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1.General Specifications (—f&#%)

Operating Temp.

(B L B )
Storage Temp.

(PRAT TR )
Dot Pixels

(R MERR)
Dot Size

(Fy hhaX)
Dot Pitch

(Fy hEwT)
Viewing Area

(B 2h B2y & H)
Outline Dimensions

(PME~HE)

Weight
(H&)

LCD Type
(LCD f1:4%)

Viewing Angle
(#47)

Data Transfer
(F— 2 ik )

Backlight
(REARAAR)

Additional Spec.
(RRERAAR)

Drawing
(IRAF )
Supply Spec.

(BEIRAAR)

F-STN ,~ Black &White-mode

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 w7 &)
** Without Flat Cable and LED Cable
(* 7Ty Nr—7NVETLED 7 —7 V% kR<)

75.1g max.

NSD-26306
(HEE—1F)
Transflective (CIB&iBE ST

6:00

8-bit parallel data transfer (8 £ k /XJ L L7 — X ifigik)
Serial data transfer (VU 7 /L7 — X #43%)

LED Backlight (LED /X~ 2~ 54 k) /
White (A7 A )

Winter White Display
(Highly Reflective Type Transflective Display)
(b FEAR B AR

Dimensional Outline (#M8lXl) F-55471AD base(Rev.No.A)

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.
ARELLIE, EERMSIC L 2BELZREEL Tl £H A,
ZD7H, SNTERIC L e @ ARV E T,
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Lead free
7V —)
1)

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

1)
2)

RoOHS regulation
(RoHS #L/E)

our module definition of lead free.
A, 7 ) RIS L TR Y 97,
VD7V —DOERIZLLTOEY TT,
B EY 2 — VIR L TS [HH)

REEEY 2— VIR L TWS TELEE GE5) )

BEL, EFEHANBICEEN TV OEINRA 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.
WA OFBEIT BRIV T, AR T RoHS BLUED
FEBEHZWZ LTS ER#HL TR £7,
WAt e LT, M A — I — 1Tkt U CRBEDIRRE A

RO DHRIIRKRIRDEE S 21T > TR Y £,
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2.Electrical Specifications (B AI4E)

2.1.Absolute Maximum Ratings (¥t & XE)

Vss=0V
Parameter Symbol Conditions Min. Max. Units
(" R) (ft =) (% 1) (BA7)
Supply Voltage (Logic) VDD-Vss - -0.3 40 \
(v ¥y 7 HERERL)
Supply Voltage (Booster Circuit) Vout (Note) -0.3 15.0 \
(A FER A EIREE)
Supply Voltage (LCD Drive) Vo (Note) -0.3 15.0 \
(kB8 R B R )
Input Voltage VIN - -0.3 Vop+0.3 \
(AJJEE)

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

& LT OSMZililz LTSS,

Vo> V1> V2> V3> V4> Vss, Vop > Vss

2.2.DC Characteristics (External power supply)

DC it (SMREIRMR)

Ta=25°C, Vss=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(" R) (Fe5) & M (BAT)
Supply Voltage for Logic VDD-Vss 1.8 3.0 3.6 \
(v ¥y 7 HERERL)
Supply Voltage for LCD drive | VO0-Vss |Shown in 3.1. 9.3 98 10.3 \
(MR AL AN F B R R ) 3.z
V1Vss | V1= (8/9)*V0 8.3 8.7 9.1 \Y
V2Vss | V2= (7/9)*V0 7.25 7.6 8.0 \Y
V3.Vss | V3= (2/9)*V0 21 2.15 2.25 \Y
V4.Vss | V4 = (1/9)*V0 1.05 1.1 1.15 \Y
"High" Level Input Voltage VIH - 0.8xVbD - A/o) \
("High" L~V A JJ5EE)
"Low" Level Input Voltage ViL - Vss - 0.2xVop \
("Low" L~V AT EEE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8xVbD - A/o) \
("High" L~ L H /8B )
"Low" Level Output Voltage VoL IOL=0.5mA A/o) - 0.2xVop \
("Low" L ~ULH I EEE)
Frame Frequency fFRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— LB 1/65 Duty,
VDD-VSS=3.0V
Current Consumption Iob VVDD-Vss=3.0V, - 12.0 25.0 MA
(THEFEIT) VO0-Vss=9.8V,
lo Checker - 0.5 1.0 mA
AR R
Note :The relation of Vo> V1> V2> V3> V4> Vss, Vbbp > Vss must be maintained.
W UUF O A UCHEABVE T,
Vo> V1> V2> V3> Va>Vss, Vob > Vss
F-55471GNFJ-SLW-AMN KYOCERA Display Corporation Page 5/32




2.3.AC Characteristics (AC #{4)

2.3.1.System Buses Read/Write Characteristics (80 series CPU)
8EY M NSULT—REERAT Y (80 % CPU)

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)

Address Hold Time tars 0 - ns
(7 U AFR—/L NEER)

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

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

Control High Pulse Width (\Write) techw 100 - ns
(2 ha— V"B 7SV AE (7 A R))

Control High Pulse Width (Read) tecnr 60 - ns
(2 b= "B SV AR (U — F))

Control Low Pulse Width (\Write) teotw 90 - ns
(2 b= LV AE (T A )

Control Low Pulse Width (Read) teor 120 - ns
(22 b=V AE () — 1))

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

Data Hold Time tors 10 - ns
(7 — & 7R— /)L RIREfH])

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

Output Disable Time tons 5 50 ns
(HH57 4 B —7 V)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)
Address Hold Time tars 0 - ns
(7 U AFR—/L NEER)
Address Setup Time tass 0 - ns
(7 RLAE Y N7 v 7HEH)
System Cycle Time teves 400 - ns
(AT LA 7 V)
Control High Pulse Width (\Write) techw 120 - ns
(22 ha— V"WV AR (Z A )
Control High Pulse Width (Read) tecnr 120 - ns
(2 b= "H SV AR (U — F))
Control Low Pulse Width (\Write) teotw 150 - ns
(2 b =L VAR (T A 1))
Control Low Pulse Width (Read) teor 150 - ns
(2 b= L L ARE (U — 1))
Data Setup Time toss 80 - ns
(F—%2%t vy N7 v 7IREH)
Data Hold Time tors 30 - ns
(7 — & R—/v FIREHE])
/RD Access Time taccs - 240 ns
(U — R7 7 & AKH])
Output Disable Time tons 10 100 ns
(HH57 4 B —7 V)
tcycs
oY X
N 7
tass tams
\ | — ;
CS1(CS2) \‘ W \\
E— tccLw, tcelr / A
WR RD \‘\: :‘Z ) tcchw, tccHr '\_
t | toss || tows
DO~D7
(WRITE) >i tr
~ taccs R tfors |
DO~D7 ) Vi g
(READ) t—
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2.3.2.System Buses Read/Write Characteristics (68 series CPU)
BEY M NSULT—REERZAI Y (68% CPU)

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)

Address Hold Time tars 0 - ns
(7 NV AFR—/L NEFRH)

Address Setup Time tase 0 - ns
(7 RLAEY N7 v 7HEH)

System Cycle Time teves 240 - ns
(AT DA A 7 V)

Control High Pulse Width (\Write) tewhw 90 - ns
(v ha— "B 7SV AE (7 A B))

Control High Pulse Width (Read) tewhr 120 - ns
(z b —"H SV A () — F))

Control Low Pulse Width (\Write) tewLw 100 - ns
(22 b= VLV AE(T A 1))

Control Low Pulse Width (Read) tewir 60 - ns
(2 b= "L OV ARE (U — 1))

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

Data Hold Time tore 10 - ns
(7 — & R—/v FIREHE])

Access Time (CL=100pF) taccs - 140 ns
(U — N7 7 & AR/ (CL=100pF))

Output Disable Time tore 5 50 ns
(HH57 4 B —7 V)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)
Address Hold Time tars 0 - ns
(7 U AFR—/L NEER)
Address Setup Time tase 0 - ns
(7 RLAEY N7 v 7HEH)
System Cycle Time teves 400 - ns
(AT Lot A 7 VISR
Control High Pulse Width (\Write) tewhw 150 - ns
(2 b — A "H SV AR (T A R))
Control High Pulse Width (Read) tewhr 150 - ns
(2 b= "B SV AR (U — F))
Control Low Pulse Width (\Write) tewLw 120 - ns
(2 b= LV AE (T A )
Control Low Pulse Width (Read) tewir 120 - ns
(2 b= "L OV ARE (U — 1))
Data Setup Time toss 80 - ns
(F—%2%ty N7 v 7H)
Data Hold Time tore 30 - ns
(7 — & R—/v FIREHE])
Access Time (CL=100pF) taccs - 240 ns
(U — N7 7 & AR (CL=100pF))
Output Disable Time tore 10 100 ns
(HH57 4 B —7 V)
- tcyce R
A0, RIW >{L )§<
L} £
tass taHs
< > D ——
Cs1(CS2) \ _/ \;
4 N tewww, tEwLR
E 7-/ T tewrw, tEwrR | |X '7/7
tr— | toss  towe
DO0~D7
(WRITE) % tf
; tacce | . toHs :|
DO0~D7 ) 3;
(READ) i
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2.3.3.Serial Interface Timing

(DUTFNT—REERZAZI )

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)

Serial Clock Cycle tseve 120 - ns
(VT NT sy 7 A V)

Serial Clock High Pulse Width tshw 60 - ns
(VTN y 7 "H 73V AE)

Serial Clock Low Pulse Width tsiw 60 - ns
VTN y 7 "L OV R0E)

Address Setup Time tsas 30 - ns
(7 RLAE Y N7 v 7HEH)

Address Hold Time tsan 20 - ns
(7 U AFR—/L NEER)

Data Setup Time tsos 30 - ns
(F—%2%t vy N7 v 7IREH)

Data Hold Time tson 20 - ns
(7 — & R—/v FIREHE])

CS Setup Time tess 20 - ns
(CS &y b7 v 7R

CS Hold Time tesn 40 - ns
(C S A—/1 FEFE)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(m B G =) (A7)
Serial Clock Cycle tseve 200 - ns
(VT NT sy 7 A T IVERR)
Serial Clock High Pulse Width tshw 80 - ns
(DT NT vy 7 "H 7OV ANE)
Serial Clock Low Pulse Width tsiw 80 - ns
(VT NT a7 "L ANE)
Address Setup Time tsas 60 - ns
(7 R Aty N7 v 7))
Address Hold Time tsan 30 - ns
(7 FLAFR—I/L FERD)
Data Setup Time tsos 60 - ns
(F—%Yy 7 v 7HE)
Data Hold Time tsoH 60 - ns
(57— Fk— FEER)
CS Setup Time tess 40 - ns
(CS v 7 v 7HH)
CS Hold Time tes 100 - ns
(C SF—L R
tscyc tcsH |
CS1, (CS2)
tsas tsaH
—>
A0
tr
tsHw
/ \ tsLw /
D6(SCL) / /
J N /
tsps | | tspH = b
D7 (SI) { Y
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2.3.4.Display Control Timing (R-x3> bO—JILAA 22 Y)
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.

BTDOHA I 7E, VDD D 20%8 L TR 80% A B L CHEENE T,

Parameter Symbol Min. Typ. Max. Units
(" R) (ft =) (HAZ)
FR Delay Time (FR fEFERE[]) torr - 20 80 ns
Vbp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(" R) (ft =) (HAZ)
FR Delay Time (FR fEFERE[]) torr - 40 160 ns
CL
(Output)
torr
L >
FR
2.3.5.Reset Timing (Utv &4 322%)
VVbp=2.7~3.6V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(" R) (ft =) (HAZ)
Resettime (V& MEFH) tr - - 1.0
Reset "L” Pulse Width trw 10 - - ns
(Ut FL/L A TR)
Vbp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(" R) (ft =) (HAZ)
Resettime (V& MEFH) tr - - 2.0
Reset "L” Pulse Width trw 20 - - ns
(Ut FL/L A TR)
RES
trRw R
I " g
Instg'{;aél >< During reset >J; Reset complete

I ATEGONS ERY KOSLE TR0 R @t t) (X, 15ns AT THESNE T,

KYOCERA Display Corporation
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2.4 Lighting Specifications (/X9 54 M4FtE)

2.4.1.Absolute Maximum Ratings (¥t &XE)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(5 H) (L ) & M (BAT)
Forward Current IF (Note) - - 245 mA
(B &) (i)
Reverse Voltage VR - - - 5 \
(WEsE)
LED Power Dissipation Pp - - - 1225 mw
(LED #r&-fa %)

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.
BB OEGREIARIZ DN TIE, FRRAZB LTSN,
T.:E@%ﬁ PEA 729 & 512, NBER (F2IZEEE) 2T 2 0ER B D 7,

IF (mA)
245

105 fmmmm oD

77 -

-20 50 70 (85 Ta(°C)

2.4.2 Operating Characteristics (BIM{EEE)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(5 H) (L ) & M (BAT)
Forward Voltage VF [F=105mA - 3.2 3.5 \
(IHFEE)
Forward Current IF - - 105 - mA
(B &)
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3.0Optical Specifications (JtZEH#R)

3.1.LCD Driving Voltage (&R &ERENEIT)

Parameter Symbol Conditions Min. Typ. Max. | Units

(G2 A) (2 %) (% 1) U
Recommended Ta=-20°C - - 10.6 \Y
LCD Driving Voltage (Note ) V0-VSS Ta=25°C 9.3 9.8 10.3 \
LR MEREN T () Ta=70°C 8.8 - - 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.
B2 — VEBIEE AN L ZRICRED > I A MPMEONDEELZRLET,
Min. ~Max. D BEFHIL, T 2 —VOREANT Y F L - TEL L REEEEE
DOEBHFHZ ST HOTH Y, ZOFMEEEIZH > TEOMOFRMHA
(2 BT A M, ISERHE) 2REAET 2D TEH Y A,

3.2.0ptical Characteristics (Jt4F1%)

Ta=25°C, 1/65 Duty, 1/9 Bias, V0=9.8V (Note 4), 6= 0°, ¢=-°, B/L_IF=105mA

Parameter Symbol Conditions Min. | Typ. | Max. | Units | Note
(5 H) (L ) & M (BAZ) | ()
Luminance of Module Surface LoFF OFF state 48 72 - cd/m’ -
(&2 2 — /L RESRE) (OFF #£71%)
Contrast Ratio (=12 h 5 & Rb) CR - - 5.0 - - 1
Viewing Angle (15 #ipH) - Shown in 3.3. (3.3.JHZ &) - -
Response Rise (32.E9) Ton - - 190 290 ms 2
(L3 H]) Decay (\2F9) | TorF - - 95 | 190 ms 3

Note 1 :Contrast ratio is definded as follows. (CR = LorF / LoN)

Lon : Luminance of the ON signal

Lorr : Luminance of the OFF signal

o2y M A MEDER

ONREEDIEE A Lon & L, OFFIRREDIEE % Lopr & L7-RFD 2 T A BRI,
CR=Lorr / Lon TEFR SN FE T,

E1:

Note 2 :The time that the luminance level reaches 10% of the saturation level from 100%
when ON signal is applied.
TE2 : OFF IREED> D ONRBE~UIHA 2 7= HF, R DAL 100%70> 5 10%I25E T 5 F CTORFRE,

Note 3 :The time that the luminance level reaches 90% of the saturation level from
0% when OFF signal is applied.
£ 3 : ONIREEN S OFF dRBE~UI# 2 /-5, JEE DL 0% 5 90%IZET 5 F TR,

Note 4 :Definition of Driving Voltage
Appliing the typical value of V0-VSS showed in 3.1.
T4 BREEE D TR
3.1 IHOD VO-VSS (Typ.) & H.

F-55471GNFJ-SLW-AMN Page 14/32
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3.3.Definition of Viewing Angle and Optimum Viewing Area (BERURAFH)
*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢=-°

(2 FTANEHIES) 1 0=0", ¢=—" -+ @FEIKRA
*Driving condition (BEEhS:f:) : 1/65 Duty, 1/9 Bias, Vo=9.8V

90°

180° I 0°

270°

*Area [ | showstyp. CR>1.5 (Measuring Spot : 3.0mm¢)
CRZ1.5 &R ¥ 20 A%H --- [ % GUER : 3.0mmé)

3.4.System Block Diagram CRIEZER)

Temperature Chamber(18:5#8)

Rotation Table (BIZZRA 7—2)( 6,4 )
Photometer(F) Fv¥— K74 kA —4—)

#1980A WB {q\ LCD
Optical Fiber

} ------------------------------------------------- A (KT 7113
e

Control Unit &
Computer Waveform Generator
(AvEa—5-) 9y b O—SER RS O
Halogen bulb
A =L D)
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4.1/0 Terminal (I ~OifgF)

4.1.Pin Assignment (3fF%)

CN1 (Master IC side for LCDP) (= A X% —IC {il LCD /X% /VH)
No. Symbol & Function ##E
1 NC Non-connection CGR{E A1)
2 FR Output for LCD Alternating Current Signal (&t 22t /b/5 5 H77)
3 CcL Outpput for Displey Clock (FFr7 v v 7551 7))
4 /DOF Output for LCD Blancking Control
(EFTRDT T 2% v 7G5 )
5 /CS1 Chip Select Signal (L:Active) (F> 7L 7 MEE (L: ER)
6 cs2 Chip Select Signal (H : Active) (Fv 7L 27 MEE (H: ER))
7 IRES Reset Signal (L:Reset) (Vv MEE (L:VUE&v ) )
8 A0 H : DO~D7 are Display Data, L: DO~D7 are Instructions
(H:DO~D7{IF "7 —%, L:DO~D7IIA L A T 7 ay)
9 /WR 80 family CPU : Write Signal (L : Active)
(802 CPUD T A MEH (L : B )
10 /RD 80 family CPU : Read Signal (L : Active)
(802 CPUD U — 5% L : ER)
11 DO Display Data (R7~7—#{8%5)
12 D1 Display Data (R7~7—#{8%5)
13 D2 Display Data (R7~7—#{8%5)
14 D3 Display Data (R7~7—#{8%5)
15 D4 Display Data (R7~7—#{8%5)
16 D5 Display Data (R7~7—#{8%5)
17 D6 Display Data (or Serial Data Clock Signal Input)
(BT —2EF (FiZ, I T7AT—2rny7EREAN) )
18 D7 Display Data (or Serial Data Input)
(Fr7T =255 (FkiF, Y ITATFT—=2AT) )
19 VDD Power Supply (FEJRET)
20 VSS Power Supply (0V, GND) (EIRESE (0V, GND))
21 VOUT DC/DC Voltage Converter Output &R H 851
22 C4+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
23 C3+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
24 C1- DC/DC Voltage Converter Negative Connection

(FHEM = 7 A1)

F-55471GNFJ-SLW-AMN
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No. |Symbol (G2=) Function (% #E)
25 C1+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
26 C2+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
27 C2- DC/DC Voltage Converter Negative Connection
(FEH= 7 AR 1)
28 V1 Power Supply for LCD Drive (i s 5EENHER) [V1 = 8/9-Vo]
29 V2 Power Supply for LCD Drive (i & 5EENHER) [V2 = 7/9-Vo]
30 V3 Power Supply for LCD Drive (i & 5EEIHER) [Va = 2/9-Vo]
31 V4 Power Supply for LCD Drive (i & 5EENHEIR) [Va = 1/9-Vo]
32 VO Power Supply for LCD Drive (i & 5EEh H &)
33 VR VO Voltage Adjustment Pin (VO & L~V if#E 1)
Applies voltage between Vss and Vo using a resistive divider.
(o B 2 4ke L, VO-Vss MOFHEELEZEM T2, )
34 C86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(A X —TxAAE— NBRIFEE (H:68 %, L:80 %))
35 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
(RTINS TAT—=EBIREE H:"TF L, L DT ))
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 B L~ULVFHFE LU 2 A 2 ORI 1)
H: L2 2/, L NERL 2 A X AME )

F-55471GNFJ-SLW-AMN
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CN2 (Slave IC side for LCDP)

(AL —7 |CHI LCD 7X 3/ H)

No. Symbol & Function ##E
1 NC Non-connection CGR{E A1)
2 FR Output for LCD Alternating Current Signal (a2 it/bi5 5 A7)
3 CcL Outpput for Displey Clock (FFr7 v v 7155 AT))
4 /DOF Output for LCD Blancking Control
(EFTRDT T 2% v 7G5 A7)
5 /CS1 Chip Select Signal (L:Active) (F> 7L 7 MEE (L: ER)
6 cs2 Chip Select Signal (H : Active) (Fv 7L 27 MEE (H: ER))
7 IRES Reset Signal (L:Reset) (Vv MEE (L:VUE&v ) )
8 A0 H : DO~D7 are Display Data, L: DO~D7 are Instructions
(H:DO~D7{IF "7 —%, L:DO~D7IIA L A T 7 ay)
9 /WR 80 family CPU : Write Signal (L : Active)
(802 CPUD T A MEH (L : B )
10 /RD 80 family CPU : Read Signal (L : Active)
(802 CPUD U — 5% L : ER)
11 DO Display Data (R7~7—#{8%5)
12 D1 Display Data (R7~7—#{8%5)
13 D2 Display Data (R7~7—#{8%5)
14 D3 Display Data (R7~7—#{8%5)
15 D4 Display Data (R7~7—#{8%5)
16 D5 Display Data (R7~7—#{8%5)
17 D6 Display Data (or Serial Data Clock Signal Input)
(BT —2EF (FiZ, I T7AT—2rny7EREAN) )
18 D7 Display Data (or Serial Data Input)
(Fr7T =255 (FkiF, Y ITATFT—=2AT) )
19 VDD Power Supply (FEJRET)
20 VSS Power Supply (0V, GND) (EIRESE (0V, GND))
21 VOUT DC/DC Voltage Converter Output &R H 851
22 C4+ DC/DC Voltage Converter Positive Connection
(FEM =5 Y IE AR
23 C3+ DC/DC Voltage Converter Positive Connection
(FEM =5 Y IE AR
24 C1- DC/DC Voltage Converter Negative Connection
(FEH= 7 AR 1)
25 C1+ DC/DC Voltage Converter Positive Connection

(FEM = 7 B 1-)
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No. |Symbol (G2=) Function (% #E)
26 C2+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
27 C2- DC/DC Voltage Converter Negative Connection
(FEH= 7 AR 1)
28 V1 Power Supply for LCD Drive (i s 5EENHER) [V1 = 8/9-Vo]
29 V2 Power Supply for LCD Drive (i & 5EENHER) [V2 = 7/9-Vo]
30 V3 Power Supply for LCD Drive (i & 5EEIHER) [Va = 2/9-Vo]
31 V4 Power Supply for LCD Drive (i & 5EENHEIR) [Va = 1/9-Vo]
32 VO Power Supply for LCD Drive (i & 5EEh H &)
33 VR VO Voltage Adjustment Pin (VO & L~V if#E 1)
Applies voltage between Vss and Vo using a resistive divider.
(o B 2 4ke L, VO-Vss MOFHEELEZEM T2, )
34 C86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(A X —TxAAE— NBRIFEE (H:68 %, L:80 %))
35 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
(RTINS TAT—=EBIREE H:"TF L, L DT ))
36 NC Non-connection CGR{E A1)

CNB3 (for Backlight Unit)

(Ny o7 F74 M)

No. Symbol (G2%) Function (1% #E
1 LED A LED Anode Terminal (LED 7 / — Fig+)
2 LED K (CATHODE) LED Cathode Terminal (LED 77 V' — K¥m+)
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4.2 Recommended Connection for the Power Supply (EJRIL#AIHF D HEZ 5L 2R1ER)

4.2.1. When using the external power supply circuit
(N ERUEEREERT 55S)

VDD | VSS | VOUT

C3+

C1-

C1+

C2+

Cc2- | V1 V2 V3 [ v4 | VO

VR

IRS

Ca
._| ‘_I (NC)

(NC)

(NC)

(NC)

(NC) (NC)

(NC)

VY,

External

Power Supply

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

4.2.2. When using the internal power supply circuit
(NAERGBEEREERT H5S)

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.
ARELLIE, EERMSIC L 2BELZREEL Tl £H A,
ZD7H, SNTERIC L e @ ARV E T,
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4.3. Recommended Connection for /O Terminal (/O iz F D HELE S ERIELE)

*In case of selecting 80 series CPU of 8-bit parallel data transfer.
BEYF NSLULT—2EE (80K CPU) DFAR)

CH1 (Master side) CMN2 (Slave zide)
FR FR
CL CL
/moF /D0OF
<}7 st i 4{>
cs2 Csz2
<t — {RES {RES
<}7 A Yy
< SR AR
<’7 /RD /RO
<t — oo oo
<} —- Dt o1
<}7 02 02
<t — 03 03
<}7 D D4
<’7 D5 05
< DBCSCLY DECSCL)
< OFes O7(sl Ca
<+— wOD vOD — 9% —@
<} WG WSS q
(NC) wouT wuT (NC)
(NC) Car s (NC)
(NC) Ca+ i+ (NO)
(NC) ci- c1- (NS)
(NC) Cl+ Cls (NC)
(NC) Ci+ Ci+ (NC)
(NO) - i (NC)
Ext I i =
xterna
Power ke e
Supply i i
Wi W
il Wl
(NC) R R (NC)
86 A —@
pis RS
IRS

(NC) : no connection
RIERRF
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4.4. Block Diagram (7O v 847455 L)

LED A

LEDK

LED Backlight

FR*

CLY ]

COM 32

/DOF +———
/cs1
cs2—
/RES —¥
A)

/WR

LCDP

240 x 64 dots

A

SEG 132

/RD >

DO~D7+———H

VDD >

VSS — ¥

VOUT*

Control LSI
Ch+ 4
C3+—]
cl-+«— NT7534
cl+ +— (Master)

C+

C2-¢—

V2]
A
V44—
AV¢ e —
VR——
Cg "
PS—

IRS—

FR—*
CL—
/DOF —————
st 7
cs2—
/RES — |
AQ

/WR

ARD— "

DO~D7*———*

VDD >

VSS —————
VOUT |
Co4+4—]
C3+—
Cl-¢———]
Cl+*—
C+

C2-¢—]

V2
V3e——
A —
A0
VR
Cg6

PIS— "

SEG 108

COM 32

Control LSI

NT7534
(Slave)
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5.Test (GAER)

No abnormal function and appearance are found after the following tests.
TrREOMRERZ E L2, RRECIEICREN 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.
Sk BICHRE DR Y | JRE 20+5C, B 6515%, EIMERETITY,

No. Parameter (*HH) Conditions (FUERNZ) Notes
1 High Temperature Operating | 70°C+2°C, 96hrs
(iR BN ERER) (operation state) (GEZEINRE)
2 Low Temperature Operating | -20°C+2°C, 96hrs
(IR BN RS (operation state) (GEZEINRE)
3 High Temperature Storage 80°C+2°C, 96hrs 2
(E iR PR AT RER)
4 Low Temperature Storage -30°C+2°C, 96hrs 2
(R PR AFalR)
5 Damp Proof Test 40°C+2°C,90~95%RH, 96hrs 1,2
(MHEaER (BE) ) (operation state) (GEZEINRE)
6 | Vibration Test Total fixed amplitude (£#EME) :1.5mm 3
(JREhEER) Vibration Frequency (IREHE %) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes
(1L 10 X Y.Z 3 51 45 15 55 1)
7 Shock Test To be measured after dropping from 60cm high on
(B ER) the concrete surface in packing state.
(EH O ELRFEIZ T 60cm D S 55
TROFEET2 LT U — MNE~ET, )
Dropping method corner dropping( & T)
| F A corner : once(1 [E])
E G D Edge dropping(# % T)
I / c B,C,D edge : once(1 [B])
B A Face dropping(E¥&T)
i600m E,F,G face : once(1 [E])
Concrete Surface(3 > % 1) — MEK)
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.
ELl: gL &,
2 B, WIREmREIC 4EE L%, HEZ2ET 5,
3 A ZE AT LCD Y 2 — VHRTEET 5,
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6.Appearance Standards (S £ 31R#)

6.1.Definition of applicable Zones (S ERFREDERY — D EE)

_" I'_10m'n — —10mm
bl CZONE '
WL B-ZONE
10 7
A—ZONE
} 10mMm
X ¥
X X
X : Maximum Seal Line. (! L 52— VEFRS B HER)
A-Zone : Inner 1.0 mm of X Line. (X®P{AI1.0mm%A4+E &4 2 FmiHE)
B-Zone : To A-Zone from X Line. (XZ>HAY — 2 F COREE)
C-Zone : Outer of X Line. (XJ v #Mal > fEIK)

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.
(AL, MKz C Y —rDRERH Y BY —VICEHARLZHEIINMK O C VY~ EEAT D)

6.2.Inspection conditions (F}MREE M)

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 DESEATIZ T, o 7 & OFHEE30cm A ETHBIC L W REEIT S,
oV E BT S5, BRI L CRIR /A A 457 O#IFN & T 5,
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6.3.Standards (4} ERFR#E)

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

*: Disregard, Units : mm
(REEHER) /2, * H|\EL, B mm

No.

Parameter (“EH)

Criteria CHIEFE7E)

Dot shape
(R hZ—r

i)

(1) Pin Hole (B> —/1)

>/ Dimension Acceptable Number
/< (KEx) (FFA %0
é\g D<0.10 *
A 1 pc/dotorless 1{E/M yMEATF
010<D<0.20
5 pcs / cell or less 5 {E/Z/VLLT

(2) Breakage or Chips / Deformation (/xi} £E)

1.Dot Type Ry hZ A7

A Dimension Acceptable Number
— (K& &) (AR
A<0.10 *
(Should not be connected to next dot)
— (Bed 2 b b &4 L Z2uy)
1 pc / dot or less
5 pcs/ cell or less
0.10<A<0.15 | 18/ Fv FLLF, 5fE/E/VLLT
(Should not be connected to next dot)
(Bed 2 b b &4 L Z2uy)
B<0.15 *

2.Defective type extends over multiple numbers of dots
(DO Ry NMIELENDZAT)

Dimension Acceptable Number
Sl (k&) ()
@ d’;l D<0.10 *
1 pc / dot or less
5 pcs/ cell or less
0.10<D < 0.20 1B/ REAT, 5EMAEVELT
(Individual dot must secure 1/2 area
or more)
8% D R M 1/2 PLERERR)
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D= (Long + Short) /2, *: Disregard, Units: mm
D= (RE+EA)/2, * EH, HAZ:mm

No. | Parameter (TEH) Criteria (I E £ 4E)
2 | Black and (1) Round Shape (F1{kD % D)
White Spots, Zone (fHI5) Acceptable Number
Foreign Substances Dimension (Fre(E %)
(FAER, (K& &) (mm) B c
mIChi ) D<0.10 * *
0.10< D <0.20 6 *
0.20< D <0.30 4 *
Individual dot must secure 1/2 area or more.
(% DRy MIEED 12RO Z L, )
(2) Line Shape (fkoH o)
Zone Acceptable Number
e (FrEEE)
Length Width
£ &(mm) % (mm) B c
* W <0.03 * *
L<20 |003<W<0.05 5 *
L <1.0 W<0.10 4 *
* 010<W In the same way (1) *
M g5
No more than 9pcs as total. (BEOFFAEELIL QELLT &35)
(Refer to “Complex Foreign Substance Defects”)
CHEERMR B IR)
3 Color Variation Not to be conspicuous defects.
(e ) (FELWRIRBREZE, )
4 | Air Bubbles
(between glass Zone (fHI5) Acceptable Number
& polarizer) Dimension (FFA %0
(e Te) (K& &) (mm) B c
D <0.30 * *
0.30<D<0.40 * *
0.40<D<0.60 3 *

No more than 3pcs as total. (BEOFFAELIL 3 ELLT &F5)

(Refer to “Complex Foreign Substance Defects”)

CEERM R 2B R)
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D= (Long + Short)/2, *:Disregard, Units:mm
D= (RFE+EMR) /2, * HEl, B mm

No. Parameter (J1H) Criteria (I E £ 4E)
5 Polarizer Scratches Not to be conspicuous defects.
(RAE X - FTIR) (FLWREADREZ L, AL, CY/—3HBHRET 5, )
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module
(RIEI= 5 ) is not defective. Except C zone.
(IS E BN D b DIFRM E T2,
HL, CY—TE325, )
7 Complex Foreign Black and white spots, line shaped foreign substances or air
Substance Defects bubbles between glass & polarizer should be 9pcs maximum
(HEE R YRR in total. Except C zone.
(BAS, BREY, FAORKIEEEFIEAA T LTS,
8 Distance between 20mm or more. Except C zone.

Different Foreign
Substance Defects

(5732 % S D EHE)

(BRI OFEREIT 20mm LA &5,
BL, CY—TEHRET S, )
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7.Code System of Production Lot (&0 v F&HE)

The production lot of module is specified as follows.
TV a—ORET Y FESIE RO L DICKET D,

o 1 e s o

L Factory Control Number T34 #% = (0~99)
Date of the week REMEH (A~G)
Factory Number 4 T.35% 5 (0~9)
Factory Code L7t 5 (Alphabet)
L Production Week #L&EHE (1~5)
— Production Month #i&H (1~9, X, Y, 2)
—— Production Year #iEE  (Lower 2 digits FEBAEEL T 2 #1)

8.Type Number (& S EI)

The type number of module is specified as follows.
ZOFEY 22— )LOBRIERIT RO L HICERTT D,

355471AM

9.Applying Precautions GER EDFE)

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

Specifications arise.
AHARFICE T 25658, /o3 A AN O RN RAE L2356
WEHEO PS5 L 2T 5,
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10.Precautions Relating Product Handling (& SHik L\ EDEFE)

The Following precautions will guide you in handling our product correctly.
A2 IE L ZTHEHTES 212, ROFEHIZZEE T S,

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) HERRBFICHONT
(1) RFTREY 2= /WA L TV DIRRER TR T, V7 A THESRTWET DT
BRI 2 5 2 RN T R &,
FINNFAE LG EIE, BRTTALHRD WNTIT 0 ZEE TS0,
(2) WEBFXRFFOREIZALE D A Th DRIMIE, MO PVMETTE TN D%,
BRI I LTTEN,

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.

2) WBEFREY 2 — VO FNZOWT (FFFEXIR)

(DA, BRRBITITULT T =22 LTTFEW, Fo fFERITT—DER  a v 7 %D
LR H D%, FEMILvy M (F—) Z2BEOLET,

(2) VRN AE T T, ARPEBELH SN -EOE N 2B LET,

(3) FEXDELELETOT, BT RORET 4 L AITPo< D EHBLTFSU,

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) MMFTREY 2 — VR TRIIRE LT NIER LR 0EEIZ 0T
(1) =R, SEOBITTHRE LRWTR S,
THESEORAE S0 IR @ 15~25°C, B/ : 60~T70%RH, #EFEOIEMRE Z &,
(2) EF B, H2OWIEEIAENEZEL LRV E DI LTS,
(3) AP LR RO L RNE I LT FEN,

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) WAEFTREY 2 —ZE, WERRERIE N A>T Y FHEADT, T—OBEITHA.
M EE AR O BIRE AT 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) TR E Y 2 — AR L, RE RN b LTE e, DAY
LI LTFE, WENFRLOKR EICHE LEHEITE, EBITAHTATED
MLTFSW,

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.

8) AZNHRNE—ZMHTHEREICIBNT, AZNARVE — &R E BT LTyt
HROBEIT, BEZFRIELEEA, MEREBEZHFEINLIHEET. BRIHRT SV,

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) CF LZEMEHATOHMEIZ->NT

(1) CF L7 —7Aoaxy 2%, 1000V EOFBEBEENEIMS A TNET,
FHEIZEMT 2 L KEORRERD EFTOT, BMOFLNICTHEETIN,

(2) CF L —7 Wi, ERICEM UBENPERL2NI I ITERE TS,

(3) CFLiZ, KETHEFMHEN LcE, WROFMIIT L THELLEL 2D £,

) RIE K OREFTCRE STV D 5E . mATE TICHREMDB 212 Z LA 0 £7,

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 F/ARNEAEHT DI OV T

(1) EREXZLRNVTTIY, =y P THBEZESTLZENHY £,

(2) RIZEEMEZEROTT S0,

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&2HHT HHMEIZONT

(D) I CTFy7EENPEDEERHLTNDA, BHMEREIMES 2o T ET, B
BEL T, [ CFy Z7EEIIRODADBMO LWL 5 HEE L TR,

@2) ICFy7EmMPEDEERHL TWVDHA, BEXBEEN IS LTI CF vy 7EmIZ
SRR R AT 5 I 9 R FEIEEIIET TR a0,

Flo, I X DREMELR L L, BRAVFEZERT D720, RS- b ELE
s LTTFEN,
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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) 7u%, b—hi—/, TABARHEHATHHEZONT

(1) BHEMERERDZ, WO 2R TSN,

(2) WIRRDOFTREMED B D %, EERPT O TR, IR D FDORNN ZMARNT RIS,

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) BT 2—MZ7 v a U MBEEZEETLHE. 7y a UHMEOMEIZLY . I’EE
o —VERERS (LCD /¥ /L& TCP, & — k3 —/V /FPC%, PCB & TCP/ & — k¥ —/L
/FPC%., TCP,/ t— k¥ —/V FPCE DB DOHRGH) ([ZHEELE KT T RN & 0
ETOT, FENZHoaeHhEz LTS,

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) MRS ASFAORIEET 7 VARERET %6, 77 VAVOMEIZL D, Rtk b%4E
T O OEETT 7 VVRIZEE (MR r 7 v 7)) BEAETLARERDH D 40T,
FRNC o el 2 98k LT T &SV,

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) R AANICHBFIREEEE & D5 VMIANBAT 7 11y 712 8o TIRIE SN TR ERE 7 L — A
B OEIZ L >TiX, Ny 754~ FOMORIRD SUTE RS 5 X505 B i 5k
LD TFWIZL D7 )y =3 ET LR D T 0T, EHEHRREIZE
F 5T RRHME AT, T v B —DRE LR WK T IER TS,

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) REFBAFEFIID CRHMES NN L S ITEEBVET,

FIS NG EICRAARROREK &2 9,
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11.Warranty (fREFEH)

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.

LZEmIT, ErEO —BAVE RS RS O & LT, G ZH RS /g s v
bOTHY, BEMAMREERILSLIICHER T2 60T, H—. BREGES —RETHES
LIS DEEE MBI 2 ER R, R SRR TR, PSP E SR D T
EVMEEMAZZE RSO HBICEH S 5E, it LTI UoREEZAVEY A,

W, 2 AR SN 256, NEVBEMLICET 2804, DS L THE L 5 BE,
BLEFET,

1) We cannot accept responsibility for any defect, which may arise from additional anufacturing
of the product (including disassembly and reassembly), after product delivery.
MARIATOIZBINL (OfF - B ZET) BT RESIC & F LTL,
FOEMLEANETE A,

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

NP -T2 Z LI L0 BAETEZRESIZOEELTUL, FOEFEZAVER A,

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.
R EREI T L, HirS e, SERENPHNSNTRET O ARAERIZ ST F
LT, ZDEEZAVERA,

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.
CFLZMEMTLHBEIZINT, CF LOFHFMIEEIL, EHTH1 0 —2 —DMERE
V=27 5T LET, "aRETOMRE, FEELOARESIZSETE LT, £0EMLEE
BVEHA,

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.
LG AEN L2 Z LI KV ERT 2 TEITAROERBEICOWTT, 4% OEER
BURICEBERED S L OLIMI O E L TE, TOELEZAVERA,

6) We will not be held responsible for any quality guarantee issue for defect products
judged as our-origin in 2 (two) years from our production or 1(one) year from
KYOCERA Display Group delivery which ever is shorter.
WA I ERT 5 L HIE SN ARG S OBERIEHMIC & £ UL, BilER L0 2 4,
AU <UFBRA A, ITBHRIE M 1 FEOEE LB WHIIRE S THE £7,
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