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SFE NOTICE

OFTHREIXHADEFIEICHDODIABTLEENTWETOT, YW IETE ST EFETACEHRIZ,
RAMIBREOANBSZERAICEMTERLEVWSOBBUOVELEITFRT,

This publication is the proprietary of SHARP and is copyrighted, with all rights reserved. Under the copyright laws,
no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical
for any purpose, in whole or in part, without the express written permission of SHARP. Express written permission
is also required before any use of this publication may be made by a third party.

OFRLEHRZBICHE AN TWDICAAIL, BHE SZE-RARPVGCABZEREATLH=HDLDTHY.
RIREBICEOTIEMBE. TOMENDOERICH T ARIEFIEERIEDFFHEZTIT2LDTIEBHYFEE A
F . BHEMTEALICEICEY, E=FETIERBEFICHIDOAMBELNREL-HE . BUHEI—UITDEZE
BULWEHA,

The application circuit examples in this publication are provided to explain the representative applications of
SHARP's devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property right
or a third party resulting from the use of SHARP's devices, except for those resulting directly from device
manufacturing processes.

OFRFEmOIEAICEALTIX, RLAZBICEKR BN ERFHE RV IERIAZETRVET . KMIHRELHD
FREFEHINVIESIEEFZARL-AYGOERAFICERT BT ICEALT. Bt E—Ut0OEEE
BLWEHA,

When using the products covered herein, please observe the conditions and the precautions written herein.

In no event shall the company be liable for any damages resulting from failure to strictly adhere to

these conditions and precautions.

OFEmMIT. —ERERAEFHFBICERINLSETENICHE -RESNTZLDTY,

The devices in this publication are designed for general electronic equipment use.

OFXRFMIT EEXRBFORLEBE (RITH. BEE, BHELGL) ., EE5H. T AR OBEEERE, 77— LEE.
FREZEMBFCLEDOEFIERT DG S, BULEEGHIU N GRIITERL., Gt -T2EZHEER
ICTHRTALIZHENELET,

The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used
for equipment such as:

 Transportation control and safety equipment(i.e..aircraft, trains, automobiles, etc.)

* Traffic signals - Gas leakage sensor breakers

* Alarm equipment *Various safety devices etc.

OFRWMMmE. MEFHMHZ. FEBAGHES. RFAOHEES. EaHFCHIOIERMSELEOBOHTHL
EBHEE-TE2EIBELENOARADERIIERALTEYFEFELZADT, o ARIZIZERIZELELT TS,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

- Aerospace equipment - Military and space applications

*Nuclear power control equipment *Medical equipment for life support

OFRRMICHEVTHEHNHETOHRUNTIEASNSEE . FRICEHRGEEOFTIERIASET L
BRALELET,

Contact a SHARP representative, in advance, when intending to use SHARP' s devices for any “specific’ applications
other than those recommended by SHARP.
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OFXRBEEVA—IUNHESLUARBRRED 12— IILEHMARAALEHRIE. BRERALUNTOIFEAR-RTE
HREWLWELET,
This LCD Module and the product incorporating this LGCD Module can be used and sold only outside of Japan.

OFRLCDEL 12— /UIERoHSIEF11/65I1CFEML THYFET . Ff=, RoHSETME R UVIRIL/NT T4 OE KR
SHEHYFEA,

The device in the production is based on RoHS instructions 11,/65.
And RoHS instructions materials and chlorinated paraffin are not included intentionally.

OF VU BHBIRIEFMEIIFERALTLEE A,

The ozone—depleting substances is not used.

OFREHEEBIZEREZNELESSIEL. HNADITEHIZKYERTLHIEDELET,
If any problem occurs in relation to the description of this publication, it shall be resolved through

discussion with spirit of cooperation.

OFRBBICOESTFRALRAHYFEL 6, FRICEAREEOFTRTIERIATFI LOBMBLVELET,
Contact and consult with a SHARP representative in advance, if there are any questions about the contents of

this publication.
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1. A E6BH Applicable TFT-LCD module

KEFRE(L, hS—TFT—LCDEY 1—/L LQ150X1LX91 [TEAMLET .
This specification applies to the color TFT-LCD module LQ150X1LX91.

2. BEZ Overview

RKEDA—ILIE, TEILIFZR DAV EERS D ZXZ(TFT : Thin Film Transistor)Zx BN f=hT5—
FRRABEE T IT47 IR )OI AB B BARTAATLUAED1—ILTT,

AZ—TFT-LCD/NAR L, RS \—IC, ax+O— LA, BREIBE U/ \vIZ/ 12y bEIZXY
fERiE . /23— 14 AIZLVDS(Low Voltage Differential Signaling)Z{# L. + 3.3VDEREIR
BUNYISARRAEBEH2VEMRBTEHIEI12LY . 1024 X RGB X 768R kD /3~ )L EIZ$11600F5 & 0
B#. XFNRRMVAEETT,

This module is a color active matrix LCD module incorporating amorphous silicon TFT(Thin Film Transistor).

It is composed of a color TFT-LCD panel, driver ICs, control circuit, power supply circuit and a White—LED
Backlight unit. Graphics and texts can be displayed on a 1024 X RGB X 768 dots panel with about 16million
colors by using LVDS (Low Voltage Differential Signaling) and supplying +3.3V DC supply voltages for
TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

Tz RETILOTFT-LCDNARILIE EBIENE AT —T4ILZ(NTSCT0%) ZEHALTEY.

=2, BIEELED/N\YIZAFDEEIZIYEALEF OHNTERN GO N ., ILTF AT 47 F@ ZHiEs
ELa—I)LEGOTHYFET,

The TFT-LCD panel used for this module is a high—brightness and high—contrast image.

BE. IV ISA L EEEENT A ADLEDRF T4/ \E & & UPWM(Pulse Width Modulation) & ¥ B #& &
ELa—ILIZABLTEYET,
The LED driver circuit for backlight is built into the module.
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3. BRI

BEY A X

Display size

~#&k Mechanical Specifications

o

Specifications

38.1 (15inch) Diagonal

B3 &= EE

Active area

304.1(H) x 228.1 (V)

Pixel format

1024 (H) x 768 (V)
(1 pixel=R+G-+B dot)

FANTRLE

Aspect ratio

4:3

B FE v F
Pixel pitch

0.297(H) x 0.297(V)

= & B2 %

Pixel configuration

RGB fit ARZ1A 7
R,G,B vertical stripe

xRrE—F
Display mode

/=) =5y
Normally black

AN 5

Unit outline dimensions

326.5(W) % 253.5(H) x 9.6(D)

B3 (MAX)
Mass(MAX)

950 (Max.)

2% LI

Surface treatment

FoFTLTFN—Fa—HMOLE 3H ;A1 X 3%
Anti—glare and hard-coating 3H ;Haze 3%

e e et e IAAE CDLIADD ALl i badbes s e e e




4. ANmFRBHELUHEE Input Signal Assignment

4-1. TFT&K ga/ N\~ JLEEB)ER TFT-LCD panel driving
CNT
A3~ 4 Using connector : DF14H-20P-1.25H(56) (Hirose Electric Co.,Ltd.)
&334 Corresponding connector : DF14-20S-1.25C (connector)(Hirose Electric Co.,Ltd.)
- DF14-2628SCFA (terminal) (Hirose Electric Co. Ltd.)

EELVDSL ,—/\ Using LVDS receiver :
a2 kO—)UICHEZ A 7 (THC63LVDF84B (A TL VA=V R &) [ E 14 RE =
Building into cotrol IC(THC63LVYDF84B (Thine electronics) compatible product)

BELVDSkZ2 A2 WA Corresponding LVDS transmitter :
THC63LVDM83R(FA U TL A= RE) X RFHERESR
THC63LVDM83R (Thine electronics) or Compatible product

ficEs HERE

Symbol Function

—h

VCC +3.3V Power supply
VCC +3.3V Power supply
GND GND
GND GND
RxINO- LVDS receiver signal CHO (-)
RxINO+ LVDS receiver signal CHO (+)
GND GND
RxIN1- LVDS receiver signal CH1 (-)
RxIN1+ LVDS receiver signal CH1 (+)
GND GND
RxIN2- LVDS receiver signal CH2 (-)
RxIN2+ LVDS receiver signal CH2 (+)
GND GND
CK IN- LVDS receiver signal CK (=)
CK IN+ LVDS receiver signal CK (+)
GND GND
RxIN3- LVDS receiver signal CH3 (-)
RxIN3+ LVDS receiver signal CH3 (+)

O |0 | J DO ||| M

RL/UD Horizontal /Vertical display mode select signal
SELLVDS LVDS SET

[Note 1] RL/UD = L(GND) or Open RL/UD = H(3.3V)

qm ]

[Note 2] SELLVDS is shown in 4-2.

e e et e IAAE CDLIADD ALl i badbes s e e e



4-2. Data Mapping
1) 8 bit input

[Note 1] pin assignment with SELLVDS pin

(THC63LVDMS83R (Thine electronics) or

LCY-W-15505A- 7

Compatible product)

Transmitter 20Pin SELLVDS
Pin No Data = L{GND) or Open = H(3.3V)
o1 TAQ RO (LSB) R2
02 TAT R1 R3
o4 TAZ R2 R4
99 TA3 R3 RS
o6 TA4 R4 R6
3 TAD RS R7 (MSB)
4 TAG GO (LSB) G2
6 TBO G1 G3
7 TB1 G2 G4
11 TB2 G3 G5
12 TB3 G4 G6
14 TB4 Gb G7 (MSB)
15 TB5 BO (LSB) B2
19 TB6 B1 B3
20 TGO B2 B4
22 TCT B3 B5
23 TG2 B4 B6
24 TG3 B5 B7 (MSB)
27 TC4 (HS) (HS)
28 TGO (VS) (VS)
30 TG6 DE DE
o0 TDO R6 RO (LSB)
2 TD1 R7 (MSB) R1
8 TD2 G6 GO (LSB)
10 TD3 G7 (MSB) G1
16 TD4 B6 BO (LSB)
18 TD5 B7 (MSB) Bi
29 TD6 (NA) (NA)
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< SELLVDS = L(GND) or

—

Open >

-

1 CYGCLE

—

B3 X B2

DE X(VS)X(HS)X B5 X B4 X B3 X B2

DE

DE00000000!

< SELLVDS = H(3.3V) >

< 1 CYCLE >
RIARZAGZARI ARG AR AR4 A R3 AR2 A G2
G4 ANG3IAB3IAB2ZAG/I AGE A GO A G4 A G3 A B3
B5 X B4 £ DE X(VSIX(HS)X B7 X B6 X B5 X B4 X DE
R1 RO A NAX BT X BOX G1 X GO X RT X RO X NA

DE:DATA ENABL
HS:Hsync
VS :Vsync
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1) 6 bit input
[Note 1] pin assignment with SELLVDS pin (THC63LVDMB83R (Thine electronics) or Compatible product)

Transmitter 20Pin SELLVDS

Pin No Data = L{GND) or Open = H(3.3V)
o1 TAO B RO (LSB)
52 TAI B R1
54 TAZ2 B R2
55 TA3 B R3
56 TA4 - R4
3 TAS B R5 (MSB)
4 TAB B GO (LSB)
6 TBO B GT
7 TB1 B G2
11 TB2 B G3
12 TB3 B G4
14 TB4 B G5 (MSB)
15 BS B BO (LSB)
19 TB6 B B1
20 TGO 2 B2
22 TC1T B B3
23 TC2 B B4
24 TC3 B B5 (MSB)
27 TC4 - (HS)
28 TCH - (VS)
30 TC6 B DE
50 TDO B GND
2 TD1 B GND
8 TD2 B GND
10 TD3 B GND
16 TD4 B GND
18 TD5 B GND
25 TD6 - (NA)
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< SELLVDS = H(3.3V) >

N 1 CYCLE >

_/ \
—

RZ XRT A GO X RO AR4 X RIAR2XRT AROX GO

DE:DATA ENABLE

HS:Hsync
VS :Vsync
LCD Module
LVDS Transmitter 3.3V | LVPS Receiver
>< ______ >< _____ X ______ No.17Pin 470€2 § C
Or 2409% ND,1BPin 1DDQ
Recommended input (17pin, 18pin at 6bit )
4-3. LED backlight
LED backlight connector
CN2 Used connector : SMOGB-SHLS-TF ( J.S.T. Mfg. Co. Ltd )
Corresponding connector : SHLP-06V-S-B ( J.S.T. Mfg. Co. Ltd )

Connector No. symbol function

B H2VER
VDD +12V power supply

+12VEIR
VDD +12V power supply

GND GND

GND GND

XSTABY 1IN I5 4 RON/OFFHIHIE B A ik F
ON/OFF control signal for backlight
ver |/ VW77 MEEEAPWMIES A in+
PWM signal for backlight dimming
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4-3. LVDSAA—xAANDT7Ov%5E LVDS interface block diagram

18 bit input (Computer Side) (TET-LCD side)
SELLVDS = L(GND) or Open

Controller
THC63LVDMB83R RXINO+ Single LVDS interface contained in a control IC
R0-R5,GO 3 TAO0-6 . RAO-6
i % RXINO- _
G1-G58081 ||/ TB0-8 = /; i :,> F | RB0-6
7 _ - N RCO-6
B2-B5, NANA DE ||+ 22—° s P VT m
«.E: TDO0-6 'T /‘u> & EI ELO-6 .
R6,R7,G6,G7, z | C RXIN2+ @ 5
- a &
< } RXIN2- > l T
: v e -
o | RXIN3+ s S
- = i
2 M e [ S g
RXCKIN+
CLK IN CK OUT
CK PLL {:} RXCKIN- c>—PLL
(2)8 bit input
SELLVDS = H(3.3V)
Controller THC63LVDM83R
RXINO+ Single LVDS interface contained in a control IC
R2-R7,G2 3 TAO0 -6 N RA O -6
% RXINO- . _
G3-G7.B2B3 ? TBO-6 o /> c> = RBO-6
7 TCO-6 | < RAIN1+ | RGO -6
B4-B7, NANADE | = O RXIN 1= [
] _TtDo-6 = } 4 = RDO-6 o
RO,R1,G0,GT, ﬁ - RXIN2+ E &
O
O < <
< } RXIN2- > - 'O
: i :
I RXIN3+ 7 3
] L.
R Q
2 > [ rae (11> & :
RXCKIN+
CLK IN _ N CK OUT
CK PLL ~[@> RCKIN- {> PLL
36 bit input
SELLVDS = H(3.3V)
Controlle
THCG3LVDMB83R RXINO+ Single LVDS interface contained in a control IG
RO-R5.G0 ||/ _TA0-6 N RADZS
% RXINO- "
G1-G5B80B1 |L./_TB0-6 a /} - Q>— = RB O -6
7 _ — N RCO-6
82-B5, NANADE |- S|P TN o
oo Jpme=e | F 2 o 3 e _
w | RXIN2+ x
I RXIN2- T G
o O 9
S RXING+ - o
1 A o
- /J,> RXIN3- :> > E
RXCKIN+
CK CLK IN PLL _L> . 4>_ - CK OUT
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5. ¥ KEH Absolute Maximum Ratings

5 H = ¥ 1 E ft B L
Parameter Condition Pin Ratings Unit Remark

EREE
Supply voltage

Ta=25°C VCC -03 ~ +4.0 V [Note1,2]

Ta=25°C VDD -0.3 ~ +15.0 V [Note1,2]

ANERL

Input voltage

Ta=25°C RxINi-/+ 1=0,1,2,3
-0.3 ~ +VCC+0.3

Ta=25°C CK IN=/+

Ta=25°C | RL/UD,SELLVDS [ -0.3~+VCC+0.3

Ta=25°C XSTABY,VBR -0.3~+VDD

RFnE

Storage temperature

=25 ~ +]0 [Note1]

[Notel]

[Note2]

[Note3]

[Note4]

iEmE

Operating temperature

-20 ~ +70 [Notel 4]

FEFE - 95%RH Max.(Ta=40°C) #ERITTETHI L,
ERBICREE39°CLLT (Ta>40°C) =1L, #EZS BRI L,
Humidity : 95%RH Max.( Ta=40°C ) Note static electricity.

Maximum wet-bulb temperature at 39°C or less. (Ta>40°C) No condensation.

BRBEIZDNT, Veold25A, Vo [FANERBEZ B EL TR (EA—XZEE ., LCORNEL
BIRERET) . REHRIE (A —T v ia— bR 1T oTRYET,

ERBENNINGEIE. BRSO a—FERRELER., B ERBOEL—XHTNT
HE-RAETREIITAGEENBRESNTET tyMIBFRHGTORIE. EREEZFEO L., YMIIZT
BER B EE G T HRERAETH T TIEEEIT FREBBULBLET,

The V¢ power supply capacity must use the one of 2.5A or more.

The Vyp power supply capacity must use the one of 5A or more.

There is a possibility of causing smoking and the ignition without fusion of LCD fuse when abnormality
occurs when the current capacity is smaller than regulated values.
Please install the protection function in which the over current and the excess voltage are controlled

to the set side when you design the lower current supply.

FERERBIZHENT, 20 ~ 0°C, 60~70°CTHRASNSEE . BREVA—I/ILIERRIZEZEZEYFEEAD
EmELZM, RTEBUDBIEEZBATREENHYET

F- (R ZRRE(60%LL L) TO#GEFERICERLWTLRUSIEEZBAIREENHUET,

There is a possibility of causing deterioration in the irregularity and others of the screen and the display
fineness though the liquid crystal module doesn't arrive at destruction when using it at —20~0°C, 60~ 70°C.
There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)

humidity environment (60% or more).

FERERBICEVLWT ERAITREBERERE. SaflENRIILREETEE) REREECBLFET.

In the operating temperature item, the low temperature side is the ambient temperature regulations.

The high temperature side is the panel surface temperature regulations.
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6. BB HIFTE Electrical Characteristics

6-1. TFT& A/ \RJLEEBIER TFT-LCD panel driving Ta=+25°C
HE &=
Parameter Condition : : .
EIREL
Supply voltage ' ' ' [Note1]
HEEMR _
Current dissipation Vee=3.3V [Note2]
LVDSAANETX
Input voltage for LVDS receiver
HEAN)VITIVER Vee=3.3V
Permissive input ripple voltage
=EAAN : Vo =+1.2V
ALwi a)LRERE Hign CM
Differential input
threshold voltage Low [Note3]
ANERX :
Input voltage [Note4]
AR —5ET#R V,=+3.3V[Note4]
Input leak current V,=0V[Note4]
Rimigin =#ESMH
Terminal resistor Differential input
[Note1] AANEBEI— 2R Vec turn—on/off conditions W0us< t = 10ms
0.9 Vg Ous< t, = 20ms
0.1 Vg
vﬂﬂ 0 I3 S{ t3 {=: 1s
s i t4
Data
300ms= ts
Back light ‘q/ ON "{"' poome<
(LED) OFF 5 OFF ms= "
i BFE /L fF T Vee—dip conditions 1) V< Voo = V...
Ve, — td = 10ms
Vy, = 2.5V BeiFEERFETEREFITIANEE SR
I‘ﬂh V.. =3V [ZIEST 5D ERMLET,
¥
« : > Vce—dip conditions should also follow the On—off
d

conditions for supply voltage

T—RANENVISA LRI TEDREFRIE, LEERAA Y AE=HERLET,
INFIVEIELIRID NNV IS A RAT. HAVEINRILEIEF LR DNV IS/ RATICT, BREIBRT
DEANIERBTEVWRTEZTOIGENHYETHA. INEANETOEHIZLLLDTHY., iE&R
EDaA—ILITHE A=V EBEZ 5D TIEHYEE A

The relation between the data input and the backlight lighting will recommend the above—mentioned input
sequence. When the backlight is turned on before the panel operates, there is a possibility of abnormally

displaying. The liquid crystal module is not damaged.
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[Note?2] JHEER Current dissipation
ZEE: pEMteaBERARTHE

Typical current situation : 64—gray—bar pattern

GRITESH Vec=+3.3V, fck = 65MHz, Ta=25°C)

[Noted] Vg : LVDSKESA/\MDIOEVE—FER

Veuw @ LVDS common mode voltage

[Note4] RL/UD , SELLVDS

e e et e IAAE CDLIADD ALl i badbes s e e e
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6-2. LED/N w54+ EEE)[BIERER Backlight driving Section

IRH

Parameter

.3
Symbol

Ta=+25°C

e =
Remark

TREE
Supply voltage

VDD

[Notel]

HEEMN

Current dissipation

IpD1

[Note2]

IpD2

HBEANIYTILVER

Permissive input ripple voltage

VRP BL

VDD=+12.0V

ABTHEE
High voltage

VIH BLEN

[Note3,4]

BL EN
AFLoEBE

Low voltage

VIL BLEN

[Note3,4]

ASHEE
High voltage

VIH PWM

[Note3]

AFALoEBE

Low voltage

VIL PWM

[Note3]

PWMJE] iR £
PWM frequency

fPwm

[Note3 5]

PWMT 1 —T1—Lt
PWM duty ratio

Dpwm

[Note3,5]

LEDF &p
LED life time

LLED

(35,000)

[Note1] ADBEI—4 >R On-off conditions for supply voltage

[Note6,7]

0.9 Vo Y 0.9 Voo
N\ 20 (s= t7 = 200ms
Lo L Lo 5 OmsS  ts
10
0 ms= tg
XSTABY
4—r| PWM |‘_h 200 ITISi t10
t 2l
VER 10ms=  ti
ON Oms= ti2
Back light \
(LED) QFE OFF
>
#9300ms  about 300msec

(PWMA DB, BLENAAE . B/LRKTETORFRE)

[Note2] ;HEE M Current dissipation

Typ. value: Vpp=+12.0V, PWM Duty=100%
Max. value: Vpp=+10.2V, PWM Duty=100%

[Note3] 10kQ DT ILE I I RIS TOVET,

This terminal is connected to a 10K ohm pull-down resistor.

[Note4] High : Backlight ON
Low : Backlight OFF
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LCY-W-15505A- 16

tia
<—>
[Note5] PWMEAAIES
fPwm = 1/t15
| VBR
Duty 1% : Min. Luminance —
Duty 100% : Max. Luminance S ot 7

TaA—T4A4—LEIZIGCTHEEARZE (HL, 1142200 u sTHHE)
LR AESEDHE. o DEFNRTIMUDIBETEIBUIGENHYFET,
Luminance changes in proportion to the duty ratio. (t14=200 it s)

When the frequency slows, the display fineness might decrease.

[Note6] Ta=25°C FAAMAXIZTEMG L LTLI-IR. EE N FHERIED 50%IZ7Eo1-FF
Luminance becomes 50% of an initial value. (Ta=25°C. PWM=100%)

[Note7] AR MICHERALTWAHLEDIZaEISHLTIEFIZBETY  SnlRiR T TREFERHHLMIEYIRL
CEAICGEoNFT L BRRICHFHMET T HRIEESBYET .
LFROISITIRETFT CITHERIZEONARRICIE, B FETIMHEHRT S,
The LED used in this LCD module is very sensitive to temperature change. If it operates for extremely
long time under high temperature, It is possible rapidly to shorten the life time of LED.

In case of such a condition, consult with us.
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7. ANEEDRAAZT %1% Timing Characteristics of Input Signals
7-1. 3442 ¥ 1t% Timing characteristics

IHE

Parameter

[ IR %8

Frequency

7K 3 FE #H

Horizontal period

AR EE

Horizontal display period

5 5 A

‘\fe;‘l:ical period
BRI~ EE
Vertical display period

[Note1)] ENABIESDTVEIRIANELLAE,. ZUVvHFEORTHAUDIETZBLAIGEEAHYET,

In case of using the long vertical period, the deterioration of display quality, flicker etc. may occur.

TH

THd

ENAB N\ W\ / N
DATA X 1 X2 X

(R.G,B)
768
TVd
TV “ >
- >
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7-2. AHESLE@EFET Input Data Signals and Display Position on the screen

R ‘ G| B | R \ G \ B
(1, 1) (I 2, 1 I)
I I
T upP
T—ADBE@EZRRME (H V)
Display position of input data(H,V)
V
T
‘-..,D(1_,1_)|[_:-(2,1)t0(3,1}‘ D( 1024 1)
D(1,2)D(2,2)
D(1,3)
Rl G| B
D(1, 768 ) D( 1024 , 768 )
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8. ANEBERTEARELUEEDEHERH

Input Signals, Basic Display Colors and Gray Scale of Each Color
8—-1. 8bit input

0 :LowlXJLEIE Low level voltage 1 :HighLNJLEE High level voltage X :Don’ t care
HFRETADT—RESTSE YR ANIZT, 7253, £%253F55H. F253 50z« =L
BEH2E VDT —ANBEEFIZEUI19FEDRTIAIRETT,

Each basic color can be displayed in gray scales(red), gray scales(green), and gray scales(blue)

from bit data signals. According to the combination of total 24 bit data signals, the 16.19-million—color display
can be achieved on the screen.
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8—2. 6bit input

£ P T—AR1{55 Data signal
Colors &
Gray scale ro|Rr1|R2[R3|R4|Rs|colG1|a2]aslaalaslBolB1|B2|B3|B4|8BS

Black

Blue

Green

Cvan

Red

HARE

Basic Color

Magenta

Yellow

White

FDREE
Gray Scale of Red

RS
Gray Scale of Green

5 D
Gray Scale of Blue

0 :Lowl~NILEILE Low level voltage 1 :Highl~JLEIL High level voltage
EERXTAODT—FESEVEANIZT, BE4EFAERTL. GEH1SEVLDT—3DHEAEHE
[ZkY., 262 144BDTRTMNAIEETT,

Each basic color can be displayed in 64 gray scales from 6 bit data signals. According to the combination of
total 18 bit data signals, the 262,144—color display can be achieved on the screen.
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9. I E Optical specification

IRHE

Parameter

=

Condition

Ta=+25°C, Vcc=+3.3V

IKF

Horizontal

R A EE

Viewing

angle EE
range Vertical

[Notel,2,4)

kRS AREE

Contrast ratio

B A

optimized
angle

[Note2 4]

mEEEER)

Response Time(White Black)

XTHEBEE
Chromaticity of White

HXTETBEE
Chromaticity of Red

RTHEEBE
Chromaticity of Green

FTHBERE
Chromaticity of Blue

NTSCLE
NTSC ratio

BEXREERE

Luminance of white

1EE 7
White Uniformity

XN TSA B T£307&1Z. PNMD T 1

[Note3 4]

T 14— 100% - TRIEEZLET,

F-AFMFHAEX. TREOR2OBERZEAVTEESHLIWVICNERFEREIZTITOET,
The measurement shall be executed 30 minutes after lighting at rating.
The optical characteristics shall be measured in a dark room or equivalent state with the method

shown in Fig.2 below.

2% Sensor(EZ-CONTRAST)

BT R Panel center( 8=0° )

\ TFT-LCD module

21 REAYSFHERERE

Fig2—1 Measuring setup for Viewing angle

K2 SeFRIFFERIE A

Fig.2 Optical characteristics measurement method

\ TFT-LCD module

2 JC2% Sensor
- [ Z5&E [E Response time (BM—-5A/BM-7)

: 225 A Contrast(SR-3)
- Y& E Luminance(SR-3)
400mm . 8 Chromaticity(SR-3)

Bl & Panel center( 8=0" )

X2-2 A hSANTEE /B ERE/ REBEATERE

Fige—2 Measuring setup for Luminance, Chromaticity and Response
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[Notel ]$R A E5H D F F Definitions of viewing angle range
i%#3% Normal line
69 PRALIY

¥ BBEF5E 6o'clock direction

[Note2]a> RS A RHED F F Definition of contrast ratio
RAICTCaAVbZARLEEERLET,

The contrast ratio is defined as the following.

VRS AR (CR) _ BHERTOE P RIEE Luminance with all pixels white
Contrast Ratio(CR) SBRTOBEPRIERE Luminance with all pixels black

[Note3 )t Z5EE D FEFE Definition of response time
THRIZRTEOIZIBIRUTER ) ZEETHEEZA DL, RAFHAOEILERICTEERELET,

The response time is defined as the following figure and shall be measured by switching the input signal for

“black” and “white”.

' Black White
. White > € > |
2354 1004
33 90%
19
D .=
ab)
5 10%
2 T, T,
>
T
[Note4]BIm P RE TRIELET e

This shall be measured at center of the screen.

[Noteb )& & 3% D F ZE Definition of white uniformity

TRIZRISERO~G@IDRERET, ROFAFRICTERELET,

White uniformity is defined as the following with five measurements.((1)~(5))
D~BEDEH/IMEE{E Minimum luminance of 5 points
D~BDEKXIEE{E Maximum luminance of 5 points

256 512 768 pixel

Ow =

192
384
976

pixel

10. RTRfafi Display Qualities
AFHAEEREZSEZSHRL TS0,

Please refer to the Qutgoing Inspection Standard.

e e et e IAAE CDLIADD ALl i badbes s e e e



11. EVa—)LOEYKLY Handling Instructions

(EVa—IILEYEWNCET S IEFEEESREN]
[Handling Precautions]

a)

b)

c)

d)

e )

f)

h)

i)

j)

k)

Ea—)LORYFENEITESRYEBEDLDGEWVERIZCTIT>T TR, HIZEREDEYNED 12— ILIZHEF
THERFEEA L I—FLTHET S REENHYFET

Treat LCD module in dustless surroundings. Metal foreign material stuck to the circuit is possible to cause a short.

=T IIEARNARIRAIIEIRT SBE, T EDA—ILIZANT HERPEFTEOFFIZLTHBITo>TT ALY,

Be sure to turn off the power supply when insertion extraction the cable.

= I OHEF/LUFIZIEZED 2 —/)LAIOEBE ORI T5EZN N A MHSGENESITERELTTEL,
B PEMAREGHAREMENHYET .

Be careful not to give any physical stress onto the circuit and/or the connector of LCD module
when you pull/plug a cable. Physical stress will cause a break or worse connection.

NFIILRADRARIEIEHVD T ENLOPHRMGELD TE2ZYLGNEIIEYFEWNZIE+7EEL T
Ty,

Do not touch or scratch the polarizer with items harder than the surface rating or permanent damage can result.

FRARLDOITIE, FHFERNEN SN IZAA AT THOFON2TO—TRERITLTTELY,

Use N2-blower such as an ionized nitrogen has anti—electrostatic when you blow dusts on Polarizer.

KEFNREHMAE T ALERPLIVIDRAEIZGYFEITOT, <12, RERHOIWVIZOMNMNVAFTHEFIRST
Ty,

Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

CMOS LSIZEALTLWET DT, RYBNFOFRERICTHEEL. AMET—AGEDEREZLTTSLY,
T, BREFIHMIOFTHIEFTEHITESFLTTSEL,

This module contains CMOS LSI. Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits.

ELA—)VICEEREZEALTHYETOT, BYFZWIHICFIIvUEIZ+ZEELTTSL,

Be careful with the edge parts of the module which is made of metal.

AREIERAMERALTL DA, BRRET HARENHYET,

Because metal parts are used on this model, it has the potential of rust formation.

ASAPHHBRESREERALTEYET DT, FLELEYBEWNWLDIZHTRY  BIMERZEMR 5&. JL, AT
PREERORREICEYRT O T, MYFEWIZIE+7FELTTSEL,

Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Always handle with care.

INRIVRREDEIBLIZIGE . AU AEICMNET ETHETHIENHBYET .

B ZF THMSEWLIDIT TR EFELTT S,

When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered, touching the
broken part may hurt your hands.
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1)

m)

n)

o)

INRILTRREDEBLI-IGE . NARILADEENRENIENAHYET, LLER-TEVLAICASIGEEIE
ELITKTHELGEEL. EBDOZHMZTRZITTT S,

Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in
contact with the mouth or eyes rinse with water as soon as possible, following the instructions of the
appropriate MSDS.

A1 ER dn R U\ R—BRICRRN TGN TIZE LY, BRI AVRIR T DI REEN BHYFE T,

Do not touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.

E5 BAGEBNVEMRICREMSOSENEIITHRALLET

Do not expose to strong ultraviolet rays such as direct sunlight for a long time.

EDA—ILOREEIZODVTIX ABBRIZEVBRHNZZITAEENHYET . TR TN D BIEERHIC
TE->TREELTT LY,

Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

[tyrEEt EDOBREL]
[Set-Design Precautions)

a)

b)

c )

d)

e )

f)

g)

h)

HMIEOREELGYEIT DT, RLTEDA—ILESRLEWLTT L,

Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel.

RYHHARZR—FETEEL. Ea—/LIZ" V)" R RUL"FOAABMOLENEDICLTTSLY,

Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.

EDa—)LERYAT T ERIZEMI, ESDRONE /A X T AREILD B, 7T—ABEFRESEDLET .

Consider grounding the bezel to reduce EMI, ESD and minimize electronic noise into the LCD panel.

ERADEY F(FIERIL2E=0294+0.02N-m MAX(5E]) Y FET A, I EAHERET7IC
ToTTFELY,

When install LCD modules in the cabinet, please tighten with( “torque=0.294+0.02N-m MAX(5 times)").
Be sure to confirm it in the same condition as it is installed in your instrument.

ELa—I)LEEICIE, ABERPHYFET OT, EHeHlA L THRICARL A MO 57 LRIZUTIZELY,
ARLADMNHHEEBERmABIBET BN BHYET .

When mounting the LCD panel, use all the provided mounting holes and maintain uniformity and coplanarity
so as not to bend, bow or twist the LCD panel at any time.

If stress is added, there is a possibility that circuit parts may be damaged.

ELA—IILREICER—EDENNINSERTLT . RERTRGENDRALGYFIDTEV 21— ILEEZ
BT HFEIEREEICIZLENT TS,

It causes an irregular display and the defective indication, etc., when always put constant pressure

on the back of the module. Please do not make the structure to press the back of the module.

NFIIERAICERERFEZDODTAGEETHREEBEEZE LS ELIBTDENLIFELTTE,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.

EREDA—IILARICHEMONEDFLALLEFTEMICHEBL, BELEBVICLTHRRETLIENABHYFET .
EARRETE. SHRIFENER AR VRGN RS S5727EARIZIX. TORADQIZHLEHO#ENNZ1ILEE
BMYFITOFOEEZSMBONELET .

To prevent loss of uniformity and prevent the introduction of contamination to the optical path of the LCD panel,
please use fine—pitch filters in the air flow of forced ventilation.
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1) EVaA—I)LICEREREEAENELGLESIC, AR EEZEEL-HMECE - REtEHBELLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

) AREHBEICRESA TS RRERE, BT FoTLEEN, ChEBZ THEAL-BE . B RO 5EE - BiEo
HIEOSIEOBNLHYFET . FABEECANESER. EXSBRONTIFFLEED L, tXNRAKERT
BAEWRIITEHETLT TS,

Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding
temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to
cause worse characteristic such as burn and/or broken of the parts on LCD module.

k) HERBEEGHERNICTERALTTSN, COBBEZBEA-5E. R RXEBATH>TLEERKRIESNE
H A,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the
recommended range is not guaranteed even if it is in the absolute maximum rating.

1) ELa—ILABRBAZOADESONM, YIEIZD2WTIX. AEHEEOEBR-EEBEND— 2 AIZH->T
WELTTFEL, HENDEBTANLEIBE MBPRRLILELITRERABYES,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EyrDEAEHIZELE T, BV 2L ERFOERORREEEE TR T,

According to the using application, power circuit protection is recommended at module failure.

n) EVaA—)IHALOAREEHNHEBBFICUHEEES LGNSR RIEERINIIBLTERES G —ILER KR
HRELLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

o) AHEFEILMGE-DH/KHERIIEBLTEYFEE A,

This product is not water—proof and dust—proof structure.

p) HMIEDRAEALLGYETOT, BERH/NN—, 2D, T—THBENTE D RILRLTITEDOIEWNTT I,
Notice : Never take to pieces the module , because it will cause failure.
Please do not peel off the Black tape pasted to the product.

q) EDA—/LOEY{FITE, LED FPCOEET—T ILE 525k of=UB o8 T =Y LENESITEELTTFELY,
Please do not pull, and do not hang LED_FPC and distibuting cable at the installation of the module.

r) EDA—)ILOR) 21— LIFHEFICRBISHABSNATWETOT, AREZEELLEVLTTIL,
HEBEZEEINFTT L RMIHREZ@BELGZVWEENHYEFET,
The VCOM potentionmeter is factory adjusted for optimum performance before shipment.Do not change
the value. Changing the VCOM setting may affect the LCD panel's compliance to specifications.

(CEAICETSEEEELLML]

[Operation Precautions]

a) HERN\RIZIZ, KEAFOBEFAFHETHEWSSFEAZSNL, COBRGERE T CIHERICESIGEEIE,
BT — 7T HAFIBELZEL, B@RNARILITHEVENEBHEINEFT EARILEEDOSBIZELY,
KAmUMMET TS HYFT,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient
protection to block UV radiation in strong UV environments.
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b )

c)

d)

e )

f)

g)

EV2A— L OBMYBNR VBB DMEHRAFHBEL T, BlbEF IR T A RBE S (502, H2SHE)
TORCHEAPRE. Ff. CNoDAREHET HHE., 57, EE5H. BHIEFOMHZLCOEV1—ILD
AETEALIGE . R, 8. RRANOS L. BEREEORRLAD A, RE - CHATHTTF,
When handling LCD modules and assembling them into cabinets, please avoid long—term storage in the
environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive, resin,

etc. which generate these gasses, may cause corrosion and discoloration of the modules.
Do not use the LCD module under such environment.

TyrAIZERALTLAHMHOCBEMHENOH TAIRFUHIE (T RERAFD . L) EER
(BRT7ILA—ILREUFFVLR) . FLAFEBRI(TVIEEY) FIZKY ., R~ DERM - FEEMIZHA N HET .
RABRDERICEIARTOERNESIGENHYET . RUADERAMEEOBESHEZHEFE TS0,

To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD

panel from epoxy resin (mine system curing agent) that comes out from the material and the packaging material
used for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing
agents ( azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your
manufacturing and shipping processes.

7007 L O LIFIBRARTHEAELLCD NRILOEREBOEEMRICEEEZSASH-0. FEALLEWLTTSLY,
Do not use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the reliability
of the connection part on LCD panel.

REFHOBEE/N\I—RTTOREAIX, BERENDECLIGEENHYFIDTIEE T,
(BRBHFEITHA=HARAT)—t— I\ —ZFZFHAETE, )

Do not drive the LCD panel for a prolonged time with a fixed pattern or image retention may result.
(Please use a screen saver etc., in order to avoid an afterimage.)

EREFREUTTIE, AOREVEBL/ ARILEBORRIZGYET . £-. ERERFREZEALE
EEDFAMOREREGY ., TOIREBIZELEWNWELHYFT . HESZHTERTORFZEBELNLET .

If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause
LCD panel damage. And If stored at the temperatures higher than the rated storage temperature, the LC will
lose its characteristics, and it cannot recover. Please keep it at near room temperature.

FEfE. @ ERERIRE CHEATAESIX. BRLOEREEZRBLWL-LET,
Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.

h) BIROFFEF, REICHRWV-BRESHPRIZ - TIRRITEADAEV I-RBRIRENRETHIEENHYFET H,

AIERITERNARILDOBFEIZEDEDTHYEV 2 —ILDREICEEZEZHAEOTEHBYER A,
When LCD is stopped, residual image may be occurd and disappear gradually.
This i1s caused by attribute of LCD panel and it does not cause the damage to the LCD module.
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12. HETH2RE Packing form

12-1. REFRHEER Packing form figure

X3 BEMRERMIZTT,
Packing form is shown in Fig 3.

12-2. h—bF B Carton storage conditions

a) h—bt & EITEEEL Piling number of cartons - MAX. Bcartons
b) B RYNHHS £ Package quantity in one carton - 10pcs
c) h—bk2HY 4 X Carton size(Typ.) - 435mm(W) X 343mm(D) X 341 mm(H)

d) 2T =108 UV $AF) Total mass (One carton filled with 10 modules)  : 10.5kg

e) h—k{REI51E Carton store environment -
1R E Temperature 0~40°C

QFEXEE Relative humidity 95% LT
-RERERBOFHELLTL, TREKHESECEERLET,

Please refer below as average value of the environmental conditions.

=h= ;m 20~ 35°C B 85% LI
215 RE:5~15°C B 85% LI
Summer time Temperature: 20~35°C Humidity: 85% and below
Winter time Temperature: 5~15°C  Humidity: 85% and below

-40°C 95%RHMDIRIE T CTHRENHEFREIN . BT T240MLIAIZEEBEVET,

Please maintain within 240 hours of accumulated length of storage time, with conditions of

40 degrees Celsius and room humidity of 95%.

3ESTA M Direct sunlight
R RICEST BN ERELS GV EDIZ, 2ERENEBETRERBWET,

Please keep the product in a dark room or cover the product to protect from direct sunlight.

4SFFES Atmospheric condition
"BRENACERBHOREDEBRENHASEF TIXEE LEWNTZE0Y,

Please refrain from keeping the product with possible corrosive gas or volatile flux.

St IEICx T APBFELY  Prevention of dew
et TA-OBRERIIEERIZCENT . LT ALY EDLIZERERWET,
F-NLYFTRIOBERZ BT H=HI2. —FAMRIZIELLAANTLIZE,

Do not place directly on the floor, and please store the product carton either on a wooden pallet

or a stand to avoid dew condensation. In order to obtain moderate ventilation in the pallet’ s
bottom surfaces, arrange correctly in the fixed direction.
-RERBEOEMNEHLTERERBLVET,
Please place the product cartons away from the storage wall.
"BEAEERZR(T AL IEIEZ. MREEGEDFEZTCEE T I,
Be careful of the inside of a warehouse to ventilate well and please consider installation of
a ventilator.
-BARRETLULORBGREEENBEESIOICEEBLNET,

Manage to rapid temperature change under natural environment.

©®HEE) Vibration
-EEIRE AN ARG CTIXEE LG TT &L,

Please refrain from keeping the product in the place which always has vibration.

TIREHIRS] Storage period
- FREREEHICTIFELURADEREEL T ZELY,

Within above mentioned conditions, maximum storage period should be one year.
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13. MBI F®R Marking of product name

13-1. SNILER/RAA Label indication
A)ELaA— )LL) T ILTAIL Module serial label
EUa—/LEM@IZ, SHARPOD - & G A 2 ( LQ150X1LX91) - HERBSE R TLIZINILEREHLET .
The label that displays SHARP logo-Model No.( LQ150X1LX91) -Lot No. is stuck on the back of the module.

AYrNoRIRAE (BMFRUTILI7AYE)
Lot No display method (Figure and alphabet)

4 SHARP ") _— Model No.

LQ150XTLX91 « .
FEF(REFXRE)
- . . - R Froduction vear OOOO OO OO OO
YXXXXXXXKX ——— Lot No. (Last digit of dominical year) ‘ ST JLNo. Serial No.

Il\"- -F/ Zhii -
) A TimERIa—K
HEBR~9X=10Y=112=12) & :
. Assembly site code
Production month (1-9X, Y, Z}

o M E A FE Discernment code

B) /Ny 354 )T ILSA )L Backlight serial label
EUA—IILREIZ. N\ ISA MO RGEA - REES TR RLEINILZEMTLET .
The label that displays the model No. and lot No. for the backlight is stuck on the back of the module.

' ™~ « Model No.

Lot No.
(0~9 and A~2Z)

* %k ¥ k% ¥ ¥ — ¥k % -4

. /
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L B L N RN LAV

13-2. B1%FE 3= 7~ Packing box Label
BERIC, DRA (LQ150X1LX91) @QHE Bt QEVaA—ILHE R RLIESNIVEMBAFLET,
Fzl=. N—O—FRFRLINICELFT .
The label that displays (1)Model number ( LQ150X1LX91 } 2)Lot number 3)Quantity of module is stuck

on the packing box. Moreover, the display of bar code also applies to this.

wmas  (4S) LQ150X1LX91

Bar code (1))

Lot Mo. : (1T) 2011, 03. 04 * %
Bar code ((2))

Quantity : (Q) 10 pcs
Bar code ((3))

(1) Model number{ LQ150X%1LX91)
1—H—5% . 2) Lot number {(DATE)
(3) Quantity of module
Lr—FHEATAILTT.

A

BHEERBAFLEATAESABYET. (Hl: LQI5OXILXI1X )
Qur management product number might be filled (Ex: LQ150X1LX91X ete.)

¢ R.C.(RoHS Compliance) &lZRoHSIERIZHES L TWAZEFZEBKRLET,
SEVI-IIIE 18 BEYRHSTEERICH L THEYFET,
A right picture is written to the packing box of module for the RoHS restriction.

RoHSHRHIN G HFDRBFEITHLTIE, BROREETVET . (
R. C. >

% R.C.(RoHS Compliance) means these parts have corresponded with the RoHS directive.

This module corresponds from the first sample to RoHS Directive.

SERICOVTIEIBEFEOSHARPOI FIZTFTRIOREZITLVET,
The figure below is written under the SHARP logo of the packing box about the production country.

on 2L T CHINE
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14. (E3EHIRE

Reliability Test Items

| BBES REBAE TE
' Test item Conditions Bemark_
1 = m iR FIFERE 70°C OFBESKFIZ 240H HE [Note1]
High temperature | Ambient temperature 70°C 240H
storage test
2 KRR T FIFERE -25°C OFFESR P 240H ME [Note1]
Low temperature | Ambient temperature —25°C 240H
storage test
3| ®ameiEEE | BBELRE 40°C, (B 95% RHOSE K HIZ 240H BHE [Note1]
High temperature | Ambient temperature 40°C . Humidity 95% RH 240H
& high humidity | (f=fLfaE@HE\TE)
operation test (No condensation.)
A = m 2 {E INFILFRE(RRMEE)RE 70°C DFER T T 240H BHE [Note1]
High temperature | Panel surface 70°C 240H
operation test
5 Km BN 1E FIBELRE -20°C MBZERH T 240H EE [Note1]
Low temperature | Ambient temperature —20°C 240H
operation test
6 | REH(IEEN1E) <IE5%E Sin wave > [Notel)
Vibration test B ;R M E0H Frequency : 10~57Hz.~ B #&IE Vibration width:0.076mm [Note2]
(non—operating) -57~500Hz.~ NNiEE Acceleration:9.8m/s2
BEIMDEE Sweep time : 11minutes
St ERBEMS Test period:3H(X, Y, Z direction 1H)
7| WEGCEENE) | m=MEE Max. acceleration :490m/s2 7\JL APulse width: 11ms [Note1]
Shock test IE 5% % ;K5 [[] Half sine wave direction : £X,£Y,+Z [Note2]
(non—operating) 0] # Test period: Once for each direction
8 | &% (FEFME) | -25°C[0.5h]~70°C[0.5h].” 50cycle [Note1]
Thermal shock
test

(non— operating)

DAEWRRE
EEIRRE R

Under the display quality test conditions with normal operation state, these shall be no change

[Note1] M7 :% Result Evaluation Criteria

BNV THABREREEOREBEEHET. ERA LI ELULIEIEIHNEELELET,
[E:15~35°C,;B & :45~75% K./T : 86~ 106kpaMIRiE (JISZ8T03XEHN)

which may affect practical display function.

(*)normal operation state : Temperature:15~35°C Humidity:45~75%, Atmospheric pressure:86~ 106kpa)

[Note2] X, Y, ZARIDEEHTT

The directions of X, Y, Z are defined as below:
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Fig.3. Packing form figure

e e et e IAAE CDLIADD ALl i badbes s e e e



