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1. General Description

The LBO70WAT is a Color Active Matrix Liquid Crystal Display with an integral Light Ermitiing Diode(LED]
backlight systern. The matrix employs a-Si Thin Film Transistor as the active element. It is a transmissive
type display operating in the normally white mode. This TFT-LCD has 7.0 inches diagonally measured
active display area with WWGA resolution{800 horizontal by 480 vertical pixel array). Each pixel is divided
into Red, Green and Blue sub-pixels or dots which are arranged in wvertical stripes. Gray scale or the
brightness of the sub-pixel color is determined with a 6-hit gray scale signal for each dot, thus, presenting a
palette of more than 262,144 colors.
The LBO70WA1 has been designed to apply the interface method that enables low power, high speed, low

EmI.

The LBO70WA is intended to support applications where thin thickness, low power are critical factors and
graphic displays are important. In corhbination with the wvertical arrangement of the sub-pixels, the
LBO70wW1 characteristics provide an excellent flat display.
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Power Block

| Timing Controller

J2ALI] MOY

TFT-LCD

( 800 x RGB x 480 )

— e

LED Driver Block

Column Driver
(COG)

General Features

Backlight Assembly

Active Screen Size

_Luminance ‘White
_Power Consumption TED
Weight TBD

Surface Treatmert

7.0 inches diagonal

Anti-glare treatment of the frant polarizer
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Values
Parameter Symbhol Units Notes
Min Max
FPower Input Yoltage VG 0.o 1B Wdc at 25+ 5°C
storage Temperature Hst =20 70 o 1
Operating Surface Of Panel Tp -10 B0 o 1.2
Temperature Armbient Ta - - B 123

Motes
1. Maxirnurm wet-bulb terperature is 52°C. Condensation of dew must be avoided, because it may cause
electrical current leakage, and deterioration of performance and guality.
2. The operating termperature means that LCD Module guarantees operation of the circuit.
All the contents of Electro-optical specifications are guaranteed under the room temperature condition.
3. This ternperature is ambient temperature with regard to the heat which is generated under operation
of circuit and backlight on (reference valug)

9%
60% [ Sa g
Wet Bulb 7( s
Temperature [C] 50 E .
0% % [ 2E81A]
A 5
_. 3
-
A 10%

0 30 A0 50 70
Dry Bulb Temperature [°C]
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3. Electrical Specifications

3-1. Electrical Characteristics

The LBO70WA1 requires two power inputs. One is employed to power the LCD electronics and to drive the
TFT array and liquid crystal. The second input which powers the LED, is typically generated by an
LED Driver. The LED Driver is an intemal unit to the LCO.

Table 2. ELECTRICAL CHARACTERISTICS

Parameter Symbol Hin U?:‘:s Max Unit Notes

LCD :
'-F"u-:uﬁ'aﬁéf-S'Llh-hlf,r' |'rierik?{:'rt'sigé .......... TR R T e T ‘v’n.; ....................
S upplg,r Input o s I.;.; ........................ v S e R
S ptln e A G i s e G s
T T T (RPN T ISR (RO T
Fower Supply Input Volkage “Len TBD 5 TBD i

v upplg,r Input T I.ﬂ .L ........... B i BT i R
..................................... BRTFRED S TR B s JON S o O B O, S
LED Brightness Caontral Input BRT aw 0 0.z W

(P Signal Input) BRThen 1.4 5 i Wien = O

O BRThenz . |, L N N U Vi, LY Vi SV
Life Time TED Hrs

Note)

1. The specified current and power consumption are under the Yoo = 3.3%, 25°C, fv = 60Hz condition
whereas "Full Black Pattern” is displayed and fv is the frame freguency.
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3-2. Interface Connections

This LCD employs one interface connection, a 40 pin connector is used for the module electronics interface.
The electronics interface connector is a model FH135C-405-0 . 35H(03), manufactured by HIEOSE.

Table 3. MODULE CONNECTOR PIN CONFIGURATION (CN1)

Pin Ho. Symbol Description Pin Ho. Symbol Description
1 GMD Groundd al GhD Ground
2 GMD Ground 22 B0 Blue Data Signal 0 (LSB)
3 CLK Clock 23 B1 Blue Data Signal 1
4 GHND Graund 24 B2 Blue Data Signal 2
5 GHND Graund 23 GhD Grounc
B RO Red Data Signal 0 (LSE) <& B3 Blue Data Signal 3
7 =] Red Data Signal 1 27 B4 Blue Data Signal 4
g R2 Red Data Signal 2 28 BS Blue Data Signal 5 (MSB)
q MDD Ground 29 MDD Graund
10 R3 Red Data Signal 3 30 GMD Ground
11 R4 Red Data Signal 4 kil GMD Ground
12 RS Fed Dsta Signal 5 (MSE) 32 DE Data Enable
13 GMD Ground 33 WICT +3. 3V Power Supply)
14 0 Green Data Signal 0 (LSE) 34 WCC +3. 3V Power Supply)
15 1 Green Data Signal 1 35 YLED Poweer Supply for LED Driver circuit
16 G2 Green Data Siagnal 2 36 WLED Povwver Supply for LED Driver circuit
17 GMD Ground 37 YLED Poveer Supply for LED Driver circuit
18 G3 Green Data Signal 3 38 BRT Brightness contral for LED BiL
19 G4 Green Data Signal 4 34 GMD Ground
20 G5 Green Data Signal 5 (MSH) 40 GMD Ground

Ver.0.0 Mar. 21. 2007 7i24
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3-3. 8ignal Timing Specifications

This is the signal timing required at the input of the User connector. All of the interface signal timing should be
satisfied with the following specifications for its proper operation.

Table 5. TIMING TABLE * B0Hz Framerate ™
ltem Symbol Min. Typ. Max. | Unit Remarks
Frequency foii 385 | 3326 | 3460 | MHz
Period to 2890 [ 30068 | 31.30 ns
DCLK

High Level Width tucn B ns
Low Level Width - B ns
=etup Time t 4 ns

DATA i —
Hald Time b 4 ns
e Setup Time thes 5 ns
Hold Time then 5 ns

Ver.0.0 Mar. 21. 2007 g/24
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34. Signal Timing Waveforms
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3-5. Color Input Data Reference

The hrightness of each primary color (red green and blug) is hased on the 6-hit gray scale data input for the

color ; the higher the hinary input, the hrighter the colar.

versus data input.

Table 6. COLOR DATA REFERENCE

The tahle below provides a reference for color

Input Color Data

Color RED GREEN BLUE
MSB LSB|MSB LSB |MSB LSB
R5 R4 R3 R2 R1 RO|G5 G4 G3 G2 G1 GO|B5 B4 B3I B2 B1 B
Black 0 0 0 0 0 oo 0 1] 0 0 oo 0 0 0 0 0
e etz s o g e s o o S g
o S e e e
o |E e e B S B
il et es e b S uent s e o oo Hmsinesn o )
s R B R TR SRR T s TR R
o s o sy v S e G ey s Sl v
L R s el S B e e e e e e
RED (00} @ 0o o o o o@ o o o o0 o/ o o o o 0
e T
g [P Nl i i
cam e e g e s RS
sy s A s el e TS G R el R e e
GREEM@Y |0 0o ©o 0o 0 Ofp 0O 0O O O o000 0o o o o 0
S ol s o opon e s b
—r e e e
e P Tl P T e
Sl e e e b e s e
BLUE (007 o 0 o 0 ©o 0@ o 0O 0O 0o a4l o0 o o 0o 0
S TR R e B R
s | L TR S R B e
il SRR R S
e o R SR s e e e et
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3-6. Power Sequence

Power Supply For LCD 0OV

EVCC:I ; ;-—--;
:rq—-i T2 :
:T1
Yalid Data
Interface Signal !
i Ta T
: . a
OFF ’ LAMP ON " OFF

Power for Lamp

Table 7. POWER SEQUENCE TABLE

Value
Parameter e v, s Units
T, TED £ TED (ms)
Ta TED - TED (ms)
Ts TED = " (ms)
T, TED - 5 (ms)
Ts TED 2 TED (ms)
Te TED = TED (ms)
T; TED = 5 (ms)

Note)
1. Please avoid floating state of interface signal at invalid period.
2.WWhen the interface signal is invalid, be sure to pull down the power supply for LCD YCC to 0V,
3. Lamp power must be turn on after power supply for LCD and interface signal are valid.

Ver. 0.0 Mar. 21. 2007 11/24
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4. Optical Specifications

Optical characteristics are determined after the unit has been 'ON' and stable for approximately 30 minutes in
a dark environment at 25°C. The values specified are at an approximate distance S0cm from the LCD surface

at a viewing angle of & and ® equal to 0°.

FIG. 1 presents additional information conceming the measurement equipment and method.

FIG. 1 Optical Characteristic Measurement Equipment and Method

LCD Module

Optical Stage(x.y) |

¥ Photo-Detector :
-PR-BB0(Luminance)
-PR-650(Color Coordinates)
or equivalent

3 50Cm i
Table 9. OPTICAL CHARACTERISTICS
Ta=25°C WEC=3.3V, fv=B0Hz, {2~ 33.26MHz, I, = 5.0rmA s
Parameter Symbol Hin "-J’a_ll_:n:]s Max Units Notes
Contrast Ratio CR 400 1
urface Luminance, white L 250 cddim? 2
............ Lummance\e’arlatmnawmm e | R TR
.............. RespnnseTlme st | S s e
e fRiseTime L T e fms
.................. Decay Time | T L o |18 [ 3 ms L
Color Coordinates ... ... |... secag s TREE e s e | e s 2 e
ERED R TED TBD TED
it s e Fn bt o eoselmmanim s
: e o i L 53 T N b
.............................. S R i SR
] Lo i o o e
oo BY | TBD ] TBD L TBD |
WHITE W TED TED TED
.............................. e T T T N
Vmwmgﬂangle ................................... oo bt e et el B L R R (et S
................... S{'éi{-is',“ri-gﬁt'('cl;i-lj"-j'mmmm@f“ " M L R -d'e-gée'é'
 xaxis et @=180% | @ | TBD_ | TED |degree |
=y anis, up (=807 =L TBED TBD degree
“yawis, down @=2709) | @ | TBD | TED Tdegree | T
GrayScaIe ............................................................................................... e
Ver. 0.0 Mar. 21. 2007 12724
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Note]

1. Contrast Fatio{CR) is defined mathematically as

Contrast Ratio =

Surface Luminance with all white pixels

Surface Luminance with all black pixels

2. Surface luminance is measured at the center point(L,) of the LCD with all pixels displaying white at the
distance of 80cm by PR-880. Color Coordinates are measured at the center pointL,) of the LCD with
all pixels displaying red, green, blug and white at the distance of 50cm by PR-650. For mare
information, refer to the FIG 1 and FIG 2.

3. Luminance % uniformity is measured for 9 point For maore information see FIG 2.
& WHITE = Maximurn(L1,.L2, ... L9} = MinimumiL1,L2, ... .. L9

4. Response time is the time required for the display to transition from white to black (Rise Time, Trg) and
from black to white{Decay Time, Tr,). For additional information see FIG 3.

. viewing angle is the angle at which the contrast ratio is greater than 10. The angles are  determined
for the horizontal or x axis and the vertical or vy axis with respect to the z axis which is normal to the
LCD surface. For more information see FIG 4.

6. Gray scale specification

Gray Level Luminance [%] (Typ)

LD TED
.................. B e
................. T R
................. =
................. R S SR RS
................. T N Geadily
................. e i
................. T
................. T R
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FIG. 2 Luminance

<measuring point for surface luminance & measuring point for luminance variation:=

i H
HA10 | | » H2 l
b s
fy B B T e ey it i e i e i e
?LE ?LS L4 ; T
vi2 | V/10
______________ T W
v P LS L1 LG :
L7 L5 Lg |
W s "' """""""""""""

*H,V : ACTIWE AREA

FIG. 3 Response Time

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

for "hlack” and "white".

TrR
%, | |
10—
Optical
Fesponse
0 white i

black

TrD
_h._ _..‘—
— white

Ver.00 Mar. 21. 2007
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FIG. 4 Yiewing angle

<Dirension of viewing angle range:

Esre

Ver. 0.0 Mar. 21. 2007 15 /24
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LBO70WA1. In addition the figures
in the next page are detailed mechanical drawing of the LCD.

Horizontal 165 mmiTyp)
Cutline Dimension “ertical 104.6 mm(Typ)
Depth S0 mm (Typ.)
Horizontal 1556 mm (Typ.)
Bezel Area
“ertical 946 mm (Typ.)
Horizontal 15240 raem (Typ)
Active Display Area
“ertical 9144 mm (Typ.)
Weight TBD giTyp.)/ TEBD g { Max.)
surface Treatmert Anti-glare treatment of the front polarizer

Ver. 0.0 Mar. 21. 2007 16 /24
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<FRONT YIEW:= Mote) Unit:[rmm], General tolerance: £ 0.3mim
1655
& 166.6( 00
A3.H |
157 (8 0] - s
] i o
! -+ o
1 =]
! 3
| :
| | 3
! |
| : A | a .
5 | ::H fsl
. S TSV 1 L SRITI AR ————— 1 =T 9 B

- i R
| : = b
| !
! i
| |

. | !

L] E
! TA10T—=0201h 1
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<FEAR VIEWW:= Mate) Unit:[rmim], General tolerance: £ 0.3mm

1004

i

435

‘ ,l/ T

;/?/ /W_I___'_

NN

e | g
N
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N
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6. Reliability

Environment test condition

No. Test Item Conditions
1 High Temperature Starage Test TBD
2 Low Temperature Storage Test TED
3 High Temperature Operation Test TBD
4 Low Temperature Operation Test TED
5 High Temperature and High Humidity Operation Test TBD
B High Temperature and High Hurnidity Storage Test TED
7 wibration test (non-operating) TED
g Shock test (non-operating) TBD
9 Thermal Shock Test (non-operating) TED

# Ta= Ambient Termperature, Tp= Panel Termperature

{ Result Evaluation Criteria |
There should be no change which might affect the practical display function when the display guality
test is conducted under normal operating condition.

Ver. 0.0 Mar. 21. 2007 19 /24
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7. International Standards

7-1. Safety

a) UL 60950, Third Edition, Underwriters Laboratories, Inc., Dated Dec. 11, 2000,

Standard for Safety of Information Technology Equipment, Including Electrical Business Equipment.

by CAM/CSA C22.2 No. 60350, Third Edition, Canadian Standards Association, Dec. 1, 2000.
Standard for Safety of Information Technology Equipment, Including Electrical Business Equipment.

ch EM 60950 2000, Third Edition

[EC 60930 ; 1999, Third Edition

European Comrmittee for Electrotechnical Standardization(CENELEC)

EUROPEAN STANDARD for Safety of Information Technology Equipment Including Electrical Business
Equipment.

7-2. EMC

a) ANS| CE3 4 "Methods of Measurement of Radio-Noise Emissions from Low-Yoltage Electrical and
Electrical Equipmert in the Range of 9kHZ to 40GHz. "American Mational Standards Institute{ ANSI,
1992

by C1.5P.R. "Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equiprment " International Special Committee on Radio Interference.

¢y EN 559022 "Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equiprment " European Cormmittee for Electrotechnical Standardization (CENELEC), 1998
(Including A1; 2000

Ver. 0.0 Mar. 21. 2007 20 /24
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8. Packing
8-1. Designation of Lot Mark
a) Lot Mark
A, B C D E F & H J b
AB T SIZE(INCH) D YEAR
E:MONTH F:FACTORY CODE
G ASSEMBLY CODE H~ M SERIAL NO.
Mote
1. ¥EAR
Year a7 93 899 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 20065 | 2007
Mark 7 5] 9 a 1 2 3 4 5 B 7
2. MOMNTH
hianth Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct Mov | Dec
Mark 1 2 4 4 5 B 7 g 9 A, B C
3. FACTORY CODE
Factory Code LPL Gumi LPL Manjing HEESLUMG
hark K c ]
4. SERIAL NO.
Mark |100001~133399, A00001~2999593, 300001~399993, . ADOD0O1~A93939 . Z00001~799993
fy Location of Lot Mark
Serial NO. is printed on the label. The label i5 attached to the backside of the LCD module.
This is subject to change without prior notice.
8-2. Packing Form
a) Package gquantity in one hox : TED
by Box Size © TED
21724
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9. PRECAUTIONS

Please pay attertion to the followings when you use this TFT LCD module.

9-1. MOUNTING PRECAUTIONS

(1) You rmust rmount 3 rmodule using holes arranged in four corners or four sides.

(2) You should consider the rmounting structure so that uneven force (ex. Twisted stress) is not applied to the
module. And the case on which a module is mounted should have sufficient strength so that extemal
force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strength in order to the resist external farce.

(4) ou should adopt radiation structure to satisfy the temperature specification.

{8) Acefic acid type and chlorine type materials for the cover case are not desirable because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HB
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth (Some cosmetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials like
chamois soaks with petroleurn benzene. Normal-hexane is recommended for cleaning the adhesives
used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because they cause
chermical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside circuits do not have sufficient strength.

9-2. OPERATING PRECAUTIONS

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage
w== 200mY({Over and under shoot voltage)

(2) Response time depends on the ternperature {In lower termperature, it becomes longer )

(3) Brightness depends on the ternperature. (In lower temperature, it becomes lower )
And in lower ternperature, response time(reguired time that brightness is stable after tumed on) becomes
longer.

(4) Be careful for condensation at sudden termperature change. Condensation makes damage to polarizer or
electrical contacted parts. And after fading condensation, smear or spotwill occur.

(8) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by systern manufacturers. Grounding and shielding methods may be important to minimized the
interference.

|
Ver. 0.0 Mar. 21. 2007 2272
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9-3. ELECTROSTATIC DISCHARGE CONTROL

Since a module is cormposed of electronic circuits, it is not strong to electrostatic discharge. Make certain that
treatrent persons are connected to ground through wrist band etc. And don't touch interface pin directhy.

9-4. PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filter.

9-5. STORAGE

When storing rmodules as spares for a long time, the following precautions are necessary.

(1) Store themn in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the
temperature hetween 5°C and 35°C at normal hurnidity.

(2) The polarizer surface should not come in contact with any other object.
It is recomrmended that they be stored in the container in which they were shipped.

9-6. HANDLING PRECAUTIONS FOR PROTECTION FILM

(1) WWhen the protection filrm is peeled off, static electricity is generated between the film and polarizer.
This should bhe peeled off slowly and carefully by people who are electrically grounded and with well
ior-hlown equipment orin such a condition, etc.

(2) The protection film is attached to the polarizer with a small amount of glue. If some stress is applied
to rub the protection film against the polarizer during the time you peel off the film, the glue is apt to
rernain on the polarizer.

Please carefully peel off the protection film without rubhing it against the polarizer.

(3) WWhen the module with protection filrm attached is stored for a long time, sometimes there remains a
very small amount of glue still on the polarizer after the protection film is peeled off.

(4) You can remove the glue easily. When the glue remains on the polarizer surface or its vestige is

recognized, please wipe thern off with absorbent cotton waste or other soft material like charnois
soaked with normal-hexane.

Ver. 0.0 Mar. 21. 2007 23724




