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1.General Specifications (—#&{£:)

Operating Temp.

(BhVEIRL L RL)
Storage Temp.

(PRTEIR B PR )
Dot Pixels

(R MEARD
Dot Size

(K MAaX)
Dot Pitch

(Fy hEwF)
Viewing Area

(A 2By RipE)
Outline Dimensions

(UMETE)

Weight
(E&)

LCD Type
(LCD ttH4§)

Viewing Angle
(f544)

Data Transfer
(7 — 2 R )

Backlight
(FRBAfA)

Additional Spec.
(RrZR{LAR)

Drawing
(AR D

Supply Spec.
(BERAAR)

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
(* 75w For—TMNOLED 7 —7 L &R <)
37.59 max.
NTD-26307
F-STN ,“Black &White-mode (HEBE—F)
Transmissive (iZ&iEA)

6:00

8-bit parallel data transfer (8 " b /35 L /L5 — X #HRi%)
Serial data transfer (U 7 /L7 — Z §iii%)

LED Backlight (LED x> Z 514 ~)
Blue (7 /1—)

Vivid Color Display Specification (f£=07720 7 — R tLk)
(High Performance Color is Used) (HPC 1% )

Dimensional Outline (##iX) 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.
ABLNL IR, PNEBRIR L COMTERMG I L > TEESE S
ZEMTEETH, NHERME 2@ 5583,

Fs i & A IS FI R F 9,
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Lead free
> U —)

ROHS regulation
(RoHS )

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.

1)
2)

Any lead used within the electrical component does not apply to
our module definition of lead free.

ABEIE, g7 U —IlZx S L TR D £,

Lrtogn T U —DERIFTLLTFOED T,

REE Y =2 — /W LTS THH]

REEY 2 — VIR LTV D TEHE G 5H57) |

AL, BN E ENTO LTSS 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 OFRINT ARV 28T, AHLTIE RoHS MRE D
HHEBEHEATHI LTV D ERFBE LTI F9,

Bt b LT, FB A — A —F o5t U TlRBROREES

KD BRI FNIRBDEE S 524T->TEY £,
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2.Electrical Specifications (E&RBIHEE)

2.1.Absolute Maximum Ratings ({8 KER)

Vss=0V
Parameter Symbol Conditions Min Max. Units
(FH H) (i =) (Z& 1) (HA7)
Supply Voltage (Logic) VbD-Vss - -0.3 4.0 V
(v ¥ 7 AERET)
Supply Voltage (Booster Circuit) VouTt (Note) -0.3 15.0 V
(F- IRl H EIREE)
Supply Voltage (LCD Drive) Vo (Note) -0.3 15.0 \Y
(¢ s BTN F BB R EE )
Input Voltage VIN - -0.3 Vop+0.3 \Y
(AJJEE)
Note :The relation of Vout> Vo> V1> V2> V3> V4> Vss,
VouT > VoD > Vss must be maintained.
I LFDOSEHAG- LT FEW,
Vout > Vo> V1> V2> V3> Va> Vss, Vout > Vobp > Vss
2.2.DC Characteristics (Internal power supply)
DC #tt (REREIRMHR)
Ta=25°C, Vss=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(T’H o) (RL5) (% M) (HLA7)
Supply Voltage VDD-Vss 28 3.0 3.3 V
(v 2y 7 FEIRELE)
Booster Output Voltage Vout Excerpt voltage 1.2 - 13.2 V
(51 EEIE H EIREE) booster circuit
(RIS A B <)
\/oltage Regulator Vo Only follower circuit 8.88 - 12.7 \Y
Operating Voltage (BE7 401 7—
(R & BB SRR BE ) [ 2 D &)
"High" Level Input Voltage VIH - 0.8VpbD - VDD vV
("High" L~/ A J1 8 )
"Low" Level Input Voltage ViL - Vss - 0.2Vop \Y
("Low" L ~L A JJEEE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8VpDp - VoD vV
("High" L~V H /358 E)
"Low" Level Output Voltage VoL IOL=0.5mA VoD - 0.2Vop \Y
("Low" L ~ULHH F1 8B IT)
Frame Frequency fFRM fOSC =31.4kHz, - 80.5 - Hz
(7 L—XJE R ED 1/65 Duty,
VDD-VSS= 3.0V
Current Consumption IbD VDD-VSS=3.0V, - 1.1 1.6 mA
(M EF) All power circuits
(4B EIRE A D
Note : The relation of Vout> Vo+0.5V > Vss, Vourt > Vbp > Vss must be maintained.
& L FoEMAER LCHEABVLET,
Vout > Vo +0.5V > Vss, Vour > Vop > Vss
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2.3.DC Characteristics (External power supply)
DC %1t (WM EIRMEHS)

Ta=25°C, Vss=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(FH H) (RL%) (& 1) (HLA7)
Supply Voltage for Logic VDD-Vss 1.8 3.0 3.6 \Y
(2w 7 IEIRELE)
Supply Voltage for LCD drive VO Shown in 3.1 8.88 9.35 9.82 \Y/
(W A SR T )RR R B E) (3.1 Z1)
V1 V1 =8/9 7.89 8.31 8.72 \Y)
V2 V2 =7/9 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 Vv
"High" Level Input Voltage VIH - 0.8VpbD - VoD vV
("High" L~1 A 18R E)
"Low" Level Input Voltage ViL - Vss - 0.2Vop \Y
("Low" L ~/L A B E)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8VpDp - VoD \Y
("High" L~V f )
"Low" Level Output Voltage VoL IOL=0.5mA VoD - 0.2Vop \Y
("Low" L UL H BT
Frame Frequency fFRM fOSC =31.4kHz, - 80.5 - Hz
(7 L — L) 1/65 Duty,
VDD-VSS=3.0V
Current Consumption Ibp VDD-VSS=3.0V, - 1.1 1.6 mA
(THEFEIT)
Note : The relation of Vo> V1> V2> V3> V4> Vss, Vob > Vss must be maintained.
1 VA FOSEHLme UTHEMBEWE T,
Vo> V1> V2> V3> V4> Vss, Vob > Vss
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2.4.AC Characteristics (AC 4F1%)

2.4 1.System Buses Read/Write Characteristics (80 series CPU)
8EY b T UIT—REELAM Y (80F% CPU)

Vop=2.7~3.6V, Ta=-20~70°C

Parameter (*5H) Symbol (T5) Min. Max.  [|Units (EEQ7)

Address Hold Time tars 0 - ns
(7 LA AR—/u FIEEE)

Address Setup Time tass 0 - ns
(7 FLRty b7 v 7))

System Cycle Time toves 240 - ns
(AT LA 7 VIR

Control High Pulse Width (\Write) techw 100 - ns
(22 b E—V"H OV ATR(T A 1))

Control High Pulse Width (Read) teehr 60 - ns
(z> Fha—aA "0 AR () — F))

Control Low Pulse Width (Write) teclw 90 - ns
(> FPa—AL2 L AME(S A R))

Control Low Pulse Width (Read) tcor 120 - ns
(v bar—nA L L AR () — F))

Data Setup Time toss 40 - ns
(F—% v b7 > TIFM)

Data Hold Time tors 10 - ns
(F— X =—v WEER)

/RD Access Time taccs - 140 ns
(U — F7 7 & AKRR])

Output Disable Time tore 5 50 ns
(W35« B— 7 VR
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter (ZEH) Symbol (%) Min. Max.  |Units (HAfiT)

Address Hold Time tans 0 - ns
(7 F L AR—/L FiKHE)

Address Setup Time tass 0 - ns
(7 P2ty b7 v 7R

System Cycle Time teves 400 - ns
(AT LA 7 VEFRD)

Control High Pulse Width (Write) techw 120 - ns
(z2 he— V"H7SV AR (T A 8))

Control High Pulse Width (Read) teenr 120 - ns
(=t b —n"H ULV ANE () — F))

Control Low Pulse Width (\Write) tcow 150 - ns
(z> ha =LV RME(T A 1))

Control Low Pulse Width (Read) tcor 150 - ns
(2 Fr— AL L ZE (U — F))

Data Setup Time toss 80 - ns
(F—X v N7 v TIH)

Data Hold Time tons 30 - ns
(T — & ds—sv WEE])

/RD Access Time taccs - 240 ns
(U — F7 7 ¥ AR

Output Disable Time tons 10 100 ns
(HF5 4 B—7 VBRI

tcycs

A0 >(l
~

tass
cs1 (Cs2) X \
— tccLw, tcoLr A
WR, RD N >
N tccHw, tccHr
t |‘ toss toHs |
DO~D7
(WRITE) tr
taccs ' toHs
DO~D7
(READ)
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2.4.2.System Buses Read/Write Characteristics (68 series CPU)
BEY M NFULT—REEZAMI2Y (68% CPU)

Vop=2.7~3.6V, Ta=-20~70°C

Parameter ((EHH) Symbol (305 Min. Max.  |Units (BA7)

Address Hold Time tars 0 - ns
(7 F L AF&—/b FKRFfE)

Address Setup Time tass 0 - ns
(7 FLAtw N7 v 7R5R)

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

Control High Pulse Width (Write) tewnw 90 - ns
(= b —"H LR (G A4 )

Control High Pulse Width (Read) tewrr 120 - ns
(2> ha—L"H UL ANE () — F))

Control Low Pulse Width (\Write) tewLw 100 - ns
(zy Fr— "L L RME (T A )

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

Data Setup Time tose 40 - ns
(F—XEw N7 v W)

Data Hold Time tore 10 - ns
(F—Z R—/L PR

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

Output Disable Time tore 5 50 ns
(7 1 B—7 i)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter ((EH) Symbol (05 Min. Max.  |Units (BAL)
Address Hold Time tars 0 - ns
(7 F L AR—/L FiKHE)
Address Setup Time tass 0 - ns
(7 PRty 7w 7R
System Cycle Time teves 400 - ns
(AT LA 7 VIREE])
Control High Pulse Width (\Write) tewnw 150 - ns
(zty Fa—L"H SV ATE(S A R))
Control High Pulse Width (Read) tewrr 150 - ns
(= Fr—L"H SRR — F))
Control Low Pulse Width (Write) tewiw 120 - ns
(o b= VLSV AR (T A B))
Control Low Pulse Width (Read) tewir 120 - ns
(=2 h—A7L L A g (U — 1K)
Data Setup Time tose 80 - ns
(F— Xy N7 v 7 RH)
Data Hold Time tors 30 - ns
(7 — ¥ F=—/)L R/
Access Time (CL=100pF) taccs - 240 ns
(VU — F7 7 & AKER(CL=100pF))
Output Disable Time tore 10 100 ns
(H 5157 B — 7 Hrf)
J tcyce R
AO, R'W >{L 5§<
* £
tass taHs
< > —]
CS1 (CS2) \ /L }.f
/ N tewLw, tEWLR
E 7-/ T ewew, ek N }/—
tr ) tpse _ toHe
DO0~D7
(WRITE) >i tr =
. tacecs | ) toHs N
D0~D7 ) Vi
(READ) ii
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KYOCERA Display Corporation

Page 10/31




2.4.3.Serial Interface Timing

(PUTFTILT—REEZAZT YD)

Vop=2.7~3.6V, Ta=-20~70°C

Parameter ((EHH) Symbol (305 Min. Max.  |Units (BA7)

Serial Clock Cycle tseve 120 - ns
(U T7Tnray 7417 VErR)

Serial Clock High Pulse Width tshw 60 - ns
(U7 Nrway 7 "H 7V ATE)

Serial Clock Low Pulse Width tsiw 60 - ns
()TN r ey 7 "L L ANE)

Address Setup Time tsas 30 - ns
(7 Fraty b7 v FIREHE)

Address Hold Time tsan 20 - ns
(7 B L AR —/V FIRER)

Data Setup Time tsos 30 - ns
(F—HEv N7 W)

Data Hold Time tson 20 - ns
(F— & R—/L FHEERD)

CS Setup Time tcss 20 - ns
(CS v 7y 7HR)

CS Hold Time tesn 40 - ns
(C S a— L FEFR])

F-55472GNFQJ-LB-AEN Rev.2
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter (FE H) Symbol (G52 Min. Max.  |Units (BEf37)
Serial Clock Cycle tseve 200 - ns
(V7 Ivr a7 A T ILIRER)
Serial Clock High Pulse Width tshw 80 - ns
(V7T a7 "H 7L ATE)
Serial Clock Low Pulse Width tsiw 80 - ns
(VT y 1y 7 "L 7L ATE)
Address Setup Time tsas 60 - ns
(7 FL Aty M7 v 7R
Address Hold Time tsan 30 - ns
(7 F L AR—/v FHEHE)
Data Setup Time tsos 60 - ns
(F—H v 7w 7 HE)
Data Hold Time tson 60 - ns
(57— & dh—L FEEHE])
CS Setup Time tcss 40 - ns
(CS &y N7 v 7R)
CS Hold Time tesn 100 - ns
(C S &R—/L PR
) tscyc tcsH
CS1, (CS2)
J tsas tsaH
A0 § Lf—
N 7
tr —
tsHw
: ;_ ) tsLw ] y
D6(SCL) V] \ /
tsps | | tsoH =t
D7(SI) { )
n_/
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2.4.4 Display Control Timing (RR3I> bO—JILE A I )

Vbp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Typ. Max. Units
CH A) (G %) CHAL)
FR Delay Time (FR FZJLRFH) torr - 20 80 ns
Vbp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(2 H) (R ) (A7)
FR Delay Time (FR E#ERERH) torr - 40 160 ns
CL
(Output)
torr
et >|
FR i}<

2.4.5Reset Timing (UEvy k2AZT2Y)

Vop=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Typ. Max. Units
(7 H) (g %) (BLAL)
Reset time (VU -z ~KFRH]) tr - - 1.0
Reset "L” Pulse Width trw 10 - - ns
(V& ML 3L ATE)
Vbp=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(fH H) (GC =) (HEAY)
Reset time VUt > LAY tr - - 2.0
Reset "L” Pulse Width trw 20 - - us
(V& v L L AR
RES
trw tR N
[ ¢ >
Instfar}:;asl >< During reset >£: Reset complete

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.
o AFEEONE 12250 RONE F23 0 BER (tr, t) 1%, 15ns BLF CHLE S,

BETCDHA I YL, VDD D 20%5 LU 80% 4 Kt U CHEIWE T,
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2.5.Lighting Specifications (/w49 51 M4FME)

2.5.1.Absolute Maximum Ratings (#&xt&KXE#)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
HE B (FL =) (& 1 (HLA7)
Forward Current IF (Note) - - 210 mA
UIaEEHL) (1)
Reverse Voltage VR - - - 5 V
GHEEE)
LED Power Dissipation Pp - - - 735 mw/
(LED #F5548 %)

Note : Refer to the foward current derating curve.
The forward current (or voltage) must be tuned to satisfy as the forward current derating

curve menti

oned relationship.

A EEFROB R W TiE, TERABZH L TS0,

TROFEEMAT L5, BEER (FFBEEE) 2B T240ER’H D £,
IF (mA)
120
48
-20 25 70  Ta (°C)
2.5.2.0perating Characteristics (Bi{EE)
Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(| A (2 =) (% ) (BAL)
Forward Voltage VF IF=105mA - 31 34 vV
(EFEE)
Forward Current IF - - 105 - mA
(a1
F-55472GNFQJ-LB-AEN Rev.2 KYOCERA Display Corporation Page 14/31




3.0Optical Specifications (=2

3.1.LCD Driving Voltage GHR&REFEIEL)

Parameter Symbol Conditions Min. Typ. Max. Units

(H R) (R =) & M (HEAT)
Recommended Ta= -20°C - - 10.0 \Y
LCD Driving Voltage (Note ) VV0-VSS Ta=25°C 8.88 9.35 9.82 \%
LR BB R (1) Ta=70°C 8.30 - - \Y

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.
E 'Y a2 — VEEE AN L RFICRE T ST A MRS EEEZRLUET,
Min. ~Max. O ELFIH T, WR T 2 — /LOEE T Y XL > THE L S eEbEEiEL
DEFEHZRITHDTHD | Z ORI 7o TE DML RHEE
(m b7 A e, RERIRE) 2GR T 500 TEL Y £ A,

3.2.Optical Characteristics (JtZ24%1%)

Ta=25°C, 1/65 Duty, 1/9 Bias, V0=9.35V (Note 4), 6= 0°, $=-°, B/L_IF=1056mA

Parameter Symbol Conditions Min. Typ. | Max. Units Note
(' H) (fC =) (& M (HND) | (3
Luminance of Module Surface LoN ON state 70 100 - cd/m? -
(TP a— /L RAEEE) (ON &)
Contrast Ratio (2> ~Z 2 M) CR - - 50 - - 1
Viewing Angle (#.#8§50H) - Shown in 3.3 (3.3IE4 &) - -
Response Rise (3Zk9Y) TonN - - 110 200 ms 2
(P RERED) Decay (32 F¥) TorF - - 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
E1: 2 IR MHODER
ONIRHEDHEL % Lon & L, OFFIRAEDMEE A Lorr & L7/zKFD 22 b T A RERIE,
CR=Lorr / Lon TTESNE T,

Note 2 :The time that the luminance level reaches 10% of the saturation level from 100%
when ON signal is applied.
7% 2 : OFF JKBED> 5 ONJREEA~UIHE 2 7= B, JHEE DAL DS 100%0> 5 10%IZET 5 F CORERH,

Note 3 :The time that the luminance level reaches 90% of the saturation level from
0% when OFF signal is applied.
¥ 3 : ONIKEED> D OFF IREE ~UIHA % 7= B, MEAEE OZEALIY 0% 5 90%I2 7T 2 £ CTOREM,

Note 4 :Definition of Driving Voltage
Appliing the typical value of VVO-VSS showed in 3.1.
4 BRENEE DO R
3.1 ITH® V0-VSS (Typ.) & & H.,
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3.3.Definition of Viewing Angle and Optimum Viewing Area (£ & U\18 E &)
*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢=-°

o T AMERIER  0=0", ¢=— --- @A |
*Driving condition (G&hZ44:) : 1/65 Duty, 1/9 Bias, Vo=9.35V

90°

0 90°

180° I 0°

270°

*Area [ ]| showstyp. CR=5 (Measuring Spot: 3.0mm¢)
CRZ5 Zii /e 2 A% --- [ ] GUES : 3.0mm¢)

3.4.System Block Diagram CGAIEEERN)

Temperature Chamber({E;R18)

Rotation Table (EIZEX T—)( 0,6 )
Photometer(Z 1) Fv— K 7% b A —%—)

#1980A WB (q\ LCD
Optical Fiber

} ------------------------------------------------- A (T 74 5—)
/

Control Unit &
Compl.iter Woaveform Generator
(ArEa—%—) A hA—ZREREESR O
Halogen bulb

(A =1, 7% BV
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4.1/0 Terminal | {1 ~O#fiF)

4.1.Pin Assignment (5¥4%)

CN1 (for LCDP) (LCD /=L A)
No. | Symbol (GC %) Function (% #E
1 /CS1 Chip Select Signal (L:Active) (F v 7L 27 M5 (L:3H)
2 /RES Reset Signal (L:Reset) (V&v MEH (L :UEv b))
3 A0 H : DO~D7 are Display Data, L: DO~D7 are Instructions
(H: DO~D7iE#&K 7 —%, L: DO~D7{ZA AT ra )
4 /WR 80 family CPU : Write Signal (L : Active)
(80 CPUD T A MEH (L : ZR) )
5 /RD 80 family CPU : Read Signal (L : Active)
(80% CPU » Y — NE7- (L : B8R )
6 DO Display Data (&= 7T—X1E%5)
7 D1 Display Data (Rr75—X{E5)
8 D2 Display Data (&7 7T —X1E%5)
9 D3 Display Data (FRT7 —#1{55)
10 D4 Display Data (R/_7—X155)
11 D5 Display Data (o777 —#{575)
12 D6 Display Data (or Serial Data Clock Signal Input)
(T/oRT—HIEE (F/L, Y ITATFT—FT7uy 755 A7) )
13 D7 Display Data (or Serial Data Input)
(7T —2E5 (Fix, 2V 7T —2 AT )
14 VDD Power Supply (L)
15 VSsS Power Supply (0V, GND ) (fBIEFEE (OV, GND))
16 VOuT DC/DC Voltage Converter Qutput  (FEFRFD 1 1H1)
17 C3+ DC/DC Voltage Converter Positive Connection
(FILH = 7 o IE B )
18 C1- DC/DC Voltage Converter Negative Connection
(AR =7 o EEEREmE )
19 Ci1+ DC/DC Voltage Converter Positive Connection
(FJEH = > 7 I B 1)
20 c2+ DC/DC Voltage Converter Positive Connection
(FAER =7 Y IEEERER)
21 C2- DC/DC Voltage Converter Negative Connection
(FEH =t 7 oAl )
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No. |Symbol (G£2%&) Function (# g

22 V1 Power Supply for LCD Drive (iKE&FEEIHTEIR) [V1 = 8/9-Vo]
23 V2 Power Supply for LCD Drive (ALBZEIAHBEIR) [V2 = 7/9-Vo]
24 V3 Power Supply for LCD Drive (i &&BEEIHTEIR) [Vs = 2/9-Vo)
25 V4 Power Supply for LCD Drive (&RfEBEEIAHTEIR) [Va = 1/9-Vo]
26 Vo Power Supply for LCD Drive (¥ i BRE) A JR)

27 VR V0 Voltage Adjustment Pin (VO &L L~ LalEE G 1)

Applies voltage between Vss and Vo using a resistive divider.
(I E 2 ke L. VO-Vss HOFEELELZEWHT 5, )

28 c86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(f o Z—T = 2F— FBIRES (H:68 %, L:805%))
29 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
(NI TNTF =2 R ES H:"T L, LT ))
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 B L~ULEREH L 2 A 2 DRI 1)
(H: NEI LR 2EH, L WE L2 2 2 REH)

CN2 (for Backlight Unit) (S~ 27 51 K H)

No. Symbol (&%) Function (# #g)
1 LED A LED Anode Terminal (LED 7 ./ — Fug+)
2 LED K (CATHODE) LED Cathode Terminal (LED # > — K¥k+)
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4.2 Recommended Connection for the Power Supply (& JR{HL#5 ifF O HE 4 2R4E48)

4.2 1. When using the internal power supply circuit (all power circuits)
(In case of VO voltage internal regulator resistors)
(NENEREHEERE (£27T) ZFERATLHEE)
(VOBELANLFAZRARNBLORS : EH)

VDD | VSS VOouT C3+ C1- C1+ C2+ C2- V1 V2 V3 | v4 VO VR IRS

Ca FT
TL lal I

V

4.2 2 \When using the internal power supply circuit (except voltage booster circuits)
(In case of VO voltage external regulator resistors)
(NENEREEERE (AERBZEZR]) ZFERATLHEE)
(VO BELANIFEBRARNIL OR S« TEHA=VR IHFADIEREIEERD

VDD | VSS VOUT C3+ C1- C1+ c2+ | C2- V1 V2 V3 | v4 VO VR IRS

Ra

.—|Ca (r\‘IC) (I\‘IC) (r\‘|0) (NC) (NC) i l lmi%
PNt

External

v Power Supply

Ca: 1.0 to 4.7uF (Voltage rating E#5&E/E: 10 to 35V)

Cb : 0.1 to 2 2uF (Voltage rating E#EIE: 6.3 to 25V)

Ra, Rb > 500kOhm

Ra+Rb > 1.5MOhm

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

(more than) of actual voltage at each terminal.

Ca RO Cb [T 5 EREBILEIL, FiwTilisi) %3 MH
BED2fE (LLE) &L TLEESN,
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4.2.3. When using the internal power supply circuit (only voltage follower circuits)
(AR EREMAERE (BEE7+ODEKOH) #FEHT H5E)

VDD | VS8S VOUT C3+ C1- C1+ Cc2+ | C2- V1 V2 V3 | V4 VO VR IRS

Lol elala] |,
N (N‘C) (JIC) (l\‘lc» (JIC) (ch:) (Nc)Cb | Cb | Cb | P (NC)
1114 |

External [

Power Supply

4.2 4. When using the external power supply circuit
(N EREMEREERT HES)

VDD | VSS VOUT C3+ C1- C1+ Cc2+ | C2- V1 V2 V3 | v4 | VO VR IRS

Ca ‘ ‘ ‘ ‘ ‘ ‘
._+F_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.
]

AR, PRI X DM EIREGIC L > TEES 5 2 & N TE E953,
MNEEIRAAS 2B AT 2 5B 613, LR T s aHliEV 97,
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4.3. Block Diagram (7O Y 2 & A4 F45 S5 L)

/C S c——

/RES >

MR =

/IRD———»;

8
D0~D7<+>

VDD—
V3G ———
VOUT ——
C3+e—m—

C1- &—

Control LSI V4

NT7534 I

COM 64 LCDP

128 x 64 dots

SEG 128

Z
Vd

LED A

LEDK

LED Backlight
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5. Test (ERE%)

No abnormal function and appearance are found after the following tests.

TREDFRER A FEH U7 t%, R KLOCEAEIZRFE NN &,

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 FRIZIBEDOIOIRY | IR 20£5C, W 65£5%., HMERETIT S,
No. Parameter (FHH) Conditions (GGREAHZY) Notes

1 High Temperature Operating | 70°C+2°C, 96hrs
(iR ENER ) (operation state) GEEIRAE)

2 Low Temperature Operating -20°C+2°C, 96hrs 1
(IR EN ) (operation state) (GHATEINEE)

3 High Temperature Storage 80°C+2°C, 96hrs 2
(B PR AR ER)

4 Low Temperature Storage -30°C+2°C, 96hrs 1,2
(R R AR

5 Damp Proof Test 40°C+2°C,90~95%RH, 96hrs 1,2
(MHZER (E11F) ) (operation state) (GHEEINEER)

6 | Vibration Test Total fixed amplitude (&¥FEIE) :1.5mm 3
(RENFER) Vibration Frequency (JF®hE %0 : 10~55Hz

One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes
(1B 150/ X.Y.Z 3 516 45 1550/

7 Shock Test To be measured after dropping from 60cm high on
() the concrete surface in packing state.

(EH O ELIREEIZ T 60cm D& & 525
TROEFE T 27 ) — MR~E T, )

Dropping method corner dropping(f & T)

| F A corner : once(1 [E])
E g D Edge dropping(#&5% T)
] l s B,C,D edge : once(1 [E])
Face dropping(E%& T)
iGOcm E,F,G face : once(1 [E])
Concrete Surface(a >4 1) — R ER)

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.
EL: LRI &,
2 REBRE. FIERERREIC 4 EERE LB, MEEERT 5,
X3 BEAZHAWTLCD &Y 2 — LVBARTERT 5,
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6.Appearance Standards (4 ERIF )

6.1.Definition of applicable Zones (S} E8IREDERY — v DERR)

il _CcZONE _ ____
mf' B-ZONE
10 e
A-ZONE
} 10mm
N -

X
A-Zone :
: To A-Zone from X Line. (X2>HAY — o F TOREE)

B-Zone

C-Zone :

T

X %
Maximum Seal Line. (F&EIZ & 5 o — VS B AR
Inner 1.0 mm of X Line. (XD NH1.0mmA#4E & 9 5 FRRELL)

Outer of X Line. (X J 9 #MHloD fEIE)

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.
(fBL, Az C Y/~ DORENRH Y B/ —IZERBESIAEKO ¢/ — 2 2T 5)

6.2.Inspection conditions (S ERIEESH)

The LCD shall be inspected under 40\ 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.

A0W OEIITIZ T, Yo7 b OBl 30em UL ETCERIC L DV BREEZITS .,
V- Ak BHRSS FhS, BRI UTHMEESR 45° O E 45,
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6.3.Standards (9} ERFIRAR)

D= (Long + Short)/ 2,

*: Disregard, Units : mm

D= (B4 /2, *: 84, HA:mm

No. | Parameter (?EH) Criteria (H]EIEHE)
1 Dot shape (1) Pin Hole (&’ A—1)
(Fy hoxy— >/ Dimension Acceptable Number
ZE) /< (k& x) (FF& B %)
é\{ D <0.10 *
A 1 pc/dot orless (1 {8/} ybeLF)
010 <D <0.20
5 pcs/ cell or less (5 i/ /VELTF)

(2) Breakage or Chips / Deformation (X}, 2 H)

PO
e

1.Dot Type (Fv k&1
A Dimension Acceptable Number
— (R& &) (FFEE 20
A<0.10 *
(Should not be connected to next dot)
—

(B3 20y b & AR L7220

0.10<A<0.15

1 pc/ dot or less

5 pcs / cell or less

18/ R > FELE, 5{E/EZ/VELT
(Should not be connected to next dot)
(B9 2y b &AL

B<0.15

*

2. Defective type ext

(BED K bz

ends over multiple numbers of dots
FlBDHEAT)

Dimension Acceptable Number
(K& x) (FFER%%0)
D<0.10 *

0.10<D<0.20

1 pc / dot or less
5 pcs / cell or less
18/ K FEIF, 5EMEALLT

(Individual dot must secure 1/2 area
or more)

(&l = > F > Mg 1/2 ELEmErR)
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D = (Long + Short) /2, *:Disregard, Units: mm
D= (REE+5285) /2, *: L, HA7Z mm

No. | Parameter (ZHH) Criteria (CHJxEZ )
2 | Black and (1) Round Shape (FI:tko> o)
White Spots, Zone (1) Acceptable Number
Foreign Substances Dimension G
(Bos, (K& &) (mm) A B C
mIEHF4)) D <0.10 * *
0.10< D <0.20 6 *
0.20< D < 0.30 4 *
Individual dot must secure 1/2 area or more.
(fE % D ¥ MEEED 12RO Z 2, )
(2) Line Shape Bk )
Zone Acceptable Number
et (FHEEHO
Width
PR (mm) A B C
* W <0.03 * *
L<20 |0.03<W<0.05 5 *
W <010 4 *
010 <W In the same way (1) *
(M 2E+%
No more than 9pcs as total. (EDFFEMEILOMLL T &3 2)
(Refer to “Complex Foreign Substance Defects”)
CHEE R IR S E 5D
3 Color Variation Not to be conspicuous defects.
(fate ) GELWRRREZE, )
4 Air Bubbles
(between glass Zone (fEIE) Acceptable Number
& polarizer) Dimension G tE=)
(R SIE) (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. (2EOFTFEMEEIL I ELL T &5 5)
(Refer to “Complex Foreign Substance Defects”)
(AR A2 B R)
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D = (Long + Short) /2, *:Disregard, Units: mm
D= (Ef+48 /2, *: 8, HEL7:mm

No. Parameter (TEH) Criteria (CH]E H:¥E)
5 Polarizer Scratches Not to be conspicuous defects. Except C zone.
(RN - FTIE) FELWRRODOREZ L, BL, CY— iR ET S, )
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module
(R IEET A1) is not defective. Except C zone.
(BHICRE TN D b ORI ET S,
HL, CY— (3l T 5, )
7 Complex Foreign Black and white spots, line shaped foreign substances or air
Substance Defects bubbles between glass & polarizer should be 9pcs maximum
(EG FM K in total. Except C zone.
CRAs, BREY, ROCREITEF OB T &5,
BL, CYy—idlflie 45, )
8 Distance between 20mm or more. Except C zone.

Different Foreign
Substance Defects
(H7p 2 iR o FEEE)

(BB OB 20mm UL |- 242,
BL, C—rZERETD, )
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7.Code System of Production Lot (&&0 v F&HES)

The production lot of module is specified as follows.
TV 2—/LORED v FESIE, RO X D ICKLT D,

1 e s Y s

L Factory Control Number L5 #3% 5 (0~99)
Date of the week RUEIEH (A~G)
Factory Number 4> Ti& 5 (0~9)

Factory Code T-#;il% (Alphabet)
Production Week #i&EiE (1~5)
— Production Month #i& A (1~9, X,Y, 2)
—— Production Year #li&4E  (Lower 2 digits FEIEHZLT 2 #7)

8.Type Number (H S HK)

The type number of module is specified as follows.
ZDEY 22— LORERIT, RO LS ITRTT D,

355472AE

9.Applying Precautions GER EDFE

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

Specifications arise.
ARAARFICE T D EEF. F /I XF0HETE B YA OB AR LT 56

WA D BB 5 Z L 2975,
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10.Precautions Relating Product Handling (82 S BRiFEWVEDITE)

The Following precautions will guide you in handling our product correctly.
AR ATE L ZHHELS BT, ROFHEIZZEE T I,

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.
WA RFE 72200 T
(D) BB REY 2 — VR LT DIRAERTRZ L, BT T ATELNRTWET DT
TR T A 5 2 R0 T RS,
MBS AE LT HEET. BRTTLAL IR EWICIE o TIEE TS0,
(2) WRARTRRFOREZAE VT T LRERIT, MOV ETTETWND 2,
GBa ORI LTS,

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.

REBFRE Y 2 — /L OB Y PNMZDOWNT (FREEXTHR)

(D) AE, BXBWIZIEINT T —2A2 LT FEW, £, fFEBIET OB a v /%D
DR D D A, FrERE~v > b (F/3—) ZBEOLET,

(2) PEERITLEA B T, RNB-EELE SN BEDEHAZIE O LET,

(3) BEIVEELETOT, MBERTHROEET 4 VAT Do< D EFIDBLTHEI,

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.
WK NE Y 2 — VA B TRHARE LT b2 0nigaiz >nT
(D) =R, SEOEITCHRE LRV TTFIW,
MRS 0C~40C, 60%RH LA T, fEFR DI A& 2 L,
(2) BB, HDWDITEAMENEEYZHRNE I L TTEW,
B) AP LRFRAIVBMO BRI ST L TTFEN,

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.
WRBTEY 2 — /L2, WERRERERI A TBY EEADOT, T—OHEITMA.
1B BB AR RN DO BEIR A2 ZHH T Sy,
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3)

6)

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.
AR 2 — VR BHR L, i (EIAR) b L CE72EE6, Hic AR
FHTLTHFEW, REPFROKAR EITME LI2E I3 EBICA T A TN
HLTTFSU,

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.

A H TR = ERT DRI T, A FILRIL A — & FAR A A LT AR
FEOEGIE, A RIEL FH A, MELBEBHAMLESNDGOIE. BIRITHEE 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 L ZMEHT HHEICH>NT

(1) CFLZ7—7A®ary ZEICME, 1000V 8L EOEELESEIINE A TVhET,
FHEIZEMT D L KEOHRAL R0 T OC, BRI THEE T I,

(2) CFLZ =70, ERCEMUEENERELRVL Y ICTER TSV,

(3) CF L, [KETHERMEH LHEE, FiEOFMICE L TEHELLEI QD 7,

) RIE L OREPTCAARE STV LGS, RIT E TR0 Z LAY £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.

Z oy FoRFI AT DI > T

(1) BEREELZLZ2WVWTFSVY, 2y P TREEZGOTLIEDHY 7,

(2) FlIZEEMAEEIDVDT 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, TAD, COT %I HHAEIZ ST

(D ITCFy7ERMPEDEEFRHL TWVDHE, BIBEHENMELS 2o TuvEd, Wi
BELTiE, I CF v 7EmMIBOANNINDS20nE 5 +H0EE LTSN,

2 I CTF v 7HUNFOFFHRHL TWD L, BRAKEN1EE LTI CF vy 7EHibT
BERBITRAL DS /L4 2 &9 R E TR TR S,

F7o, I L DFRENEARIL L, EREIRHEEZ TR T D76, Yo B unEEEE
FEEE LTTFE0,
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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.
7%, BE— ki, TABZEFEHRTLHMEIZOWNT
(1) EFAMEEMR DL, WMo 2ty TR av,
(2) Wit D FIEEMED 8 D &, HEERHT 0 TR0, Sl 2RV HEDTRWAEMA /2N T R E W,

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.
BT o= W27 v va UMBEIEETL5EG. 7 via UMEOMEIZLYD . I’RET
U — VERRER (LCD X% 1 & TCP, b — k3 — FPC%:, PCB & TCP, 't — kI —/1
S FPC%, TCP, &t — ~— /L FPC 5 D A ORERE) (CHEE L LTI AR H Y
FFTOT, FHNTHoaeis LTI,

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.

HRER S FIVORTHNC Y 7 VAR ERET 5250, 727 VLOMEIZ LY | WYt 534
TR OEETT 7 VARICHE MY 7 v r) BEETIRMEENRSH U 30T,
AN o Rl 42 T L C R S vy,

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.
R 2 A SICHIRFSIREIES & 2 WTFNBAS ) 7 11w 71 o THRIE S IVTZ iR SR BEE) 7 L— A
PO K= TIEL N7 T4 b, ZOMOISEIR O SAT B BE D D WITEHEE BB &
DIFRIR TN R DT ) v W= ET HAREMED H 0 £ 4 DT, FEEHBRIREIZHIT S
-5 7ee i A4TV 70 v D —OFRA LR T ITHER T S0,

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.
WEEFRTFLICD CHRINES WX S IEEBECET,
FUnEn =GR S ATRORERE S 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.

LR BT, RO AR E AR OE AL & LT G DRI O s g Sz
LOTH O UM AR I EILT 5 b 0T, 5. YR Y B T HeRR
VIS DEBEAAIC B D RS R DR BT RS, BB E S DA 5D T
EWERRMEZ EREN D5 AR S 56, it LTI —boEEZAVER A,

. 0D HIBICEH S 256, MEMEMICET 2804, Jliskint L CHE & 5 BH0y
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.
MANZRIZITON BN L (8 « B2 ET) IZRBIT O RESIZ>EE LT,
TOEFEEBVEE A,

2) We cannot accept responsibility for any defect, which may arise after the application
of strong external force to the product.
N7 Z LI X0 BETLIARELGICDEF LTEL, ZOBEEZAVERTA,

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.
A AR L. s h2%, #ERENAINS TRET L RESICHEE
LT, #OEMEEPANERA,

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.
CF LZMEMATLWEICHLNT, CF LOFMOBEAL, FHT51 o "—Z—DMEse
V=27 ST LET, Wkl Tcofg, FEELROCRESIZ & E LT, ZORMTE
BUVER A,

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.
WA ZEA L Z S LD ERT L TRITA RO RBEIZ DWW T, SR ofE<e
BHRICEERAP S b DOLSMNI DX F LT, FOBEMLEFANERA,

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.
BRAIZ R 5 &HE SN R ES S OMEERGEMIC > £ LTI, BERIE®R LY 245,
2L < WAL, OXEERIE LT 1 0 &b @R & S CHEE F9,
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