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1.General Specifications (—f&#%)

Operating Temp.
EER
Storage Temp.
PRAFIRE
Dot Pixels
N5
Dot Size
By kg X
Dot Pitch
Fw hE»F
Viewing Area
B 2 LT iR
Outline Dimensions
ST IR

Weight

HE

LCD Type
LCD#A4 7

Viewing Angle
zhi

Data Transfer
F— Z RN R

Backlight
fRE AR
Drawings
SN

RoOHS regulation
RoHS #iiE

min. -20°C ~max. 70°C
min. -30°C ~max. 85°C
128 (W) X 64 (H) dots
0.48 (W) X 0.48 (H) mm
0.50 (W) X 0.50 (H) mm
66.8 (W) X 35.5 (H) mm

89.7 (W) X 49.8* (H) X 6.0 (D) mm
* Without FPCUV

33.0g max.

NTD-21558
( STN / Blue-mode / Transmissive )
(STN /7 ==} [ ZEEA)

6:00

8-bit parallel data transfer
Serial data transfer (U 7 /L7 — X #5i%)

LED Backlight / White (LED /N> 27 514 /R T A 1)

Dimensional Outline (#-EX) UE-311234B

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.
WHORET ARV 12BN T, AR L RoHS HED
FEBEHZWZ LTS ER#HL TR £7,

WAt e LT, M A — I — 1Tkt U CRBEDIRRE A
KD DR IRBDE 24T > TEY £,

BEY kN RFLTF— R
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2 .Electrical Specifications ERBIEHE

2.1.Absolute Maximum Ratings #& %} & X E#&

GND=0V
Parameter Symbo Conditions Min. Max. Units
HH Al ENGs HZ
Supply Voltage (Logic) Vopb-GND - -0.3 7.0 \
vy o BIREE
Supply Voltage(Booster Circuit) | Vob-GND -6.0 +0.3 \
FER A SR E]
Supply Voltage (LCD Drive) V5 Vout -18.0 +0.3 \
R A R E) ] EE R R
Input Voltage VIN -0.3 Vop+0.3 \
AT
2.2.DC Characteristics D C 4%k
Ta=25°C, GND=0V
Parameter Symbo Conditions Min. Typ. Max. Units
H A Al ESGs HZ
Supply Voltage(Logic) Vopb-GND | With Triple 45 - 5.5 \Y
nYy 7 AEREE With Quad 2.7 - 3.3
Supply Voltage(LCD Drive) | Vbpp-Vs Shown in 3.1 \Y
R AR R E) ] EE R R
"High" Levellnput Voltage VIH - 0.8 XVpD - A/o) \
"High" L~V A )&+
"Low" Level Input Voltage ViL - GND - 0.2X VoD \
"Low" L ~UL A B
"High" Level Output oltage VoH lon=-0.1mA 0.8 XVbD - VoD vV
"High" L /L 77 /T
"Low" Level Output Voltage VoL lo.=0.1mA GND - 0.2X VoD \'
"Low" L~V ) e
Supply Current Ibp \bD- - 0.84 1.26 mA
EER/EERD GND=5.0V
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2.3.AC Characteristics A C %14

2.3.1.Read/Write Operation Sequence (80 series CPU)
J—Fk/"Z54 FEIMEL—7 2R (BOKRCPU)

Vop=5.0V+10%

Parameter Symbol Min. Max. Units
H OH v LA
Address Setup Time /7 KL 2% » k7 v FHEH taws 0 - ns
Address Hold Time /7" K L AR —/L KKEH] tane 0 - ns
System Cycle Time /3 AT L1 7 /LR teves 166 - ns
Control Low Pulse Width WRITE teotw 30 - ns
oy hr—L LoV ARG READ teeir 70 - ns
Control High Pulse Width WRITE techw 30 - ns
Zv hr—L H LA READ teenr 30 - ns
Data Setup Time /5 — % & v k7 v 7 toss 30 - ns
Data Hold Time /7 — % /s —/L R tors 10 - ns
RD Access Time / RD 7 7 & A (CL=100pF) taces ; 70 ns
Output Disable Time /tH 715 « ¥ — 7 /L tors 5 50 ns
taHs
4
A0 >§
X
cs1 5\
(CS2="1") 7
taws tcyes N
- E— teclr teolw \
WR, RD \( y teeHr, teeHw =\
b le tDss tr J| | 1DH8
DO~D7 >£
(WRITE)
taccs toHs
DO~D7 :IL
(READ)
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2.3.2.Read/Write Operation Sequence (68 series CPU)
J—Fk/"Z54 FEIEL—7 2R (68FRCPU)

Vop=5.0V+10%

Parameter Symbol Min. Max. Units
H OH L& LA
Address Setup Time /7 K L A &— L R tans 0 - ns
Address Hold Time /7 R LA » k7w 7R tawe 0 - ns
System Cycle Time /3 AT L1 7 /LR teves 166 - ns
Data Setup Time /5 — % & v k7 v 7 toss 30 - ns
Data Hold Time /7 — % /s —/L R tore 10 - ns
Access Time (CL=100pF)/ 7 7 & ARl (CL=100pF) taccs - 70 ns
Output Disable Time/H /75 ¢ ¥ — 7 /LI tors 10 50 ns
Enable High Pulse Width READ tewhr 70 - ns
A F—T I H /LRI WRITE | tewnw 30 - ns
Enable Low Pulse Width READ tewir 30 - ns
A F—T LIV WRITE | tewww 30 - ns
cs1 3 Z‘
(C82="1") \ Z
tcyes
tEwlR tewiw | ¥ \
E \i Z tEwHR tEwHw &
7 ~
tr tf
tawe JAHE |
AO0,WR,RD
le tDse toHe
DO~D7 3
(WRITE) 7
tacce N tous |
Do~D7
(READ)
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2.3.3.Serial Interface Sequence ) FILA VA —T 1 —A—45 2R

Vop=5.0+10%

Parameter Symbol | Min. | Max. [ Units
H H L5 B 7
Serial Clock Cycle Time /3 U 77 1 v 7 A 7 )L tscve 200 - ns
Serial Clock High Pulse Width /> U 727 1 v 7 H/UL AR tshw 75 - ns
Serial Clock Low Pulse Width /> U 7 /L7 1 7 LSV A0E| tsiw 75 - ns
Address Setup Time /7" R LAt » h 7 FIRFf tsas 50 - ns
Address Hold Time /7 F L A& — /L I tsan 100 - ns
Data Setup Time /7 — X &> N7 v 7R tsos 50 - ns
Data Hold Time /7" — % 75— /L FIRFf] tson 50 - ns
Chip Select Setup Time /5~ 7L 27 My M7 v 7 | tess 100 - ns
Chip Select Hold Time /5> 7 L2 Fd—/L NEFR] tesh 100 - ns
le toss tosH N
CS1
(CS2="1")
e tsas tsaH )
AQ
tscye N
tsiw R \
SCL ! 4 tsHw \
" — >
f tsbs tspH
Sl
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2.3.4. Display Control Timing Characteristics (Rxa> bO—)LAA 22 45)

Reset Input Timing (V&> FASZA 2 7) Vbp=5.0+10%
Parameter Symbol Min. Typ. Max. Units
H H = HL
Reset time U &z v kEER] tr - - 0.5
Reset "L” Pulse Width trw 05 . . HS
Uy FL"/S VAR

Output Timing (/1% 1 X 7) Vbp=5.0+10%
Parameter Symbol Min. Typ. Max. Units
HOH V= B 7
FR Delay Time /FR ¥4 ] torr - 10 40 ns

Note 1 :Valid only when the master mode is selected. /< A % —&/ER; D I %)
Note 2:All timing is based on 20% and 80% of Vss.
BTDOFA I 71% GND D 20%38 L O 80% 4 FHEIC L CTHESNET

/RES
" tRv | L tR |
I~ R "
Internal states ) -
(PERIREE >< During reset(!') 2y kh) >J; Reset complete(!) v F5ET)
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Instruction Setup: Reference (reference)

(1) Initialization

Mote: With this IC, when the power is applied, LCD driving non-selective potentials V2 and V3 (SEG pim) and Vi
and V4 (COM pin) are output threugh ihe LCD driving output pins SEG and COM. When electric charge is
remaiiing in the smoothing capacitor connecting between the LCD driving voltage output pins (V1 ~ V5} and the
VDD pin, the picture on the display may become totally dark instantancously when the power is turned on. To
avoid occurrence of such a failure, we recommend the following flow when turning on the power.

(D When the built-in power is being used immediately after turning on the power:

Turn ON the Vop-Vss power keeping the
RES pin = LOW.

{ When the power is stabilized ]

l

[ Release the reset state. (RES pin = HIGH) I

]

[ Initialized state (Defauit) 1 ]

Eunction se c : (in case of S1D15605D11B*,
(1) Lcéutﬁfsysémaf’f input (User setup) | | 51156060118+, S1D15607D11Bx,
(8) ADC sefection *3 S1D15608D11B* and S1D15608D118~)
(15) Common output state selection *4 Arrange to execute all the procedures
from releasing the reset state through
1 setting the power control within 5ms.
(In case of other models) execute the
procedures from turning on the power
to setting the power control in 5ms.

Function setup by command input (User setup)
(17} Setting the built-in resistance radio
for regulation of the Vs voltage *5
(18) Electronic volume control "6

l

Function setup by command input (User setup)
(16) Power control setting *7

I

I This concludes the initialization

® When the built-in power is not being used immediatety after turning on the power:

Turn ON the VDp-Vss power keeping the
RES pin = LOW.

l When the power is stabilized l

!

[ Release the reset state. (RES pin = HIGH) } (In case of S1D15605D11B~,
S1D15606D11B*, S1D15607D11Bx*,
l S1D15608D118* and S1D15609D11Bx*)
F initialized state (Detault) ™1 J Arrange to start the power saver within
5ms after releasing the reset state.

(In case of other models) execute the

Dower saver START (multiple commands) '8J procedures from turning on the power
to setting the power control in 5ms.

Function setup by command input (User setup)
(11) LCD bias setting "2
(8) ADC selection "3
(15) Cormmon output state selection "4

!

Function setup by command input (User setup)
(17) Setting the built-in resistance radio
for regulation of the Vs voltage "5
(18) FElectronic volume control "6

}

Power saver OFF 8 J
l Arrange to start power control
sefting within 5ms after turning
Function setup by command input (User setup) OFF the power saver.

(16) Power control setting "7

!

i This concludes the initialization J
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* The target time of Sms will result to vary depending on the pane! characteristics and the capacitance of the smoothing
capacitor.  Thercfore, we suggest you to conduct an operation check using the actual equipment.

Notes: Refer to respective sections or paragraphs listed below.

*1:

*7t

%7

3:
4,
*S:

*6:
71
*8:

initial setting (Default) at the reset state.)

6. Description of funclions; "Resetting circuit’

' (The contents of DDRAM can be varnable even in the

7. Command description; *(11) LCD bias setting”

7. Command description; “(8) ADC selection”

7. Command description; “(15) Common output state selection”

6. Description of functions; “Power circuit” & “(17) Command description; Setting the built-in

resistance radio for regulation of the V5 voltage”

6. Description of functions; “Power circuit” & “(18) Command description; Electronic volume control”
6. Description of functions; “Power circuit” & “(16) Command description; Power control setting”
7. The power saver ON state can cither be in sleep state or stand-by state.

Command description; “Power saver START (multiple commands)”

(2) Data Display

End of initialization |

]

Function setup by command input (User setup)
(2) Dispiay start line set "9
(3) Page address set *10
(4} Column address set "11

!

Function setup by command input (User setup)
(6) Dispiay data write *12

1

Function setup by command input (User setup)

(1) Display ON/OFF *13

1

l End of data display l

(3) Pow

er OFF *14

Notes: Reference items

*9: Command Description; Display start line set
*10: Command Description; Page address set
*11: Command Description; Column address set
*12: Command Description; Display data write
*13: Command Description; Display ON/OFF

Avoid displaying all the data at the data
display start (when the display is ON) in
white.

* Incase of SID15605D11B*, SIDI5S606D11B*, SID15607D11B%, SID15608D11B* and SID15609D11B*,

l

]

Optional status

Function setup by command input (User setup)
(20) Power save *15

l

Reset active (RES pin = LOW) |

!

¥

Voo — Vss power OFF ]

= In case of other models,

Optional status !

1

Function setup by command input (User setup)
(20) Power save *15

I

Vob - Vss power OFF ]

Set the time () from reset active to turning off
the VoD - Vss power (Voo - Vss = 1.8 V) longer
than the time (tk) when the potential of Vs ~ V1
becomes below the threshold voltage
(approximately 1 V) of the LCD panel.

For tH, refer to the <Reference Data> of this
event. When tH is too long, insert a resistor
between Vs and VoD to reduce it

Set the time (1L) from power save to turning off
the Vbp - Vss power (Voo - Vss = 1.8 V) longer
than the time (tH) when the potential of Vs ~ V1
becomes below the threshold voltage
(approximately 1V) of the LCD panel.
= Ir is determined depending on the voltage
regulator external resistors Ra and Rb and the
time constant of Vs ~ V1 smoothing capacity C2.
¢ When an internal resistor is used, itis
recommended fo insert a resistor R between
Vob and Vs to reduce tH.

Notes: Reference items

The logic circuit of this IC’s power supply VDD - Vss controls the driver of the LCD power supply

VpD - Vs So, if the power supply VDD - V55 is cut off when the LCD power supply VDD - Vs has
still any residual voltage, the driver (COM. SEG) may output any uncontrolled voltage. When turning

* Alfler turning off the internal power supply, make sure that the potential V5 ~ V1 has become below
the threshold voltage of the LCD panel. and then turn off this 1C’s power supply (VDD - Vss).

Alter inputting the power save command, be sure to reset the function using the RES terminal until the
7. Command Description (20) Power Save

*14:
off the power, observe the following basic procedures:
6. Description of Function, 6.7 Power Circuit
*15:
power supply VDD - VSS is turned off.
*16:

power supply VDD - Vss is turned of!

After inputting the power save command, do not resel the [unction using the RES terminal u'n_lil the
7. Command Description (20) Power Save

F-51553GNBJ-LW-AGN

KYOCERA Display Corporation

Page 10/31




(4) Refresh

It is recommended that the operating modes and display contents be refreshed periodically to prevent the effect of

unexpected noise.

Refresh sequence

R NF’ command

Set all commands to the ready state
(Including default state setting.)

l

Retreshing of DRAM l

]
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AVUFHE AVARSIL 3 0BT

ARSI VL3 OFEN (BEH)
(1) e

T FICIHEBIRE AR R EFB B /R TSEC, COMPbRGHEBIRREWT TH S Ver LUVs (SEGH
F) L ViBEUV: (COMSRF) BHHSHEY. BREUHRELAMTF (Vi~Vs) & Vool Filickses
SFRAT P CBHIE> TS &, BIERARICEREEY BB 22SORAGRBETE DL
BHDET. BREAMCBAES YT A b FTRO7 e — 2B LET,

OBEBEEART CCRREEEAT 5184

| SEEE ]
!

| vty FREEKR (RESSF=HIGH) |

[

l DMEERE (FIAb) 1 |
' !
IR FANICLIBESRE (2—VHRE)
(11) LCDARAM FREY }F *2 S1D15605D118 * .~ S1D15606D118 * /S1D15607D118./
8) ADCEL%ZF+ *3 S1D15608D11B * /S1D15609D11B* (Lt v FRERAS
(15) IEHAKEERR 4 TOMORIEIBERRANSAT—a v bO—)
l oy FPETEMSURTEFLTLEED

IV FARICK SHMBEEE (— Y5858
(17 VsRERERRRERLEE Y+ 5
(1) BT HY2—4L 6

!
AT FANICLHMERT (A—FRE)
(6 SI—av ro—jhy kb *7

|
[ DWRELT |

QEBREAERT CWHREREEH L 2VEE

| RESi#F =LOW ##E CVoo — Vss B ON |

[ B ]
Lty b RESw?=HoH | S1D15605DT1B * .~ S1D15606D118 *
! S1D15607D118 % .~ S1D15608D118 * .~
| MEBTERE (FoLL ) 1 | S1D15609D11B + Ik U & v BB/, 5
l TOMOBBISERIZAD, S55msilR
TRI—L— TRBIZA2 T EEL
[ Ro—t—TJEs GgaavoF) '8 |

AR FABIC L SMEERE (—Y8R)
(AN LCDIRA7REY b 2
8 ADCHELY b+ *3 '

(15) SE A HIRBEER 4

;

ARy FANICL HMEERTE (1—%%)
(1) VsREREAARERLEEY - 5
(18) MFHRI2—4L "6

[ "7~ —JOFF -8 ]
| T —f— THREMBRA 50—
~ T - A bO—try FETESmMSHUR
X FARICE DHEREE (—YHE) i .
(16)787—2 % Ok w b =7 TEFLTLEEN
]
I MMRERT |
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* Sms ORI AR ARAERO TR S V7 o OFRIC Lo Trb 0 3, I X SRR A R L E T,

& BHEAR

*1
*2
*3
*4
*5
*6
*7
*8

CEERA [V kY FREBD Ve y NFORERE (F744 ) CHLDDRAMONEILFE T,
s oaw s FEB D) FLCDAA 7 2 Ew ]

: 7.awy KRB 8) TADCELVY )

Tomw s FEEA (15) T=2 o HAREEEIRG

6 HEREBIY) [EIREIR) | 7. v PRI 17) [VsEESERNEET Y v M)

DB HERERIAS TEEERL . 7. o< FRB 8 TEFHY =—1]

D OGHERRRLER [ERER)] . 7. =< FRBO6) [T —3Y hu—nty 1]

P AT TR A Y~ TRIBE R F VAL RIEO XS LT HHEOER A,

T o3vY FEA @) [RU—t—~7 (HEea<r ) ]

(2 T—E&RF

| DPBERT ]
AT FARIC K DMEESE (A —FRR) "
() TREMES A Ly b 9 . BEREH
(3) '\'—:“/'7 bet‘y + *10 9 o 3w FBEQR)
BASLFTFLAREY b 11 [EREIES Aty )
I 10 . mwr FERBER)
2T FANCLSRIERE (A—FER) Froo7 Kuzey 1)
(6) BRF—H A4 b ™12 110 =e s PR
] #5067 FLaty ]
AT FARICE BHERT (1—F&2) |12 A FRBIE) [RRT— 4 T4 b
(1) %% ONJOFF "13 “13 =l FBUA() [%FON/OFF)
T F & FRBS (FAONKE) OF — 51
| T RFRT | SEFTILE D BT T EEL,

(3) |ROFF *14

+ SIDI5605DHB * /S1D15606D1 1B * ./ SIDI5607D11B % ./ SID15608D1 1B * ./ SID15608D1 1B * D B4

{ EEHRE |
AR FANCLDMERE (1—HF8E) Uy PO F 4 TH5Voo-VssBIBOFF
(20) 18F—4—F *15 (Vbo-Vss=1.8V) FTOBM () (X, Vs~
VIOBHBLCDIARNDA Ly radk—) L KE
1 EUT (WWABR) IZU5EH ) KYEL

HEBEO<EEF—>EARCLTIES
Ly, 08, AR E 51581213, Vs-VoofEliz

l

L vty r70547 RESHF= LOW) |> BHESIERELTCESL,

Voo — Vss BiE OFF I EREHAL, MEEILTESL,

- LRS- BIE
I EERRE } INF—E— T SVop-VssEHOFF {Voo-Vss
S — =1.8V) ETOEM (10 . Vs~vViOoTEMN
] LCDITEADR Ly 911,1“-—{» Fﬁj%l;(l'f
_ 1VH (Cix 5B ) &L IS
AR FARNICL S#@REEE (21— ) ;(-3 |;§§a,r (Jf:' ?(I,.\° (s <
(20) 137 —+—T *16 *WIEBERBANFERR, RbEVS~VID
1 ERBEC:OMEMTREShTY,
 WRHEHERDIES L, Vop-VsHIZIERRE
l Voo Vss BEOFF | BHEECTSFERELET,
¥ BREs
*14 : FICHERVDD-VssO u ¥y 7 B C, LCDERVDD-VsO KF A /%y hu—A LTET, L

15

fedioT, LCDERVDD-VSIZBES B> TV B RIB CEBEVID-VssHE ShE T, ko1
(COM., SEG) »biay br—A ESnTWiRWEESHAT 3880859 £3. BEOFFIco*
ELTIRUTOERESERETL T RSN,
- WEERZOFF LT, Vs~VIOBMALCD/SAR DX Ly & a—/A FEBELLFIC 2o ook N
AICHEIE (VbD-Vss) #OFFL¥E7, 6 #5EHE PEEEK]
N T a3 s FASHEE, Vob-VssEBIROFFE COMICRESHFIc L2 Yty F 403 F-T
FEEY, T =22 FREQY) [Ny —k-—7]

AT T ae s KAS#EL, Vop-VssBIROFF £ COMIRESHMTIT L 5 Yy hEIThANT

{EEN, T Fvr FRBAERY [T —k—7)
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4y UT7Lwia

BREMBARS A ZIHIET 2720, CHRSITEERE - FRNEE2Y 7L o a5 b EFHELE 4

(UoLyras—522)

l
——]__NoPaw K |
i

ét@: RyFZ, ZSBRLEREIzEY +
(FOALFDRBEELEHET)

!

[ DDRAM® ) 7 Ly &2 B
]
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Lighting Specifications /BB B{L4%

2.3.5.Absolute Maximum Ratings /# 5t & X E &

Ta=25°C (1Unit)

Parameter Symbo | Conditions | \in. | Typ. | Max. Units
THH AL E HAL
Foward Current /B JitIHEE T IF Note 1 - - 75 mA
Reverse Voltage /[E it 58T VR - - - 8 \Y
LED Power Dissipation /FTZ 48 5% Pp - - - 0375 | W
Note 1 : Refer to the foward current derating curve. /B FEERE T FRIZ & 5,
IF (MA)
75
30
-20 25 70 Ta(°C)
. O @ ANODE
AN
® '®) @ CATHODE
2.3.6.0perating Characteristics /Ei{E E1&
Ta=25°C
Parameter Symbo | Conditions | Min. | Typ. | Max. | Units
THH AL e aa =X
Foward Voltage /BT VE [F=40mA - 5.0 - \Y
Luminance of Backlight Surface L IF=40mA 65 100 - cd/m?
HECBH 5% T B L
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3.0ptical Specifications/¥ 4t

3.1.LCD Driving Voltage & REEENE [T

Parameter Symbo Conditions Min. | Typ. | Max. | Units

TH H Al ESGs LA
Recommended/i& i BEENEE T (HELEHE) Ta= -20°C - - 9.1 \Y;
LCD Driving Voltage Vbp-V5 Ta=25°C 7.8 8.5 9.1 Y
Note 1 Ta=70°C 7.4 - - Y

Note 1 : 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.

BV 2 VEEREE AN L 2RI RkE = NI A MBEGONOEEEZRLET,
Min. ~Max. D BEFHIL, T 2 —VOREANT Y F L - TEL L REEEEE
DOEBHFHZ ST HOTH Y, Z ORI > TEOMONFRFMHEHE (= b
T A M, NERH%) 2RIET LD TIEH Y FH A,

3.2.0ptical Characteristics /It 4% 1%
Ta=25°C, 1/65 Duty, 1/7 Bias, Vop=8.5V (Note 4), 6= 0°, ¢= - °

Parameter Symbo Conditions Min. Typ. Max. Units
THH %z e aa =X
Contrast Ratio  Note 1 CR 0= 0°, = - ° _ 8 _
2 NI AR 1
Viewing Angle /4 f4 & Shown in 3.3
Response | Rise Note 2 Ton _ _ 160 240 ms
Time | S BV 2
I REH] | Decay Note 3| 1o - - 190 290 ms
SEFY OTES

Note 1 :Contrast ratio is definded as follows. (CR = Lon / LoFF)
Lon : Luminance of the ON segments
Lorr: Luminance of the OFF segments
Mesuring Spot : 3mmé

Note 2 :The time that the luminance level reaches 90% of the saturation level from 0%
when ON signal is applied.

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

Note 4 :Definition of Driving Voltage Vop
Vob=Vcc-Vabu-VBE
Assuming that the typical driving waveforms shown below are applied to the LCD
Panel at 1/A Duty - 1/B Bias (A: Duty Number, B: Bias Number). Driving voltage
Vob is definded as the voltage Vo-r when the contrast ratio (CR=Lon / LoFF) is at its
maximum.

(B-2)x VO-P /B

T 1/ (fFA) Y 1/fF
— —*
<ON SIGNAL> <OFF SIGNAL>

F-51553GNBJ-LW-AGN KYOCERA Display Corporation Page 16/31




H2
E3
H 4

DT T A MEDER

BIRINEOEE 4 Lon & L., FEEFREEOIEE % Lopr & L7ZFF2 2 N5 A MR,

CR=Lox/Lorr TEHET D,
BL, JEARy MR, 3mmdiZ THIE,

FEIRIR I T > O 1B T~ ML 2 TR D ZAEDS 0% 5 90%IZ7ES 5 F T DR,
BINPETE D 5 IEBIRPE T ~YHL % T OZED 100%75> 5 10%I27ET 5 F ORI,

BRENEE T Vop D iE

1/A Duty—1/B Bias DFEEF#{Li% (A : Duty#, B:Bias#0) (210, TRIIRTR
RRILTED . EERR S RVICEINE S & &, =22 T A bk CR=Lon / Lorr 23
wRIZ/ D &5 2B SE Vor TEET 2,

Vo-p

— 1/(fFxA)

GERERS)

_ L

A

I

-

h A

CGEERER)

(B2)xVor/B

F-51553GNBJ-LW-AGN

KYOCERA Display Corporation

Page 17/31




3.3.Definition of Viewing Angle and Optimum Viewing Area /& & & 118 £8 i 5

*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢= -°
o T ARKAIES  0=0", ¢=—"--- @HIKA |
*Driving condition/B&ENZ:14: 1/65 Duty, 1/7 Bias, Vop=8.5V, fr=84.6Hz

90°

180° P 1 0°

270°

*Area [ | shows typ. CR>3 (Mesuring Spot : 3mm¢)
- CRZ3 &R oA el -« [} GUEARy ME: 3mme)

3.4.System Block Diagram & & X

Temperature Chamber(1E;G1&)

Rotation Tablr(BIEsR 7—3°) (6,¢)
Photometer(7) F¥— R 74 h A —4—)

#1980A WB ‘A LD
Optical Fiber

j A (FZ74/\—)

e
T

Conputer Control Unit & —
S
(AvEa1—%-) Waveform Generator O
(A FO—F KR HELER)

metal halide lamp
(AENZF2T)
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4.1/0 Terminal [ /Oix+F

4.1.Pin Assignment #HF4%

CN1
No. Symbol Function
1 Ccs1 Chip Select Signal L: Active /7L 7 MEE L: &R
2 RES Reset Signal L:Reset /U MEE L:U%tvw h
3 A0 H : DO~D7 are Display Data H : DO~D73Fx 7 —#
L : DO~D7 are Instructions L :DO~D7|&A A T 7 a
4 WR Write Signal L : Active /71 ME5 L : iR
5 RD Read Signal L:Active /) —FES L: &
6 DO Data Bus Line /7—# /3251
7 D1 Data Bus Line /7—# /3251
8 D2 Data Bus Line /7—# /3251
9 D3 Data Bus Line /7—# /3251
10 D4 Data Bus Line /7—# /3251
11 D5 Data Bus Line /7—# /3251
12 D6 Data Bus Line /7—# /3251
13 D7 Data Bus Line /7—# /3251
14 VoD Power Supply for Logic /=¥y 7 FIER

15 GND Power Supply ( 0V, GND ) /& (0V, GND)

16 Vourt DC/DC Voltage Converter Qutput /H- LW H s

17 CAP3- DC/DC Voltage Converter Negative Connection
FEMa 7 AlES T (CAPL+iR IR

18 CAP1+ DC/DC Voltage Converter Positive Connection
FHEM = 7 IR SR T (CAP1-#i 1[I 2 520

19 CAP1- DC/DC Voltage Converter Negative Connection
FEM a7 Al (CAPL+iRFIZ#Ek)

20 CAP2- DC/DC Voltage Converter Negative Connection
FEM a7 ARG (CAP2+iR- - B0

21 CAP2+ DC/DC Voltage Converter Positive Connection
FEM = 7 Y IR T (CAP2-#ii 1~ |2 B20)

22 V1 Power Supply for LCD Drive V1= 1/7,Vs fizfErEHEIR V1 = 1/7-V5
23 V2 Power Supply for LCD Drive V2 = 2/7,\Vs fzibaBrEiHEIR V2 =2/7-V5
24 V3 Power Supply for LCD Drive Vs = 5/7,\V5 AzibaBrEiHEIR V3 =5/7-V5
25 V4 Power Supply for LCD Drive Va4 =6/7,\V5 fzibErEHAEIR V4 = 6/7-V5
26 Vs Power Supply for LCD Drive VsVout AEsEERENAEIR V5=VOUT
27 VR Voltage Adjustment Pin /& E5H#& 0+

HEHYEIZ LY VDD-VS B OBEEL 525,
28 C86 Interface Mode Select Signal - - H : 68 series L : 80 series

AE—T 2 —AE— LT MEE --H:685%CPU L :80%CPU

29 P/S Parallel / Serial Data Select Signal- - H: Parallel L. Serial
N IUMNTVE BN EIRE - H o N GV AT L 7N -2 A
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30 IRS

This terminal selects the resistors for the V5 voltage level adjustment.

IRS="H" :Use the internal resistors

IRS="H" :Do not use the internal resistors. The V5 voltage

level is requlated by an external resistive voltage divider attached
to the VR terminal.

V5 B FRAE A rEIR GG 1

IRS= “H” :PNEEHLHE A

IRS= “L” NS AEM, V5 BEIT VRIEET LAMISERESTIC LY
PRiET A,

4.2. Example of Power Supply /E& R #5451

MODULE
vDD ©O D
GND © 1
c1 [ ° N
| vouT LSl
SAP
J__ ooster Circuit
c2 i P+
cal CAP
cal CAP2-
T CAP2
| ” G5 v
c6
—Ii
c7
—Ii
c8
” iver
»—” co 5
R2
R1
W—e VR
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4.3.4.3 Block Diagram /7O v 54 755 L

TSl —
RES ———]
A0 —_—]
WR ————
RD —0u
DO @ —
D1 ——
D2 ——
D3 ——
D4 —
D5 —
D6 —
D7 —
VDD —m—>
GND ————
VOUT —————
CAP3- —
CAP1+ — ]
CAP1- —— ]
CAP2- — ]
CAP2+ — ]
V1 —_——
V2 —_—
V3 —_———
V4 B —
V6
VR ———

c86 ——»

P/S

IRS —»

Control LSI

$§1D15605
D11B000

COM 32
LCDP
SEG 128
. 128 x 64 dots
COM 32
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5.Tes

t/s BR

No abnormal function and appearance are found after the following tests.
TrREOMRERZ E L2, RRECIEICREN RN &,
ns: Unless otherwise specified, tests will be conducted under the following condition.

Conditio

S Temperature: 20+5°C , Humidity  : 65+5%RH
tests will be not conducted under functioning state.
FRICHRE DR Y | IR 2025°C, A 65+5%, HEMERETITO.,
No. Parameter Conditions Notes
H H OB N R 1
1 High Temperature Operating | 70°C+2°C, 96hrs (operation state) (GEE)
i IR
2 Low Temperature Operating -20°C+2°C, 96hrs (operation state) (GEE)
IR BNV ERER
3 High Temperature Storage 85°C+2°C, 96hrs 2
i PR R
4 Low Temperature Storage -30°C+2°C, 96hrs 2
IR PR AR
Damp Proof Test /MiE 5 40°C+2°C,90~95%RH, 96hrs 1,2
6 Temperature Cycle Test 5 Cycle 1Cycle 1
70°C
25°C — —
-20°C
30Min _10Min_ 30Min _10Min|
The function test snan ve conaucieu aner 1
hours storage at the normal temperature and
humidity after removed from the test chamber.
ABate, FIEFRIC D RRE Ltk WET D,
7 Shock Test To be measured after dropping from 60cm high
on the concrete surface in packing state.
IEAROHIELIRABIZ C 60cm O & 7> 5 FREDEFE T
27— MRANET
Dropping method corner dropping
BET
| F Acorner :once /AR 1[E
E - D Edge dropping /A&5% T
/ G C .
e | pz BC.Dedge: once /&l 1[E
“—8B A Face dropping /5% T
l600m E,F,G face : once /&M 1 [@
Concrete Surface /a9 ) — &
Note 1 :No dew condensation to be observed. /ffi#z L7212 &,
Note 2 :The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after removed from the test chamber.
AR TE, FIRFIC 4 RFRHGE L%, HIET D,
Note 3 :Vibration test will be conducted to the product itself without putting it in a container.
Ko HOTEY 2 —VEETITD,
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6.Appearance Standards /4 #1318 1&

6.1.Inspection conditions /9 ERIEE &4

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, o7 & OFRHEE 30cm PLETRBIC LV REAIT 5

/TTOO
P a BT 2 5L ERRICK U CHIE AL 457 O#EN &5,

6.2.Definition of applicable Zones /9> FILOERY — o DEE

X
X
A Zone
B Zone
X
C Zone

X : Maximum Seal Line
A Zone : Active display area / N

B Zone : Out of active display area ~ Maximum seal line / X 2% A >/ — > F COREIK
C Zone : Rest parts / X J 0 #MAl O fE 1

A Zone + B Zone = Validity viewing area
AV — U +B Y — =2 E #iH

F-51553GNBJ-LW-AGN
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6.3.Standards(middle scale, LED) /#84& (2 LED 1)

D = (Long + Short) /2, *: Disregard /15, Units /EAA7 : mm
No. Parameter /78 H Criteria /1| E #: Y
1 The Shape of Dot (1) Pin Hole /& > — L
NRE—RE %{\ Dimension /K % X | Acceptable Number /372 %k
D<0.10 *
é\{ 1pc/ dpt(only §egmen\t)or less|
b 0.10<D=<0.20 5 1pi:lﬂs//%c;]arl cf;zlyes){sw) o
S5/
b
(2) Pattern Shift /A 1
A B |A-B|<0.15
—| ] |—

(3) Breakage or Chips / Deformation /X « &1

1.Segment Type /&7 A NE2 AT

o
3

e
Ed

Dimension /K& &

A<0.10

*

B<0.15

*

2.Dot Type /K> & A7

Dimension Acceptable Number /ZF 2 H %L
K& &
A<0.10

*

(Should not be connected to next dot)
(BRHEES DM o b LR L 7200)

0.10<A<0.15

1 pc / dot(only segment)or less
LAE/N 9 bELF
5 pcs / cell or less /5 &/ /VELT
(Should not be connected to next dot)
(BT DM b LR L 7200)

B<0.15

*

3.Defective type extends over multiple numbers of dots
BED Ky MZELRHH AT

Dimension e i [
Acceptable Number /3521
Jox X p %
D<0.10 *
1 pc / dot(only segment)or less

0.10<D<0.20

LB/ 9 FEATF
5 pcs / cell or less /5 {E/Z VLU T

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

(8 2 O} yMT 1/2 DL FER)
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D = (Long + Short) /2, *: Disregard /15, Units /EAA7 : mm

No. Parameter /78 H Criteria /1| E #: Y
2 Black and (1) Round Shape /F{kDH D
White Spots, Zone /fE1 | Acceptable Number /FTZ&{E %L
Foreign Substances Dimension /K & = A B C
ENSP 7 D<0.10 * * *
0.10<D<0.20 6 6 *
0.20< D <0.30 4 4 *
Individual dot must secure 1/2 area or more.
Hx DRy MIEED 12RO Z &
(2) Line Shape /#k D H D
FEN X Zone/fE1,|  Acceptable Number /31 7 {E 2%
Length Width A B C
* W<0.03 * * *
L<2.0 0.03<W<0.05 5 5 *
L<1.0 <0.10 4 4 *
* In the same way (1) *
0.10<W e 1
IZHET D
No more than 9pcs as total. /2EOFTFEBELHIL MU T &35
(Refer to “Complex Foreign Substance Defects”) / (& EM/RESER)
3 Color Variation Not to be conspicuous defects. /3 LWV D772 E Z &
Bl
4 Air Bubbles
(between glass Zone Acceptable Number /ZF 2B %L
& polarizer) Dimension /K& x A B C
AR IS D<0.30 * * *
0.30<D<0.40 3 * *
0.40< D <0.60 2 3 *
No more than 3pcs as total. /EEDOFFAEMENLIELLT &35
(Refer to “Complex Foreign Substance Defects”)
HEHRMREBH)
5 Polarizer Scratches | Not to be conspicuous defects. /3 LWMVR D7 & Z &
IR A - T
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module is
RGN not defective.
R ERND B DOEFRMET D
7 Complex Foreign Black spots, line shaped foreign substances or air bubbles between
Substance Defects glass & polarizer should be 9pcs maximum in total.
GRS Bl B REHREY ., R KIEIE G 9B E TET 5
8 Distance between 20mm or more /EW R O FEEEIE 20mm 2L E &35

Different Foreign
Substance Defects
(R72 2 RO
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D = (Long + Short) /2, *: Disregard /15, Units /EAA7 : mm

No.

Parameter /78 B

Criteria /] E R YE

11

Chipped Glass
AT ARG

(1) Other than electrode pad areas and corner areas
UV — N L Oz —F—HEsk

<10.0 <1.5 <t

(2) Corner Areas /=t —F—f;
(D.Lead Areas /) — N6

Half dimension till first ] ]
Leads terminal Same as terminal width .

EH1-1ETo 12 i ¥ hek

It is allowed 1 chip as total length of Z sirection (E @& T 1 &)
In case of 2 or more chips, Z < 1/2t 2 EFTLA EDHFE 7=1/21)

@.0ther than electrode pad Areas /1) — F#[LA4+

X+Y<8.0

If the chipped area touches the seal line, the LCD is not acceptable.
HTAKITFIE =)D S OIERF LT 5
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7.Code System of Production Lot /&R0 v +FHBE

The production lot of module is specified as follows.
[y 2—DOfEr v NESIE, RO XS IZKRLET D,

1 e s o

LFactory Control Number / T15% #8% 5-(0~99)
Date of the week /5& 2 H (A~G)
Factory Number /%3 T.353% 5-(0~9)
Factory Code (Alphabet) /TH5t 3 (7773 1)
—— Production Week /#1158 (1~5)/
— Production Month /#&H (1~9, X, Y, Z2)
——  Production Year (Lower 2 digits) /fliE4E (FEERT 2 #7)

8.Type Number /& FHE K

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

F-51553GNBJ-LW-AGN

9. Applying Precautions SEA EDEE

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

AAMEFICE T D58, IR ESTER UAORBENREAE L., W ik
WA HZ T35,
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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 ZTHEHES &2, ROFEHIZZEE TS W
1) Liquid crystal display devices
(. 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.
©. The polarizer adhering to the surface of the LCD is made of a soft material. Guard against
scratching it.
1) RBFTREFITONT
O WHFFEY 2 —MEA L COBRRETRE T, BV I A TELRTOETO TR
WHEBET R A 5 2 IR0 T R a0,
FINNFAE LG EIE, BRTTALHRD WNTIT 0 ZEE TS0,
@ REFAFF ORI T THDRIERIT, OB TTE TV D8, HE2

f- TRV ESIZ LU TR EN,

( 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.
. Avoid the use of work clothing made of synthetic fibers. We recommend
cotton clothing or other conductivity-treated fibers.
. Slowly and carefully remove the protective film from the LCD module,

2
3
\ since this operation can generate static electricity. /
A

2) WRBREY 2 — VO FIZHOWT FEEXE)

O A, BXRMEIIEILTT A LTCFIW, ¥, BERETIA —OBEBRYa v %D
DERH DL, BEHIEwy b (F3—) ZBEDLET,

@ FEEAIERE BT T, AMOEBUHE I 2O FEHZBED LET,

@ HBEBXDBPEAELFETOT, WARTHROBRHET A NVAFPo Y EFHBLTFIN,

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.
3) MMBFTREY 2 — L BIETREIGRE LR NIER LR 0EEIZ DN T
O &R, BROETTHRE LR2WNT TS,
MERE LM 0C~40C 60%RH LT FEFROIAESRE Z L&,
@ EH B, HDWFESENEELE LRV E LT RIW,
@ I DRERIIVIMBE LRI ST LTTFEW,

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.

DIREBRTE Y 2 —/VIiE, BERREE P A > TEY FHADT, T —0OHGITHA.

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.
DT REY 2 — ABBFR L. S (IR b L TEEE. AIiCARRNE DI
LTFEW,
RN FRROKMRAR ENAE LIEEEIE, BEBICATATENRLTTFI W,

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

6) A X IVRNE —EERATHREICIN T, A X VR E — & HR A A LT 0k

DEEIE, BlEZRIEL EE A, MELREBZHREINLGEE, JIEITHKET IV,

7) For models which use CFL:
1. High voltage of 1000V or greater is applied to the CFL cable connector area.
Care should be taken not to touch connection areas to avoid burns.
2. Protect CFL cables from rubbing against the unit and thus causing the wire jacket to become

worn.,
3. The use of CFLs for extended periods of time at low temperatures will significantly shorten

their service life.

4. After storing the product (or LCD) under low temperature and/or in dark atmosphere for a
long period of time, CCFL may take longer time to reach its specified brightness.

7)CF LAMEHT LISV T

1. CF L7 —7v®a s 2k, 1000V 2L EO@EEERAME N TET,
FHEIZEMT 2 L KEORRERD EFTOT, BMOFLNICTHEETIN,

2.CF L =70, ERICEM UEEPERLR2NVIDICIERET S,

3. CF LT, KR Tkt LizHe., FROFMII L TELIE R ET,

SARIRKL OREFTICARE STV AEE, ST E TN PN ZENA D £,

8) For models which use touch panels:
1.Do not stack up modules since they can be damaged by components on neighboring modules.
2.Do not place heavy objects on top of the product. This could cause glass breakage.
8) & v F RN AT HHFEIZ OV T
L. BEREZZLARVWTTIY, 2y VTRGZESTLZ LN 7,
2. FICEEMZEPZRNT TN,

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.
99COG, TAB, COF#EHTAMMEIZONT
LICFy7HENAEDOEERHL TNDRA, BBAGRENE Lo THET, BHOIZER
LT, [ CFy 7TEmIIBWANIBPIMbLRWE S +H3EEL TR,
2. I CTFy7VEENPZDOEERE L TN, BEXHAEEN L LTI CF vy 7EImIZEX
BRI FEAET 5 L 9 7 RIS TR TR &0,
Flo, BT L DWEMEL L L, BRAVFHEZERT D720, NS LR nEERE L L
TFEW,
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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) 71, b—hi—, TABZHEHTIHEEIIONT

L EHEMHROLE, a7 ¥ a HERFERNT I,

2. Wi DRTREMED B D 2%y, HEFLRAT 0 dhF R, 51RO FEDIRN I EMARNT RS0,

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.

AT 2= VT vy a b MEZIEETHEE, 7y a b MEOMEICLY,
e Y = — VEHEEER (LCD /X% /L & TCP, & — k3 —/L /FPC%:, PCB & TCP,
t— b= FPC%, TCP,/ t — kI —/ FPC % DA DHfeHs) ([CE %
FAET/REME B 0 £ DT, HRNS 5y ARkl E LTTF &,

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.

SR ASFVORIENS T 7 U AVRERET 256, 727 VVOMEICL D | Rt 6384
T O OFETT 7 VNVRICEE R Ty 7)) BEETLOIWEERD D £ DT,
FRNC o el 2 98k LT T &SV,

11.Warranty /{RSI &4

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
HDOTHY, BEMARESRIAERFICHELT 50T, T—, BRGNS —RE R
A DOEENMICED D ERE . B OflEsE, T o, B BLIEE S O T
EVMEEMAZZE RSO HBICEH S 5E, it LTI UoREEZAVEY A,

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

—_

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

WABRIAT OB (50 « A2 ET) BT AAREEIZ &L TUL, £DOFE

TEAVERA,

2. We cannot accept responsibility for any defect, which may arise after the application of strong
external force to the product.
AN Z LI XV RETIFRERIIOEEL T, FOELEZAVERA,
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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

LTk, FOFETEAVERA,

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.
CFLAMEHTHHWMEIZIBWT, CF LOFMOMEL, FHTL1 0 "—F—0DMEgE

V=27 5T LEY, "R TOMRE, BHEEATCAERICSEELTL. TOEME
EAVWER 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.
LG AEE L2 Z LI XV ERT 2 TEIAMOFEMBEIZ W TT, LG O%E

RBEICEEEDLA L O OEXF LT, FOFEEFANVET A,

6. We will not be held responsible for any quality issue(s) after two years and beyond from its
production date indicated on the lot number (please refer to “Code System of Production Lot”

indicated earlier in this specification).
WALIZERT 2 S HE SN ARG R OBERGEYMICox £ LT, FiliEs kv 24

EETHEEY, EERIZOWTURIZZoMEEED THEn v NES ) 22V E
ﬁ‘o )
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