1. General Description

The LBOTOWGS is a Color Active Mafrix Liquid Crystal Display with an integral Cold Cathode Fluorescent
Lamp {CCFL) backlight system. The mairix employs a-5i Thin Film Transistor as the active element. K is a
fransmissive type display operating in the nomally white mode. This TFT-LCD has 7.0 inches diagonally
measured active display area with WOV GA resclution{450 horizontal by 240 vertical pixel amay). Each pixel
iz divided into Red, Green and Blue sub-pixels or dofs which are arranged in verfical siripes. Gray scale or
the brighiness of the sub-pixel color is determined with a 6-bit gray scale signal for each dot, thus,
presenting a palette of more than 262,144 colors.

The LBOTOWGS is infended to support applications where thin thickness, low power are critical factors and
graphic displays are important. In combination with the wverlical amangement of the sub-pixels, the
LBO7VOWS characteristics provide an excellent flat display.
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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 Symbol Units Motes
Min Max
Power Input Voltage VCC 0.0 6.5 Vdc at 25+ 5°C
Storage Temperature HsT 40 a5 *C 21
Operating Surface OFf Panel Tp -30 g5 *C 2-1.2-2
Temperature Ambient Ta -30 70 i 2-12-22-3

MNofes -

2-1. Maximum wet-bulb temperature is 65'C. Condensafion of dew must be avoided, because it may cause
elecirical current leakage, and deterioration of performance and quality.

2-2. The operating temperature means that LCD Module guarantees operation of the circuit.
All the contents of Electro-opfical specifications are guaranteed under the room temperature condition.

2-3. Thiz temperature iz ambient temperature with regard to the heat which is generated under operation
of circuit and backlight on.(reference value)
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3. Electrical Specifications

3-1. Electrical Characteristics

The LBDI7OWQS requires two power inputs. One is employed fo power the LCD electronics and to drive the
TFT amay and liguid crystal. The second input which powers the CCFL, i fypically generated by an
inverter. The inverter is an external unit to the LCD.

Table 2. Electrical Characteristics

Values _
Parameter Symbol Min Tvp Max LI T Motes
MODULE: R P O e
_ Power Supply Input Voltage vee | as | s0 | 55 | Ve |
_ Power Supply Input Current e | w00 [ 0 | 10 | ma | 31
Power Consummption Pe 0.7 1 Watt 31
LAKE
R . Ve | (6Smane) | (6Owem) | (Smem) | Ve | 32
Operating Current N 0| 60 | 65 | mAwe | 33
Power Consumption. P | S - 38 | w | aa
Oiperating Frequency far 40 - a0 kHz 35
iasharge Siabizaton T |1 T[ TRy
LfeTime e ] 12000 | 15000 | - | Hs | 37
Established Starting Voltage
at 25T Vs - - 1480 Vians 38
at-30 T - - 1780 Ve
Mote)

3-1. The specified cument and power consumption are under the Voo = 5.0V, 25°C, fv = 60Hz condition
whereas “Verfical Siripe Pattern” is dizplayed and fv is the frame frequency.

* Vertical Siripe Pattemn: alternating 21-Gray-Scale with 42-Gray-Scale every 1 pixel

3-2. The variance of the voltage is + 10%.

3-3. The typical cperating current is for the typical surface luminance (L) in optical charactenistics.

4. The lamp power consumption shown above does not include loss of external inverter.

The applied lamp curment is a typical one.

3-5. The output of the inverter must have symmefrical{negative and positive) voltage waveform and
symmetrical cument waveform_(Asymmetrical rafio iz less than 10%) Pleasze do not use the inverter
which has asymmedfrical voltage and asymmetrical current and spike wave.

Lamp frequency may produce interface with horizontal synchronous frequency and as a result this may
cause beat on the display. Therefore lamp frequency =hall be as away possible from the
horizontal synchronous frequency and from its harmonics in order fo prevent interference.

3-6. Define the brighiness of the lamp after being lighted for 5 minutes as 100%, Ts is the time required for
the brightmess of the center of the lamp to be not less than 95%.

3-7. The life time i= determined as the ime at which brightness of lamp is 50% compare to that of initial value
at the typical lamp curmrent.

3-8. The voltage above V5 should be applied to the lamps for more than 1 second for start-up. Otherwise, the
lamps may not be tumed on. The used lamp cument is the lamp typical current.



Note)
3-9. Requirements for a system inverter design, which is intended to have a better display performance, a
better power efficiency and a more reliable lamp, are following.
It shall help increase the lamp lifetime and reduce leakage current.
a. The asymmetry rate of the inverter waveform should be less than 10%.
b. The distortion rate of the waveform should be within 42 £10%.
* Inverter output waveform had better be more similar to ideal sine wave.

* Asymmetry rate:

Ip
—1_|/1__*100%

[1,—1 ]

* Distortion rate

| o (or ] o) e

# Do not attach a conducting tape to lamp connecting wire.
If the lamp wire attach to a conducting tape, TFT-LCD Module has a low luminance and the inverter
has abnormal action. Because leakage current is occurred between lamp wire and conducting tape.



J3-2. Interface Connections

Thiz LCD employs two interface connections, a 40 pin connector is used for the module electronics interface

and the other connector iz used for the integral backlight system.
The electronics interface connector iz a model FH12E-405-0.55H, manufactured by HIROSE.

Table 3. Module Connector Pin Configuration (CH1)

Pin Mo. Symbaol Description MNotes Pin Mo. | Symbol Description Notes
1 GND Ground - P | R3 Red Data -
2 GND Ground - pd GMD Ground -
3 B5 Blue Data{M5SE) - 3 R2 Red Data -
4 B4 Blue Data - 24 R1 Red Data -
i B3 Blue Data - 25 RO Red Data{lL5B) -
i GND Ground - paid GMD Ground -
[) B2 Blue Data - 7 DE Data Enable -
B B1 Blue Data - 28 GHD Ground -
B BO Blue Data{lL5B) - pat] HVR Horizontal & Vertical Reverse 3-10
10 GND Ground - a0 M.C. Mo Connection -
11 G5 Green Data(MSE) - k| GMD Ground -
12 =4 Green Data - 2 DCLE Data Clock -
13 =3 Green Data - 3 REF Mo Connection -
14 GND Ground - 4 GMD Ground -
15 52 Green Data - a5 VCC Power Input -
18 1 Green Data - 8 VCC Power Input -
17 Gl Gresn Data(LS8) - ar VCC Posrer Ingut -
18 GND Ground - 8 VCC Power Input -
12 RS Red Data{MS58) - e GMD Ground -
20 R4 Red Data - 40 GMD Ground -
Note)

3-10 Dizplay Direction
* HWR="HIGH" = Regular Video (A)
* HYR="LOW - Horzontally and Vertically Inverted Video (B)

i Lo Eups Lco o Sanind o

(A) (B)




The backlight interface connector iz a model BHSR-02VS-2, manufactured by JST or Compatible.
The mating connector part number iz SMI2B-BHS5-1-TB or equivalent.

Table 4. Backlight Connector Pin Configuration [(CH1)

Fin Symbol Description Hotes
an bldo ] ] Power supply for lamp {Lowwoltage side) | L E .
2 Hv Power supply for larmp (High woltage side) 11
Mote)

211. The high voltage side terminal is colored pink and the low voltage side terminal is White.

3-3. Signal Timing Specifications

Thisg is the signal iming 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 Frame rate ™"
Item Symibod Min. Typ- Max. Lbnit Remarks
Frequency T 748 88 114 MHz
DCLK Pericd terx 8772 113.64 131.58 ns
High Lewel Width | T i - - ns
Low Lewel Width by i - - ns
Setup Time tos 4 - - ns
DATA
Hodd Time ton 4 - - ns
oE Setup Time trer 9 - - ns
Hizdd Tirne toes Ll - - ns
Pericd e 574 502 510
Width fam 8 -
Hsync Horizontal WValid ens - 480 - ik
Horizontal Back Porch tiep 8 - -
Horizontal Front Porch tyrr 8 - -
Period typ 250 259 330
Width s 2 - -
Wsync Wertical Valid L™ - 240 - L
Vertical Back Porch tupe 5 - -
Wertical Front Porch turp 2 - -




3-4. Signal Timing Waveforms
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3-5. Color Input Data Reference

The brightness of each primary color (red,green and blug) is based on the 6-bit gray scale data input for the
color ; the higher the binary input, the brighter the color. The table below provides a reference for color
versus data input.

Table 6. Color Data Reference

Input Color Data

RED GREEM BLUE
M5B LSB | MSE LSB | M5B LSE

Color
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3-6. Power Sequence

90% ~ A~ 90%
T,
Power Supply For LCD 0OV _
— Ts
T, |
Valid Data
Interface Signal
ov T T,
OFF LAMP ON | OFF
Power for Lamp

Table 7. Power Sequence Table

Value
Parameter Units
Min. Typ. Max.

Ty 0 - 10 [ms)
T2 0 - a0 [ms])
T, 200 - - {ms)
Ty - - 10 (ms)
T, 400 - - (ms)

Mote)
3-12. Please avoid floating state of interface signal at invalid period.
3-13. When the interface signal is invalid, be sure to pull down the power supply for LCD VCC to OV.
3-14. Lamp power must be tum on after power supply for LCD and interface signal are valid.



4. Optical Specification

Dplical 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°.

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

Flz. 1 Optical Characteristic Measurement Equipment and Method

LCD Module

Optical Stage(x,y)

# Photo-Detector &
-PR-880{Luminance)
-PR-650{Color Coordinates)

or equivalent

S0cm i
Table 8. Optical Characteristics

Ta=25°C, VCC=5.0V, fir=B0Hz, f- = 8.8MHz, | = B.0mAgys

Parameter Symbol - Values Units |  MNotes

Min Typ Max

ConrastRatio .| S oo o400 |-l 1]

Surface Luminance, white Lo 400 500 - cdfn 4-2
Luminance Non Uniformity | WU, | - 1 - o0 | s [ 43|

Respanse Time 4+
‘RiseTime | T | ST e T T2 s [T
""""""""" iDecayTime | T | - | 20 | 40 [Tms [ 7]
Color Coordinates 1 O SR =
'RED | RX | D488 | | pse=a | osse | | ]
""""""""""""""" RY | 0247 | 0347 | oaa7 | | 777
iGrReeN . |..ex [ o2 | oass | o4 ||
R oY __|_.D40 | 0540 | Ll S N IO
= B __|_..bose | 0158 | 0258 .

; BY 0.045 0,145 0.245

waTE W | Toamo | VEN o3 ||
_________________ T A T N I I

Viewing Angle 45
Uxmisnghie=o) | er | s [ 0 | - |degree| ]
D x ais, left (@=180°) | @ | B0 | R | degree |
yaisup(@=eo’) | eu [ 40 | 50 | - ldegree|
s o) Y s, down (T=2T0F) | e T NSO O L S D degree | ...

Gray Scale 4-8




Mote)
4-1. Confrast Ratic[CR) is defined mathematically as

Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

4-2_ Surface luminance is measured at the center peint(L ) of the LCD with all pixels displaying white at the
distance of 50cm by PR-380. Color Coordinates are measured at the center point(L,) of the LCD with
all pixels displaying red, green, blue and white at the distance of S0cm by PR-650. For more
information, refer to the FIG 1 and FIG 2.

4-3. Luminance Mon Uniformity is measured for 9 point For more information see FIG 2.

Maximum (L1,L2, ... L9} - Minimwrm (L1,L2, ... L3}
LHU, = * 100
Average (L1,L2, _.... L3)

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

4-5. 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 verical or y axis with respect fo the z axis which is normal to the
LCD surface. For more information see FIG 4.

4-6. Gray scale specification

Table 9. Gray Scale Specification

Gray Level Luminance [%] (Typ)
LD 0.16
e T aeme
T e sees




FIG. 2 Luminance

=measurng point for surface luminance & measuring point for luminance non uniformity=

H
€ =
0.2H 0.3H 0.3H 02H
ra y ra LY Ll
- 1= Fad Fah r g
H
M oav 1 ‘
...................................................................... I —
i L2 ° L3 L4
0.3V :
v T L5 —& L1 ‘ LE B
0.3V I :
oy A ?L? ................ L ?"i_'ﬁ .........
W i 5 :
i

Flz. 3 Response Time

The response time is defined as the following figure and shall be measured by switching the input signal
for “black™ and “white".

%
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Optical
Response




FIG. 4 Viewing angle

<Dimension of viewing angle range=

¢ =270° .



5. Mechanical Characteristics

The contents provide general mechanical charactenstics for the model LBO70WQS. In addition the figures
in the next page are detailed mechanical drawing of the LCD.

Table 10. Mechanical Characteristics

Horizontal 168.8 mm (Typ.)
Outline Dimension Vertical 93.5 mm (Typ.)
Depth 7.0(10.4) mm (Typ.)
Horizontal 158.4 mm (Typ.)
Bezel Area
Vertical 85.1 mm (Typ.)
Horizontal 195.952 mm (Typ.)
Active Display Area
Vertical 82.8 mm (Typ.)
Weight 210g(Typ.) 7 220g ( Max.)
Surface Treatment Anti-glare treatment of the front polanzer




6. Reliability

Environment test condition

Mo. Test ltem Condition
1 High Temperature Storage Test Ta=+85TC 240h
2 Low Temperature Storage Test Ta=-40T 240h
3 High Temperature Operation Test Tp=+85C 240h
4 Low Temperature Operation Test Ta=-30T 240h
5 High Temp-erature_and High Humidity Tp=+65T 90%RH 240h
Operation Test
- 10Hz, 20{m/s2)2Hz, 0.208g%Hz
- 55Hz, 6.5{mfs2)2/Hz, 0.0677g2Hz
- 180Hz, 025({m/fs?)*/Hz, 0.0026%Hz
6 Random Vibration test - 300Hz, 0.25({m/s2)2/Hz, 0.0026g%Hz
- 360Hz, 0.14{m/s?)&/Hz, 0.00146g%/Hz
- 1000Hz, 0.14({m/s?)*/Hz, 0.00146g*Hz
=¥, £ 2.84Gms [ Bhours
1. 256G, 15ms, Half Sine
Total Number Of Shocks: 132 x 6 = 792
Fi Shock test (non-operating) 5 ﬁqﬂigl ?ilr:]iﬂHr';; ;ﬁzh Axis)
Total Humber Of Shocks: 3 < 6= 18
(Each Direction In Each Axis)
B Thermal Shock -40°C(0.5h) ~ 85°C(0.5h) f 100 cycles
9 Power Temperature Cycle -30°C{10m) ~ 70°C({20m) / 200 cycles

% Ta= Ambient Temperature, Tp= Panel Temperature

{ Result Evaluation Criteria }
There should be no change which might affect the praciical display function when the display quality

test is conducted under nomal operating condition.




7. International Standards

7-1.

7-2.

Safety

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

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

b) CANICSA C22 2, Mo. 60950, Third Edition, Canadian Standards Association, Dec. 1, 2000.

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

c) EN 60950 : 2000, Third Edition

IEC 60950 : 1999, Third Edition

European Committee for Electrotechnical Standardization(CEMELEC)

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

EMC

a) ANSI C63.4 *“Methods of Measurement of Radio-Moise Emissions from Low-Voltage Electrical and
Electrical Equipment in the Range of 9kHZ to 40GHz. “American Mational Standards Institute{ ANSI),

1992
b) CI5P.R. “Limitz and Methods of Measurement of Radio Interface Characteristics of Information

Technology Equipment.” Intemational Special Committee on Radio Interference.

c) EN 55022 “Limits and Methods of Measurement of Radio Interface Characteristice of Information
Technology Equipment.” European Committee for Electrotechnical Standardization (CEMELEC), 1998

{ Including A1: 2000 )



