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1.General Specifications (—f#&{t#k)

Operating Temp.

(BhVEIRE )
Storage Temp.

(14\ ff?:-uﬁfﬁ‘ﬁw)
Dot Pixels

(v MlAR)
Dot Size

(Fv hax)
Dot Pitch

(Fv FE YT
Viewing Area

(A 2L B FLPH)
Outline Dimensions

(FME~HE)

Weight
(HE L)
LCD Type
(LCD f1:4k)

Viewing Angle
(#fA)

Data Transfer
(F— 2 fEik S 3)

Backlight
(HRBA £ 14%)

Additional Spec.
(CRFERATAR)

Drawing
(s A1)
Supply Spec.
CREDRA )

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 A —TNEOLED #— 7 V&)
37.5g max.
NTD-26307
F-STN Black &White-mode ([ EE— F)
Transmissive GZEiEE)

6:00

8-bit parallel data transfer (8 £ k /35 L5 — Ziizik)
Serial data transfer (3~ U 7 /L5 — & #izi%k)

LED Backlight (LED /N> 2 74 k) ./
Green (7' —)

Vivid Color Display Specification (fif=°772 41 7 — &R tA%k)
(High Performance Color is Used) (HPC f#iH)

Dimensional Qutline (#M#[X) F-55472AB base (Rev.A)

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.
/Ma'\n.. . WERER R UM ALGS I L > TEIfESE 5
LENTEETE, NBERESEEZENT 56T

:(Q—’J\uu{_f_. i""‘)}ﬁuu ‘ﬁﬁﬁﬂ[{ N iuj-o
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Lead free
(Fn7 U—)

RoHS regulation
(ROHS #7i2)

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.

AL R, BT U —icxe LT Y 9,

LrLodh 7 U —OERITLL T Ol Y T,

WREY 2—VIZEHL TS T¥H)

ERE Y 2 — MR LTS TEFERS (55 )

BL, BN S ENTWA TSN L LES,

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.
WBFEOFRINT DRV 2T, AR T RoHS #lid o>

FHEEMH AR LTS &L TR £7,

Wk d LTk, ¥k A — I —5 1o %f L CREEDRGE A

KD DRI KIRDEF )1 %24T7-> T £9°,
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2.Electrical Specifications (BB TE)

2.1.Absolute Maximum Ratings (§&x& KTE &)

Vss=0V
Parameter Symbol Conditions Min Max. Units
(I H) (i %) (Z% 1) (HAfiZ)
Supply Voltage (Logic) Vop-Vss - -0.3 4.0 V
(v 7 HERETE)
Supply Voltage (Booster Circuit) VouT (Note) -0.3 15.0 \%
(FE R H EIRETE)
Supply Voltage (LCD Drive) Vo (Note) -0.3 15.0 A"
(¥ o Bl B 7B )
Input Voltage Vin - -0.3 Vop+0.3 A"
(AJJFEIE)
Note :The relation of Vout> Vo> V1> V2> V3> V4> Vss,
Vourt > Vop > Vss must be maintained.
T BLFO&RMFEMZLTTFEW,
Vourt > Vo> V1> V2> Va> V4> Vss, Vour > Vop > Vss
2.2.DC Characteristics (Internal power supply)
DC #1t (REREIRHEE)
Ta=25°C, Vss=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(I H) (GREZY) (% 10 (HAZ)
Supply Voltage Vob-Vss 2.8 3.0 3.3 V
(1 ¥y 7 AERET)
Booster Output Voltage Vourt Excerpt voltage 1.2 - 13.2 V
(H-EE s EEETE) booster circuit
(5 ] 8% A e <)
Voltage Regulator Vo Only follower circuit 8.88 - 12.7 \Y
Operating Voltage (BEZ 41217 —
(¥ i A FH ¥E IR P ) [E]88 0D 2)
"High" Level Input Voltage VIH - 0.8Vop - Vob A"
("High" L'~/ A J)7E/E)
"Low" Level Input Voltage Vi - Vss - 0.2Vop V
("Low" L~ AR IE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8Vop - Vob vV
("High" L~V ) TE)
"Low" Level Output Voltage VoL 1OL=0.5mA Vop - 0.2Vop V
("Low" LU H 1 EET)
Frame Frequency fFrRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— A8 P %0 1/65 Duty,
VDD-VSS= 3.0V
Current Consumption lop VDD-VSS=3.0V, - 1.1 1.6 mA
(i #e FEH) All power circuits
(I RS )

Note : The relation of Vout> Vo+0.5V > Vss, VouTt > Vop > Vss must be maintained.
o BUF oM A7 L AREVE,

Vout > Vo +0.5V > Vss, Vour > Vop > Vss
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2.3.DC Characteristics (External power supply)

DC 1t (SMEREIRMHG)

Ta=25°C, Vss=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(" B) (GEEZD) (& ) (HLAZ)
Supply Voltage for Logic VoD-Vss 1.8 3.0 3.6 V
(v 7 HEIRET)
Supply Voltage for LCD drive VO Shown in 3.1 8.88 9.35 9.82 A\
(s IR ) B R ) (3.1 &)
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 2.08 218 \Y
V4 V4 =1/9 0.99 1.04 1.09 V
"High" Level Input Voltage ViH - 0.8Vop - Vobp \Y
("High" L ~</v A 1) 7EJ+)
"Low" Level Input Voltage ViL - Vss - 0.2Vop A\
("Low" L~ /L A I HEIE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8Vop - Vop V
("High" L~V tH 1))
"Low" Level Output Voltage VoL 10OL=0.5mA Vob - 0.2Vop \Y)
("Low" L ~LHH i)
Frame Frequency fFrRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— 28 ) 1/65 Duty,
VDD-VS88=3.0V
Current Consumption Iop VDD-VSS=3.0V, - 1.1 1.6 mA
(THE BT
Note : The relation of Vo> V1> V2> V3> V4> Vss, Vobp > Vss must be maintained.
I BUFO&MFE T UCTRERBEWVWET,
Vo> V1> V2> V3> Va> Vss, Vobp > Vss
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2.4 AC Characteristics (AC $¥14%)

2.4.1.System Buses Read/Write Characteristics (80 series CPU)
BEY M NS ULT—REXZA IS (80% CPU)

Vop=2.7~3.6V, Ta=-20~70°C

Parameter (JFHLH) Symbol (F0%3) Min. Max.  |Units (Hifir)

Address Hold Time tans 0 - ns
(7 KL AdR— FEEE)

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

System Cycle Time toves 240 - ns
(AT YA 7 VEFIH)

Control High Pulse Width (\Write) techw 100 - ns
(zz Fa—"H'" SV AR(TA F))

Control High Pulse Width (Read) techr 60 - ns
(= b r— L "H UL RE () — )

Control Low Pulse Width (Write) teolw 90 - ns
(zty hr2— "LV ANE (54 R))

Control Low Pulse Width (Read) teeir 120 - ns
(=2 b —A LSV AE () — F))

Data Setup Time toss 40 - ns
(F—H#t v 7w 7HFR)

Data Hold Time tons 10 - ns
(7 — % R— v FIERH)

/RD Access Time taccs - 140 ns
(U — F7 & ArER)

Output Disable Time tors 5 50 ns
(S5 o B — 7 LR
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter (T H) Symbol (7%°) Min. Max.  |Units (Hi{ir)
Address Hold Time tans 0 - ns
(7 KL A& db—s FIERED
Address Setup Time tass 0 - ns
(7 Fraty M7 v 7DD
System Cycle Time teves 400 - ns
(AT Lth A 7 LR
Control High Pulse Width (Write) techw 120 - ns
(zt> ha—L"H VLA (T A R))
Control High Pulse Width (Read) tcenr 120 - ns
(22 b2 — L"H" 2L AR () — K))
Control Low Pulse Width (Write) teclw 150 - ns
(z b — LSRG (Z A )
Control Low Pulse Width (Read) tcor 150 - ns
(=t ha— L AlE () — K))
Data Setup Time foss 80 - ns
(F—&tw T w 7))
Data Hold Time tors 30 - ns
(F— & i — L NIERD)
/RD Access Time taccs - 240 ns
(V— ¥7 2t AKFH)
Output Disable Time tons 10 100 ns
(W15 « B — 7 L)
tcvcs -
A0 >7£ )§<
N 7
tass | =tAH8 R
Ccs1(Cs2) j\ i]i \}\
4N A3 J
—_— tccuw, teeLr N A
WR, RD N+ »/< o\
N y tccHw, teceHr
te | toss || tows
DO~D7
(WRITE) >¢ tr =
) taccs | - toHs '|
D0O~D7 ) ’j;
(READ) ﬁ‘
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2.4.2 System Buses Read/Write Characteristics (68 series CPU)
BEY M MSULILT—REERA YT (68% CPU)

Vop=2.7~3.6V, Ta=-20~70°C

Parameter (T H) Symbol (il 5 Min. Max.  |Units (Hi{ir)

Address Hold Time tare 0 - ns
(7 F L Ad—r FIERD

Address Setup Time tase 0 - ns
(7 FL Aty M7 v 7IREH)

System Cycle Time tcves 240 - ns
(AT YA 7 V)

Control High Pulse Width (Write) tewnw 90 - ns
(zt> b —L"H SV ANE (G A R))

Control High Pulse Width (Read) tewrr 120 - ns
(=2 b —"H /LAWY — K))

Control Low Pulse Width (Write) tewiw 100 - ns
(zt b —"L" UL AN (T A )

Control Low Pulse Width (Read) tewrr 60 - ns
(=t b — "L LA (U — F))

Data Setup Time toss 40 - ns
(F—H¥ v b7 v M)

Data Hold Time tore 10 - ns
(57— & R—L FIEEfH])

Access Time (CL=100pF) taccs - 140 ns

() — K7 7 & ZIR(CL=100pF))

Output Disable Time tore 5 50 ns
(A5 ¢ B — 7 VIR ))
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Vpp=1.8~2.7V, Ta=-20~70°C
Parameter (T H) Symbol (7%°) Min. Max.  |Units (Hi{ir)
Address Hold Time tans 0 - ns
(7 F L Ad— FEERE)
Address Setup Time tase 0 - ns
(7 L2ty M7 7))
System Cycle Time teves 400 - ns
(AT DY A 7 VRERT)
Control High Pulse Width (Write) tewnw 150 - ns
(zty b ra— L"H SV AR (T A R))
Control High Pulse Width (Read) tewrr 150 - ns
(z2y ba—A"H7 L AR () — K))
Control Low Pulse Width (Write) tewLw 120 - ns
(zt2 b2 —L"L" S AR (T A B))
Control Low Pulse Width (Read) tewrr 120 - ns
(=t ha—n"L UL AfE (Y — F))
Data Setup Time tose 80 - ns
(F—% v b7 v 7))
Data Hold Time tors 30 - ns
(5 — % A —/L FHER)
Access Time (CL=100pF) taccs - 240 ns
(U — F7 7 & A (CL=100pF))
Output Disable Time tore 10 100 ns
(HH 35 o« B — 7 L)
’ tcyce R
A0, RI'W >?£ )§<
T~ 7
) tase | ﬂ.
CS1 (CS2) ™ m"g'i \,\":"
_____ AN A h R
4 A tewww, tEWLR .
E A1 tewnw, tewnr \ ;;‘-
tr — tose toHe |
Do~D7
(WRITE) >¢ tr =
’ taccs J ) toHs :_|
Do~D7 ) ji i
(READ)
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2.4.3.Serial Interface Timing
DTN T—REERAZIVT

Vop=2.7~3.6V, Ta=-20~70°C

Parameter (T H) Symbol (il 5 Min. Max.  |Units (Hi{ir)

Serial Clock Cycle tscve 120 - ns
() 72 744 27 LR

Serial Clock High Pulse Width tshw 60 - ns
(VT Nray 7 "H 7SV ANR)

Serial Clock Low Pulse Width tsiw 60 - ns
(V7w s "L L ANE)

Address Setup Time tsas 30 - ns
(7 FL Aty b7 v 7HE)

Address Hold Time tsan 20 - ns
(7 F v AFR— R

Data Setup Time tsos 30 - ns
(F— &ty N7 > 7EEH)

Data Hold Time tson 20 - ns
(F— & B— FIERD

CS Setup Time tess 20 - ns
(CS v 7 w7 HH)

CS Hold Time tesn 40 - ns
(C S AFB—L FHEHD
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VVop=1.8~2.7V, Ta=-20~70°C

Parameter (M1H) Symbol (it %) Min. Max.  |Units (BEr)
Serial Clock Cycle tseve 200 - ns
(VTN T vy 741 2 VR
Serial Clock High Pulse Width tshw 80 - ns
(VT nr oy 7 "H 750 AlE)
Serial Clock Low Pulse Width tsiw 80 - ns
()7 771" 250 AE
Address Setup Time tsas 60 - ns
(7 FLaty b7 v 7))
Address Hold Time tsan 30 - ns
(7 F L AdR— 1 FEER)
Data Setup Time tsos 60 - ns
(F—2t v b7 v 7))
Data Hold Time tson 60 - ns
(F— & A—/v i)
CS Setup Time tess 40 - ns
(CS By F7 v 7kMH)
CS Hold Time tesn 100 - ns
(C S &R—sv FEFfH)
tcss ) tscyc | tcsH N
CS1, (CS2)
3 tsas tsaH
A0 {
tr -—
tsHw
_‘ _\, tsLw /
D6(SCL) V] \ /
y N 7
tsps | | tspH =
D7(SI) % )
n___/
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(RFa>vbO—LBAZ2YT)
Vpop=2.7~3.6V, Ta=-20~70°C

2.4 .4 Display Control Timing
Parameter Symbol Min. Typ. Max. Units
(| H) (Gic =) (HLHL)
FR Delay Time (FR JE4ERF[H]) torr - 20 80 ns
Vbop=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(GH H) (ic & (HAT)
FR Delay Time (FR IZ4EHF[H]) torr - 40 160 ns

CL
(Qutput)

FR

Vop=2.7~3.6V, Ta=-20~70°C

2.4.5Reset Timing (Utv b8 4 227)
Parameter Symbol Min. Typ. Max. Units
(| H) (F2 %) (HLA7)
Reset time (V- MEFED tr - - 1.0
Reset "L” Pulse Width trw 10 - - ns
(U v hL/ UL A
Vop=1.8~2.7V, Ta=-20~70°C
Parameter Symbol Min. Typ. Max. Units
(I =) Gic %) (QE<Xiva
Reset time U & v M#RH] tr - - 2.0
Reset "L” Pulse Width trw 20 - - us
(Ut v RL”73L AgE)
RES
i trw | L, tr N
i
Ints{ear?easl >< 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 AJHMEEOSEE 0 L OSLE I 0 RER (tr, tf) (X, 15ns L FCHIE S ET,
BCDHA I VIR, VDD D 20%F5 LU 80% 4 KLt L L THlEXF T,

KYOCERA Display Corporation
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2.5 Lighting Specifications (/3% 54 F451E)

2.5.1.Absolute Maximum Ratings (¥&3t & KXE&)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(H H) (Rc %) & M) (BA7)
Forward Current IF (Note) - - 120 mA
(IEEEH) ()
Reverse Voltage VR - - - 5 V
(HESE)
LED Power Dissipation Po - - - 480 mw
(LED #r#FiH %)

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.
i AR OB B (= DT,

TREDFFE AR /29I D12

FRcazZ ML T2 a0,
JEFER (7 RAEE) 2HETI4ENHY 9,

IF (mA)
120
48
-20 25 70  Ta (“C)
2.5.2.0perating Characteristics (BIMEFE4E)
Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(| HA) (G2 ) (& 1) (HAL)
Forward Voltage VF IF=60mA - 3.4 4.0 V
(IEHE )
Forward Current IF - - 60 - mA
(I EE )
F-55472GNFQJ-LG-ADN Rev.2 KYOCERA Display Corporation Page 14/31




3.0Optical Specifications (JtZEE4#F)

3.1.LCD Driving Voltage (R REEFHNETE)

Parameter Symbol Conditions Min. Typ. Max. Units

(H H) (ic (% (HANL)
Recommended Ta= -20°C - - 10.0 \Y
LCD Driving Voltage (Note ) V0-VSS Ta=25°C 8.88 9.35 9.82 \%
HELEHE S BEEN B E (V) Ta=70°C 8.30 - - \%

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.
XY a— VERBNZ AN LURICRE =2 R MR ELRSEEERLET,
Min. ~Max. D EJERPH I, LT Y 2 — VO REST Y X312 L - T4 U 5 S ERE ST
OEBFIAZ T HDTH Y Z ORI > TE OO N FRHEE R
(o R TR R, ISERFS) ZRGEET 5D TiEd Y £H A,

3.2.0ptical Characteristics (#2243 MH)

Ta=25°C, 1/65 Duty, 1/9 Bias, V0=9.35V (Note 4), 6= 0°, ¢=-°, B/L_IF=60mA

Parameter Symbol | Conditions Min. | Typ. | Max. | Units | Note
(H H) (e %) (& 1F) (Hfz) | GE)
Luminance of Module Surface Lon ON state 70 100 - cd/m’ -
(& ¥ =2 — /LR m L) ON %7
Contrast Ratio (=2 ~Z A ~H) CR - - 50 - - 1
Viewing Angle (5 i) - Shown in 3.3 (3.3 M%&) - -
Response Rise (32 EY) Ton - - 110 200 ms 2
OB EfD) Decay (37 FY) | ToFF - - 190 | 290 ms 3

Note 1 :Contrast ratio is definded as follows. (CR = Lon / LoFF)
Lon : Luminance of the ON signal  LorF: Luminance of the OFF signal
H1: 2 T A MEDOESR
ONAIRTEDHEE A Lon & L, OFFJRRE DML % Lopr & L72BFD = b T A R IR,
CR=Lon/Lorr TEF S FET,

Note 2 :The time that the luminance level reaches 90% of the saturation level from 0%
when ON signal is applied.
£ 2 : OFF ARTED> 5 ONRIE A~ 2 7o RE, BEEE DAL 0% 5 90%IZ3E T2 £ -C O,

Note 3 :The time that the luminance level reaches 10% of the saturation level from 100%
when OFF signal is applied.

713 : ONARHEZ S OFF IRHE ~UJHA % /-0, B DL DS 100%0> 5 10%IZ53ET 5 F TORFH,

Note 4 :Definition of Driving Voltage
Appliing the typical value of V0-VSS showed in 3.1.
£ 4 BREVEEIE D EFE
3.1 FHD VO-VSS (Typ.) % i .
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3.3.Definition of Viewing Angle and Optimum Viewing Area (& & R A &6H)

*Point « shows the point where contrast ratio is measured. : 6= 0°, ¢$=-°
ot T A REHES  0=0", ¢=—" --- @FIARA Lk
*Driving condition (#ZEhZ&4:) : 1/65 Duty, 1/9 Bias, Vo=9.35V

90°
135° 45°
0 90°
ol
180° : ; = (¢ = 0°)
S ; ¢
N i irbEni 180° I 0°
225° / 315°
2700 270°
*Area [ ] showstyp. CR=10 (Measuring Spot : 3.0mmd)
CR=10 i )23 2 AHMH - -- [ ]#6 (ERE : 3.0mmg)
3.4.System Block Diagram CRIFE B X)
Temperature Chamber({8;R)
Rotation Table (E#ERT—)( 0,4 )
Photometer(Z ) F¥— K74 kA —&—)
#1980A WB "ﬂ LCD
Optical Fiber
} ---------------------------------------------- - (T 7A/3—)

7
)

Control Unit &
Compu:[er Waveform Generator
(AvEa—%—) O hO—SiEREERR O
Halogen bulb
(NaFST)
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4.1/0 Terminal (I ~O#FF)

4.1.Pin Assignment (if¥4%)

CN1 (for LCDP) (LCD 7~ /L)
No. | Symbol (Gt 5) Function (% #E)
1 /CS1 Chip Select Signal (L: Active) (I~ 7L & M5 (L: B3R))
/RES Reset Signal (L:Reset) (Ut~ MMgE (L : Uty k))
3 A0 H : DO~D7 are Display Data, L : DO~D7 are Instructions
(H: DO~D7{Z#/R7T—#, L: DO~D7iIA AT 7 ra)
4 /WR 80 family CPU : Write Signal (L : Active)
(80 % CPUD T A Ma5 (L : BR) )
5 /RD 80 family CPU : Read Signal (L : Active)
(80 CPU DY — Fig% (L : #4R) )
6 Do Display Data (o7 —# {85
7 D1 Display Data (F/rn7 —# {5
8 D2 Display Data (¥R 7— (5%
9 D3 Display Data (&7 —#{5%)
10 D4 Display Data (&7 —#{5%)
11 D5 Display Data (&7 —#{5%)
12 D6 Display Data (or Serial Data Clock Signal Input)
(RRT—2ET (FE, IV TAT—ETa v {55 AN) )
13 D7 Display Data (or Serial Data Input)
(T/on7T—H {5 (Flix, IV TL7F—2AN) )
14 VDD Power Supply (¥EIREEIL)
15 VSS Power Supply (0V, GND ) (/L (0V. GND))
16 VOUT DC/DC Voltage Converter Output  (F-HFFod H i di--)
17 C3+ DC/DC Voltage Converter Positive Connection
(FIEH = 7 B IR s 1)
18 Cc1- DC/DC Voltage Converter Negative Connection
(FEH = 7 AR 1)
19 C1+ DC/DC Voltage Converter Positive Connection
(FEM = 7 W B[R 1)
20 C2+ DC/DC Voltage Converter Positive Connection
(HIEH = > 7 e R )
21 c2- DC/DC Voltage Converter Negative Connection
(FIEH = 7 b Al 1)

F-55472GNFQJ-LG-ADN Rev.2
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No. |Symbol (it 5) Function (8% E)
22 V1 Power Supply for LCD Drive (& BEEIFHEEDL [V1 = 8/9-Vo]
23 V2 Power Supply for LCD Drive (i 528N HEDR) [V2 = 7/9-Vo]
24 V3 Power Supply for LCD Drive (#%BEEIH D) [Va = 2/9-Vo]
25 V4 Power Supply for LCD Drive (i /{4 BEE) D) [Va = 1/9-Vo]
26 VO Power Supply for LCD Drive (% 44 SAEh 1)
27 VR VO Voltage Adjustment Pin (VO )T L ~</L i 5 i -1-)
Applies voltage between Vss and Vo using a resistive divider.
(P&l 4 e L. VO-Vss [ OB AT 5, )
28 c86 Interface Mode Select Signal (H : 68 series, L : 80 series)
(A Z—TxAA%— FEIRES (H:68 7%, L:805R))
29 P/S Parallel/Serial Data Select Signal (H : Parallel L : Serial)
ST/ TNT=F8RES (H: /3T Lk, LY T0)
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 FEJE L~V gi#e i L 20 A & o3R8 1)
(H: WL A2 R, L: WL 22 2 ~EM)

CN2 (for Backlight Unit) (S 7 5 4 1 H)

No. Symbol (G2 5) Function (¢ %E)

LEDA

LED Anode Terminal (LED 7 ./ — Fifu+)

2 LED K (CATHODE) LED Cathode Terminal (LED 7 ¥ — F#i7)
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4.2 Recommended Connection for the Power Supply (B IR {#4 i F D # 22 4 SR 245

4.2.1. When using the internal power supply circuit (all power circuits)
(In case of VO voltage internal regulator resistors)
(REERIHEERRE (£T) ZEATHES)
(VO BIELARNIILGRERRNEBLCRS2 - E/H)

VDD | VSSs VOouT C3+ C1- C1+ c2+ | C2z2- V1 V2 V3 | V4 VO VR IRS

1o Ll Llalelefer

V

4.2.2. When using the internal power supply circuit (except voltage booster circuits)
(In case of VO voltage external regulator resistors)

(REERERER (FERRZEKR]) ZERATHEE)
(WVOEBFELARILFABAAIL XS  RMEA=VR HF~DONEIEIEL

VDD | VvSss VOUT C3+ C1- Cl+ C2+ | C2- V1 V2 V3 | V4 VO | VR IRS

T ] L5 L LILLLE
] (NC) (NC) (NC) (NC) (NC)CP | Cb | Cb| Cb|Cb
11144

External

Power Supply

Ca: 1.0 to 4.7uF (Voltage rating EHsLE: 10 to 35V)

Cb : 0.1 to 2.2uF (Voltage rating E15#/E: 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 MU Cbh lZiili 4 % iER L, A6 skt % =M
BIEO 245 (LLE) LLTlEaEn,
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4.2.3. When using the internal power supply circuit (only voltage follower circuits)

(NS EREEER (BEE7+ 07EROA) #EHRT 558)

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

o l i l l |
._|Ca (NC)  (NC) (NC) (NC) (NC) (Nc)CP | ©b | CB| P (NC)
1311 |

4.2 4. \When using the external power supply circuit

(NMEREEERZERT 558)

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

Ca | | | | | |
._”_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]
AT, PNEERE OB ERMEIZ L » TEES® 25 Z £ 3 T& 305,
PEB IR SRS 2 BT 2 B8 Forab bz -+ CFHihEV £,
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4.3. Block Diagram (7R v 2 &A 7455 L)

C1- &—

C2+ e——

COM 64 LCDP
Control LSI £

128 x 64 dots

NT7534 [

LED A

LED K

LED Backlight
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5. Test (ERE%)

No abnormal function and appearance are found after the following tests.
TREOMER A s U7- %, FRLCEMEICRFE R &,
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.
it FRICIREOMENRY | IR 20£5°C, B 65E5%, MEERETITS,

No. Parameter (XHH) Conditions GRERNFF) Notes

1 High Temperature Operating | 70°C+2°C, 96hrs
(il Eh VER ) (operation state) (EALRTE)

2 Low Temperature Operating | -20°C+2°C, 96hrs 1
(LG IRL R R ) (operation state) GHEFEIRTE)

3 High Temperature Storage 80°C+2°C, 96hrs 2
(En iR PR A7 R

4 Low Temperature Storage -30°C+2°C, 96hrs 1,2
(IR A7 Rl

5 Damp Proof Test 40°C+2°C,90~95%RH, 96hrs 1,2
(it sl (EIE) ) (operation state) GHEIRTHE)

6 | Vibration Test Total fixed amplitude (&#zIE) :1.5mm 3
(HREhBGR) Vibration Frequency (#z®I/& 40 : 10~55Hz

One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes

(1 FEFE 1430 X Y.Z 3 F710) 4% 15 43D

7 Shock Test To be measured after dropping from 60cm high on

(il ) the concrete surface in packing state.
(TEFRDOHRELIRFEIZ T 60cm D S 75

TROEMTa L Z U— FR~%T, )

Dropping method cormer dropping(fa 3 )

A comer © once(1 E])

Edge dropping(B % T)
B,C.D edge : once(1 @)
Face dropping(E% T)
60cm E,F,G face : once(1 [E])
Concrete Surface(3 >4 1) — FEE)

Y

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: LRV &,
FE 2 B, R IRERSEIC 4 BRI AL U/stR, WE A T B,
3 wesA V9 LCD &2 2 — LV ER T HEiT 5,
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6.Appearance Standards (4 #R#848)

6.1.Definition of applicable Zones (S ER}RIEDERY — U DERE)

— ;._1.0m*n — je—10mm
7 T
N EEE CZONE |
m[n B-ZONE
10 pd
A-ZONE 1
l1.0m'n
X T T
X X

X : Maximum Seal Line. (X a2 & 5 32— /L F2F B vERR)
A-Zone : Inner 1.0 mm of X Line. (X®PNEI1.0mm % 274 JE & 3 A &80
B-Zone : To A-Zone from X Line. (X/>HA Y — & TOHEIE)
C-Zone : Outer of X Line. (XX 9 ] oofEig)

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.
(fH L., AMEKIZ C Y — DMk BY —ICEHALHESIMIK O C V' — 2 24 %)

6.2.Inspection conditions (S EREESFEE)

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 DHEATIZ T, B 7L & Dl 30cm L ETHBLIZ X O HBEZIT .
BT AE BT S MR, BRI UTRMEALS 457 OftEN & T 5,

/
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6.3.Standards (MERFRAR)

D= (Long + Short)/ 2,
D= (RA&E+ER) /2, *: HiH,

*: Disregard, Units : mm
HL(Y : mm

No.

Parameter (IiH)

Criteria ({7 RE )

Dot shape
(R g —r
)

/4
e

(1) Pin Hole (£ 7—/L)

Dimension Acceptable Number
(K& &) (FFA(E %0
D<0.10 *

0.10<D<0.20

1 pc/dotorless 11/} vMeAF
5 pcs/ cell or less 5 flE/z0L8L B

(2) Breakage or Chips / Deformation (i} /Z57%)
1.Dot Type (K k&4 7F)

P
e

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

(BERE 21 g b &AL 220

0.10<A<0.15

1 pc/ dot or less
5 pes / cell or less
LfE/ By FRAF, 5{E/ELLF
(Should not be connected to next dot)
(B9~ 2 by b & Efil L 722w

B<0.15

*

2.Defective type extends over multiple numbers of dots

(E DRy NMFEBDZAT)

Dimension Acceptable Number
(K& &) (FF# B0
D<0.10 *

0.10<D <0.20

1 pc/ dot or less

5 pcs / cell or less

L&/ > REUF, SE/ME LR
(Individual dot must secure 1/2 area
or more)

(fEl = D ¥ bk 172 2L ERERR)
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D = (Long + Short) /2, *: Disregard, Units: mm

D= (Rf&+ %) /2,

* o MERER, HALZ : mm

No. | Parameter (JEH) Criteria (H]7E FLE)
2 | Black and (1) Round Shape ([1fRod & D)
White Spots, Zone (@) Acceptable Number
Foreign Substances Dimension (FFF¥E %0
(BEA, (K& X) (mm) B C
TR YEhR 5%) D <0.10 » o
0.10< D <0.20 6 *
0.20< D <0.30 4 *
Individual dot must secure 1/2 area or more.
(2= o K v MIWRED 12 #ERDZ &, )
(2) Line Shape (#ulko>t d)
Acceptable Number
GF2 18150
P& (mm) B C
* W <0.03 * *
0.03<W<0.05 5 *
L <1.0 W <0.10 4 *
0.10<W In the same way (1) *
M IZIE$ 5
No more than 9pcs as total. (=ARDOFFAEEHUL 9L T &9 %)
(Refer to “Complex Foreign Substance Defects”)
(WG B R A R
3 Color Variation Not to be conspicuous defects.
(ate®) (FLOREREZ L, )
4 Air Bubbles

(between glass
& polarizer)
({55 v )

Zone (k)

Acceptable Number

Dimension (FTFZH %0
(K& &) (mm) B C
D <0.30 * *
0.30<D<0.40 * *
040<D<=0.60 3 *

No more than 3pcs as total. (EDFFEMEEIL 3 BELL T & 3°%)

(Refer to “Complex Foreign Substance Defects™)

(AR R EZR)
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D= (Long + Short )/ 2,
D= (BfE+&E/) /2,

*: Disregard, Units: mm
* o MEGL O BAAZ : mm

No. Parameter (T€H) Criteria ()52 2E78)
5 Polarizer Scratches Not to be conspicuous defects. Except C zone.
(R YERRE S 2 - FE) GELWRNDOMREZ &, AL, CY—TEH LTS5, )
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module
(R SeBys i) is not defective. Except C zone.
(MR E BN b DIFRMET D,
BHL, CY— TRl L35, )
7 Complex Foreign Black and white spots, line shaped foreign substances or air
Substance Defects bubbles between glass & polarizer should be 9pcs maximum
(5 549 K 5D in total. Except C zone.
CGRIAA, #UREY, REBKIAEEE 9L T L35,
BL, CY—iEH L35, )
8 Distance between 20mm or more. Except C zone.

Different Foreign
Substance Defects
($L72 % F W8 oD BREfE)

(B o fEREE 20mm LA E 295,
L, CY—ijdme+5, )
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7.Code System of Production Lot (®&EoO v +rES)

The production lot of module is specified as follows.
Y a—bDGER v FESIER, RO KD ICKERET D,

OO O00 Q0 — O Of

L Factory Control Number T 345 Ei3% 5 (0~99)
Date of the week IERE R (A~G)
Factory Number 43 T35 % (0~9)

Factory Code 1453l (Alphabet)
Production Week #i&ild (1~5)
—— Production Month #i5H (1~9, X, Y, 2)
—— Production Year #iH4E  (Lower 2 digits PHEEL T 2 #1)

8.Type Number (& & # )

The type number of module is specified as follows.
ZOEY2—ORGAET, RO X SICERTT D,

355472AD

9.Applying Precautions GER EDFE)

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

AR B D 8 ae, F IR B SO RIBEN T LIS,

MiE e LR35 Z & 235,
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10.Precautions Relating Product Handling (&SRB WL EDFE)

The Following precautions will guide you in handling our product correctly.
AL A TE L < ZHEHEC A2, IROFIHIZITET FEU,
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.

B FRFFITHONT
(1) WRHRRREY 2 —VEH L T HHEBEBETRRFIZ. MTTATHELNRTHETOT
FREEB AT A2 5 2 /W T T &,
BDIFA LIS EE. BRTTNALIRD DI+ ZEE TSN,

(2) HWELRTRFEFORMIZAE D T A RWYEHIE. RSB CTE T D A,
5O 7R L DI LT &V,

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.

AR TE T 2 — VO TUNINTHOWNT (FFELHHR)

(D AR, BRARWICIEZLT T —RELTTFE, o, fEEBET—OEE g v 7 %0
RS 8 DXy, Kbl > b (F3—) B LET,

(2) TEEARITALRA BET T, AR EEAH St oER A2 B D LET,

(3) HEXDPRELETOT, WHARTHRDOEET A VAT D-> D EFPRLUTRESEN,

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.
e RE Y 2 — L E A TREHRE LRTHIER L RWVIERIC ST
(1) @i, MO AT CHRE LARWT T E 0,
HUE SN 0°C~407C, 60%RH LT, fhiE D34 & Z &,
(2) EH BN, HDIWITSEIRPEEL T LRI I LTRFEW,
(3) AL RmEHR BN LR NE I LT RE,

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.
WAL E ¥ 2 — /i, WERAREREES A > TED EEADT, I — D5 G A,
JE AR R FE R BENR DI A TEHF &0,
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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.
AR 2 — VMR L, # (RAR) 2AbhH L TE2EE. nicAhAn
I LTTEN, EENFROKRD S L2EESI0E, mEBICAT A TH N,
WLTFEW,

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.

RABZ VRN — T DRIV T, A F VRV — L Rt A AT LTt
FROYEIEL, FHEARIEL FH A, MEREEEREINDIEEIE, JIERITHRT 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
waorn.

(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 &7 SR>V T
(1) CFLZ—7ndazxs ZEIciE, 1000V LA EOEEENREINETnET,
AR 5 & KEGORR E R T OT, ROBWDIZTER TSV,
(2) CF L7 —7s, ERICEMLUBEENER LRI S ICTHET TS,
(3) CTF L, (KR Tl L7zhE, WiRoFMmIC L TEHELIELRY 9,
(4) (RIS OMEFTICARE STV DS, ST E TITRFRIA D Z B F 0 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.
H oy F ST T DR DT
(1) iz}a'*‘% ZLBRWTRFEW, my P TRGEEOITLZENRH Y £,
(2) EICEEMEBENRDNTFIWN,

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 &M Iz oW\ T

() ICF vy 7EHEMNEDEERHLTWVDA, BMATRENE o TWET, B

P L,‘Cii I C'J— ;7"‘%@5@» \%jjz:wrlb = :*J:L\J; ’) I-%E‘é‘ L,TTéL\

ijisuEl*J!ff’ﬁLm ;éi“d‘fé EL b f,:'_':--h'f«miﬁﬁ CTM\
Flo, KT K DBEEMEZRBIIE L, BRAVFHELZ R T 5720, Y7z bRV FEE
G & LTFEW,
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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.
L%, bE—kFi—b, TABEFEHITLHHFLZ DT
(1) {SHEPEMER DX, Mo A2 VT &k
(2) MR RTEEMED &> D %, MEBEL/RYT 0 TR0, Bl 2R Y O E M A RN T T EN,

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.

WERE L 2—WVIZT v va P HERERETDIHG., 7y va yHEOMEIZLY, AT
o — VR (LCD 233k v & TCP & — 37—/ FPC%., PCB & TCP &t — i —/
/FPC %, TCP bt — ki — /L FPC % O B O (A RITTRREMENH Y
£9DT, FANZHORFHEEZ LTRSS W

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.
e/ SRV DRTEIZT 7 ) A ERET 5 T IVNANDMEIZLD
T DT DEETT 7 ) R (frz’(ffl
AN R 2 ERm L TS0,

TRNeH > 5 ’;’éﬂ:
é’ 7 )4’) MRIET D [N B Y EFF DT

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.

FZ A SICHERZE IR & D2 VMIANBA S 7 1 o 712 K » CHRE ENT-ilsaBEE) 7 L— A

Héﬁiﬁtﬂ’?ﬂ?ic L oTE, RNy 7 T4 M. EOMDIIR O AT EEE S D VR FREE R &
)L"%’ MR LD 7Y v A —RBET LHRHREMEN S Y E9 D¢, EfEHmEIZEBIT S

\

SFIRTHL ATV, 7 U o —OFRAE LR WnSEo T AT E v,

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.
e R TBEFICD COFN SR X 9 IZEEVET,
HMENZ8 B R AR OERN & 720 77,
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11.Warranty (fRSEE#)

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.

MRz AR, RO —ARAYE SRR RS oA & LT, Rk e R ko s fE s
LD THY, Y AMRERIERMEICHERT 50T, F -, Yk - RE R
CISOEEENMIZETD 5 RS, 57 I HIEBERR . AZeToieaR. B SEBH L E % D T
EVMEEMEZZER SN D HRIEH S 556, il LTI —UoE (T2 AWEE A,

i, 2D RIS 5856, WEWTHRIZE T 24 Bli@kmns LTI < XL 9 BEW
B L R E,

1) We cannot accept responsibility for any defect, which may arise from additional anufacturing
of the product (including disassembly and reassembly), after product delivery.
MMABRIZATORIOBINT. (4 « B2 &) (B2 RESIC & E LTL,
ZOREEAVET AL

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

SAIMb o/ Z LIV BETIAREAICDEELTL, ZOEEEZAVERA,

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 RECTER L. HfShag, BEXENRHMENTREET LI RERIIHSEE
LTk, FOEMEEAWVWERYA,

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.
CTF LZHEMITDEMEICIVT, CF LOFMOMEIL, R 540 o ~"— 2 —DOHRER
U—2 TR LEY, RARETOME, FEEELXTRESIC2EELTUL, £0HTE
FAnER 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.
MR A L7 20 0 R D TR HE O FERIREIC DV, MR ORISR
BELICEEM DS b OSSN E F LTIk, FOFEEZAVERA,

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.
BRI R D & HE S A RS S OBEFGEF I >E £ Lk, RE®R LY 24,
7 U < IEMERE e, SUXERE N 1L AEO 8B EENWHR & S CTHE 9,
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