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2 Technical Specification

21 Ligui al Display Pa
LCD technology: TN-mode
LC material: MLOgs
LC clearing point: 96C
| Alignment Layer: ZL219
Main viewing direction: 12 o'clock
| Image mode: Normally white
Polarizer front side Z2912
Polarizer back side: 22913
Glass substrate front side: cCcos
Glass substrate back side: cCos

Dimension of LCD front plane:

CCO5 107.88(H)x77.41(V)x0.7(D) mm

Dimension of LCD back plane;

CC05 111.50(H)x82.25(V)x0.7(D) mm

Driver: LH1669/ LH1624

Connaction: FPC-Panel: FPG: H2126
betwsen HPC-FPanel: ACF: C2022
COG: ACF; C2053

Cell gap: not disclosed

2.1.1 Fab Locatlons of LCD Panel (Traceabllity)

Front end of line:

Sharp, Tenri factory

Back end of line: N-Tek

COG pracess: Yarnato Electronic Corp.
- ISE factory

Panel test: Yamato Electronic Corp.
- ISE factory

Date: 18 ob Sead
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2.2 Printed Circuit Board Assembly

Mechanical dimensions and tolerances, partlists, circuit diagrams, and functional
description are given by the attached documents, see Chap. 5.3.

2.2.1 Printad Circui d_Technlcal Data:
Technology, No. of layers 2 layers
PCB material FR4, glass epoxy, i=0,6 mm N
Top/bottom layer thicknesses 18 um
Solder mask thickness 150 um
| Gold contact layer thickness 0.05 um
Solder technology reflow
222 F tions of PCB
PCB supply Shikibo Electronics
PCB assembly Hokuriku / Taiko
Final test Hokuriku / Taiko

Date: . cpé- _‘)_t::pj' Supp”er: I-'(.)fa &-ﬂ/b—;}&-«.}
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2.3 Backlight Unit / Lamp

Mechanical dimensions and tolerances, parts list and lamp are specified by the
attached documents, see Chap. 5.1, 5.2 and 5.3.

Technology: CCFL (semi self heating)
Lamp part No.: P0O0BY

Nominal life time at +25°C and ~30°C | see Ghap. 3.2

Lamp_color whitg, x=0295 y=0.280
Warm up time at —10°C see Chap. 3.2
Recommended driving conditions of | see Chap. 3

lamp

2.3.1 Fab Locations of Backlight Unit (Traceability)

Lamp supply Harison Toshiba Lighting
Assembly Yamato (Subaru)
Final test Yamato (Subaru)

Date: /4 p6 2003 Supplier: Hﬁ#@‘*;-]
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2.4 Display Module

2.4.1 Mechanical Specification

For the complete mechanical specification it is referred to BOSCH drawing:
No. 6 033 ECO 632 index 01, dated 21.10.2002

and the suppliers ariginal data sheet:

Sharp Spec No. LCY-00010B, Issue date: Oct. 9.2002
Chapter (4), (9)

and parts lists, se@ attached documents, Chap. 5.3.

2.4.2 Packaging and Marking Specification

For the complete packaging specification it is referred to the suppliers ariginal data

sheet:
Sharp Spec No. LCY-00010B, Issue date: Oct. 9.2002
Chapter (12), (14)
243 FablL odule Assembl
Module Assembly YAMATO Electronic Corp.
— ISE factory
Final test YAMATQ Elsctronic Corp.
— ISE factory
4.4 Handli ion

For the complete handling instruction it is referred to the suppliers original data
sheet.

Sharp Spec No. LCY-00010B, Issue date: Oct. 9.2002

Chapter (11)

Date:  /Jp c)é_flaa3 Supplier: H- 32 A@!&;A
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AUTOMOTIVE

3 _Flectrical and Optical Specification

For the complete electrical specification it is referred to the suppliers original data

sheet:
Sharp Spec No. LCY-00010B, issue date: Qet. 9.2002
Chapter (5), (7)
3.1 e Absolute Maximu ings

For the absolut maximum ratings it is referred to the suppliers original data sheet:

Sharp Spec No. LCY-00010B, Issue date: Oct, 9.2002
Chapter (6)

The requested higher temperature ranges mentioned below, are not guaranteed by
the supplier. According to the reliability test results (see Chap. 5.6) the modules
withstand these temperatures.

Storage temperalure -40<->80 G ambignt temp.

A

Functional temperature -4(<->85 ambignt temp.

Operational temperatura -Bh-2 70 “«C ambient temp.

3.2 LCD — Electro Optical Characteristl

For the complete optical specification it is referred to the suppliers original data

sheet:

Sharp Spec No. LCY-00010B, Issue date: Qct. 9.2002

Chagpter (8)
Measurements ot isocontrast diagram at ~20°C, +25°C and at +70°C see App. 5.4
Measuremant of isocontrast diagram vs VSL and VSH at +25°C see App. 5.4
Measurement of LCD response time, Tr+d at +25°C, and at —20°C see App. 5.4
Measurements of the contrast optimurm at —20°G, +25°C and at +70°C see App. 5.4
Measuremeant of luminance unifermity: {min 5 points) s2e App. 5.5
Measursment of color coordinates at +25°C see App. 5.5
Meagurament of luminance at —20°C, +-25°C, and +70%C see App. 5.5
Measurement of luminance start up characteristic at —-20°C see App. 5.5

Date: 3 Supplier;
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s % 4 =

* » B B

Defect criteria:

3.3 Electrostatic Discharge (ESD)

a) Contact Discharge:

+/-1,5 kV at Ci=1580 pF and R=330 O
10 discharges/pin (tima intervall »1s), both polarities
module not activated

+/-6 KV at Ci=150 pF and R=330

10 discharges/point (time intervall »1s), both polaritias
discharges on screen size according to sketch below
maodule in operation

b) Air Discharge:

+/-7 KV at Gi=150 pF and R=330 0

10 discharges/point (time intervall =1s), both polarities
discharges on screen size according to sketch below
module in operation

during air discharge test and after complation of contact and air
discharge tests, full functionality has to be fulfilled
no remaining damage is allowed

ESD is applied in the sequence of numbers above

r
Date: (P 0b. 2003 Supplier: ,.¢ )@,ég,gy &w)
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4 Drawing Numbers

LCD Module:
BOSCH Part Number Supplier's BOSCH Drawing
Part |D-Number Number
6 033 ECQ 632 LQO50ASAGH3 6 033 EC0 632
Al iX
5.1 ch drawi

2 Suppliers LC dule Data Sheet in¢cl. Incoming Inspection Standar:

8.3 Parts lists and diagrams
5.4 Module Electro Optical characterisation daia

5.5 Module illuminati aracte n dat

2.6 Rellabliity Test Results

5.7 Agreed deviation from General Specifleation BPV/AED047 (Version 03)

Date: /0 nf 2ep Suppiier: H.)&é:ﬂ#‘%)
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LCY00010
NOTICE

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.

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.

In the absence of confirmation by device specification sheets, SHARP takes no
responsibility for any defects that occur in equipment using any of SHARP's devices,
shown in catalogs, data books, etc. Contact SHARP in order to obtain the latest
device specification sheets before using any SHARP's device.

SHARP reserves the right to make changes in the specifications, characteristics, data,
materials, structures and other contents described herein at any time without notice
in order to improve design or reliability. Contact SHARP in order to obtain the latest
specification sheets before using any SHARP's device. Manufacturing locations are also
subject to change without notice.

Observe the following points when using any device in this publication. SHARP takes no
responsibility for damage caused by improper use of the devices.

The devices in this publication are designed for use in general electronic equipment
designs,such as:

-« Car Navigation system » Automotive auxiliary information display

- Automotive audio visual equipment

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.

SHARP's devices shall not be used for equipment that requires extremely high level of
reliability, such as:

- Military and space applications « Nuclear power control equipment

+ Medical equipment for life support

Contact a SHARP representative, in advance, when intending to use SHARP's devices for
any "specific" applications other than those recommended by SHARP.

Contact and consult with a SHARP representative if there are any questions about the
contents of this publication.
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(D Introduction
The SHARP Color TFT-LCD module is an active matrix LCD (Liquid Crystal Display) produced
by making the most of Sharp’s expertise in liquid-crystal and semiconductor technologies.
The active device is amorphous silicon TFT (Thin Film Transistor). The module accepts
full color video signal conforming to the NTSC(M) and PAL(B-G) system standards.
It can withstand an intense environment, the outline dimension is suitable for an auto-

mobile display, compact size, compatible with 2DIN size.

(2)Features

* Dual mode type. [NTSC(M) and PAL(B+G) standards]

* MBK-PAL, or MaBiKi("thinning” in Japanese)-PAL which enables the 234-scanning lines
panel to display a picture with virfually 273-scanning lines.

» TFT-active matrix-LCD drive system with high-contrast

* 74,880 pixels (RGB Stripe configuration and full color) 5” diagonal size.

« Slim, lightweight and compact .
DActive area/Outline area=T70% ®@Thickness : 16. 5mm ®Mass : 180 g (Max)

* Built-in video interface circuit and control circuit responsive to two sets of standard
R+G-B analog video signals.

* Reduced reflection as a result of low reflectance Black-Matrix and Anti-Glared front
polarizer being adopted.

- It is possible to use both the simultaneous and the independent time sampling.

+ An external clock mode is available.

*+ Optical viewing angle : wide view angle (6 o’ clock direction.)
(Customers can use this module as a '12 o clock viewing direction type’ by using a
display rotating function to rotate right/left and up/down scanning direction
electrically. ) ,

* This module includes a high luminance edge light that is excellent at low temperature.

(semi-self heating backlight system)
» It is possible to use the dimming frequency(P WM) for backlight.

(3)Construction and Outline
+ OQutline dimensions of TFT-LCD module: Sée Fig. 3
* The module consists of a TFT-LCD panel, driver ICs, control PW¥B mounted with electronic
circuits, edge light, frame, front and rear shielding cases.

(Backlight driving DC/AC inverter is not built in the module.)
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(4)Module geometry(Mechanical specification)

Tabel 1

Parameter Specification Unit |Remarks
Display format 74,880 " | Pixels

""""" 960 x 234w 7 [dets |

Active area 102.2(x 74.8 (V) nm
Screen size (Diagonal) 13 [5 ] cm
Dot pitch 0.1065X*X0.3195M mm
Dot configuration R-G+B Stripe configuration
Outline dimension 126.8(Mx89.6(Mx16.5D) mm | [Note 4-1)
Mass 1 8 0 (Max) g

[Note 4—1]This measurement is typical, and see Fig.3 for the details .

(5)Input/output terminals and their descriptions
5-1DTFT-LCD panel driving section

Table 2 (Hi means digital input voltage, Lo means GND.)
Pin No.| Symbol | i/o Description Remarks
1 HSY |i , of| Input/output horizontal sync. signal (low active) [Note 5-1]
2 VSY |i , o| Input/output vertical sync. signal (low active) [Note 5-2]
3 | PWM |o Terminal for output PWM of dimming back light. [Note 5-3]
4 NTP i Terminal for display mode change of NTSC and PAL [Note 5-4]
5 HRYV i Turning the direction of horizontal scanning [Note 5-5]
6 VRV i Turning the direction of vertical scanning [Note 5-6]
7 VSW | i Selection signal of two sets of video signals [Note 5-T]
8 SAM i Terminal for sampling mode change [Note 5-8]
9 Vence i DC bias voltage adjusting terminal of common [Note 5-9]
electrode driving signal
10 VSH i Positive power supply voltage
11 VBS i Composite video signal for sync. separator [Note 5-10]
12 BRT i Brightness adjusting terminal [Note 5-11]
13 VR1 i Color video signal (Red) 1 Positive (On
when VSW=Hi.)
14 VGl i Color video signal (Green) 1 Ditto
15 VB1 i Color video signal (Blue) 1 Ditto
16 VSL i Negative power supply voltage
17 VR 2 i Color video signal (Red) 2 Positive (On
when VS¥=Lo. )
18 VG2 i Color video signal (Green) 2 Ditto
19 VB2 i Color video signal (Blue) 2 Ditto
20 GND i Ground
21 CLKC | i Change the input/output direction of CLK, HSY and VSY [Note 5-12]
22 CLK |i , o Input/output clock signal [Note 5-13]




[Note 5-1]

[Note 5-2]

[Note 5-3]

[Note 5-4)

[Note 5-5]

[Note 5-6)

[Note 5-T7]

[Note 5-8)

[Note 5-9]
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If CLKC="Hi’, this terminal outputs horizontal sync. signal in phase with
VBS.
If CLKC="Lo’, this terminal will be external horizontal sync. input terminal
If CLKC="Hi’, this terminal outputs vertical sync. signal in phase with
VBS.
If CLKC="Lo’, this terminal will be external vertical sync. input terminal.
P¥M signal is used for the PWM dimmimg frequency and it is easy to get PWM signal
dimming by combining both HSY and PWM signal.But please use this PWM signal
just in case of inputting standard NTSC or PAL signal
This terminal is to switch display mode, and it is NTSC mode when NTP is
‘High’ and is PAL mode when NTP is ‘Low .
When this terminal is 'High’, it will be normal and when it is 'Low’, it will
display reversely on horizontal direction.
Fhen this terminal is "High’, it will be normal and when it is 'Low’, it will
display reversely on vertical direction.
This terminal is to switch input for groups of R, G,B color video signals, and
Input 1 (No. 13 to 15) is selected when VSW is "High’ and Input 2 (No. 17 to 19)
is selected when VSW is ’'Low'.
This terminal is to switch sampling mode. It is the independent data-sampling
timing at RGB dots when SAM is ‘High’ and it is the simultaneous data~-sampling
timing at RGB dots when SAM is ‘Low’ .
This terminal is applicable to the DC bias voltage adjusting terminal of common
electrode driving signal. If power supply voltage is typical, it is not
necessary to re-adjust it, so use it in the open condition.
However, in the case that power supply voltage is changed, or power supply
voltage is reduced, please adjust it externally to get the best contrast with a
resistor you add to this terminal, or semifixed resistor, VCDC, in module. A
recommended circuit is shown in Fig. b.

[Note 5-10) The sync. signal which will be input, is negative polarity, and is applicable

to standard composite sync. signal, negative one, in the same pulse level.

[Note 5-11]1 DC voltage supplied to this terminal, makes the brightness of screen adjustable,

that is, the black level of video signal adjustable.

Although this is adjusted in the time of delivery to get the best display in the
condition of open terminal, you will be able to re-adjust it externally with a
resistor you add to this terminal, or a semifixed resistor, BRT, in module. A
recommended circuit is shown in Fig. 5.

[Note 5-12) CLKC="Hi’ :CLK, HSY, VSY terminals are output mode.

CLKC="Lo’ :CLK, HSY, VSY terminals are input mode.

[Note 5-13) If CLKC="Hi’, this terminal outputs the clock for source drivers.

If CLKC="Lo’, this terminal will be external clock input terminal.



5-2) Functional maching and Input/Output mode
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Table 3
CLKC="H{i" CLKC="Lo”
Terminal SAM="H1i" SAM="Lo” SAM="Hi" SAN="Lo”
HSY Qutput Output Input Input
VSY Qutput Output Input Input
CLK Qutput "Dot clock” | Output "Pixel clock”| Input "Dot clock” {Input "Pixel clock”

5-3)Backlight driving section

Table 4
terminals | No.| symbol| i/o function note
CN1 1 VL1 i | input terminal(hi voltage side) | [NOTE 5-14]
2 | NC - | non connection
3 VL2 i | input terminal(low voltage side)

[NOTE 5-14)1ow Voltage side of DC/AC inverter for backlight driving connects with

Ground of inverter circuit.

(6) Absolute maximum ratings

Table 5 GND=0V, Topl= -30 ~ +85C
Parameter Symboll MIN MAX Unit Remarks

Positive power supply voltage Vsu -0.3 +9.0 Vv

Negative power supply voltage Vs ~-6.0 +0.3 Y%

Analog input signals Vi — 2.0 Vp-p | [Note 6-1]
Digital input/output signals VI -0.3 +5.4 Vv [Note 6-2)
DC bias voltage of common Vene Vst V su \Y

electrode driving signal

Brightness adjusting terminal Vgt 0 +5.1 \Y

Storage temperature Tstg| —30 85 °C [Note 6-3]
Operating surface of panel | Topl| —30 85 C [Note 6-3,4)
temperature | environment Top2| —-30 6 0 C [ Ditto ]

[Note 6-11 VBS, VR1, VG1, VB1, VR2, VG2,
[Note 6-21 NIP, HRV, VRV, SAM, VSW, HSY,

[Note 6-3)

rating.

VB2 terminals(Video signal)
VSY, CLKC, CLK terminals
The temperature of all parts

in module should not be exceeding this

Maximum wet-bulb temperature should less than 58¢. No dew condensation.

[Note 6-4)

Operating

temperature assure only driving.Contrast,response time,the

other display quality is judgment at 25%.



(T Electrical characteristics

7-1) Recommended operating condition

A) TFT-LCD panel driving section
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Table 6 GND=0V. Topl= -30 ~ +85°C
Parameter Symbol]  MIN TYP MAX  {Unit Remarks

Positive power supply voltage Vsu| +7.8 +8.0 +8.2 | V | [Note 7-1]

Negative power supply voltage Vs.| —5.2 -5.0 -4.8 |V

Analog input Amplitude VBS 0.7 1.0 2.0 Vp-p Input resister

voltage Vi - 0.7 - Vp-pNote 7-2) is over 10k{

DC component] Vipe | —1.0 0 +1.0 | V [[Note 7-3]
Digital input High level | Vin| +3.7 - +5.1 | V {Input resister is over 10k{.
voltage Low level | Vi. 0 - +1.0 | V [Note 7-4]

Histeresis | Vu 0.4 - - \Y%

Digital output High level | Vou | +4.0 - +5.5 | V Load resister is over 60k{.

voltage Low level | Voo 0 - +1.0 | V [[Note 7-5]

Output clock Duty cycle | Duty | 45/55 50/50 55/45 | — | CLKC="Hi"[Note 7-6]
Drive capa- Ion - - 0.25| mA Vou=2.6V [Note T7-T7]
bility ToL -0. 28 - = nA Vour=2. 3V

Input horizontal | freq.| NISC | fu ay| 15.13 15.73 16. 33 | k7 CLKC="Hi"

sync. component PAL | fuey| 15.03 15. 63 16. 23 | kliz[Note 7-8)
pulse NTSC |rur aw 4,2 4.7 5.2 | us | for VBS terminal
width PAL |ru: (P) 4.2 4, 7 5 2 IS
rise time |trur; - - 0.5 | s
fall time |tiurq - - 0.5 | us

Input vertical freq. NTSC fV(N) fH/284 fH/262 fH/258 Hz CLKC=”Hi”,H=1/fH

sync. component PAL | fv )| fu/344 | £fu/312| £u/304 | Hz [Note 7-9)
pulsel NTISC |tvi av - 3H - us | for VBS terminal
widthl PAL Ivi (P - 2.5H - IS
rise time |t:vri; - - 0.5 {us
fall time Tiviy - - 0.5 I

Input clock frequency | fcu: 18.2 18.9 19.6 | MHZ SAM="Hi” | CLKC="Lo”

ferr 6.0 6.8 7.6 | MHz SAM="Lo” | [Note 7-10]

'Hi" width | twe 20.0 - - ns | for CLK terminal

Lo’ width | twe 20.0 - = ns

rise time lr:cu: - - 5.0 |ns

fall time f|rico: - - 5. ns
Input HSY frequency fu: fCL1/1230fCL1/1200fCL1/1170 Hz | SAM="Hi" CLKC="Lo"
(Horizontal SYHC.) fur fCLI/465 fCL1/435 fCL1/405 Hz | SAM="Lo” [Note 7—11]

pulse width 1u: 1.0 4.7 8.4 | ys | for HSY terminal

rise time lr:u1g - - 0.05 | ¢s

fall time |ttu1q - - 0.05 1 us

Input VSY frequency | fv: 50 fu1/262 | £u.:/258 | Hz [[Note 7-12] CLKC="Lo”

(Vertical sync.) | pulse widthrv: 1H 3H 5H ¢s | for VSY terminal
rise time |(t:vig - - 0.5 | us
fall time Tivig - - 0.5 IS

Data set up time tsvg 25 - - ns [Note 7-13) CLKC="Lo”

Data hold time tho 25 - ~ ns

Data set up time tsus 1.0 - - ts [Note 7-14]

Data hold time thoe 1.0 - - LS
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Parameter Symbol| MIN TYP MAX [Unit Remarks

DC bias voltage for common Veod 40.0 +2.0 +3.0 | V | DC component [Note 7-15)
electrode driving signal

Terminal voltage applicable | Verd +2.0 1+2.3 +2.4 |V
to brightness

[Note
[Note
[Note
[Note
[Note
[Note
[Note

[Note
[Note
[Note
[Note
[Note
[Note

[Note

[Note

7-1] Power supply voltage should not be changed after adjusting Veoe.

7-2]

7-81
7-9]

VR1, VG1, VB1, VR2, VG2, VB2 terminals (Video 51gnal)
VBS, VR1, VG1, VB1, VR2, VG2, VB2 terminals

HSY, VSY, NTP, VSW, HRV, VRV, SAM CLKC, CLK terminals
HSY, VSY, CLK terminals (output mode)

CLK terminals (output mode)

Duty cycle is defined as follows.

< /< 7 Duty=Tor/Tou
TOH TOL
VBS (horizontal sync. component)

VBS (vertical sync. component)

7-10) CLK (input mode)
7-11) HSY (input mode)
7-12] VSY (input mode)
7-13] In case of CLKC="Lo’, it shows the phase difference from HSY to CLK.

In that case, HSY will be taken at the rise timing of CLK.

7-14] In case of CLKC="Lo’, it shows the phase difference from VSY to HSY.

In that case, VSY will be taken at the rise timing of HSY.

7-15] Adjusting the optimal voltage on every module at the typical value of power

supply voltage to get the maximum value of contrast. However, in the case

that the power supply voltage is changed, for example, the level of power
supply voltage is reduced, please adjust it externally to get the best contrast
with a resistor you add to this terminal, or semifixed resistor, VCDC, in
module. A recommended circuit is shown in Fig. 5.

B)Backlight driving section

Table 7
Parameter symbol | MIN | TYP | MAX | Unit Remarks
lamp Voltage VL, 540 610 680 Vros I.=6. OmArms
lamp current I. 5.5 6.0 6.5 mArms normal operation
lamp frequency fo 30 - 60 KHz
Kick-off voltage Vs - - 1650 Vrus Ta=4257

~ - 1700 Vros Ta=-30%




LCY00010- 8
T7-2) Power consumption

Table 8 Topl= -30 ~ +85°C
Parameter Symbol| Conditions MIN| TYP MAX{Unit Remarks
Positive supply current | I su | Vsu=+8§.(QV — 140 170 mA
Negative supply current | I si | Vsi=—5.0V - 55 70 mA
Total Ws - 1.4 1.7 | W | [Note 7-14]
lamp power consumption Wi | normal driving 4.0 - W | [Note 7-15)

[Note 7-14)excluding backlight section
[Note T-15]reference data by calculation(I.xV.x1:number of lump)

7-3) Circuit diagram
The circuit block diagram of TFT-LCD module is shown in Fig. 4.

BRT, Vecoe, external adjusting recommended circuit is shown in Fig. 5.

Caution: Turn on or off the power supply (Vsu and Vs.) at the same time.

Be careful to supply all power voltage before inputting signals.

7-4) Input/output signal waveforms.

They are shown in Fig. 6.

Caution: For the VBS signal, input standard composite video (or sync.)
signal applicable to the operating mode which have NTSC(M) or PAL(B-G)
and is selected by the NTP signal
A long time input of non-standard sync. signal may cause flicker or

degradation of display quality.

7-5) Dimming backlight by PWM timing chart

In case of using PWM mode, please refer the timing chart shown in Fig. 7.
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7-6) Input/Output signal timing chart

It is shown in fig. 6

Table 9 (CLKC="Hi" \NTSC: fu=15. TkHz.fv=60Hz ~PAL: fu=15. 6kHz.fv=50Hz)
Parameter Symbol]  MIN TYP MAX | Unit Remarks
Horizontal | pulse width Tuso| 3.2 | 8.9 | 4.6 | us |f=fu [Note 7-20]
sync. outputphase difference zpd| 0.6 | 1.1 1.6 | s | [Note 7-21]
pulse rise time T ruo — - 0.5 | us | Cu=10pF
(HSY] fall time T tmo — - 0.5 s
Vertical pulse width T VS - 41 - gs | 1H=1/fx
sync. outputphase difference 7 vwq — 11.0 28.0 ts | [Note 7-22]
pulse rise time Trve — - 2.0 | ps | C.=10pF
[VSY] fall time Tivo — - 2.0 s
Vertical odd field | zrvy - 1H - gs | 1H=1/fx
phase difference even field | T vy — 0.5H - ts | [Note 7-23]
Clock NTSC MODE | f cio — fHXE%L - MH: | SAMC="Hi”
output frequency | PAL MODE | f cLol — foggz_ - MH: | [Note 7-24])
[CLK] NTSC MODE | fcio — |fHx—=—| — |MH; |SANC="Lo”
PAL MODE | fcioq ~— |fHx—-| — |[MH. |[Note 7-25]

(Supply voltage condition:Vsu=+8. 0V, Vs.=-5.(0V)

[Note 7-20) Adjusted by variable resister (H-POS) in a module.
[Note 7-21] Variable by variable resister (H-P0S) in a module.
adjustment : zpd=1.1%0.5 ugs

[Note 7-22) Synchronized with HSY, based on falling timing of HSY.
[Note 7-23) VSY signal delays
[Note 7-24) independent sampling mode

[Note 7-25) simultaneous sampling mode



T-7) Display time range

@® NTSC(M) mode (NTP="Hi’, CLKC="Hi’)

Displaying the following range within video signals.

(a) Horizontally :

(b) Vertically

12.2 ~ 63 us
0 12.3 ~ 62.9 us
: 20 ~ 253 H

@ PAL(B+G) mode (NTP="Lo’,CLKC="Hi’)

Displaying the following range within video signals.

(a) Horizontally :

" (b) Vertically

13.0 ~ 63.8 us
: 13.1 ~ 63.7 us
1 26 ~ 208 H

from the falling edge
from the falliﬁg edge
from the falling edge

from the falling edge
from the falling edge
from the falling edge

However, the video signals of (14n+12)H, (14n+20)H/Even field.
(14n+1DH, (14n+23)H/0dd field (n=1,2-:-, 20)

are not displayed on the module.

® External clock mode (NTP="Hi’, CLKC="Lo’)

Displaying the following range within video signals.

(a) Horizontally :

(b) Vertically

205 ~ 1164 clk
: 84 ~ 403 clk

from the falling edge
from the falling edge

(clk means input external clock.)

from the falling edge of VSY.

: 20 ~ 253 H

LCY00010-10

of HSY. (SAM="Hi")
of HSY. (SAM="Lo’)
of VSY,

of HSY. (SAM="Hi")
of HSY. (SAM="Lo’)
of VSY.

of HSY. (SAM="Hi’)
of HSY. (SAM="Lo’)
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(8)0ptical characteristics

Table 10 Ta=25%
Parameter Symbol | Condition Min Typ Max Unit Remarks
A611 60 65 - | *(degree)
Viewing angel range | A§12 CR25 35 40 - ° (degree)
Ag 2 60 65 - | "(degree) | [Note 8-1,2]
Contrast ratio CRmax | Optimal 60 - - [Note 8-2, 3]
Response | Rise T 6=0° - 30 60 ms [Note 8-2,4]
time Fall 1d - 50 100 ms
Luminance +257 VYqs I.=6. OmArms 240 | 320 - cd/m? [Note 8- 5]
109 Y-1o | I.=9.OmArms 50 70 - % [Note 8- 8]
White chromaticity X I.=6. OuwArns 0.263 | 0.313 | 0. 363 [Note 8- 5]
y I.=6. OmArms 0.279 | 0.329 | 0. 379 [Note 8- 5]
lamp life time | +25% -  |continuationl(, 000 | - - hour [Note 8- 61
-30Y -  l|intermission 2,000 | - - time [Note 8- 71

DC/AC inverter for external connection shown in following.
Harison Co. : HIU-288

[Note 8-1] Viewing angle range is defined as follows.

Normal line

\

\ 6 o' clock direction

Fig. (i) Definition of viewing angle
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[Note 8-2] Applied voltage condition:
i) Veoc is adjusted so as to attain maximum contrast ratio.
i) Brightness adjusting voltage (BRT) is open.
i) Input video signal of standard black level and 100% white level.

[Note 8-3) Contrast ratio is defined as follows:

Photodetector output with LCD being “white”

Contrast ratio(CR)=p, | detechor output with LCD being “black’

[Note 8-4]1 Response time is obtained by measuring the transition time of photodetector
output, when input signals are applied so as to make the area "black” from

"white”, and "white” from "black”.

RO “Vhite” “Black” “¥hite”
5 3
e > 100%
s 2
5 909
5] ©
Jr -
D O
D e
3 '
=]
=
=™

10%

0%

Tr ‘T d
Tine
S ———
Fig. (i)

[Note 8-5] Measured on the center area of the panel at a viewing cone 1° by
TOPCON luminance meter BM-T7. (After 30 minutes operation)
DC/AC inverter driving frequency:49kHz
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[Note 8-6] Lamp life time is defined as the time when either O or @ occurs in the
continuous operation under the condition of lamp current IL=5.5~6. bmArms
and P¥M dimming 100%~5%. (Ta=25%T)

@Brightness becomes 50% of the original value
@Kick off voltage at Ta=-307 exceeds maximum value, 1700Vrms

[Note 8-7)The intermittent cycles is defined as a time when brightness becomes 50%

of the original value undef the condition of following cycle.

Ambient temperature:-30%
HIGH(6. BmArms)

— OFF
Smin'dmin'bminibmin

[Note 8-8)Ambient temperature -10%. Measured luminance on the panel after 2minutes operation.

(luminance Yq5 at "Ta=25%, I.=6. OmArms 30minutes operation after” =100%)

(9)Mechanical characteristics
9-1) External appearance

Extreme defects should not exist. (See Fig. 3)

9-2) Panel toughness
The panel shall not be broken, when 19N is pressed on the center of the panel by a
smooth sphere having 15 mm diameter.
Caution: In spite of very soft toughness, if, in the 1ong—term,'adding pressure on

the active area, it is possible to occur the functional damage.
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9-3) Input/output connector performance
A Input/output connectors for the operation of LCD module (FPC connector 22 pin)
i)Applicable FPC  Shown in Fig. (i).
i)Terminal holding force : More than 0. 9N/pin
(Each terminal is pulled out at a rate of 25 13mm/min.)
i)Insertion/pulling :contact resistance is not twice larger than the initial durability

value even after applicable FPC is inserted and pulled out 20 times

23.0 18%
03 005 T 10 g i
005 ) T0 0.0 R
——— g _.H___LQZ __|_|._—_ui @05
THT |;||;||;u;||;||;||;||;||;||gn;Hm;u;n;n;n;n;n;n;nul|
@_/
Z
o [ e
®
No. N ame Materials
@ | Base material Polyimide or equivalent material(2bum thick)
® | Copper foil Copper foil(35im thick) Solder plated in 2 to 12um
® | Cover lay Polyimide or equivalent material
@ | Reinforcing plate | Polyester polyimide or equivalent material(188:m thick)

Fig. (i) FPC applied to input/output connector (1.0mm pitch)

B)I/0 connector of backlight driving circuit

Symbol | Used Connector Corresponding connector Manufacturer

CN1 BHR-02(8. 0DVS-1N | SM02(8. 0)B-BHS-TB(wire to board) JST
SM02(8. 0)B-BHS-1N(wire to board) JST
BHMR-03V(wire to wire) JST
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(10) Display quality
The display quality of the color TFT-LCD module shall be in compliance with the
incoming Inspection Standard.

(11) Handling instructions

11-1) Mounting of module
The TFT-LCD module is designed to be mounted on equipment using the mounting tabs
in the four corners of the module at the rear side.
On mounting the module, as the M2.6 tapping screw (fastening torque is 0.3 through
0.5N°m) is recommended, be sure to fix the module on the same plane, taking care
not to wrap or twist the module.
To pusing module, (ex. touching switch etc. )causes disordered images.so taking care not to
conduct directly for LCD module. Please power off the module when you connect the
input/output connector.

11-2) Precautions in mounting .

@ Polarizer which is made of soft material and susceptible to flaw must be handled
carefully. Protective film (Laminator) is applied on the surface to protect it
against scratches and dirts. It is recommended to peel off the laminator immediately
before the use, taking care of static electricity.

@ Precautions in peeling off the laminator
A) Vorking environment }

¥hen the laminator is peeled off, static electricity may cause dust to stick

to the polarizer surface. To avoid this, the following working environment

is desirable.

a) Floor:Conductive treatment of 1MQ or more on the tile

(conductive mat or conductive paint on the tile)

b) Clean room free from dust and with an adhensive mat on the doorway

c) Advisable humidity:50%~T70% Advisable temperature:15T~277

d) VWorkers shall wear conductive shoes, conductive work clothes, conductive
gloves and an earth band.

B) Working procedures .

a) Direct the wind of discharging blower somewhat downward to ensure that
module is blown sufficiently. Keep the distance between module and
discharging blower within 20 cm. (See Fig. (§-i).)

b) Attach adhensive tape to the laminator part near discharging blower
so as to protect polarizer against flaw. (See Fig. (w-i).)
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¢) Peel off laminator, pulling adhensive tape slowly to your side taking 5
or more seconds.
d) On peeling off the laminator, pass the module to the next work process
immediately to prevent the module from getting dust

Direction of wind of blower
Discharging

|, | blower \L ‘ \L/L J\J/

<— Adhensive
20cm or less tape

T

Fig, (#-1) Fig. (w-ii)
Fig. (iv)

e) Method of removing dust from polarizer
* Blow off dust with N; blower for which static electricity preventive
measure has been taken. Ionized air gun (Hugle Electronics Co.) is
recommended.
+Since polarizer is vulnerable, wiping should be avoided.
But when the panel has stain or grease, we recommend to use adhesive tape
to remove them softly from the panel.
® When metal part of the TFT-LCD module (shielding 1lid and rear case) is soiled,
wipe it with soft dry cloth. For stubborn dirts, wipe the part, breathing on it.
@ VWipe off water drop or finger grease immediately. Long contact with water may cause
discoloration or spots.
® TFT-LCD module uses glass which breaks or cracks easily if dropped or bumped on
hard surface. Handle with care.
® Since CMOS LSI is used in this module, take care of static electricity and
earth your body when handling.

11-3) Precautions in adjusting module
Variable resistor on the rear face of the module have been adjusted optimally
before shipment. Therefore, do not change any adjusted values. If adjusted values
are changed, the specifications described here may not be satisfied.
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11-4) Caution of product design
@ The LCD module shall be protected against water salt-water by the
waterproof cover.
® Please take measures to interferential radiation from module, to do not interfere
surrounding appliances.

11-5) Others

@® Do not expose the module to direct sunlight or intensive ultraviolet rays for
man} hours; LCD Module is deteriorated by ultraviolet rays.

® Store the module at a temperature near the room temperature. At lower than
the rated storage temperature, liquid crystal solidifies, causing the panel to be
damaged. At higher than the rated storage temperature, liquid crystal turns into
isotropic liquid and may not recover

® If LCD panel breaks, there may be a possibility that the liquid crystal escapes
from the panel. Since the liquid crystal is injurious, do not put it into the eyes
or mouth. When liquid crystal sticks to hands, feet or clothes, wash it out
immediately with soap.

@ Observe all other precautionary requirements in handling general electronic
components.
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(12) Shipping requirements
12-1) Packing form is shown in Fig. 8.

12-2) Carton storage condition
® Number of layers of cartons in pile : 10 layers max.
® Environmental condition :
- Temperature 0°Ctodl*%
-Humidity 60 %RH or less (at 40 )
No dew condition even at a low temperature and high humidity
+Atmosphere Harmful gases such as acid and alkali which corrode
electronic components and wires must not be detected.
*Storage period About 2 years
*Opening of package To prevent TFT-LCD module from being damaged by static
electricity, adjust the room humidity to 50 %RH or higher and
provide an appropriate measure for electrostatic earthing
before opening the package.

(13) Reliability test items
Reliability test items for the TFT-LCD module are shown in Table 11.

(14) Others
14-1) Indication of lot number

Attached location of label : See Fig. 3.

Indicated contents of the label

[LQXXXXXXXXxX 000000000 |
Model number Lot number
1 place : Produced year (ex. 1998 2 8 )
2 place : Produced month ( 1,2,3, - 9,XY,Z)
3~8 place : Serial number ( 000001~ )
9 place : Revisional sign ( A,B,C, )




Reliability test Items for TFT-LCD Module

Table 11

No Test items Test conditions
High temperature
1| storage test Tp=+ 857 240h
Low temperature
2 | storage test Tp=—230T 240h
High temperature
3 | and high humidity] Tp=+60T « 90~95%RH 240h
operating test
High temperature
4 | operating test Tp=+85T 240h
Low temperature
5 | operating test Tp=—30%T 240h
Electrostatic
6 | discharge test £200V - 200pF(0Q), Once for each terminal.
980m/s? « 6ms, 1X,1Y,1Z 3 times for each
T | Shock test direction (JIS C0041, A-7 Condition C)
Frequency range : §~33. 3lz
Stroke : 1. 3mm.
8 | Vibration test Sweep : 33. 3Hz~400Hz
Acceleration  : 28.4m/s?
Frequency : 15min
2 hours for each direction of X,Z [Note 13-1])
4 hours for direction of Y
(8 hours in total) (JIS D1601)
— 30T~ +85¥,7200cycles
9 | Heat shock test (0.5h) (0. 5h)

[Note] Tp=Panel temperature

[Evaluation Result Criteria)

Under the display quality test conditions with normal operation state,
there shall be no change which may affect practical display function.

[Note 13-1] Direction of X,Y,Z is defined as follows.

LCY00010-19
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Polarizing filter I éﬁ:::f> ‘:ii:}>

— , Polarizing direction
® ® > ®
Glass substrate
Color filter (Color filter side)

Common transparent

/ |
= o S o $<M

\Alignment layer
O O
— S — = R .
3 O g O 8 o Video signal
| — — 8
U% w [4p] w2
Liquid crystal e D C D
molecule PN S ¢ y

Alignment layer | —+ [

Pixel 7 14 !
electrode w / Glass substrate

Passivation film (TFT side)
Polarizing direction
{ 1 —
Polarizing filter ﬂ///' ‘ﬁ:::}> RGB white light source

(Fluorescent tube)

Black mask i . Common transparent
o electrode

Glass substrate
(color filter side)

~~~~~~

Glass substrate§
(TFT side) :

Gate (Scanning signal)
. . line

Source (Video signal)

line (Lower)

Fig 1. Illustration of TFT-LCD panel



Diffuser

Diffuser

Diffuser
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Light pipe

:: Lamp

ii i: Reflector sheet
AN

Lamp case

Control PWB

©

Fig. 2. Construction of TFT-LCD module
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Partition A

sheet

Partition B

fhigtig EES TS S 22 1 Ry

LotNo. 11888.04. 13

(10 {0 S INEL PIEY

Quant ity

50 rcs

J-Y-5% ook R K e K K Ok K

A
{11 04 N
Ve - TMEASNATT,  Ookxkoxx Ak bl !\

\\Quantity

Box No,

15-3-R5~0

Fig. 8.

Packing form



LCD panel

Normal line

LCY00010-31

Photodetector
(including luminosity factor)

Polarizing filter

M

2

NZ < Frame

Backlight

(Plane source)

Brightness : Less than 5000cd/m?
Wave length: To be cut less than 400nm

Fig. 9. Optical characteristics
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(Appendix-1) Adjusting method of optimum common electrode DC bias voltage

To obtain optimum DC bias voltage of common electrode driving signal(Vepc), photo-electric
devices are very effective, and the accuracy is within 0. 1V.
(In visual examination method, the accuracy is about 0.5V because of the difference among

individuals.)

To gain optimum common electrode DC bias voltage, there is the following method which use

photo-electric device.

{Measurement of flicker)

DC bias voltage is adjusted so as to minimize NTSC:60Hz(30Hz) PAL:50Hz(25Hz) flicker.

Photo-electric ~ Output voltage

device.

Oscilloscope

LCD_::;o o o o~ |&-Y recorder)

S
o]e;

Fig.A Measurement system

Photo-electric output voltage is measured by an oscilloscope at a system shown in Fig. A.
DC bias voltage must be adjusted so as to minimize the NTSC:60Hz(30Hz) PAL:50Hz(25Hz)
flicker by changing DC bias voltage slowly. (Fig, B)

X 'E{:T Smeid | ‘g?" E Smid
]
; vl
) ! |
itk A |
i — qr ‘,—;\-r
DC bias: Optimum DC bias: Optimum+ 1V

Fig.B Waveforms of flicker
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(Appendix-2) Electrical display rotating function

This module LQxxxxxxxxx has a following optical characteristics.

And the optimum viewing angle is 6 o' clock direction.

12 o’ clock direction

6 o' clock direction

Direction of arrow : optimum viewing angle

Fig. C. 6 o' clock viewing angle panel

Basically this TFT-LCD module LQxXxxxxxxx has the 6 o’ clock viewing angle panel as above.

However, it is also possible to use as 12 o’ clock viewing angle type by using

"Electrical display rotating function” as follows; (in this case, it.is necessary to

rotate the module 180° mechanicall?.)

HRV="Hi"
VRV="Hi"

12 o' clock direction

6 o clock direction

HRV="Lo”
VRV="Lo"

12 o’ clock direction

6 o’ clock direction

Direction of arrow : optimum viewing angle

Fig. D. 6 o’ clock direction type

Direction of arrow : optimum viewing angle

Fig. E. 12 o’ clock direction type
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INCOMING INSPECTION STANDARDS FOR TFT-LCD MODULES

1. Scope
These incoming inspection standards shall apply to TFT-LCD modules

(hereinafter called “MODUILE") supplied by Sharp Corporation (hereinafter
called the "Seller") to _Bosch (hereinafter called the "Buyer").

2. Incoming inspection

*The Buyer shall have the right to ¢qnduct at its own cost and expense, an incoming
inspection of the MODULE's at the destination specified in the relevant bills of lading
in accordance with the MODULE's specifications separately agreed upon and the
inspection standard set forth in this Article,

*The Buyer shall nofify the Seller writing of a result of such Inspection judgemant
(acceptance or rejection) in accordance with the said inspaction standard within
40 days after the date of the bills of lading.

*Should the Buyer fail to so notify the seller within the said 40 days period, the Buyer's

right to reject the MODULE's shall then iapse,and the said MODULE's shail be
deemed to have been accepted by the Buyer.

3. Methed of incoming inspection

Unless otherwise agreed in writing, the method of incoming inspection shall
ke in accordance with a sampling inspection based on 1SO 2859-1.

4. Classification of defects

Defects are classified as major defect and a minor defect according to the
degree of dafect defined herein.

a} Major dafect
A major defect is a defect that is likely to result in failure, or to

reduce materially the usability of the product for its intended purpose.
b) Minor defect

A minor defect either is a defect that is not Iikely to reduce

materially the usability of the product for its intended purpose, or is
a departure from an established having litlle bearing on the
effective use or operation of the product.

*Specific criteria of judgement on major and/or minor defects or otherwise
shall be in accordance with the attached "Classification of Defect."

5. Acceptabie quality level ("AQL")
The AQL for major and minor defects shall be respectively set forth below.

a) Major defects : AQL : 04
b) Minor defects : AQL ; 1.0 Based on overall evaluation

LDI-05NEZ2-2

a2
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8. Method of sampling inspection

a) Lot size : Quantity per shipment lot per model ,
b) Sampling typs : Normal inspection, Single sampling

¢) Inspection level ¢ 1

d) Sampling table : Table in 1ISO 2859-1

€) Inspection conditions : The inspection conditions shall be as in the LCD
specifications. The environmental conditions and the visual inspection
shall be as follows :

() The environmental conditions
Room temperature :20-25 C
Humidity :85 + 5% RH

(i) The external visual inspe&tiun : The inspection shall be conducted by
using a single 20W flucrescent lamp for illumination and the
distance between the MODULE and the eyes of the inspector shall be
35cm or more.

7. Determination of acceptability and subsequent disposal
*If the number of defects found in the sample MODULE's from the lot is equal
to or lass than the applicable acceptance level, the lot shall be accepted.
*If the number of defects is greater than the applicable acceptance level,
the lot shall be rejected. The Buyer shall inform the Seller of a dstailed
result of such inspection within the time period stipulated in Article 2.
The disposal is as follows :

a) Accepted lot
An acceptance under the above incoming Inspection shall constitute an
acceptance by the Buyer of such lot of the MODULE's in terms of the
landed quality thereof.

b} Rejected lot
If & lot of PRODUCTS Is rejected under the above incoming Inspection
due to any defects for which the Seller is responsible and such a fact is
clearly confirmed by the Seller, the Seller shall exercise one of the
following three options. This must be determined with mutual consent
and shall be confirmed by the Seller. The best choice of the options
shall be left to the Seller's  discretion and the Seller shall advise the
Buyer of its cholce not Jater than two weeks of receipt of the Buyer's
advice ;

1. The Buyer shall return the defective lot 1o the place to be
designated by the Seller and the Seller shall screen all of the
PRODUCTS in the lot and repair defectiva PRODUCTS.

2. The Seller shall screen all of the PRODUCTS in the lot and repair
defective products within a reasonable time period at the Buyer's
facility.

3. Tha Buyer shall screen the entirs lot for the good medules at the
expense of the Seller to be separately agreed upon. The rejected
PRODUCTS shall be returned to the placs to be designated buy the
Seller,

LDI-05NE2-3
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8. External inspection Average diameter : D(mm) Length : L{mm)
Average Diameter:D
Items to be Inspection standards [ ; < D)
inspected (Acceptable lsvel) D= ath
— 2
Black Module operting (White picture position)
Extransous  [spats 01 £D 5 D‘S,Rl 5 2 @
substances Module operating Black picture position) v
Lint LE 3,NE 2 Length:L
Scratches Non oparating (*1) = .
on the polarizer L= 10,NZE 3 [L=Longest paint]
Dent Non operating (*1)
on the polarizer 01 =D S 05,N = 3 L

*1' Tha exernal visual inspaction: The Inspection shall be conducted by using a single 20W
fluorescent lamp for illumination and the distance between the MODULE and the eyes of the
inspector shall be 35cm or more. :

*The area for external inspection Is activa area plus 1.0mm width.(Upper, Lower, Left and Right)

9. Dot defect
8-1 Inspection Conditions [Visual inspection)
Viewing distance » 35em
Ambient illumination : 100 to 150Lux
Ambient temperature : 20-25 °C
Light source condition : Based on the specification
Note: Viewing angle : The surfacs of the MODULE and the eyes of the
inspector shall be 90 degrees.

8-2 Zone
# Pleaze raference effective display area (aciive area)
L of specification about H,L
H
9-3 Difinition
a. Bright dot ‘

‘Green/Red/Blue dots : When the MODULE lights, dots appear bright
in display at Black picture position.

Count : Visible through 5% transparency of filter
No count  : Not visible through 5% transparency of filter
b. Black dots

‘When the MODULE lights, dots appear black in display at white picture position,
G. 3cratches on the color filter

Count : Visible qver the half of a dot

No count  : Visible under the half of a dot
d Scratches on the Cr mask

Count : Visible aver 50 g1 m

No count  : Visible under 80 ¢ m ¢

LDI-0ENE2-4
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9-4 Number of dot defect {Acceptable)

a. R, Bright dot ,

Green and Fed dots ZONE TOTAL
Green 1 MAX
Red 1 MAX
b. Total number of dot defect
‘ ZONE TOTAL
Bright dots &
Black dots 8 MAX

9-5 Defect distance .
Bright dots -+« 5 mm or more
‘Black dots -+ 5 mm or mors

9-6 Joined dot defect
Bright dot join (more than 2dots)-+ Nothing
Black dot join {2 dots join) - 1 dot defect count
Black dot join (3 dots or more) - Nothing

10. Display non-uniformity
There should be no distinct non-uniformity visible through 2% transparency of filter.

11. An afterimage (Acceptable level)
After displaying same pattern for Sseconds, afterimage disappears within 10 seconds.

12. Others
If some problems arise about mentioned items in this document and other items,
the user of the TFT-LCD module and Sharp will cooperate and make efforts to solve
the preblems with mutual respect and good will.

13. Classification of defect

13-1 Major defect
1. Function defect
Abnormal operation Including distinct R,G,B line defects and jor white line defect.

13-2 Mincr defact

1. Dot Defect o | 5. Scratches
2. Display non-uniformity 6. Dents
3. An afterimage - 7. Contrast ratio

4. Extraneous substances 8. Current dissipation

LDI-OSNEZ-5
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MODEL No. LQO50A5AG03 2001.05.31
MATERIALS AND COMPONENT PARTS LIST SHARP CORPORATION 1/1
COMPONENT GENERIC CAT. No. UL FILE FLAME MANUFACTURER component code
NAME (GRADE) No. CLASS
FRONT CASE Alminum Metal Cupper Plate| S A 1 - - - - P2164
TFT-LCD PANEL GLASS - - - SHARP CORP. CCo5
5inch 0.7mm glass
Front Polarizer AG/wide viewing/dye - - - - SANRITZ CORP. 72912
Rear Polarizer Clear/wide viewing/dye - - - - SANRITZ CORP. 72913
COG source driver Analog 240 out x 4pcs - - - - Sharp Corporation LH1669
COG column driver 240 output x 1pc - - - - Sharp Corporation LH1624
FPC SB18-25-18ME FLEXIBLE SINGLE LAYER |F2 E69892 94V 0 NITTO DENKO CORP H2126
PRINTED WIRING BOARDS]|
REAR CASE Alminum Metal Cupper Plate|S A 1 - - - P2165
backlight Framel PC -3001 41179(S[94V 0 MITSUBISHI ENGINEERING PLASTICS CORP. B0089
sus - - - -
Frame2 PC 2801-87001 E45587 (94V-0 GE PLASTICS JAPAN LTD B0089
AL - - -
Diffuser PET D121 - - TSUZIDEN & CO,.LTD B0089
Light Pipe PMMA DELPET 80N E48285 |94HB [ASAHI CHEMICAL IND.CO.,LTD B0089
CCFT Lamp GLASS - - - HARISON TOSHIBA LIGHTING Corp. B0089
CCFT wire FLUOROCARBON UL10353-W-SN  AWG2|E46702 VW-1 KURABE S A co LTD B0089
RESIN XLPE
CCFL connector 66NYLON BH E60389 |94V 0 |JAPAN SOLDERLESS TEERMINAL MFG CO LTD B0089
(BHR-20(8.0)VS-1N (made by JST))
CCFT Holder SILICONE RUBBER SH502U E55519 |94V 0 |TORAY DOW CORNING SILICONE CO LTD B0089
Reflector Sheet E60L - - TORAY INDUSTRIES INC B0089
t=0.188
CONTROL PWB PWB MULTILAYER PRINTED 2A E84369 94V 0 SHIKIBO ELECTRONICS CO LTD K2608
WIRING BOARDS (FR4, T=0.6, glass epoxy)
Video IF IC (IR3Y26A) - - - Sharp Corporation K2608
Control IC (LZ9GF29) - - - Sharp Corporation K2608
1/0 CONNECTOR - 6200 E67646 - KYOCERA ELCO CORP (00 6200 522 330 000) K2608
(INSULATOR _ SLIDER) POLYPHENYLENE FZ-1140 E53829 |94V 0 DAINIPPON INK & CHEMICAL INC
FPC CONNECTOR CONNECTORS FH12-26S-0.5SH - - HIROSE ELECTRIC CO LTD K2608
POLYAMIDE CH230N E52579 |94V 0 |MITSUI CHEMICALS INC
POLYPHENYLENE FZ-1140 E53829 [94V O DAINIPPON INK & CHEMICAL INC
ABOVE UL RELATED DATA IS FOUNDED ON UL YELLOW BOOK EDITED IN 2000
Front case
g Light pipe
LCD panel FPC

Diffuser

Diffuser

Diffuser

Rear

1/0 Connector

case

//>

CCFT Holder

[

CCFT Connec

ii Reflector
2

A

3
tor

Frame 2

PWB
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