LCD Module Technical Specification

First Edition ~ #1hx4E &K

Customer's Product No ;| ==========

OPTREX CORPORATION

Approved:

Checked:

Prepared:

Yasuo Kawasaki
QUALITY ASSURANCE DIVISION

Atsushi Nagatani
China Design

Kai Zhu

China Design

. o - Dec. 01, 2009
ﬁEIEEIi%F\‘:E‘ v “‘/I/ﬂ:%%‘: Final Revision S #&a
Sep. 14, 2010
weno.  F-55472GNFQJ-LB-AEN
Customer - OPTREX STANDARD ./ A rLy O AR A A —K

APPROVED

By

Signature :
Date :

as having been accepted.

Please return this specification within two month with your signature.
If not returned within two month, specification will be considered

ZHEEI ZMEI 0 . 2010 4E 11H 148 F Tl B E TR Z &,
TR EEAET, BELRVNHO L LTERYFHWAE S CIEE 7,

F-55472GNFQJ-LB-AEN Rev.1

OPTREX CORPORATION

Page 1/31

OPTREX Confidential




Table of Contents (H )

1. General Specifications (—MXfEEE) ..o 3
2. Electrical Specifications (FERAIEFE) oo 4
3. Optical Specifications GEZFAIAE) oo, 15
4. 1/OTerminal (I, OBET) oo 17
5. TeSt (FRBR) oottt 22
6. Appearance Standards (FMEIRIE) oo, 23
7. Code System of Production Lot (B1E 1 v F&EE) i, 24
8. Type Number (BUAAT) e 27
9. Applying Precautions GEF EDVER) oo, 27
10. Precautions Relating Product Handling (B HERO EOER) 28
1. Warranty (BRAEZRIE) oo 31
Revision History (XETIEEE)
Rev. (i) | Date (&#TH) | Page (~3—¥) Comment (M%)
1 Sep.14, 2010 3 1. General Specifications (—f%f1A4%)
Dimensional Outline (448X
F-55472AB base — F-55472AE base
27 8. Type Number (A
F-55472GNFQJ-LB-AEN — 355472AE
F-55472GNFQJ-LB-AEN Rev.1 OPTREX CORPORATION Page 2/31

OPTREX Confidential




1.General Specifications (—fi# 48

Operating Temp.

(BN YRR E#L)
Storage Temp.

(PRTFIR B PH)
Dot Pixels

(N MERD
Dot Size

(R MraX)
Dot Pitch

(R hEYF)
Viewing Area

(AR HLET i pH)
Outline Dimensions

(FMEHE)

Weight
(H#)

LCD Type
(LCD ff:4%)

Viewing Angle
(1544)

Data Transfer
(7 — Rk =)

Backlight
(HEAfAR)

Additional Spec.
(RFERELAER)

Drawing
(AT
Supply Spec.
(EEIRAAR)

min. -20°C ~max. 70°C
min. -30°C ~max. 80°C
128 (W) X 64 (H) dots
0.47 (W) X 0.47 (H) mm
0.50 (W) X 0.50 (H) mm
69.0 (W) X 36.5 (H) mm
89.7 (W) X 49.8* (H) X 6.0 (D) mm
* Without Flat Cable and LED Cable
* 7Ty br—7NVEOLED ¥ —7 NV &ERL)
37.5g max.
NTD-26307
F-STN /Black & White-mode (A EE—F)
Transmissive (F@#A!)

6:00

8-bit parallel data transfer (8 &> bk /37 L LT — X fizik)
Serial data transfer (U 7 /L7 — X §i5ik)

LED Backlight (LED N2 54 k) /
Blue (7 /1—)

Vivid Color Display Specification (2772 % 7 —FntiAk)
(High Performance Color is Used) (HPC )

Dimensional Outline (4M#[X]) F-55472AE base

This model has the function to operate by the internal power
supply or the external power supply.

In case of applying the internal power supply,

please evaluate image qualities carefully before you adopt it.
AR T, NEBRER K& OSSN EIR G IC L > TEfES ¥ 5
ZEBNTEETH, NEEREGZEHT 55813,

B SN TeU IV s N 1)Y= S
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Lead free - Our product corresponds to lead free.
7 U—) 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 U —lZxHE LT £9,
LBrtDEr T U —DEFRIFLLTOEY TY,

1) WEEY 2— /WERLTWD THH)

2) ST 2— VIR LTS T8 G 1557)
BL, EFHMENEICE ENTODMITTEE LET,

RoHS regulation . To our best knowledge, this product satisfies material requirement
(RoHS H7E) of RoHS regulation. Our company is doing the best efforts to
obtain the equivalent certificate from our suppliers.
LHORIT AR BT, AR IT RoHS #E D
FHEEALEWZLTNDEERMLTBY ET,
Lkl LTI, #0 A — U — 512k U TR DIREE A
KD B R FKRIRDE S 247> T £7,
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2.Electrical Specifications (BERBIEFHE)

2.1.Absolute Maximum Ratings (xR KE)

Vss=0V
Parameter Symbol Conditions Min. Max. Units
(| R) (FC ) (%% 1) (HAT)
Supply Voltage (Logic) VbD-Vss - -0.3 4.0 Y,
(v 7 HEREL)
Supply Voltage (Booster Circuit) Vourt (Note) -0.3 15.0 V
(FEREE HEIRETE)
Supply Voltage (LCD Drive) Vo (Note) -0.3 15.0 \
(e i B E B IR R )
Input Voltage VIN - -0.3 Vpp+0.3 \
(AJJEE)
Note :The relation of Voutr> Vo> V1> V2> V3> V4> Vss,
Vout > Vpb > Vss must be maintained.
o L FOEMAERZ L TREW,
Vout > Vo> V1> V2> V3> Va> Vss, Vout > Vbp > Vss
2.2.DC Characteristics (Internal power supply)
DC #¥tt (NEEIRHLHE)
Ta=25°C, Vss=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(" AH) (Fe %) (% ) (BLAL)
Supply Voltage VbD-Vss 2.8 3.0 3.3 \Y,
(m¥y 7 HERERE)
Booster Output Voltage Vout Excerpt voltage 11.2 - 13.2 \Y,
(FEREHERETE) booster circuit
(FEREE AR <)
Voltage Regulator Vo Only follower circuit| 8.88 - 12.7 \
Operating Voltage (BEZ7A41TU—
(e BB B R R ) (B 0 )
"High" Level Input Voltage VIH - 0.8Vop - \/o') \Y,
("High" L~V A JJEEE)
"Low" Level Input Voltage ViL - Vss - 0.2Vop \Y,
("Low" L~ L A HTEE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8Vop - Vob \Y
("High" L~V H 18 E)
"Low" Level Output Voltage VoL IOL=0.5mA \VbD - 0.2Vop \Y
("Low" L ~ULHH A1 EBIT)
Frame Frequency fFRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— 2B 1/65 Duty,
VDD-VSS= 3.0V
Current Consumption Iob VDD-VSS=3.0V, - 1.1 1.6 mA
(HE B All power circuits
(IR B A)
Note : The relation of Vout> Vo+0.5V > Vss, Vout > Vbp > Vss must be maintained.
UL T OS2 U CHERBVET,
Vout > Vo+0.5V > Vss, Vout > Vbp > Vss
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2.3.DC Characteristics (External power supply)
DC 5% (SMEREREEE)
Ta=25°C, Vss=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(5 R) (FE#=) (&% ) (HA7)
Supply Voltage for Logic VbD-Vss 1.8 3.0 3.6 \Y,
(v¥y 7 HEIRERE)
Supply Voltage for LCD drive VO Shown in 3.1 8.88 9.35 9.82 \Y
(MR AL B BB IR R ) (3.1 2H)
V1 V1 =128/9 7.89 8.31 8.72 \Y
V2 V2=17/9 6.91 7.27 7.63 \Y
V3 V3=2/9 1.97 2.08 2.18 \Y
V4 V4 =1/9 0.99 1.04 1.09 \Y
"High" Level Input Voltage VIH - 0.8Vop - \/o's) \Y,
("High" L~V A JJEEE)
"Low" Level Input Voltage ViL - Vss - 0.2Vop Y
("Low" L~ L A ) BB E)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8Vop - Vbb \Y
("High" L~V H 18 E)
"Low" Level Output Voltage VoL IOL=0.5mA \VbD - 0.2Vop \Y
("Low" L UL HH F )
Frame Frequency fFrRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— 2B 1/65 Duty,
VDD-VSS8=3.0V
Current Consumption Iop VDD-VSS=3.0V, - 1.1 1.6 mA
(VHF )

Note : The relation of Vo> V1> V2> V3> V4> Vss, Vb > Vss must be maintained.
LT O AR UCTERBWLES,
Vo> V1> V2> V3> Va>Vss, Vbp > Vss
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2.4 AC Characteristics (AC %¥14%)

2.4.1.System Buses Read/Write Characteristics (80 series CPU)
8EY M NRSUILT—REELA I Y (80% CPU)

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter (YEH) Symbol (F05) Min. Max.  |Units (/)

Address Hold Time tars 0 - ns
(7 F L AFB—/L REER))

Address Setup Time tass 0 - ns
(T FLvAty M7 v i)

System Cycle Time teves 240 - ns
(VAT LA 7 VEER])

Control High Pulse Width (Write) techw 100 - ns
(2 be—V"H 7L ARR(T A 1))

Control High Pulse Width (Read) techr 60 - ns
(22 b r—V"HSL AR () — F))

Control Low Pulse Width (Write) teoiw 90 - ns
(22 b= VLV RIE(T A R))

Control Low Pulse Width (Read) teer 120 - ns
(z2y hr— L L RIE () — R))

Data Setup Time toss 40 - ns
(F—2ty N7 v 7))

Data Hold Time tous 10 - ns
(T — X R—)v K]

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

Output Disable Time tors 5 50 ns

(M7 1 B— 7 VHEE)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter (PEH) Symbol (F5) Min. Max.  |Units (BAfir)

Address Hold Time tars 0 - ns
(7 R L AFR—L REER)

Address Setup Time tass 0 - ns
(7 FLrty 87 v 7HEH)

System Cycle Time teves 400 - ns
(AT bothA 7 VIEfE])

Control High Pulse Width (Write) techw 120 - ns
(22 b= L"H SV AE(T A 1))

Control High Pulse Width (Read) teenr 120 - ns
(2 b= L"H L AE () — F))

Control Low Pulse Width (\Write) teow 150 - ns
(2 b= LV AR (A R))

Control Low Pulse Width (Read) teer 150 - ns
(> b — )LL)V AN (U — R))

Data Setup Time toss 80 - ns
(F—Hty N7 v THEH)

Data Hold Time tons 30 - ns
(F— & HR—v V)

/RD Access Time taccs - 240 ns
(U — F7 7 & AKH)

Output Disable Time tons 10 100 ns

(A5 1 ¥ —7 L EERD)

tcyes
4 \
A0 >< §<
N 7
tass ‘tAHS .
Cs1(CS2) X Z l \
ER v K
E— tccLw, tccLr / \
WR, RD N« >/« >\
N 7 tccHw, tccHr
t toss toHs |
DO0~D7 ¢
(WRITE) r
taccs ' B toHs |
D0~D7
(READ)
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2.4.2.System Buses Read/Write Characteristics (68 series CPU)
8EY M NSUILT—RERESL A IS (68 % CPU)

Vbp=2.7~3.6V, Ta=-20~70°C

Parameter ((ER) Symbol (%) Min. Max.  |Units (B{7)

Address Hold Time tare 0 - ns
(7 R AFR—/L NEER)

Address Setup Time tass 0 - ns
(7 Fv Aty N7 v 7HEH)

System Cycle Time teves 240 - ns
(AT DA 7 VIR

Control High Pulse Width (Write) tewnw 90 - ns
(2 ha—)V"H OV AR(T A |))

Control High Pulse Width (Read) tewnr 120 - ns
(2 b — L"H 7L AR () — F))

Control Low Pulse Width (Write) tewLw 100 - ns
(zy o — L UL R0 (S A )

Control Low Pulse Width (Read) tewir 60 - ns
(2 b — VLSV ABE (U — 1))

Data Setup Time toss 40 - ns
(F—%ty N7 v 7R

Data Hold Time tore 10 - ns
(F— & R—/)L FHFHE)

Access Time (CL=100pF) taccs - 140 ns
(U — F7 7 & AW (CL=100pF))

Output Disable Time tors 5 50 ns
(HF7 4 B—7 VIR
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter (CEE) Symbol (:25) Min. Max.  |Units (BfiT)

Address Hold Time tare 0 - ns
(7 R L AFR—L REER)

Address Setup Time tase 0 - ns
(7 FLAty M7 v 7))

System Cycle Time teves 400 - ns
(VAT KA 7 VIR

Control High Pulse Width (\Write) tewnw 150 - ns
(2 b — "B VA (T A 1))

Control High Pulse Width (Read) tewrr 150 - ns
(= b —L"H VAR () — F))

Control Low Pulse Width (\Write) tewLw 120 - ns
(2 ha— VLSV AR (T A 1))

Control Low Pulse Width (Read) tewir 120 - ns
(zy har—A"L" UL ARE () — R))

Data Setup Time toss 80 - ns
(F—%2% v N7 v THE)

Data Hold Time tore 30 - ns
(F— % HR—/v Vi)

Access Time (CL=100pF) taccs - 240 ns
(U — N7 7 & AEFR(CL=100pF))

Output Disable Time tors 10 100 ns
(55 1 ¥ — 7 V)

- tcycs
¥ \'S
A0, R‘'W >< ><
X £
tass tAHs
< > «—>
CS1(CS2) X A N
[ K 1t
4 \L tewww, tEWLR 7&
E < >\ |« >
# tewHw, tEWHR U /
tr IA tDse RED tbHs N
DO~D7
(WRITE) tt =
tacce | toHs R
D0~D7
(READ)
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2.4.3.Serial Interface Timing
(DUTFALT—REEZAZIYT)

Vbp=2.7~3.6V, Ta=-20~70°C

Parameter ((ER) Symbol (%) Min. Max.  |Units (B{7)

Serial Clock Cycle tscve 120 - ns
(DT NI a7 A 7 VIRER)

Serial Clock High Pulse Width tshw 60 - ns
(U T7NTay 7 "H 7OV Ag)

Serial Clock Low Pulse Width tsLw 60 - ns
(VT NTay "L 7OV ANE)

Address Setup Time tsas 30 - ns
(7 FLrty N7 v 7REH)

Address Hold Time tsan 20 - ns
(7 FUAFB—/v FEER)

Data Setup Time tsos 30 - ns
(F =%y N7 v TR

Data Hold Time tsoH 20 - ns
(F—F R—/ R

CS Setup Time tess 20 - ns
(CS &y M7 v 7EM)

CS Hold Time tesH 40 - ns
(C SA—/L FiR)
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Vbp=1.8~2.7V, Ta=-20~70°C

Parameter (YEH) Symbol (G2%) Min. Max.  |Units (BEi7)
Serial Clock Cycle tseve 200 - ns
(U TNT Ty 7o T VEER)
Serial Clock High Pulse Width tshw 80 - ns
(VTN Tay s "H 7OV AlE)
Serial Clock Low Pulse Width tsiw 80 - ns
(VT NTay 7 "LV ANE)
Address Setup Time tsas 60 - ns
(7 FLAEy N7 v 7HEW)
Address Hold Time tsan 30 - ns
(7 FLAFR—v FEFHE)
Data Setup Time tsos 60 - ns
(F =%ty N7 v 7))
Data Hold Time tsoH 60 - ns
(F— & R—/ R
CS Setup Time tess 40 - ns
(CS &y M7 v 7EM)
CS Hold Time tesH 100 - ns
(C S A—/L FEFE)
) tscye tcsH |
CSs1, (CS2)
’ tsas tsaH
a N
A0 { —
tr
tsHw
;—;_ ) tsLw /
D6(SCL) V \ /
tsps | | tspH et
D7(SI) { )
_/
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2.4.4 Display Control Timing (RRA > bO—)LBA %)
Vpp=2.7~3.6V, Ta=-20~70°C

Note : The input signal rise time and fall time (tr, tf) is specified as 15ns or less.
All timing is specified using 20% and 80% of VDD as the standard.
H o ATHEE DN S LY ROSESH TA Y B (tr, tf) 1X, 15ns L N CHRESNE T,
BTDHA I 7L, VDD D 20%35 LT 80% % F:HEL L CHUE S E T,

Parameter Symbol Min. Typ. Max. Units
(| B) (R =) (BAL)
FR Delay Time (FR JEIERFH]) torr - 20 80 ns
Vpp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(| B) (R %) (BAL)
FR Delay Time (FR JEJERF[H]) torr - 40 160 ns
CL
(Output)
torr
< >
FR
2.4.5Reset Timing (UEvy b2 A4 2245)
Vpp=2.7~3.6V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(" H) (it =) (HL)
Reset time (U MKEH) tr - - 1.0
Reset "L” Pulse Width trw 10 - - us
(V& BL7 /LA BR)
Vop=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(5 R) (L ) (BAL)
Reset time VU v HEEfE tr - - 2.0
Reset "L” Pulse Width trw 20 - - us
(V&> MLV AE)
RES
trRw tr R
¢ iy "
In;gtr;asl >< During reset >J: Reset complete

OPTREX CORPORATION
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2.5.Lighting Specifications (/\w 9 54 F45iE)

2.5.1.Absolute Maximum Ratings (&3 &KX EH)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(| B (L =) (% ) (HfL)
Forward Current IF (Note) - - 210 mA
(IR ) (¥£)
Reverse Voltage VR - - - 5 \
(HFEE)
LED Power Dissipation Pp - - - 735 mW
(LED #F#&4E %K)

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.
NEEFROBRERRIZ OV T, FREZBLTIZEN,

Tuaﬂ)%‘t MEafi/o 9 & o0, ISR (7203

NEFEE) ZFidE o MEN DY

£7,

IF (mA)
120
48
-20 25 70 Ta (°C)
2.5.2.0perating Characteristics (BM{EER)
Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(H R) (fe &) (& ) (HAL)
Forward Voltage VF IF=105mA - 3.1 3.4 V
(I )
Forward Current IF - - 105 - mA
(AR )
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3.Optical Specifications (KZHEH)

3.1.LCD Driving Voltage (RSZEFEIET)

Parameter Symbol Conditions Min. Typ. Max. Units

(" B) (R #7) (& ) (BAL)
Recommended Ta=-20°C - - 10.0 V
LCD Driving Voltage (Note ) VO0-VSS Ta=25°C 8.88 | 9.35 9.82 \Y
LR B EE (1) Ta=70°C 8.30 - - v

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.
Y 2 — VERENREZHM L cRICRE 2 I A RBRONOEBELERLET,
Min.~Max. O EBJEFIFHA T, REE Y 2 — VOEENT Y XL - TEL B IRERENET
DOEBEHZ T HDOTH Y, ZOFHERIRIZ D > TE OO REE B
(o b T A M ISERFRSE) ZIRAET 2D TEdD Y £HA,

3.2.Optical Characteristics (JtZ241%)

Ta=25°C, 1/65 Duty, 1/9 Bias, V0=9.35V (Note 4), 6= 0°, $=-°, B/L_IF=105mA

Parameter Symbol | Conditions Min. | Typ. | Max. | Units Note
(5 R) (R ) E D) (BA) | ()
Luminance of Module Surface LoN ON state 70 100 - cd/m? -
(BEV a— VEREEE) (ON &%)
Contrast Ratio (= 5 2 h ) CR - - 50 - - 1
Viewing Angle (54 #%i[H) - Shown in 3.3 (3.3 HA M) - -
Response Rise (GZL9) ToN - - 110 200 ms 2
(2B RER) Decay (2T Y) | Torr - - 190 | 290 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
Fl: 2 NI A MEOER
ONREEDMEEE % Lon & L, OFFIRBEDIEE % Lopr & L7zFFD 2 N5 A MBI,
CR=Lorr / Lon CEZINE T,

Note 2 :The time that the luminance level reaches 10% of the saturation level from 100%
when ON signal is applied.
TE2 : OFF IRBED> 5 ONIRFE~UIHE % 7= HF, JEE DL 100%0> 5 10%I25ET 5 F CTOREM,

Note 3 :The time that the luminance level reaches 90% of the saturation level from
0% when OFF signal is applied.
£ 3 : ONIREED 5 OFF IRBE~UIHE 2 T2 B, JEFE DAL 0%0> 5 90%IZ7E T 5 F TOHRRR,

Note 4 :Definition of Driving Voltage
Appliing the typical value of V0-VSS showed in 3.1.
4 BREVEEDERR
3.1 JHD VO-VSS (Typ.) % H,
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3.3.Definition of Viewing Angle and Optimum Viewing Area (BE R R EE1H)
*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢=-°

M TAMRRESR : 6=0", ¢=—" -+ @HIRA I
*Driving condition (BREhZ:4:) : 1/65 Duty, 1/9 Bias, Vo=9.35V

90°

0 90°
VC anlill
= 00)
¢
180° I 0
2700 270°
*Area [ | showstyp. CR>5 (Measuring Spot : 3.0mmd)
CR=5 %@+ 20 AHM ---[_1# GES : 3.0mme)
3.4.System Block Diagram CRIE#ZEX)
Temperature Chamber(18;21&)
Rotation Table (B3R T—)(0,0)
Photometer(7 ) F¥— K74 kA —4—)
#1980A WB % LCD
Optical Fiber
]— ------------------------------------------------ A (k7713
O
Control Unit &
Compl.iter Waveform Generator —
(AvEa—5—) QY O SEMEES O
Halogen bulb
(=L 2w
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4.1/O Terminal | (I ~Oif¥F)

4.1.Pin Assignment (3#F4%)

CN1 (for LCDP) (LCD /S %/ )
No. | Symbol (G25=) Function (% #E
1 /CS1 Chip Select Signal (L:Active) (F>7EL 7 MgE (L: )
2 /RES Reset Signal (L:Reset) (V> MEB (L :VE>HK))
3 A0 H : DO~D7 are Display Data, L : DO~D7 are Instructions
(H:DO~D73#mR7T—%#, L: DO~D7EA v ATV ¥ a )
4 MWR 80 family CPU : Write Signal (L : Active)
(8052 CPUD T A ME#H (L: B )
5 /RD 80 family CPU : Read Signal (L: Active)
(802 CPUD Y — FE#H (L: B )
6 DO Display Data (=7 —#13%5)
7 D1 Display Data (R=~7—#15%5)
8 D2 Display Data (=7 —#15%5)
9 D3 Display Data (FT77—#185)
10 D4 Display Data (Rm=7 —#15%5)
11 D5 Display Data (FT77—#185)
12 D6 Display Data (or Serial Data Clock Signal Input)
(FrT—2ET (FFE, Y ITAT—2ra vy 7{E5AN) )
13 D7 Display Data (or Serial Data Input)
(FrT—2ES (EiE, Y ITAT—2AN) )
14 VDD Power Supply  (EEIFETE)
15 VSS Power Supply (0V, GND) (&EBJREE (0V, GND))
16 VOUT DC/DC Voltage Converter Output  (FJERFD HF73%1)
17 C3+ DC/DC Voltage Converter Positive Connection
(FEH = 7 o BB 1)
18 C1- DC/DC Voltage Converter Negative Connection
(FEH = 7 AR 1)
19 C1+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IRl e 1)
20 C2+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v Y IRl 1)
21 C2- DC/DC Voltage Converter Negative Connection
(FHER = o7 v AR T
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No. [Symbol (Fi25) Function (#% #&)
22 V1 Power Supply for LCD Drive (HZRSRENAHEIR) [V1 = 8/9-Vo)
23 V2 Power Supply for LCD Drive (iReuBREIHEIR) [V2 = 7/9-Vo]
24 V3 Power Supply for LCD Drive (HZuBRENAHEIR) [Vs = 2/9-Vo]
25 V4 Power Supply for LCD Drive (#&‘BREIHEIR) [Va = 1/9-Vo]
26 Vo Power Supply for LCD Drive (if&fBREh FH EIR)
27 VR VO Voltage Adjustment Pin (VO B L~V 1)
Applies voltage between Vss and Vo using a resistive divider.
(P B &2kt L. VO-Vss M OFHFEEE HWHT 5, )
28 C86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(f o F—=T A 2F— FERES (H:685%, L:80R))
29 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
NV TVTF—=2BRIES H: ST L, L U7 ))
30 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 & L~V A L 2 2 2 D3RG 1)
(H: N AZEH, L NV A X REH)

CN2 (for Backlight Unit)

(Ny 754 D

No. Symbol (F2%5") Function (% #E
1 LED A LED Anode Terminal (LED 7/ — F#u+)
2 LED K (CATHODE) LED Cathode Terminal (LED 1 Y — Fig+)
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4.2.1. When using the internal power supply circuit (all power circuits)
(In case of VO voltage internal regulator resistors)
(NEPEREIEEE (£T) 2FEHATSEE)
(VOBEELARILRHEZBANRLORE - EH)

4.2 Recommended Connection for the Power Supply (&R #t#AiHF D H#E 5 ERHELE)

VDD | VSS | VOUT C3+ C1- C1+ C2+ | C2- | W1 V2 V3 | V4

VO | VR IRS

1T LT GRFEH L

VY

(In case of VO voltage external regulator resistors)
(NMERBEER (RERREZRL) 2ERTLEE)

4.2.2. \When using the internal power supply circuit (except voltage booster circuits)

(VOBELANLHEARSBL RS : RMEA=VR HFADHNBERER)

VDD | VSS | VOUT C3+ | C1- C1+ | C2+ | C2- | W1 V2 V3 | V4

VO | VR IRS

V Power Supply

o o] o]
o—|ca (I\‘IC) (NC) (I\‘IC) (NC) (NC) Cb| cpb| Cb| Cb|Cb

External

Ra, Rb > 500kOhm
Ra+Rb > 1.5MOhm

(more than) of actual voltage at each terminal.
Ca XU Cb [T M+ 5 EREILIL, HiTIC
BED2M% (UE) & LTSN,

Ca: 1.0 to 4.7uF (Voltage rating E4&%E/E: 10 to 35V)
Cb : 0.1 to 2.2uF (Voltage rating E#&%E/E: 6.3 to 25V)

*Voltage ratings of Ca and Cb should be applied with 2times

T B EMHEH
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4.2.3. When using the internal power supply circuit (only voltage follower circuits)
(NBERMRHEEE (BEE7+O07EKBOHA) £EAT H5E)

VDD | VSS | VOUT

C3+

C1-

C1+

C2+

C2-

V1 V2 V3 | v4 | VO

VR

IRS

Ca ‘
(NC)

(NC)

(NC)

(NC)

T alalalel
TTIT1 |

Cb
External I
L
Power Supply I
4.2.4. \When using the external power supply circuit
(S EREIERRZERT 5155)
VDD [ vss | vouT | C3+ | C1- | c1+ | c2+ | c2- (vt | v2 |v3|Vv4 [vOo|VWVR [IRS
| LT
._| ’_I (NC) (NC) (NC) (NC) (NC) (NC) (NC)
]
External
V v Power Supply
[Note]
This model has the function to operate by the internal power supply or the external
power supply. In case of applying the internal power supply, please evaluate image
qualities carefully before you adopt it.
[E]
AR, NEEREOVSTERMGIZ L > TEES D Z &N TEETI,
WEBEIRIE 2 @A 2 581E, R E o RO 9,
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4.3. Block Diagram (FOv 2 &84 7455 L)

/RD——>
8
D0~D7<+>
VDD ——
VSS—
VOUT — COM 64 LCDP
Control LS //
C3+— 128 « 64 dots
C1- —m8M8
Cl+ —— NT7534 SEG 128
/
7

LED Backlight
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5.Test (

s ER)

No abnormal function and appearance are found after the following tests.
TROMERZ £ Lo, RRKOCEEICREN 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.
St BRICTREDEWIRY | 1R 20£5°C, 1B 65+5%, EREIRIETIT I,

No. Parameter (PAH) Conditions (GRERNZ) Notes
1 High Temperature Operating | 70°C+2°C, 96hrs
(iR EN R (operation state) (GEZEIRAE)
2 Low Temperature Operating | -20°C+2°C, 96hrs 1
(IR ENVERER) (operation state) (EFEEIREE)
3 High Temperature Storage 80°C+2°C, 96hrs 2
(ER R ER)
4 Low Temperature Storage -30°C+2°C, 96hrs 1,2
(IR PRATRAER)
5 Damp Proof Test 40°C+2°C,90~95%RH, 96hrs 1,2
(25 (@fE) ) (operation state) (EEINEE)
6 | Vibration Test Total fixed amplitude (2IEfE) :1.5mm 3
(IREhEER) Vibration Frequency (IEEHEH %) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes
(1{E1E 1M X.Y.Z 3 51 & 15 43 [)
7 Shock Test To be measured after dropping from 60cm high on
(i) the concrete surface in packing state.
(IEFOMRELIREEIZ T 60cm DR & 55
TROFEHT2 L7 UV — MNE~NE T, )
Dropping method corner dropping(f& 3% )
| F A corner : once(1 [])
E g D Edge dropping#85% T)
P I J B,C,D edge : once(1 [E])
- B A Face dropping(Ei& T)
LGOOm E,F,G face : once(1 [&])
Concrete Surface(3 >4 V) — kEK)
/111771 /
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.
FEl:BELRNI L,
2 R, FIEFERREIC4EMKE LLE, BT ERT S,
3 B AHAWTLCD &Y 2 — VEIKTERT S,
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6.Appearance Standards (4 &R 1K)

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

_J i1omm — j—10mm
x - GZONE ___ e
an . B-ZONE
10 rd
A-ZONE
} 10mMmm
i X

X : Maximum Seal Line. (K@iZ & 5 — VIR EEUER)

A-Zone : Inner 1.0 mm of X Line. (X®OW{HI1.0mm % #+E & 9 5 FRFEER)

B-Zone : To A-Zone from X Line. (X»>HAY — o F TOREE)
C-Zone : Outer of X Line. (XX ¥ Ml fEER)

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, SMEIZ C Y — v DRE#EBR S Y B Y —VICEZDGEIIAMIK O C Y — AT %)

6.2.Inspection conditions (S ERIEEEH)

The LCD shall be inspected under 40V 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.

PN E BT DA, RIS UCHIRAE S 457 OFHN E T 5,
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6.3.Standards (F}MERFRAE)

D=(Long + Short)/2, *:Disregard, Units: mm
D= (RE+HEF) /2, * HEH, HA: mm

No.

Parameter ((2R)

Criteria (CHIE %)

Dot shape
(Fy kg —r

%)

(1) Pin Hole (&> &—/L)

(2) Breakage or Chips / Deformation (/Ki} 2 #)

73
é;g D<0.10 *

Dimension Acceptable Number

(K& &) (FFAE %)

1 pc/dotorless (1fE/M yh2AT)
0.10<D<0.20
5pcs/ cell orless (5 fE/Z/VLLT)

1.Dot Type (R F¥ A1)

A Dimension Acceptable Number
— (K& &) (FFA D)
A<0.10 *
(Should not be connected to next dot)
—

U=y
‘@d’l D <0.10 *

(Bed 2V b LR LR

1 pc / dot or less

5 pes/ cell or less
010<A<0.15 |[1{8/F» FELF, SE/MEALLT
(Should not be connected to next dot)

(BEgd 2 b LR L 20
B<0.15 *

2.Defective type extends over multiple numbers of dots
(EHDO KNy NZFEERBEZAT)

Dimension Acceptable Number
(K& x) G

1 pc / dot or less
5 pcs / cell or less
&/ R RELE, S{EMEAVELT

(Individual dot must secure 1/2 area

0.10<D<0.20

or more)

(Ex D Ry ML 1/2 P EfErR)
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D = (Long + Short) /2, *:Disregard, Units: mm
D= (REBE+E) /2, * WE, HA7: mm

No. | Parameter (CEE)

Criteria CHIEH1E)

2 Black and

White Spots,

Foreign Substances
(BHuA

Iy

(TR A E27)

(1) Round Shape (F:kdH ?)

Zone (F81k) Acceptable Number
Dimension (FFEE%0)
(K& &) (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.
(BxDOFy MNIEFED 12RO Z L, )

(2) Line Shape (#r{koH m)

Zone Acceptable Number
BEI (FFEEE)
Length Width
£ X(mm) & (mm) A B o
* W <0.03 * *
L <20 |003<W<0.05 5 *
L <10 W<0.10 4 *
* 010 < W In the same way (1) *
M WZNEd 2

No more than 9pcs as total. (2EDFFAELHIL BT & T5)
(Refer to “Complex Foreign Substance Defects”)

(EERMR 2B

3 Color Variation
(e i)

Not to be conspicuous defects.
FELWRmpEZ L, )

4 | Air Bubbles
(between glass
& polarizer)

(e )

Zone (fE11) Acceptable Number
Dimension FrAE )
(K& X) (mm) B C
D <0.30 * *
0.30<D<040 * *
0.40<D<0.60 3 *

No more than 3pcs as total. (2EOFFAEMENLIM@UT LT 5)
(Refer to “Complex Foreign Substance Defects”)

CEE R KB R)
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D= (Long + Short) /2, *:Disregard, Units: mm
D= (REBE+EK) /2, * HEE, HA mm

No. Parameter (P H) Criteria (fi]E £ )
5 Polarizer Scratches Not to be conspicuous defects. Except C zone.
(RIERE S 2 - FTR) (FELWRRDOREZ L, HL, CY—FERH LTS, )
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module
(RJEREH ) is not defective. Except C zone.
(fHHEICHERN D bOFERMLET D,
HL, CY—r 3R ET S, )
7 Complex Foreign Black and white spots, line shaped foreign substances or air
Substance Defects bubbles between glass & polarizer should be 9pcs maximum
(&R KRR in total. Except C zone.
(BAR, HRREY, FERRIBITER IEUT &T 2,
L, CY—3E\HET 2, )
8 Distance between 20mm or more. Except C zone.
Different Foreign (EW R o Bk 20mm LA E &5,
Substance Defects BL, C/— 3 ET5, )
(5&72 2 S O FEHE)
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7.Code System of Production Lot (&#&Eoy Fr&ES)

The production lot of module is specified as follows.
V2=V OREr y FEFIE, RO LI ICKRLT D,

N N I e B B

Factory Number 4> L3535 (0~9)
Factory Code T357C% (Alphabet)
Production Week #iZE (1~5)
— Production Month #3EH (1~9, X, Y, 2)
“—— Production Year &i&E4  (Lower 2 digits FE/BAEECT 2 #1)

8.Type Number (B & K)

The type number of module is specified as follows.
ZDEY 22— VORGHFAIT, RO XD ITRFT D,

355472AE

9.Applying Precautions GERA F®DEE)

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

AAAEEICET D8, FoT#8ra R DA ORIBEDNIE L5 E .,

W& Eek D LW 5 L 2T 5,

L Factory Control Number L& H%E 5 (0~99)
Date of the week &EEH (A~G)
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10.Precautions Relating Product Handling (B SEBEVEDOEE)

The Following precautions will guide you in handling our product correctly.
ARG EZTE L ZEMES B, ROFHRIZITEE TSV,

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.
HRRTRFAFITONT

(D) WRFTREY 2= VIHER L TWLOIRER TR, VT ATELRTHETDOT
RV E R 2 5 2 VTR &,
FNNRFEAELEHGEE, BRTTNROBRY BNITIE o ZEE TSV,

(2) MBFTAFFOREZAE Y (T TH DRIMIT, MODPOHMETTE TV D%,
BEDTRNESIIZLTTE,

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. WWe 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.

REERTEY 2 — VOB FNIDONT (FrEXR)

(D AE, BRIREIIILT T —AE2 LT HFEW, o, fFERIFIT—DERY 2 v 7 %D
DB D DR, FrEbik~y b (91°—) ZBEDLET,

(2) FERERITLER AR T, AR EELH S EDER 2 BB LET,

(3) HEINIEELETOT, MERTROEET 4 L LITDP- D EHNPLTFIWN,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
Conditions: Temperature: 0°C~40°C
Humidity : Less than 60%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.
WERRTRE Y 2 — VR BRTREIRE L 2T HIER 5 R0WEEIZ N T
(1) &R, SROSBITTHRE LRVTT I,
MIRE SR - 0°C~40C, 60%RH LT, fEEDIHEREZ L,
(2) EXH, HDVITEAEPEEL LRV E LTSN,
(3) BRI LRNESIZLTTFEN,

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.
RBRTE Y 22—/, MERRHEEEAA->TEBY FEADT, T—OHEIHA.
W ETCIREEI RN O ERE ZHEHT 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.
T REY 2— VMR L, 1 (AR b H L TE 7256, HIZARZRY
LI LTREW, WRENPFRIOKMRR EITME LHEICE, BEBIZATATEN
MLTREW,

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.

ABNVRNF—EFRTHAEICSNT, A Z VR E — & B A BT LRt
FRDGEIL, BBARIEL EH A, MEQREBRLFEINLGEEIE. IR ITHR 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.

CF LAMEMHT HHMMEIZONT

() CFL—7A0azxy ZEIZiE, 1000V EL EOREESAHMS L TNET,
RRABICEMT S & KMEORREE 20 FTOT, BOFNICTEE T I,

(2) CF LI =7, ERICEM UBEN B L2V E I ICTEE TS,

(3) CF LiZ, KR CHEfeE A L-GE. FiROFEMIIT L TELIEI R £,

) KK OREFNRE STV EHIEE. AT E TITRMDBD»22 Z LAY £9,

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.
Zoy F RN AT DRI OV T
(1) BEREXZLARANTTFIV, 2y VTREZEGOTLZENHY £7,
2) LicEEMEEIRNT I,

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.

COG, TAB, COF%EHAT HHfEIZONT

(D) I CFy7TEEMPELEDEERHLTWDH, BIMATRENMES o T EF, Bz
BRL T, [ CFy 7EmEIZBOANBI MLV E S +0EELTTFE,

@2 ICFy7EEMPEDEEFRHLTNDE, EXHIES LS LTI CF v 7FHEmIZ
BRAIEMN AT D & O RS T TR S0,

Fo, RICLDBEMELIE L, EBRRBMELHRT A 720, RS b FEE
e L TR S,
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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.
7v¥, b—hy—, TABZBERATIHEICONT
(1) ERMERROR, WS 22T RSN,
(2) WO FHEMEN B 2 2y, RO TR, 5loR Y FORWAEZIMZ RN TFEW,

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.
WEEY 2— VI v a UMEBEELEETL5E. 7y ya UHEOMEICEY, RET
¥ a— VEERE (LCD /3% /v & TCP/ & — k¥ —/V /FPC %, PCB & TCP, & — k¥ —/L
/FPC%:, TCP,/ &t — ki —/V /FPC DA DR (ZEME L RIT TR H Y
EFTOT, FAIHoaiHiz LTT S0,

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.

STV ORTENC T 7 U VRZRET 550, 77 VVOMEIZLY | Witk b4
T ORI DOFETT 7 VARIZEE MR 7y 7)) BEETLARERSH Y 3 DT,
HENZ el A2 F2 M LT T 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.
NI A NICHNIERFEIRIENE 8 D WMIIMBA T 7 v v 712 L » THRE SN REBEE 7 L — A
B DEIZ L > T, Ny T4 8 ZOMOINIRD SITFEHE D 5 XFR R R e
DIFHRTFWICED TV v H—DRETLRENRH Y £ 0T, FEHARRICE TS
FaRFH ATV, 7Y v —ORELROERBEICTIHEA T E W,

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.
RBRTFEFICD CHEMS NN L S ICEERNET,
FIMEN=HEIcRAAREDRRE & 720 F7,
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11.Warranty (REEEH)

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.

YR, O —RRE TSR A O & LT, flifsG SRS fEshi
HOTHY, BEMAARERIERMFITERT 20T, H—, SRS B
DA OEEAMICED 5 RS, R SRR, ST E RS, PSP E S DD T
BWEEEZZR SN D HBICHEA SN D56, Bt LT —UOREEZAVEEA,

., 200 A S 556, REMBEFEICET 280 % . Jl@kies L TIES & 5 B,
L EFET,

1) We cannot accept responsibility for any defect, which may arise from additional anufacturing
of the product (including disassembly and reassembly), after product delivery.
MARICATONIBINT (5Of - TN EETe) 1B RERIZ & E LTL,
ZOEEZAVEREA,

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

ANSIBIMboT Z LIV RAETHIRAERICSDEFE LT, TDOELELZAVETA,

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.
EHRGAREICTEK L, Hirshizg, $FEXENIMSNTRET LI ARESIZ D&
LTk, #D0EMAEAVETA,

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. WWe cannot accept responsibility
for product performance, reliability, or defect, which may arise.
CF LZMHEMTOMMEICIBNT, CF LOFMIEEIL, AT 51 " —F—DMRe
V—=27% TR LET, REREBTOMERE, ERELORESIC-ETEL UL, £0HEMLE
ANERA,

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.
LBHRGAEH L2 LIC kL ERT 2 LEMAHEOEMBIC O W TIT, SR OBER
BHEIZEEREDL D b DOLSMISE E LTL, FOBEMLEEZANVERTA,

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.

BRI T D LHE SR RS M OBERIEMHIC oS £ LT, BARER LD 24,
i U< B R . SUTED RWVIEHIRER 1 FEO EL L EWHIRE SETHE 7,
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