | tDs6 ~ toHe
DO~D7
(WRITE) % tr =
’ tacce . toHs :l
DO~D7 ) ¥ i
(READ) L
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2.3.3.Serial Interface Timing
(DUTFLT—REEZAIT)

Vbp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(| H) G B (BAr)

Serial Clock Cycle tseve 120 - ns
(D TFNT sy 7 A 7 VERR)

Serial Clock High Pulse Width tshw 60 - ns
(VTN ay 7 "H 7V A0E)

Serial Clock Low Pulse Width tsiw 60 - ns
UV TNray 7 "LV Ag)

Address Setup Time tsas 30 - ns
(7 PRty N7 v 7HE)

Address Hold Time tsan 20 - ns
(7 F L AFB—/L FEER)

Data Setup Time tsos 30 - ns
(F—%+t vy N7 v 7 )

Data Hold Time tson 20 - ns
(F— % R—/v FEER)

CS Setup Time tess 20 - ns
(CS By b7 v i)

CS Hold Time tesH 40 - ns
(C SAB—/ FEEE)
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Vpp=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(| H) G B (BLfr)

Serial Clock Cycle tseve 200 - ns
(U TNTay 7 A 7 VEER)

Serial Clock High Pulse Width tsHw 80 - ns
(VTN r ey 7 "H 7OV ATR)

Serial Clock Low Pulse Width tsiw 80 - ns
(DT NT sy "L SV AlE)

Address Setup Time tsas 60 - ns
(7 LAty N7 v 7R

Address Hold Time tsan 30 - ns
(7 B L AFR—/L N

Data Setup Time tsos 60 - ns
(F—& &y N7 v 7HFH)

Data Hold Time tson 60 - ns
(57— % R—v FH§HE)

CS Setup Time tess 40 - ns
(CS &y b7 v 7HH)

CS Hold Time tesH 100 - ns
(C SAE—/v FEFE)

) tscyc tcsH |
CS1, (CS2)
tsas tsAH
—p
A0
tr
tshHw
I\ tsLw y
D6(SCL) / /
] X A
tsps | | tsoH = tf
D7(Sl) { Y
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2.3.4.Display Control Timing (RRaA > bOA—LE A2 Y)

Vbp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Typ. Max. Units
(5 R) (FE =) (HAL)
FR Delay Time (FR IZAERFR) torr - 20 80 ns
VVpp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(" H) (ft %) (BfL)
FR Delay Time (FR JZJERE]) torr - 40 160 ns
CL
(Output)
torr
e >
FR i}<
2.3.5.Reset Timing (Utv k24 3249)
Vpp=2.7~3.6V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(" H) (it &) (HL)
Reset time (V- FKFH) tr - - 1.0
Reset "L” Pulse Width trw 10 - - us
(Vv RL L AE)
Vpp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(5 R) (f& &) (BAL)
Reset time (V& MK#H) tr - - 2.0
Reset "L” Pulse Width trw 20 - - us
(V&> R L7 /3v A lg)
RES
trw R R
¢ iy e
Instfar?e:asl >< During reset >J; Reset complete

Note : The input signal rise time and fall time (tr, tr) is specified as 15ns or less.
All timing is specified using 20% and 80% of VDD as the standard.
HEATMEBEDONS B Y ROSNEH TR Y IEH @, t) (X, 15ns LT THRES N E T,
BTDHA I 7L, VDD D 20%35 LT 80% % HHEL L CHE S E T,
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2.4 Lighting Specifications (/3w 9 54 M4EtE)

2.4.1.Absolute Maximum Ratings (#&xt & KE)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(H R) FE =) (& ) (HAT)
Forward Current IF (Note) - - 175 mA
(IR ) ()
Reverse Voltage VR - - - 5 \Y,
(HFEE)
LED Power Dissipation Pp - - - 616 mwW
(LED #F&4E%)

Note : Refer to the foward current derating curve.

The forward current (or voltage) must be tuned to satisfy as the forward current derating

curve mentioned relationship.

E EER OB OWNTIE, TREAZRB LT FE N,

TROFEZZT L O, IRER (EIHEEE) 2B T 2L6ERH Y £,

IF (mA)
175 ,
t
105 fmmmmmmmmmmmm e mmemm : ------------- '
i i
59,5 [==-m===-=-mmmmmme- EE—— ommmes
20 50 70 (85) Ta (°C)
2.4.2.Operating Characteristics (ENEE#E)
Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(" AH) (fc %) (% (BLAL)
Forward Voltage VF IF=105mA - 3.2 3.5 \Y
(IR EE)
Forward Current IF - - 105 - mA
(IR EE )
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3.Optical Specifications (EZEHEH)

3.1.LCD Driving Voltage ((ZREFEIET)

Parameter Symbol Conditions Min. Typ. Max. | Units

(5 H) G5 | G M U
Recommended Ta= -20°C - - 10.6 \
LCD Driving Voltage (Note ) V0-VSS Ta=25°C 9.3 9.8 10.3 V
HELHR AL E BN BRI (1) Ta=70°C 8.8 - - \

Note : Voltage (Applied actual waveform to LCD Module) for the best contrast.
The range of minimum and maximum shows tolerance of the operating voltage.
The specified contrast ratio and response time are not guaranteed over the entire range.
T Y2 — VEREPIEZHM U CRICREE = I A MR EONOBELRLET,
Min. ~Max. O EEFFIT, WEEY 2 —VORBENT Y XL > TEL D REFEEIETE
DEBFHZ T HOTHY . ZOHMEEIZ D> TLDOMONEFRIEER
(2 FT A N, IOERFME) ZRAET L0 TIEH D FHEA,

3.2.0ptical Characteristics (Jt2P4EME)

Ta=25°C, 1/65 Duty, 1/9 Bias, V0=9.8V (Note 4), 0= 0°, ¢=-°, B/L_IF=105mA

Parameter Symbol | Conditions Min. | Typ. | Max. | Units | Note
(" AH) (e %) (% ) (BA2) | GF)
Luminance of Module Surface LoFF OFF state 40 60 - cd/m® -
(&Y = — VREIRE) (OFF #7R)
Contrast Ratio (= 7 2 h ) CR - - 5.0 - - 1
Viewing Angle (¥4 #%i[H) - Shown in 3.3. (3.3.THA &) - -
Response Rise (32.EY) ToN - - 190 | 290 ms 2
(L) Decay ((ZFY) | ToFF - - 95 | 190 ms 3

Note 1 :Contrast ratio is definded as follows. (CR = Lorr / Lon)
Lon : Luminance of the ON signal
LorF : Luminance of the OFF signal
HEl: 2 b T A MNEDOER
ONRFEDIEE %Z Lon & L, OFFIRFEDIEE % Lorr & LTzHED = kT A IR,
CR=Lorr / Lon TEZ SN FE T,

Note 2 :The time that the luminance level reaches 10% of the saturation level from 100%

when ON signal is applied.
2 : OFF {KHE> & ONIREE UL 2 72, BEEE DZALAS 100%D> 5 10%I27E T 25 F TOREMH,

Note 3 :The time that the luminance level reaches 90% of the saturation level from

0% when OFF signal is applied.
13 : ONREED> & OFF IRREA~GIHE X 7= B, JEE DD 0%D> 5 90%IZ T 5 FCTORFH,

Note 4 :Definition of Driving Voltage
Appliing the typical value of VO-VSS showed in 3.1.
4 BREVELEDER
3.1 IHD VO-VSS (Typ.) Z#H,
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90°

(2 b7 A N EHRHIE )
*Driving condition (BREhZe1)

3.3.Definition of Viewing Angle and Optimum Viewing Area

*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢=-°
2 60=0", ¢=—" - @FHIRA b
: 1/65 Duty, 1/9 Bias, Vo=9.8V

(AERUREHEH)

0 90°
Canlill
= 00)
¢
180° I 0
270°
*Area [ ]| showstyp. CR>1.5 (Measuring Spot : 3.0mm¢)
CR=1.5 Wi/ d DA --- [ ]# (HER : 3.0mm¢)
3.4.System Block Diagram CRIEZER)
Temperature Chamber(18:R1&)
Rotation Table (BIEzR T—2)( 0,0 )
Photometer(7 ) F¥— R 27 # h A —4—)
#1980A WB {(1% LCD
Optical Fiber
} ------------------------------------------------- A (k7741 15)
)
Control Unit &
Compt.iter Waveform Generator =
(AvEa—5—) 2 k- SRRES O
Halogen bulb
(=R 7% 2w))
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4.1/O Terminal (I ~Oif¥F)

4.1.Pin Assignment (3#F4%)

CN1_(Master IC side for LCDP) (=A% —IC {il LCD »Sx/LH)

No. Symbol Fi5 Function ##E
1 NC Non-connection (CR{# A1)
2 FR Output for LCD Alternating Current Signal (& S22 ifbAg =)
3 cL Outpput for Displey Clock (F/x7 v~ Z7{g5H7)
4 /DOF Output for LCD Blancking Control
(BREBROT T % v 7HIEE B H )
5 /CS1 Chip Select Signal (L :Active) (Fv L7 MEHE (L: =)
6 CcSs2 Chip Select Signal (H : Active) (F» 7L 7 MERE (H: &)
7 /RES Reset Signal (L:Reset) (Vv Mg® (L :VEvh))
8 A0 H : DO~D7 are Display Data, L : DO~D7 are Instructions
(H: DO~D7EIF T —%, L: DO~DTIFA AT ay)
9 WR 80 family CPU : Write Signal (L : Active)
(80K CPUD T A MEH (L: B )
10 /RD 80 family CPU : Read Signal (L : Active)
(80% CPUD Y — F{E% L : B
1 DO Display Data (&=~ 7 —#15%5)
12 D1 Display Data (Ex=7—#15%5)
13 D2 Display Data (&7 —X{E%5)
14 D3 Display Data (=7 —#15%5)
15 D4 Display Data (£r=7—#15%5)
16 D5 Display Data (&= 7 —#15%5)
17 D6 Display Data (or Serial Data Clock Signal Input)
(R7T—421E5 (FiF, Y ITATFT—27vy 7{E5AN) )
18 D7 Display Data (or Serial Data Input)
(T —2ME5w (Fr2ix, I TAT—FAT)) )
19 VDD Power Supply (FEJREL)
20 VSS Power Supply (0V, GND) (EIRFESE (0V, GND))
21 VOUT DC/DC Voltage Converter Output 5 ERFD H F78H+
22 C4+ DC/DC Voltage Converter Positive Connection
(FEA = 7 ) B 1)
23 C3+ DC/DC Voltage Converter Positive Connection
(FEH = o5 o IE )
24 C1- DC/DC Voltage Converter Negative Connection
(FER =7 A1)
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No. |Symbol (Fi25) Function (i #g)
25 C1+ DC/DC Voltage Converter Positive Connection
(FEH =7 o B 1)
26 C2+ DC/DC Voltage Converter Positive Connection
(FEH = 7 o B 1)
27 C2- DC/DC Voltage Converter Negative Connection
(FIEH = 7 A lEsesm 1)
28 V1 Power Supply for LCD Drive (K :BREIFHEIR) [V1 = 8/9-Vo]
29 V2 Power Supply for LCD Drive (#&BRENHER) [V2 = 7/9-Vo)
30 V3 Power Supply for LCD Drive (K :BREIFHEIR) [Vs = 2/9-Vo]
31 V4 Power Supply for LCD Drive (/X&aSRENAHEIR) [V4 = 1/9-Vo)
32 VO Power Supply for LCD Drive ({2 5RE) FH &EIR)
33 VR V0 Voltage Adjustment Pin (V0O BB L~V %5 1)
Applies voltage between Vss and Vo using a resistive divider.
(P8l 8k L, VO-Vss MO ELEZEM T 25, )
34 C86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(A —7xA 2A%— FEIRIEE (H:68 %, L:80 %))
35 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
(RTINS TAT—H2BRES H: 737 L, L U T)
36 IRS This terminal selects the resistors for the VO voltage level adjustment.
(H : Use the internal resistors, L : Don't use the internal resistors)
(VO BIE L~V L 2 A % ORI T-)
(H: BV AZER, L: WERL A X R )
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CN2 (Slave IC side for LCDP) (AL —7 IC/iI LCD »Sr/LH)

No. Symbol &5 Function ##E
1 NC Non-connection (Ff# A¥G1)
2 FR Output for LCD Alternating Current Signal (& &5 iibAE = AS7)
3 CL Outpput for Displey Clock (&2 1 7155 AJ))
4 /DOF Output for LCD Blancking Control
(KEBEROT T % o FHIEE B AT
5 /CS1 Chip Select Signal (L :Active) (Fv L7 MEHE (L: =)
6 cs2 Chip Select Signal (H : Active) (Fv 7L 7 MEE (H: &)
7 /RES Reset Signal (L:Reset) (Vv ME® (L :VEvh))
8 A0 H : DO~D7 are Display Data, L: DO~D7 are Instructions
(H: DO~D7IXRRT—#, L: DO~DTIEA VA RT 7 ¥ a )
9 /WR 80 family CPU : Wirite Signal (L : Active)
(80RCPUD T A MEHE (L: ER) )
10 /RD 80 family CPU : Read Signal (L : Active)
(80ACPUD Y — FE5E L :ER)
11 DO Display Data (7 —X{E%5)
12 D1 Display Data (Fr7—#{E%5)
13 D2 Display Data (&7 —#15%5)
14 D3 Display Data (£x=7—#15%5)
15 D4 Display Data (=7 —#15%5)
16 D5 Display Data (R77 —#15%)
17 D6 Display Data (or Serial Data Clock Signal Input)
(R/orT—2EE (Fiix, YV TAT—2 70y 755 A0) )
18 D7 Display Data (or Serial Data Input)
(FrT—2EE (FiE, YV TAT—=2AN) )
19 VDD Power Supply (EBIRE/T)
20 VSS Power Supply (0V, GND) (ZEJR#&ET (0V, GND))
21 VOUT DC/DC Voltage Converter Output 5/ EHFD H F7¥H+
22 C4+ DC/DC Voltage Converter Positive Connection
(FEH = o5 o IE e )
23 C3+ DC/DC Voltage Converter Positive Connection
(FEH = o5 o IE )
24 C1- DC/DC Voltage Converter Negative Connection
(FEH =7 A1)
25 C1+ DC/DC Voltage Converter Positive Connection
(FER =T v IR 1)
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No. |Symbol (Fi25)

Function (i% #E)

26 C2+ DC/DC Voltage Converter Positive Connection

(FEH =7 o B 1)
27 C2- DC/DC Voltage Converter Negative Connection

(FER =7 o AlEsE 1)
28 V1 Power Supply for LCD Drive (K :BREIFHEIR) [V1 = 8/9-Vo]
29 V2 Power Supply for LCD Drive ({&&nBREIHEIR) [V2 = 7/9-Vo]
30 V3 Power Supply for LCD Drive (K :BREIFHEIR) [Va = 2/9-Vo]
31 V4 Power Supply for LCD Drive (#&aBRENHEIR) [V4 = 1/9-Vo]
32 VO Power Supply for LCD Drive ({2 5RE) H EIR)
33 VR V0 Voltage Adjustment Pin (VO &L U~V %G 1)

Applies voltage between Vss and Vo using a resistive divider.
(HEHimrEl e L, VO-Vss HOMEBEELZEHT 2, )

34 C86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(A HF—T A 2A%— FEIRIEE (H:68 %, L:80 %))
35 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
(RIS TAT—2BRRUEE H: ST L, LU T L)
36 NC Non-connection (Rf# A1)

CNB3 (for Backlight Unit) (\Xv 27 54 ~H)

No. Symbol (F2&) Function (i %E
1 LED A LED Anode Terminal (LED 7/ — Rim+)
2 LED K (CATHODE) LED Cathode Terminal (LED » V' — Riig+)
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4.2.1. When using the external power supply circuit

NP EREIGEBZERT 555)

4.2 Recommended Connection for the Power Supply (ZEREt#A 5 F D HEZ A EEEE)

VDD | VSS | VOUT

C3+

C1-

C1+

C2+

C2- | V1 V2 | V3 | V4

VO

VR IRS

Ca
'_{ ‘_I (NC)

(NC)

(NC)

(NC)

(NC) (NC)

(NC)

VoV

External

Power Supply

*Ca : 1.0 to 4.7uF (Voltage rating EHEE: 10V)
*(NC) : no connection k{&RiHF

4.2.2. When using the internal power supply circuit
(N EREEERZERYT 558)

This model has the function to operate by the internal power supply or
the external power supply.
However, we don’'t recommend the internal power supply caused from
insufficient display quality.
So please adopt the external power supply for operating this model.
ARG, BRI L BEARIEL TR Y ¥ A,
IO, SNRERIC L DG4 EABEVES,
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4.3. Recommended Connection for I/O Terminal (/O iF D E 5 ER1ELE)

*In case of selecting 80 series CPU of 8-bit parallel data transfer.
BEY b RSLLT—REE (80 % CPU) DIFA)

CH1 (Master side) CM2 (Slave zide)
FR FR
cL cL
/O0F f00F
<t (s [Cs >
] cs2
<+ {RES {RES
<} 20 A0
<] ANR, AR
<Z RO /RO
<t — oo oo
<t— o o1
<l— o2 o
<]7 K] D3
<l— 04 D4
P S— [n}3 1]
< DBCSEL) DE(SCL)
< DF(sh D7l Ca
<’7 D O —9—©@
<3— W55 S5 ——®
(NC) YOUT YOUT (NC)
(NC) Tt Dok (NC)
(NC) i+ Lo+ (NC)
(NC) Ci- Ci- (NC)
(NC) Cl+ Cl+ (NC)
MO o+ Ci+ (NC)
(NC) o -y (NC)
Ext | hd i
xterna
Power i e
Supply i b
i K
W0 Al
(NC) R o (NC)
Caf co6 —@
s Pis
IRS
(NC) : no connection
RIERIF
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4.4 Block Diagram (FRv 984T 455 L)

LED A
LED Backlight
LEDK
FR* ]
oL COM 32
/DOF ] LCDP
4_
cs1 " 240 x 64 dots
cs2————¥
/JRES—
A
R
TWR SEG 132
/RD —8’
DO~D7<+’
VDD |
V8§ ——————» FR >
VOUT ] CL >
Control LSI IDOF SEG 108
Cot ] >
C3+ <+ /CS1
cl-+— NT7534 Cs2 "
cl1+«— (Master) /RES
2+ AT
C-¢t— /WR
A4 TR E— /RD —8’
V2 DO~D74——7—3 COM 32
V3 VDD
V4 e —
Vo] VOUT +——
VR N Control LSI
C4t
(& T S—
Q3+
Pis cr.— NT7534
RS~ c1+«—  (Slave)
2+
-
A E—
AR —
V3]
V4]
Vo ]
VR—
c8—
p/s —
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5.Test (EBREX)

No abnormal function and appearance are found after the following tests.
TRRORBR L Eh L c%, REROCEEICRENR RN &,
Conditions: Unless otherwise specified, tests will be conducted under the following condition.
Temperature: 20+5°C  Humidity: 65+5%RH
Tests will be not conducted under functioning state.
S BHITHREOEONIRY | IR 20£5C, B 65£5%, MRERIETITS,

No. Parameter ((HH) Conditions (FRERNZE) Notes
1 High Temperature Operating | 70°C+2°C, 96hrs
(R BN ERER) (operation state) GEFEIRAE)
2 Low Temperature Operating | -20°C+2°C, 96hrs 1
(IR BN ERER) (operation state) (EEEIKAE)
3 High Temperature Storage 80°C+2°C, 96hrs 2
GERERESEaEY 7
4 Low Temperature Storage -30°C+2°C, 96hrs 1,2
(EIE PR AFARER)
5 Damp Proof Test 40°C+2°C,90~95%RH, 96hrs 1,2
(2B (BE) ) (operation state) (EEIRHE)
6 | Vibration Test Total fixed amplitude (2#EE) : 1.5mm 3
(IRENRER) Vibration Frequency (IREh/E %) : 10~55Hz

One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes
(11E18 1 5 X.Y.Z 3 /718 4% 15 53 [)

7 | Shock Test To be measured after dropping from 60cm high on
(TEEEEER) the concrete surface in packing state.
(EMOFRELIRFEIZ T 60cm DR S 0> 5
TROBEHEHT2L 7 ) — MNE~ET, )
Dropping method corner dropping(%& 5% T)

A corner : once(1 [&])

Edge dropping(#% 5% )
B,C,D edge : once(1 [E])
Face dropping(Ei& T)
iGOcm E,F,G face : once(1 [E])
Concrete Surface(a >4 ') — FK)

Note 1 :No dew condensation to be observed.
Note 2 :The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after removed from the test chamber.
Note 3 :Vibration test will be conducted to the product itself without putting it in a container.
Tl RRERLARNI &,
2 B, WIREImBRELIC 4 BREGE L%, WEEERT 5,
3 ARREMAVPLCD &Y= — VERTERT S,
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6.Appearance Standards (4} E3R1K)

;_1.0m11

6.1.Definition of applicable Zones (SRR OBERY — > DER)

10mm

!

X RETTE B S " H

CZONE _

1.0n‘1n

A-ZONE

B-ZONE
/

X

l 10mMm
X ..n,..»..mm—mi L & = o L P -

6.2.Inspection conditions (S ERIEEEH)

~1
X

X : Maximum Seal Line. (K& & 5 > — L3 Huei)
A-Zone : Inner 1.0 mm of X Line. (XD A{H1.0mm % #4E & -4 5 FH k)
B-Zone : To A-Zone from X Line. (X»>HAY — > % TOFEEK)
C-Zone : Outer of X Line. (XX 9 #Mal>fEER)

The LCD shall be inspected under 40W white fluorescent light.
The distance between the eyes and the sample shall be more than 30cm.
All directions for inspecting the sample should be within 45°against perpendicular line.
40W DHOLITIZ T, Yo7 r & OBk 30em LA ETHBEIZ L VA ZIT 5,
P VE BT DT, B UCHIRAES 457 OFEN LT 5,

However, when the statement of C zone is shown in the drawing and it overlaps with B zone,

C zone of the drawing is applied.
(EL., A C Y~ DRRENH Y B Y —ICERLZE AKX O C V'~ AT 5)
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6.3.Standards (S}MERFR#E)

D= (Long + Short)/2,
D=

*: Disregard, Units : mm
(BE+HERZ) /2, * B, BEAL:mm

No. | Parameter ((EE)

Criteria CHIEH%E)

1 Dot shape
(Fy hg—r

K

)
U

(1) Pin Hole (£ 7k—/1)

Dimension Acceptable Number
(K& &) FFEEE0)
D<0.10 *

1 pc/dotorless 1{E/M AT
010<D<0.20
5 pcs/ cell orless 5 {E/ &z LLF

(2) Breakage or Chips / Deformation (/xi},/Z¥)

1.Dot Type R h& A7

SN
Thdl

Dimension Acceptable Number
— (K& &) (R0
A<0.10 *
(Should not be connected to next dot)
— (BT 51 b & EEf L 7220)
1 pc/ dot or less
5 pcs / cell or less
0.10<A<0.15 118/ F> ROAF, 5EMEAVLLT
(Should not be connected to next dot)
(BT 5V b & L 220)
B<0.15 *

2.Defective type extends over multiple numbers of dots
HBEHO Ry NIEERLZAT)

Dimension Acceptable Number
(K& &) (FrEEZ0
D<0.10 *
1 pc/ dot orless
5 pes / cell or less
010 <D <020 118/ F > NEUF, 582 VELT
(Individual dot must secure 1/2 area
or more)
(% D K M 1/2 PLERER)
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D = (Long + Short) /2, *: Disregard, Units: mm
D= (BE+ER) /2, * M, HLL: mm

No. | Parameter (CEH)

Criteria CH|EH:%E)

2 Black and

White Spots,

Foreign Substances
(FHA

Iy

(TR0 € )

(1) Round Shape (FIkd D)

Zone (fE15) Acceptable Number
Dimension (FFAE %)
(K& Z) (mm) A B C
D<0.10 * * *
0.10<D<0.20 6 *
0.20<D<0.30 4 *

Individual dot must secure 1/2 area or more.
(%D ¥Ry MIEFED 12RO Z &, )

(2) Line Shape (ko m)

Zone Acceptable Number
e (FrafEo
Length Width
£ X(mm) ME(mm) A B C
* W <0.03 * * *
L <20 [0.03<W<0.05 5 *
L <1.0 W<0.10 4 *
010 < W In the same way (1) *
() IZNE¥ %

No more than 9pcs as total. (2EDOFFAEEHILELLT & T5)
(Refer to “Complex Foreign Substance Defects”)
(HEE YRS EBR)

3 Color Variation
(fade i)

Not to be conspicuous defects.
(FBELWKREREZ L, )

4 Air Bubbles

(between glass Zone (A1) Acceptable Number
& polarizer) Dimension FFAE%0)
(R YR TE) (K& &) (mm) A B C
D<0.30 * * *
0.30<D<040 3 * *
0.40<D<0.60 2 3 *
No more than 3pcs as total. (2EDOFFAEEEIL I MU T & T %)
(Refer to “Complex Foreign Substance Defects”)
CHEERMR R SR
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D = (Long + Short) /2, *:Disregard, Units: mm
D= (ER+8E%)/2, * &4, HAL:mm

No. Parameter (PAH) Criteria (HEFLH%E)
5 Polarizer Scratches Not to be conspicuous defects.
(REE S 2 - FTR) (FELOWRRDREZ L, AL, CY—3ERETD, )
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module
(URIEIRIG ) is not defective. Except C zone.
(HHEICRERN D bDOEIRMET D,
BL, CY—FEHEET5, )
7 Complex Foreign Black and white spots, line shaped foreign substances or air
Substance Defects bubbles between glass & polarizer should be 9pcs maximum
(&R R R in total. Except C zone.
(BA, BRED, RORRIBIEEFIEUTET 2,
8 Distance between 20mm or more. Except C zone.
Different Foreign (R o IR 20mm 2L L &9 5,
Substance Defects BL, C/ =3 EHET 5, )
(5472 2 S o BERE)
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7.Code System of Production Lot (#Eovy F&ES)

The production lot of module is specified as follows.
TV 2a—0ER y PRSI ROLIITKLT D,

1 s i

L Factory Control Number L& H %5 (0~99)
Date of the week RUEER (A~G)
Factory Number 47 L3585 (0~9)
Factory Code 35705 (Alphabet)
Production Week #iE#E (1~5)
— Production Month #5& A (1~9, X, Y, 2)
“—— Production Year &&EA4  (Lower 2 digits FE/EAEELT 2 #1)

8.Type Number (& S &)

The type number of module is specified as follows.
ZOEY 2= OREANIT, KO XS ITEKTT D,

355471AD

9.Applying Precautions GER F®DFE)

Please contact us when questions and/or new problems not specified in this

Specifications arise.
AHAREICET 25, 3R ETE R LS ORISR AE LTI2EE .
MEWHED FWETHZ L 35,
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10.Precautions Relating Product Handling (1S RIEVEDZFE)

The Following precautions will guide you in handling our product correctly.
ARG AZTE L THEAELS #I2, WOFHICIEZ T IV,

1) Liquid crystal display devices
(1) The liquid crystal display panel used in the liquid crystal display module is made of plate
glass. Avoid any strong mechanical shock. Should the glass break handle it with care.
(2) The polarizer adhering to the surface of the LCD is made of a soft material.
Guard against scratching it.
1) WRRBRRBTFIZTONT
(1) WRBTREY 2= VIHEA LT DWEFRTRETIE, VT ATESRTOESTDOT
TRV E R 2 5 2 R0 T RS0,
FNNIEAELEHEE, BRTTPOIRY PNZIT o ZTIEE TS,
@)W%%Tﬁ%@%ﬁ %Dﬁffﬁéﬁtmi\M%zwﬁﬂfﬁ%rwé%\
BEDTFRNESITLTREN,

2) Care of the liquid crystal display module against static electricity discharge.

(1) When working with the module, be sure to ground your body and any electrical
equipment you may be using. We strongly recommend the use of anti static mats
(made of rubber), to protect worktables against the hazards of electrical shock.

(2) Avoid the use of work clothing made of synthetic fibers. We recommend cotton
clothing or other conductivity-treated fibers.

(3) Slowly and carefully remove the protective film from the LCD module, since this
operation can generate static electricity.

2) WBBREY 2— VOB Y FNIZDONT (FEXR)

() AE, BERRIEICIIMNTT7T—AF L TFEW, T, EERITIT —OER g v 7%0
DEDN D D%, FEIE~Yy N (=) 2BEOLET,

(2) TEEERITCIRA BT T, ARG ELI S =MD A A B O LE T,

(3) BEIMNEELETOT, BMEBFRDORET 4 VLT Po< D EHBPLTFIV,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
"Recommended storage conditions" Temperature: 15~25°C
Humidity: 60~70%RH
No dew condensation to be observed.
(2) Keep the modules out of direct sunlight or direct exposure to ultraviolet rays.
(3) Protect the modules from excessive external forces.
3) WRFTFEY 2 — NV EZBEERTRIINE L2ThER 6 R 0GR T
(1) =ik, @ROHFTTHRE LRNTTE,
THELEORAE S5f ) JREE © 15~25°C, 1B : 60~T70%RH, FEERDIEAERE Z &,
(2) BB, HOVITEIRPERE L LRI I LTREN,
(3) MBI RFRAIDBIMO L RNE ST L TFE,

4) Use the module with a power supply that is equipped with an overcurrent protector circuit,
since the module is not provided with this protective feature.
4)%%%f%yz~wr@ BEMAHERESA > TEY FHADT, F—OHARIHA.
B IRER R OEIRZ T T S0,
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5) Do not ingest the LCD fluid itself should it leak out of a damaged LCD module.
Should hands or clothing come in contact with LCD fluid, wash immediately with soap.
5) MR EY 2 — AP L, i AR ZDbhH LTSS, BICARZY
LI LTREW, WENPFRIOKMR EITME LIZEEICE, EBIZATATED
WMLTREIVY,

6) Conductivity is not guaranteed for models that use metal holders where solder connections
between the metal holder and the PCB are not used. Please contact us to discuss
appropriate ways to assure conductivity.

6) AXNKRNF—2FRATLHEEICSNT, A XA E — & HR A BT LDV
FROBGEIL, BBARIE L F¥ A, MEREBELHEINDIHEIE. BIBRIHR T IV,

7) For models which use CFL:
(1) High voltage of 1000V or greater is applied to the CFL cable connector area.
Care should be taken not to touch connection areas to avoid burns.
(2) Protect CFL cables from rubbing against the unit and thus causing the wire jacket to
become worn.
(3) The use of CFLs for extended periods of time at low temperatures will significantly
shorten their service life.
(4) After storing the product (or LCD) under low temperature and/or in dark atmosphere for
a long period of time, CCFL may take longer time to reach its specified brightness.
7) CFLAEMATHEIZONT
(1) CF LAY —7NOaxxy Z3I2iE, 1000V EOEEESHIMS A TWET,
RHABICEMT S & XMEORREZRD FTOT, MOFENICZTEET I,
(2) CF L =700, ERICEM BN BRE LWL I TET TS,
(3) CF LiZ, KR T L7256, FiROFMIIH L THELIESRD 7,
) R OB FTRE SNTWDHEE, RATE TICRFMN 2220 ZENFE D £,

8) For models which use touch panels:
(1) Do not stack up modules since they can be damaged by components on neighboring
modules.
(2) Do not place heavy objects on top of the product. This could cause glass breakage.
8) Z v FRFNAEMAT HEREIZONT
(1) EREZZLARNTTFSWY, =y VTREEZEOTLZ LD £T,
(2) BICEEVMZBEPRNTTE,

9) For models which use COG, TAB,or COF:

(1) The mechanical strength of the product is low since the IC chip faces out unprotected
from the rear. Be sure to protect the rear of the IC chip from external forces.

(2) Given the fact that the rear of the IC chip is left exposed, in order to protect the unit from
electrical damage, avoid installation configurations in which the rear of the IC chip runs
the risk of making any electrical contact.

9 COG, TAB, COF%2HEMHTAIHREIZONT

(1) I CFyTERMPEDEERH L TND R, BMATRENME 2o T ET, BNz
BRL T, [ CFy7HEIZBOWANBIMh L0 E S5 +5EE L TTFEV,

2 1CFy7EENREOEFERHL TVDOH, BXAMEEN L LTI CFy VEmIC
AR AT D & O RS TR T TR E W,

FTo, I L HBEEMELHIE L, BRI EHERT D120, RS b3
MiEE LTFEWN,
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10) Models which use flexible cable, heat seal, or TAB:

(1) In order to maintain reliability, do not touch or hold by the connector area.

(2) Avoid any bending, pulling, or other excessive force, which can result in broken connections.
10) 7%, B—hi—, TABZFEHTIHEREIZONT

(1) EHMEMRDZ, Wm0 22T EN,

(2) WIFROVFREMED B 5 %, HHERAT Y TR, BloR D BB EZIMZRNTFE,

11) In case of buffer material such as cushion / gasket is assembled into LCD module,
it may have an adverse effect on connecting parts ( LCD panel-TCP / HEAT SEAL/FPC /
etc., PCB-TCP / HEAT SEAL / FPC etc., TCP-HEAT SEAL, TCP-FPC, HEAT SEAL-FPC,
etc.,) depending on its materials.

Please check and evaluate these materials carefully before use.

1) T 2= NI v a UMEBEZEETOHE. 7y a b MEOMEIZLY, I’EE
Vo — VR (LCD /3% v & TCP, &t — k¥ —/V /FPC%, PCB & TCP/ t— I —/L
/FPC%:, TCP,/ & — ki—/V /FPC %5 OFH ORHi) (BB E RITTRIHEMENH D
FTOT, FHNZHoARHhz LTTFIW,

12) In case of acrylic plate is attached to front side of LCD panel, cloudiness ( very small

cracks ) can occur on acrylic plate, being influenced by some components generated
from polarizer film.

Please check and evaluate those acrylic materials carefully before use.

12) W AFNVORTHIIZT 7 VARERET 256, 77 VVOMEIZLY | Rtk bRAeE
T ORGP DOEETT 7 VARIZEE MR Ty 7)) BEETLRRENRS Y F5 DT,
FANZ o 7Rkl 2 F2 L TTF Sy,

13) Flickering due to optical interference may occur by combination of a) LCD driving frame
frequency decided by either internal oscillator in driver IC or external clock input by
the customer and b) lighting frequency of either backlight or other light sources.

Please evaluate enough at the environment of actual use, and decide the driving
condition that does not cause flickering.

13) B I A NICHRFEIRIEIFE 8 2 WITSMBATI 7 1y 712 3o TRIE S IR EaBEE) 7 L— A
B OMEIZ Lo TX, Ny 7 F4 b, FOMORIRD ST BHEEE S 5 VI3RS B 3K
EDOKFHBRTHWICLDLT Y v =B ETHH RN DY FT 0T, EFHREICE
FE TR AT, T U v = DORELROVEEICTIERTEWY,

14) Please be advised that do not apply DC voltage to the LCD.

If DC voltage is applied to the LCD, then it may cause poor display quality.
14) BB TRBEFIZD CHHMSNGZWE S ICEERNET,

FIIESN BB RRABRORRE & 20 £97,
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11.Warranty (REFEH)

This product has been manufactured to your company’s specifications as a part for use in your
company’s general electronic products. It is guaranteed to perform according to delivery
pecifications. For any other use apart from general electronic equipment, we cannot take
responsibility if the product is used in medical devices, nuclear power control equipment,
aerospace equipment, fire and security systems, or any other applications in which there is a
direct risk to human life and where extremely high levels of reliability are required. If the product

is to be used in any of the above applications, we will need to enter into a separate product
liability agreement.

UREMIT, Eto —ROBE ARG A OGS & LT, #tRe TR S /iEsh
bDOTHY, BEMARERGERMCHERT 50T, H—, HRa» —KE
P DEBEAMICE D D BRSO HIERs . MZETEEE. PSP E S DD T
EVEHEMEZERSND ARIEAN S5, e LTE—OoEEZzAVEEA,

. 23005 AEICEH S 5856, MEMRTICET 2804, BIRkRE L THEL X2 BEW
BLETFET,

1) We cannot accept responsibility for any defect, which may arise from additional anufacturing
of the product (including disassembly and reassembly), after product delivery.

D MARIATONZBINL (5 - BHEAET) KBTS ARSI 2EFE LTL,
ZOELEEAVEREA,

2) We cannot accept responsibility for any defect, which may arise after the application
of strong external force to the product.

2) Sl Z LI L D BAETIHIRERIDEF L UL, F0ELEAVERA,

3) We cannot accept responsibility for any defect, which may arise due to the application of static
electricity after the product has passed your company’s acceptance inspection procedures.

3) HHEEBREICTEK L, HShiek, BEXENIMSTRET LI ARESIIDEE
LTk, #D0EMEAVETA,

4) When the product is in CFL models, CFL service life and brightness will vary According
to the performance of the inverter used, leaks, etc. \We cannot accept responsibility
for product performance, reliability, or defect, which may arise.
4) CFLAEFEHATIHMMEICISNT, CFLOEMOEEL, EHT DA —F—DMEE
V—27% TR LEY, "ERETOMRE, FEEELOTRESIC T E LTI, TOREME
EAWVWERA,

5) We cannot accept responsibility for intellectual property of a third party, which may
arise through the application of our product to your assembly with exception to those
issues relating directly to the structure or method of manufacturing of our product.

5) UM A L2 Z ik ERT S TERAROEMBIC OV TIE, SRS OME
RANEICE#EED L bOLSMNIHOE E L TE, FOBEEZAVER A,

6) Optrex will not be held responsible for any quality guarantee issue for defect products
judged as Optrex-origin in 2 (two) years from Optrex production or 1(one) year from
Optrex Group delivery which ever is shorter.

6) WALICENT D L HIE SN ARGMOBERGEHFRIC oS £ LT, BARER LY 24,
L < TR AR . UTHR D |MOEHAE 1 EDO EL LRNERE SETIHE £7,
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