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NA19027-C051

1. APPLICATIONS
This specification is applied to the 17.0 in. XGA-WIDE supported TFT-LCD module.

2. PRODUCT NAME AND MODEL NAME

2-1. Product Name : LCD Module (NA19027-C051)

2-2. Model Name : FLC43XWC8V-06

3. OVERVIEW

This LCD module has a TFT active matrix type liquid crystal panel 1280x768 pixels, and
diagonal size of 43cm (17.0-inch).

This module supports 1280x768 XGA-WIDE mode (Non-interlace).

This LCD has a XGA-WIDE-capable 1ch-LVDS interface and can display 16.2 million colors.
By timing control signal, images are displayed on the screen at given value under specified
timing.

Control signals to this LCD module are ENAB (Data enable signal), DCLK signal and RGB
data signal.

Data signal is transmitted with single port. (8 bit for each R, G, B)

Internal control signal of Timing control IC to Data-IC are 1ch-RSDS signal.

The power supply of this LCD module is +5V DC. This module has the characteristics that
apply to TCO’99 and EBU100%.

4. CONFIGURATION
This LCD module consists of a color TFT-LCD panel that mounted with TFT driver ICs, a
cold-cathode fluorescent tube back-light, a LVDS interface PCB, a structure and a bezel. And

DOCUMENT CONTROL SECTION

these components are integrated in a LCD module.
Cold-cathode fluorescent tube and lamp holder are replaceable.
Fig.4-1 shows a block diagram of this LCD module.
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(Separate)

DC
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Figure 4-1. Block Diagram

5. MECHANICAL SPECIFICATIONS

Table 5-1 shows the mechanical specifications of this LCD module.

Table 5-1. Mechanical Specifications

Back light

Item Specifications Unit Remark
Dimensions 413.8x259.0%x(15.0)(TYP.) mm
Edge type backlight is used.
Display Resolution (1280%3) x768 — (2.6 CCFLx4)
Display Dot Area 369.6x221.76 mm | Outward Appearance is shown
at last page.
Dot Pitch (0.09625x3) x0.28875 mm
Aspect Ratio 1 1 —
Weight (2,000 max) g
FG-SG Short circuit —
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6. ABSOLUTE MAXIMUM RATINGS

Table 6-1 shows the absolute maximum rating of this LCD module.

Table 6-1. Absolute Maximum Ratings

Item Symbol | MIN. TYP. MAX. Unit
Supply Voltage 0.3 — 6.0 \Y
Input Voltage 0.3 — Veet0.3 \Y

7. RECOMMENDED OPERATING CONDITIONS

Table 7-1 shows the recommended operating conditions of this LCD module.
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Table 7-1. Recommended Operating Conditions

Item Symbol | MIN. TYP. MAX. Unit

Supply Voltage Vee 4.75 5.0 5.25 \Y
Ripple Voltage (Vcc) Vrp — — 100 mVp-p
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8. ELECTRICAL SPECIFICATIONS
Table 8-1 shows the electrical specifications of this LCD module.

Table 8-1. Electrical Specifications

Item Symbol Condition MIN. | TYP. | MAX. | Unit | Remark
Supply Current Icc Vee=+5.0£0.25V — (700) | (1000) mA | *1
- Vss=0V
“H” Level Logic Input v DCLK=32.498MHz | 0-7% o Vees v %9
Voltage H Vee 0.3
“L” Level Logic Input 0.3% %
Voltage Vi GND o Vee v 2
=50kHz, — | 1230 | 1600
& | CCFL Turn on v Ta=25°C Vems
% Voltage s =50kHz, 1600
= Ta=0°C - o
ML =50kHz N
%é Lighting Voltage VL —10.5mA 590 630 670 Vrms | *4
Lighting Frequency L =630Vrms 40 50 60 kHz
*3 =50kHz
A *
Tube Current L V =630Vrms 9.5 10.5 11.0 rms | *4

DOCUMENT CONTROL SECTION
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(*1) Typical current value is measured when gray scale (vertical 256 levels) is displayed at

Vee=5.0V.

Maximum current value is measured when V stripes with respect to each RGB dot are

displayed at Vece=5.0V.
Without rush current.

(*2) Timing control circuit input voltage

(*3) Backlight specifications are valid when using a suitable inverter such as the “FLCV-15" of

FDTC.

(*4) Tube current (I1) shows the value of the current and voltage that is consumed at one lamp.

(4 tubes/unit)

This LCD module has 4 lamps. Each 2 lamps are placed at upper and lower side of the

display.

2 lamps are connected in parallel. Each low voltage terminals (GND side) are bound into 1

line cable.

(See 11-1. Pin configuration for backlight)

Product Specification

AINA19027-C051

CUST.

EDIT|

DATE DESIG.

DESCRIPTION

DESIG. | |

| APPR. |

FUJITSU DISPLAY TECHNOLOGIES

6/

CORPORATION




1 2 3 4

NA19027-C051

Note 1) Measurement Circuit
Based on Fig.8-1.

+5V @ . -------------------------------------------------------------------------

DC/DC Logic Driver
| Converter
GND I | |
I |
Vs Back- light
GND module

@

Fig.8-1. Measurement Circuit

Note 2) Equivalent Circuit
Based on Fig.8-2 (a), (b).

_________________________________________________________________________
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Input signals(LVDS-1ch) | LVDS Receiver
RACLKE i
RXCLK- . Differential Input 100Q
Rx0+ O— i Internal
Eig; > E i ——> circuit
Rxi-  [- O ;
Rxa+ |
Rx3+ e :
Rx3- J Fig.8-2 (a) Equivalent Circuit of Logic Signal Input
Fuse EMI Filter
(2.5A)
Vee
O—M—M * * * Internal
; g ‘T‘ZZuF‘T‘IOuFl 100pF  Circuit
GND l
FG Fuse: KAB2402 252 NA29010(Matsuo Electric Co., Ltd.)or equivalent.
Frame ground EMI Filter: SGM20C1E332-2A(SUMITOMO Metal)or equivalent.

Fig.8-2 (b) Equivalent Circuit of Power Supply
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9. OPTICAL SPECIFICATIONS
Table 9-1 shows the optical specifications of this LCD module.

DOCUMENT CONTROL SECTION

Table 9-1. Optical Specifications Ta=25°C
o Specifications ) Remark
Item Symbol Condition Unit
MIN. | TYP. | MAX Note
Visual | Horizontal | OLr | 0R>10 | OuD=0° 85 — — deg g;g;
Angle | yertical Ou,p OL,r=0° 85 — — deg 8)
: _p White/ | (1)(2)
Contrast Ratio CR | OLRrUD=0 350 (600) — — | Black |(3)(5)
Response oLp | Ta=25°C | — 15 30 | ms (1)
Time(ON) ton e (4)
(B_W) u=0" | ma=0°C — 50 | 100 | ms ®)
Response Ta=25°C — 10 25 ms
Time(OFF) totf eL’Ei 0
(W_ B) Up=0" | Ta=0°C — 50 100 | ms
Brightness I 350 (450) — cd/m? | White | (D(5)
OL.R,UD=0° *1
Brightness Al V=5V, 75 . L o 1))
Uniformity I1=10.5mA ° (7
- x | (at maximum (0.283) | (0.313) | (0.343) | —
Chromaticity | W brightness)
Y (0.299) | (0.329) | (0.359) | —
R Red (0.65, 0.34 Typ.) g
G | &V Green (0.30, 0.59 Typ.)
B Blue (0.15, 0.14 Typ.)
y -curve Y 2.4 Typ.
LCD Panel Type TFT Color
Display Mode Normally Black VA
Wide Viewing Angle Technology MVA-Premium
Optimum Viewing Angle — (symmetry) 6
Display Color 16.2 million (each 6-bit+2-bit FRC)
Color of non-display area Black
Surface Treatment Anti-glare (Haze value:25%, 3H(at weight of 300g))

(*1) Specified value is measured in 20~30 minutes after lighting on (LCD module single).
A required value may not be achieved on condition that LCD module is built in the cabinet because of
its radiation.
All items without “Brightness Uniformity” are measured at the center of display board.

(Notel) *CS-1000 (MINOLTA Co., Ltd.) , BM-5A(Topcon) or equivalent luminance colorimeter should be
used for the measurement.
Field=2°, L=500mm
*The specified value of viewing angle, contrast, brightness, brightness uniformity and

DATE

chromaticity are under the dark room condition (1lux or less).
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Note 1) Definition of Viewing Angle (1)
Based on Fig.9-2.

*Q° (Front)

Or

oL

v+
Top (12 o’clock Direction)

LCD module

Left (9 o’clock Direction)

Fig.9-2. Definition of Viewing Angle (1)

Note 2) Definition of Viewing Angle (2)
Based on Fig.9-3.

——————————————————————————————————————————————————————

Right (3 o’clock Direction)

X+

Display Surface

Fig.9-3. Definition of Viewing Angle (2)
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Note 3) Definition of Contrast Ratio (CR)

White

Determined by Formula (1) based on L
Fig.9-4.Voltage-Brightness
Characteristics. Brightness
L
Lw (Brightness at white)
= (1)
Lz (Brightness at black) L

|
i
i

A R,
i
i
i
i

0 Panel Drive Voltage [V]

DATE

Fig.9-4. Voltage-Brightness Characteristics
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Note 4) Definition of Response Time
Based on Fig.9-5.

) ) ON
Drive signal

of LCD panel pp

Non-select status ——>——  Select status ——><—— Non-select status

100%
Relative
Brightness

0%

Il tOl’l
ON Response Time

( 90%

White

A 10%
Black

Loff
S S——
OFF Response Time

Fig.9-5. Definition of Response Time

Note 5) Contrast Ratio and Response Measurement System

Based on Fig.9-6.

Drive and Measurement System

.

(with luminosity

Fig.9-6. Contrast Ratio and Response Time Measurement System
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Brightness Meter or
Luminance Colorimeter

correction function)
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Note 6) Definition of Optimum Viewing Angle

Based on Fig.9-7.

MAX

Contrast
Ratio

10 e S
) 0 (+)
6 o’clock < Viewing Angle 6 — 12 o’clock

Fig.9-7. Definition of Viewing Angle

Note 7) Definition of Brightness Uniformity
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Brightness uniformity is defined by the following formula.

Brightness (11~19) art measured at the following 9 points ( (1) ~ (9 ) on the display
area shown in Fig.9-8.

| Min. In |

Brightness Uniformity (AL) = ——— x 100 (%), n=1t0 9
| Max. In |

192 640 1088

115

@ ® ® ——— 384

I NG ® ©® —1 653

Note) Each measurement point ( (1) ~ (9) ) defines the center spot of Brightness Meter view.
The tolerance of measurement position is £3mm.

Fig.9-8. Measurement Points
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10. INTERFACE SPECIFICATIONS

10-1-1. Signal descriptions

Table 10-1 shows the description and configuration of Interface signals (CN1).
Table 10-1-1. Interface signals (CN1)

F,)\L_? Symbol 1/0 Function
1 VDD +5V Power suplv
2 VDD +5V Power suplv
3 GND Ground
4 GND Ground
5 RX0- LVDS Receiver Sianal(-)
6 RX0+ LVDS Receiver Sianal(+)
7 GND Ground
8 RX1- LVDS Receiver Sianal(-)
9 RX1+ LVDS Receiver Sianal(+)
10 GND Ground
11 RX2- LVDS Receiver Sianal(-)
12 RX2+ LVDS Receiver Sianal(+)
13 GND Ground
14 RXCLK- LVDS Receiver Clock Sianal(-)
15 RXCLK+ LVDS Receiver Clock Sianal(+)
16 GND Ground
17 RX3- LVDS Receiver Sianal(-)
18 RX3+ LVDS Receiver Sianal(+)
19 GND Ground
20 Data Mapping I Low :table 10-1-2
Select Input Open or Hi : table 10-1-3
Upper side
Interface connector
LCD Module ~ —— Connector D14H-20P-1.25H(HIROSE)
Rear side ! User's connector  DF14-20S-1.25 (HIROSE)
Lower side Note)When using a interface connector other
than the recommended one, a defect in the
initial stage or a problem concerning long
term reliabiliting may occur.
FLC43XWC8V-06
CUST.
Tech Bes LCD-00252
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10-1-2. LVDS Data Mapping 1

Table 10-1-2 shows the LVDS data mapping 1.(DataMappingSelectinput = Low)

Table 10-1-2. LVDS Data Mapping 1

Transmitter Receiver LCD
(DS90CF385) | Symbol Interface connector DSQ0CF386) Control
Pin] INPUT System side ||Pin: LCD module [ Pin] OUTPUT input
51 [TXINO 27 [RxOUTO
52 | TxIN1 outo- || 5 RXO- 29 [RxOUT1
54 | TxIN2 outo+ || & RXO+ 30 [RxOUT2
55 [TXIN3 32 [RxOUT3
56 |TxIN4 33 [RxOUT4
TxOUT3- | 17 RX3-
2 |TxIN5 TouTa+ | 18 RX3+ 34 |[RXOUT5
3 |TxING TXOUTO- | 5 RX0- 35 [RXOUT6
4 |TxIN7 TXOUTO+ || 6 RXO0+ 37 [RXOUT7
6 |TxINS TxOUT1- | 8 RX1- 38 [RXOUTS
7 _|TxIN9 TXOUT1+ | 9 RX1+ 39 [RXOUT9
8 |TxIN10 TxOUT3- | 17 RX3- 41 [RxOUT10
10 |TxIN11 TXOUT3+ | 18 RX3+ 42 [RxOUT11
11 |TxIN12 43 [RxOUT12
12 |TxIN13 TxOUT1- || 8 RX1- 45 [RxOUT13
14 | TxIN14 TXOUT1+ | 9 RX1+ 46 |RxOUT14
15 | TxIN15 47 [RxOUT15
16 |TxIN16 TxOUT3- |f 17 RX3- 49 [RxOUT16
18 | TxIN17 TxOUT3+ | 18 RX3+ 50 [RXOUT17
TxOUT1- | 8 RX1-
19 |TxIN18 outts |l 9 RX1+ 51 [RxOUT18
20 |TxIN19 53 |RxOUT19
22 | TxIN20 TxOUT2- || 11 RX2- 54 |RxOUT20
23 | TxIN21 TxOUT2+ 12 RX2+ 55 |RxOUT21
24 | TxIN22 1 |RxOUT22
TxOUT3- | 17 RX3-
25 |TxIN23  |RESERVED| L ~ra. |13 RX3+ 2 |[RxOUT23 Not use
27 |TxIN24  |RESERVED 3 |RxOUT24 Not use
28 [TxIN25___|RESERVED %88%; ﬁ Eﬁ: 5 |RxOUT25 __ [Not use
30 [TxIN26  |ENAB 6 _|RxOUT26
TXOUT3- | 17 RX3-
50 [TxIN27 TouTa+ | 18 RX3+ 7 |RxOUT27
TXCLKOUT- |[[ 14 RXCLK-
31 [TXCLKIN |DCLK TYOLKOUT+ | 15 F  RxoLke | 26 [R¥CLKOUT

FLC43XWC8V-06

Tech Bes LCD-00252

CUST.

EDIT|
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10-1-3. LVDS Data Mapping 2

Table 10-1-3 shows the LVDS data mapping 2.(DataMappingSelectinput = Open or Hi)

Table 10-1-3. LVDS Data Mapping 2

Transmitter Interface connector Receiver LCD
(DS90CF385) Symbol DS90CF386) Control
Pin| INPUT System side |[Pini LCD module | Pin OUTPUT input
51 [TxINO 27 |[RxOUTO
52 |TxIN1 TXOUTO- 5 RX0- 29 [RxOUT1
54 |TxIN2 TXOUTO+ 5 RX0+ 30 [RxOUT?2
55 |TxIN3 32 [RxOUT3
56 |TxIN4 33 [RxOUT4
TxOUT3- 17 RX3-
2 |TxIN5 TYOUT3+ 18 RX3+ 34 [RxOUT5
3 |TxIN6 TxOUTO- 5 RX0- 35 [RxOUT6
4 [TxIN7 TxOUTO0+ 6 RX0+ 37 [RxOUT7
6 |TxIN8 TxOUT1- 8 RX1- 38 [RxOUTS
7 |TxIN9 TxOUT1+ 9 RX1+ 39 [RxOUTY9
8 |TxIN10 TxOUT3- 17 RX3- 41 |RxOUT10
10 |TxIN11 TxOUT3+ 18 RX3+ 42 |RxOUT11
11 |TxIN12 43 |RxOUT12
12 |TxIN13 TxOUT1- 8 RX1- 45 |RxOUT13
14 |TxIN14 TxOUT1+ 9 RX1+ 46 |RxOUT14
15 |TxIN15 47 |RxOUT15
16 |TxIN16 TxOUT3- 17 RX3- 49 |RxOUT16
18 |TxIN17 TxOUT3+ 18 RX3+ 50 [RxOUT17
TxOUT1- 8 RX1-
19 |TxIN18 TYOUT14 9 RX1+ 51 [RxOUT18
20 [TxIN19 53 [RxOUT19
22 |TxIN20 TxOUT2- 11 RX2- 54 [RxOUT20
23 [TxIN21 TxOUT2+ 12 RX2+ 55 [RxOUT21
24 [TxIN22 1 |RxOUT22
TxOUT3- 17 RX3-
25 |TxIN23 RESERVED TYOUT3+ 18 RX3+ 2 |RxOUT23 Not use
27 |TxIN24 RESERVED 3 |RxOUT?24 Not use
28 [TxIN25  |RESERVED Kgﬂ%; 1; Eﬁ; 5 |RxOUT25 Not use
30 |TxIN26 ENAB 6 [RxOUT26
TxOUT3- 17 RX3-
50 [TxIN27 TYOUT3+ 18 RX3+ 7 [RxOUT27
TxCLKOUT- | 14 RXCLK-
31 |TXCLKIN |DCLK TxeLkouTs | 15 RXGOLK+ 26 |[RXCLKOUT
FLC43XWC8V-06
CUST.
Tech Bes LCD-00252
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10-2. Color Data Assignment

Table 10-2 shows the color data assignment.

Table 10-2. Color Data Assignment

Color and
Brightness

Input data

Low level

High level

)
J

el
[op]
pe)
ol
X
S

R3 R2

R1 RO

G7

G6 G5 G4

@
w

G2 G1

GO

B7 B6

[0}
(S}
w
D

B3 B2

w
iy
@
o

Black
Blue
Green
Cyan
Red
Magenta
Yellow
White

Basic Color

o

o

o
o

o

o
o

Black
i
Darker
i

Red

4
Brighter
4

Red

0

253

255

OO OoO(FPFP PP OOOO

OO OoO(kPr P EFPL,PEFPL OOOo
OO OoO(PFP PP OOOO
o OOk PEFP,PEFP OOOOo
OO OoO(PrFPFPPFPOOOO

O O OoO(FPr kP PP OOOo

P OO(RPrRFPFPPFPOOOO
O rr OlkPr kP PP OOOO

OO0 O(PFPOORKrRPEFEF OO

O o0 olrroOoOR RO
coolrProoOorRr O

coo|lrroOoORrRRFR OO
coolrroorr oo

OO OoO(PPFPOORFRPF OO

OO OoO(kPr P OORFRPF O
OO OoO(kPPOORFR PP OO

coolroror or o
coo|lroOoror o
coolroror or o
coo|lroOoror or o
OO0 o|lrPOoOroOor or o
coo|lroror o

O o0 oO(rPOFP,POPF OPF o
O oo oOoO(PORFRPLPOFr Ok Oo

Black
i)

Darker

@

Green

U

Brighter
g

Green

253

255

O OOk, kP B v s

O OO,k ks e s
O OOk, kB, r s
O OO,k ks e s
O OO,k k r e

O OOk, kR, t s

O OOk, O+« s
O OOk, OF v v -t

O O OO0 O O ¢+ s+ s

oooooo......
OO OO0 O - - -
OO0 o000 O - - o
oooooo......

O O OO0 O O ++ =+ ==

m OO0 O - -+ -
Or OO0 O - +- -

oooooo......
OO0 ol O - -k ok
oooooo......
OO0 ol O - -k ks
oooooo......
OO0 Ol O vk ok

OO0l o -+ s e

Black
i)

Darker
i)

DOCUMENT CONTROL SECTION

Blue

g
Brighter
g

Blue

253

255

O O OO O O -+ = ==

o

. O OO0 o -- .. ..
. O OO0l o -- .. ..

o
o
o
o

O OO0 O ++ «++ ==

o

s O O 00O 0 O ++ == =

o
o

C ook EP .

o

o
o
o
o

O ook, Ek .

o

s O O O, P O +¢ =5 =

o
o

. O OO0 oo o -- .. ..
. O OO0 oo o -- .. ..
. O OO0 o - .. ..

m oolooco - - -

[ERN
o

Note.1) Definition of gray scale : Color (n) ---"n” indicates gray scale level.

Note.2) Data; 1: High, 0: Low

The gray scale is brighter as the number is larger.

Note.3) By inputting 8-bit data signal for each red, green and blue, this module can display 256
gray scale independently for each color.
Therefore, the module is able to display 16 million colors. Color data are 24 lines.
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10-3. Input Signal Timing
Table 10-3 and Fig.10-3 shows the input signal timing.
Table 10-3. Timing Characteristics (T=0~50°C, Vcc=5+0.25V)
Item Symbol Min. Typ. Max. Unit Remark
DCLK signal Period Tc 12.195 15.382 | 20.000 ns
(Clock) Frequency fc 50.00 65.01 82.00 MHz | fc=1/Tc
Duty Tch/Tc 45 50 55 *1
High time TclkH 5.0 — — ns
Low time TelkL 5.0 — — ns
Rise time Telkr — — 5.0 ns
Fall time Telkf — — 5.0 ns
DCLK-Data Setup time Tset 4 — — ns
Timing Hold time Thold 4 — — ns
| Horizontal Period Th 1310 1344 1688 DCLK
é Frequency fh 35.0 48.3 75.0 kHz
'g Display period Thd 1280 1280 1280 DCLK | *2,3
<Zt Vertical Period Tv 776 806 806 Th 16.67ms
Lud5 Frequency 1UTv 50 60 75 Hz WXGA mode
g Display period Tvd 768 768 768 Th *2,3
Data-ENAB timing Tdn 0 0 0 DCLK | *4

*1) DCLK signal input must be valid while power supply is applied.

*2) Display position is specified by the ENAB signal only.

Horizontal display position is specified by the rise of ENAB signal. The data which is
latched by the falling edge of 1st DCLK right after the rise of ENAB, is displayed on the
left edge of the screen.
Vertical display position is specified by the rise of ENAB after a “Low” level period
equivalent to eight times of horizontal period. The 1st data corresponding to one horizontal
line after the rise of ENAB is displayed at the top line of screen.

*3) If a period of ENAB “High” is less than 1280 DCLK or less than 768 lines, the rest of the screen
displays black.

*4) The display position does not fit to the screen if a period of ENAB “High”

data period do not synchronize with each other.

*5) The specifications of all are not provided individualy.

It is necessary that al of those specifications are satisfied at the same time.

*6)The display quality is guaranteed by the Typ timing.
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Tc
_ TclkL TclkH
DCLK Tclkr Tclkf ,
N 2.3V N
0.9V 1.65V
RO-7 Tch
GO-7 ¢
BO-7 Tcl Tset Thold
A / 2.3V
X 0.9V
N AN
RO-7
GO0-7
BO-7
Th
ENAB ] B
Thd
RO-7 c001 C768
GO0-7
BO-7 44 {44y
ENAB 1_ — 1M 1 M1 M —
Tvd
Tv
Tc
ccck [ UYUUUUUUY _JTUUUUUULUL
0001 0003 0005 1275 1277 1279
0002 0004 0006 1274 1276 1278 1280
rRO-r = @ @— 77177717 T T
Go-7 1T trnrhy
BO-7 |
ENAB | Tdn=0clk Tdn=0clk ———
Fig.10-3.Input Signal Timing Chart
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C768 R G B R G B
0001 ! 0001 { 0001 | 0002 { 0002 | 0002 | 0003 | 0003
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10-4. Correspondence between Data and Display Position

Fig.10-4 shows the Correspondence between Data and Display Position.

S0001 S0002 SO003 S0004 SO005 SO006 SO007 SO008

R G B R G B
C001 | 0001 ;0001 { 0001 | 0002 | 0002 | 0002 | 0003 | 0003

R G

----------------- $3839 $3840

G
1280

1280

1280

1280

Fig.10-4.Correspondence Data and Display Position

10-5. Power Supply Seqguence

The sequence of input signals and On/Off of the power supply of this LCD module should be
in the specification shown in Fig.10-5 to prevent latch-up of the driver ICs and DC driving

of the LCD panel.

T4 20ms(Voltaoe descent)

vee ON L 475V 4.75V
4,75V 0.5V
OFF
(ov) T1 20ms
0.1s T7
LVDS H _ A oon \K
Differential | Jri-state TT10% Tri-state .
Input I<_>
‘ DCLK should be in a range of
T2 4—> the spec.(Frequency etc. of Oms T5 40ms
the LCD.
Oms T2 40ms
Inputs should be in a range of the spec. of the LVDS.
Fig.10-5. Power Supply Sequence
FLC43XWC8V-06
CUST.
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11. BACKLIGHT SPECIFICATIONS

11-1. Pin Configuration for Backlight

Table 11-1(a) and 11-1(b) shows the description and pin assignment of the connectors (CN-A
and B) for the Backlight of this LCD module.

Table 11-1(a) Pin Assignment of CN-A Tablell-1(b) Pin Assignment of CN-B

F,)\}g Signal Function %g,%lf F,)\ig Signal Function %&%‘f

1 Vil Power supply for CCFL 1 Red 1 VL3 Power supply for CCFL 3 Red

2 VL2 | Power supply for CCFL 2 Red 2 V14 | Power supply for CCFL 4 Red

3 NC —_— 3 NC —_—

4 | GND Ground (for VL1, 2) White 4 | GND Ground (for V.3, 4) White
Connector : Housing : BHR-04VS-1

: Contact : SBH-001T-P0.5
User’s Connector : Post with base  : SM04(4.0)B-BHS-1-TB
Supplier : Japan Solderless Terminal Trading Company LTD. (J.S.T.)
11-2. CCFL

Supplier : SANKEN ELECTRIC CO., LTD Part No. SD26E3850E8350B3113000

11-3. Life
The life of the backlight is a minimum of 25,000 hours at the following conditions.

(1) Working conditions
Ambient temperature : 25+ 5°C
Tube current(lL) : (10.5mA or less)

(2) Definition of life
Brightness becomes 50% or below 50% of the minimum brightness value shown in Table
9-1.
The lamp cannot be lit by the breakdown voltage of 1600Vvms.

DOCUMENT CONTROL SECTION

Lamp is flashing.

11-4. Lamp Assembly set (for replacement)

Lamp Assembly set (with charge) is prepared for maintenance.
This set consists of an upper lamp assembly and a lower lamp assembly.

Type number : FLCL-21
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12. APPEARANCE SPECIFICATIONS

12-1. Zone
Inside display dot area (369.6x 221.8mm)
Display dot area means active area.
One pixel consists of 3 dots (red, green and blue).
Foreign particle and scratch unharmful to display image, such as the foreign particle
under polarizer film but outside of the display area and scratch on metal bezel, backlight
module or polarizer film out of the display area, etc., are not counted.

12-2. Bright spots
(1) Bright spots by the defect of TFT.

=Visible under bias of 2% ND filter ................................ High bright spot R«G
«Visible under 5% but invisible under 2% ND filter......Low bright spot ReG=B
«Invisible under bias of 5% ND filter...........c..cccccoeeee. Not counted

(2) Bright spots by the light passing through tears, breaks, etc in color filter.
eExceed size of ahalf dot.........ccccoeeiiiii High bright spot
A half dot Or 1€SS.....cciiiiiiiii e Not counted

(3) Bright spots by the light passing through tears, breaks, etc in chromium mask.
D = (=<0 [T 0T o o P High bright spot
D101 0 0] g 1= TSP Not counted

12-3. Test condition
Inspector must observe the LCD screen from the normal direction under the illumination
by a single 20W fluorescent lamp. The distance between the LCD screen and the inspector
should be a height of 50cm above the worktable.
The vertical illuminance is 300 to 600lux (reference value).
Bright spot should be counted under entire black screen.
Dark spot should be counted under entire white screen.
Frame frequency should be 60Hz.

12-4. Specifications
Table 12-4 shows the appearance standard.

(Notel) Please do not mistake a single bright spot for a bright spot connection due to
Cs(supplemental capacitance) line at the center of each dot.
(Note2) If a pixel is dark partially, it connects into the number of dark spots in accordance

DOCUMENT CONTROL SECTION

with following rule.
() S<1/3: Not count. Only one of 4 dark connection is allowed.
(b) 1/3<S<2/3 : Considered as 0.5 dot.

(C) 2/3<S : Considered as 1 dot.
(S=Dark spot size/dot size)
(Note3) Min. distance between foreign particles : 100mm
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No. Item Judgment method and standard
1 Bright spot (high and Low) <3 dots (Note 1)
2 Bright spot connection <1 pair (Note 1)
(high and low) (2 dot connection in horizontal)
3 | Total of bright spot <3 dots
4 Dark spot <5 dots (Note 2)
5 Dark spot connection <2 pairs (2 dot connection in horizontal) (Note 2)
6 | Total of dark spot < 5dots (Note 2)
7 | Total of dot defect(bright and dark) < 8 dots
8 Distance of high-high high >15mm
bright spot others >5mm
9 Distance of dark spot >5mm
10 | Scratch on polarizer W 003 Not count
L 6 Not count
0.03 W
0.05 6 L 12 5
12 L 0
L 06 Not count
0.05 W 06 L 5 3
0.10 5 LWxL 05 1
5 L05 WxL |0
0.10 W —_— 0
11 | Dent on polarizer D 03 Not count
03 D 04 6
04 D 0
12 | Bubble in polarizer D 0.5 Not count
05 D 0
B s t (black/white) by forei ticl D 05 >
ot (black/white oreign particle
P y anp 05 D 0
. . . ! D 0.2 Not count
14 | Bright spot by fiber foreign particle
(under the polarizer. i.e. between the 02 D 03 2
polarizer and the glass) 03 D 035 1
(Note 3)
035 D 0
W 0.03 R — Not count
151 Line (black /white), scratch by fiber L 6 Not count
foreign particle 0.03 W
L 12
0.05 6 5
12 L 0
L 0.6 Not count
0.05 W
01 06 L 5 3
5 L 0
Count as spot
01 W (WHL)2 D | ) jackiwhite) of No.13
16 | Mura Invisible under 6%ND filter from center of display.
(Display pattern : Black, White, 50%gray)
D:Average diameter [mm], W:Width [mm], L:Length [mm], S=(bright spot size)/(dot size)
FLC43XWC8V-06
CUST.
Tech Bes LCD-00252
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Applied Condi e .
area Item tion Specification
As for the display position in the display dot area, the
variation of tolerance between window frame of the upper
bezel and dot display area (right, left, up and down) is shown
in the following table.
Opening dimension of bezel
Dot display width Effective
E | F _display area
A
D
Opening Dot r
dimension display Dot disol
of bezel width ot display area
)
= N\ Y _width of
E | _| display frame
£ | bispl A
ISplay -
Q location Hlon- B \ c
o lighting
~+ H <— G
Q Y
=
@ Width of
2 L X Bezel display frame
Tolerance (X direction) Tolerance (Y direction)
|E-F] 1.0mm |A-B] 1.0mm
|IE-H] 0.7mm |A-D] 0.7mm
|[F-G] 0.7mm IB-C] 0.7mm
|G-H] 1.0mm |C-D] 1.0mm
*The dimension of effective display area, dot display area and
display frame should follow the dimensions described in each
specification.
FLC43XWC8V-06
CUST.
Tech Bes LCD-00252
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13. ENVIRONMENTAL SPECIFICATIONS

Table 13-1 shows the environmental specifications.

Table 13-1. Environmental Specifications

Item Condition Remark
Temperature Operation 0~57°C (Notel) Temperature on surface of
LCD panel (display area.)
Storage -20~60°C
. Operation 20~85%RH Maximum wet-bulb temperature
Humidity should not exceed 29°C.
Storage 5~85%RH No condensation.
. . . 10~500Hz, 1 cycle/20minute : :
- ' ' For single module without
Vibration Non-operation 2G, 1.5mm max, 2hour each X, ing ule withou
. . package.(Note2)
Y and Z directions
Shock Non-operation | 30G, 6ms, 1time each
+ X, + Y and + Z directions.

Notel: Temperature on surface of LCD panel should be under 57

Note2: Table 13-2 and Fig. 13-1 show the shock resistance standard when module is packaged.

Table 13-2. Shock Resistance Standard when Module is Packaged

DOCUMENT CONTROL SECTION

F (Side face) —

I (Front face)

Dropping location Dropping height Count
A~J 60cm 1 time
G (Top face
( T ) (Rear face)
| C (Edge)

—+—— E (Side face)

B (Edge)

A (Corner)

D (Edge) H (Bottom face)

Fig.13-1. Direction to apply shock to package
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14. INDICATIONS

This module has the following indications.

(1) Product name : LCD unit

(2) Model number

(3) Product drawing number: NA19027-C051

(4) Manufacturingnumber :3 X 0 0 0

(5) Version number

(6) Country of origin

(7) Company name

: FLC43XWC8V-06

0

1

: 01A (Example)

Serial number

(To be reset every month on 1st.)

Manufacturing month
(Oct. = X, Nov. =Y, Dec. =2)

Last digit of manufacturing year.

-1st 2 digits “01” means operational version.
-3rd alphabet means functional version.

: MADE IN TAIWAN

- FUJITSU DISPLAY TECHNOLOGIES CORP.

(8) Caution when changing cold-cathode tubes and disposal method of them. (See Fig. 14-1)

(WHEN CHANGING COLD CATHODE FLUORESCENT LAMPS, FOLLOW OPERATING
SPECIFICATIONS. ESPECIALLY BE CAREFUL ABOUT THE LAMP'S SIDE-EDGE.

THIS TFT COLOR LCD CONTAINS COLD CATHODE FLUORESCENT LAMPS.
PLEASE FOLLOW LOCAL ORDINANCES OR REGULATIONS FOR ITS DISPOSAL.

.
Fig.14-1

LCD unit MADE IN TAIWAN
FLC43XWC8V -06 2101234
NA19027-C051 01A
FUJITSU DISPLAY TECHNOLOGIES CORP

Fig.14-2 Product label (example)
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15. PACKAGING
Separately specified in packaging specifications.

15-1. Packaging specifications
(1) 5 LCD modules / 1 package.
(2) Weight: approximately 13kg / 1 package.
(3) Outline dimensions : 509mm(W)x 250(D)x 398mm(H)

15-2. Packaging method
Fig.15-2 (a),(b),(c),(d),(e),(P),(g) show the packing method.
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backlighlt cable lo

the rear side of module by

Scotch taepe

K
® I#Jﬁ’?

(IM:%421)

scolch lage

,_
i1/

Deflail of cable sectlion

Put LCD module into am Banti-stalic bag
Fig.15-2(a) Packaging Method
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S5et 8 corrugated

carton onfio

boitom holders (2 pieg

cesl

artilionm Box
IRV Y :
e (NA19002-T251)
Harking of imserfion diraclion
of LCD wmodule
Marking of LOD module EIIQI /
Marking of FUL model numbar fff l
k
b h
e H
H-\"'-\-\._\_\_ |
gl | INTS
(HA183002-T24T7)
Set the molders se that ihe insertiom side of partition box Taces ue.
Fig.15-2(b) Packaging Method
FLC43XWC8V-06
CUST.
Tech Bes LCD-00252
EDIT| DATE DESIG. | CHECK | APPR. DESCRIPTION FUJITSU DISPLAY TECHNOLOGIES /
DESIG. | | | cHECK | | APPR. | CORPORATION| | 27




2 | 3

4

FLC43XWC8V-06

DOCUMENT CONTROL SECTION

DATE

Place

the oartition

box with holders info fhe corrugated ¢

Marking of

grion

L= E=1 -

al disglay SurTace

Corrugated c
{(HNA19002-T25

ariaon

ol

Cr:lﬁg EEE.IDH aftE.r inﬁertll:lnl ':\"_“II"I"'IJI;IHtEIj carlon
ﬁfjf’ Fartition cartfon
P x\ —
Haolders
ﬁff ﬁf Hotel) Insert the pariidlion box sa lhat
“ 113 marking si1de will correseonds wilk
the direction mark of diselay side on
l—f the inside of 1he corrugated carlon
Fig.15-2(c) Packaging Method
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Flace Lhe unil=-packed praoduclt in lhe
A carrugated carion one by one, fgf
,#’3#
-~
o / \
[ Diselay \-\
\ surface \H

|

Nolel) When modules are shows from The disslay side,
Lhe cable is lecaled &n 1he righl

Mote2) Imgerd Ehaw widh cara o bhai The cable will
apt bé sluck 18 fThe aerfibios Box

Notedl Ike disslar 8180 of LOD madule and the side
al The parlilien bax vhere lhe model number
is marked should Tace lhe same direclion

Noted) Please confirm 1hal the digplay side al LCD
wpdela and the Indlcallan of 1he dlseley side

a8 The corrusaled corfon [ece [he same
direchian.

Fald the anti-electiric bag in 1he same direclian,

Anti-eleciric bag

e
e
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% Fold esch anti-alactric bag lopelher lo

g carfain direclion as the arrow.

Fig.15-2(d) Packaging Method
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Place two upper holders on the gariition box and close the inner lid

Holder

J (NA19D02-T247)
¥

Halder
(NATS002-T24T)

Kfder pulling Lhe cower, seal Ethe carlon with OPPF {tace or vinvecloth taps.
OPP tapa Virwcloth tacs

ivalent Lo Mo, T0:SEKISD

wouivalent o FLOT-0020-E311:FL
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W

-

When using OFP fape sWhen usimg winvreloth tape
Bollam: H melhod Toe. BHoifom: H meihod
Tan | method

Woilel Make sure io siick fhe side edge with the taee of I0eca or more

Fig.15-2(e) Packaging Method
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Shipping Label

State
Stick

a

(1]

sidae

lhe Teollowing ilems on shipgping label,
the label according te the lecaling mark on
fece of corrupaied carton.

[iem to state

*Model MWo. section : indicate the product model number
sPBrawing WNo, section : indicate the product drawing number
*Guantity seclion : indicaie the quantily of packing
*Revision Mo. sectiom : indicate the product revision number

+S5erial Ne. of ihe same packing unif

(2} Pasitian of sticking shiepinag labeal
Standard of sticking label
,_Z{ xx&zﬁ______J.
n Eirien by
el w0 . w
ey R €
HefteH £
I.FI Shipping label
Bar-code .—" NA19002-B012
mafpf jw gafen
S5mm max
Fig.15-2() Packaging Method
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Ctandard of LCD collected overses packing Corrusatéd carton
Iu'll (FLSB=00B2=4201)

Silicagel esauivarent o lha
FLDI=-003B=-Y3A01u2pcn

Palyaihy lane shast FLES-0IE2-C3048
by mirplans V500x)500 ]'|I

Cormer argda i FLAHIOST-r218 leradh 12T by ship

%Eﬂ'r‘ﬂ' oo B FLAHIET-YAT leradh 12350 by ol rolere

Foilvalhy lene bam

I.'r FLSE-D062-Ca0| < 1 120u1 | 20=20000 :bv shie
PP belt FLOI-0150-E303)

For 2 ssctions
Secomnd Third
| mverl

l'I'\\_I':u- wirolans
% by ahip

\aae
a0 Y

i

B Snould e Teeed and sl ed

bv shin

Feietlte FLSA=-0082-0201)

' Folvathviene ahesl FLSE=-D0E2=-CR0N
br shie 1150%1150

jfﬁlruluh film: Tgr wraceping by hand

FLD =D082-C203
Use mrid Dosn: 3 Flmes wrap HalalyDimansign i& § ) danaled dnelde dimandian
HelaPi B bexan T 5 levers nacinym J0 beaxas) by shia
B bexas % 3 Lavers (aninum P4 baxas) By wiraland
Heladd This draving sahowa marind trasasarlalion spacilicalion

Middle: 2 times wrap

Figure.15-2( ) Packaging Method
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16.WARRANTY

The warranty period is one year after manufacturing. Products which fail during this period are
repaired or replaced without charge, unless the failure is caused by user.

17.PRECAUTIONS
Adhere to the following precautions to properly use this LCD module.

(1) Fail safe design
LCD module has an inherent chance of failure. Customers must protect against injury,
damage or loss from such failures by incorporating safety design measures into your
facility and equipment such as redundancy, fire protection, and prevention of over-current
levels and other abnormal operating conditions.

(2) Handling of LCD panel

Do not apply any strong mechanical shock to the LCD panel.
Since the LCD panel is made of glass, excessive shock may damage the panel or cause a
malfunction.

Do not press hard on the LCD panel surface. (Max 2.0kg/cm2)

In the LCD panel, the gap between two glass plates is kept precisely and uniformly to
maintain display’s characteristics and reliability. If this panel is pressed hard, the
following troubles occurs.

(a) Ununiformity of color

(b) Orientation of liquid crystal becomes disordered
Problem (a) returns to normal after a while. Problem (b) returns to normal if power is
shut off once then turned on again.
However these operations should be avoided to insure reliability.

Do not scratch the polarizer film on the LCD panel surface.
Do not press or rub the display surface with a hard tool, pincet, etc.
<For handling, use cotton or conductive gloves so that the display surface is not stained.
<For If the display surface is stained by dust or dirt, clean it as follows with a soft cloth
(deer skin, etc.)

[Dust] Wipe off with a soft cloth. (do not rub.)

[Dirt ] Wipe off lightly with a soft cloth after soaking in the clear water and squeezing
hard out of water drops. Only if the dirt is hardly wiped off, use isopropyl alcohol
or ethanol.

Be careful not to splash the water or the solvent and water penetrated between
the polarizer and the LCD panel.

Do not use solvents such as ketone (acetone, etc.) and aromatics (xylene, toluene,
etc.)

«If saliva or water drops are left for long time, it may deform partial deformation or

discolored. Wipe off immediately in the same way as for dirt.

<Do not allow oil to adhere to the module, since the cleaning of oil is difficult.

Do not place or contact objects on the display surface for a long period of time.
That's because this may make some parts of the LCD module distorted and the display
quality may decline.
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(3) Handling of LCD module

Do not pull the cold-cathode tube cable strongly.
If the cable is pulled with the loaf of 2kg or more, the cable may be damaged or reliability
may decrease.

Assemble the module into user’s system in a dust free environment.
If conductive foreign matter adheres to the module, failures may occur.

Take anti-static measures for assembling the module.
Since the LCD module contains CMOS-ICs, the following considerations are necessary.

e For assembling the module, operator should be grounded and wear cotton or
conductive gloves.

< Floor of work area and work table to assemble the LCD module should be covered with
electrostatic shielding in order to discharge static electricity via an earth wire.

= If necessary, ground operation tools (soldering iron, radio pliers, pincet, etc.).

< Do not take the module out of the conductive bag until the time when the module is
assembled.

= Assemble the module under low humidity (50%RH or less).
Do not pull the connecting cable on the rear face of the LCD module strongly.

Do not disassemble or remodel the LCD module.
If this LCD module is disassembled or remodeled, it may have some trouble, or the display
guality and reliability may not be assured.

(4) Precautions for operating the LCD module

Adhere to the specified power supply sequence.
If not followed, the CMOS-IC may cause a latch-up, or the DC voltage may be applied the
liquid crystal, and a failure or serious deterioration in display quality may occur.

Do not operate the LCD module when condensation is present.

If the LCD module is operated when condensation is on the terminals of the LCD panel,
the terminals cause electrochemical reaction, and may reach disconnection. Condensation
easily occurs especially when the module is moved from a cold environment to a warm
environment.

Trouble that occurs when the LCD module is used at not recommended temperature.
= Operation at high temperature(>60°C) :Display colors shift to blue.

DOCUMENT CONTROL SECTION

= Storage at high temperature (>60°C) :The polarizer film deteriorates and contras
decreases.

= Operation at low temperature(<0°C) :The response speed decreases considerably.

= Storage at low temperature (<-20°C) :The liquid crystal may solidify and become
damaged.

Always input the control signals at the correct timing.

If control signals (DCLK, or ENAB) are not input, or if the timing is out of the specified
timing, DC voltage may be applied to the liquid crystal and, as a result, cause image
sticking or deterioration of contrast.
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(5) Precautions on designing module mounting

Do not press the display surface and bottom face of the LCD module.
Display quality or reliability may be deteriorated if the installation of the LCD module is
inappropriate and, as a result, excessive pressure is applied to the surface of LCD screen.
Brightness uniformity or the reliability of CCFL may decrease if the pressure is applied
to the backlight module.

Consider the module mounting design, so that twisting and bending do not occur to the
LCD module.
Excessive twisting and bending may damage display quality and reliability.

The power cable length between the LCD module and inverter should not be extended.
Otherwise the backlight may not light or flickering may occur.

Do not make the power cable of the backlight clung to a metal plate, etc.
Backlight frequency current for backlight driving may leak to the metal and desired
brightness may not be assured.

When Mounting LCD module with M4 screw(x4) should be screw up under 5.75kgf-cm torque

(6) Storage method

Do not store the LCD module in an atmosphere of organic solvent or corrosive gas.
In an organic solvent atmosphere, the polarizer film discolors and display quality
deteriorates.
In a corrosive gas environment, various problems may occur.

Store the LCD module in a Fujitsu package.
At storing, Fujitsu packages can be stacked up to 4 boxes.
The LCD module is in an anti-static bag. Keep the module in that status.

It is recommended that the storage environment should be humidity controlled, cool and

dark.
Recommended storage environment
<Place :Dark (avoid direct sunlight)

=Temperature : 10~35°C
eHumidity : 50~60%RH

Note) If the module is left in an environment of 60 or more for a long period of time,
optical characteristics may deteriorate.

DOCUMENT CONTROL SECTION

(7) Storage method

If the LCD panel is damaged, do not inhale or allow the liquid crystal to enter the mouth
If the liquid crystal contacts the body or cloths, wash it off with soap immediately. Follow
precautions for regular electronic components.

Solder flux on the printed circuit board is harmless to the quality and reliability of LCD
module.

Fujitsu is practicing non-wash technology on module assembly process.

DATE

FLC43XWC8V-06

CUST.

Tech Bes LCD-00252

EDIT| DATE DESIG. | CHECK | APPR. DESCRIPTION FUJITSU DISPLAY TECHNOLOGIES /
DESIG. | | | cHECK | | APPR. | CORPORATION| | 3°

i I I 1 ]




1 2 | 3 4

FLC43XWC8V-06

DOCUMENT CONTROL SECTION

DATE

(8) CAUTION IN DESIGNING INVERTER

Fluorescent lamps driven by high voltage are included in this LCD module. Please stand
to the instructions below when designing inverter that lights the fluorescent lamps.
Otherwise it may lead to FATAL FAILURE, such as SMOKING or FIRING.

APPLY PROTECTIVE CIRCUIT in preparation for lamp breaking, wire breaking and
short circuit. The protective circuit should also detect half open circuit and wire breaking
in narrow gap etc.. Otherwise it may lead to fatal failure.

KEEP ENOUGH CURRENT CAPACITY of inverter output for leakage current, which
leaks from lamps and wire to surrounding metal material. Usually output current of
about 1.5 times as same as the lamp current is necessary. But it sometimes varies due to
characteristics of the inverter itself. So before determining design, please check
characteristics of the inverter by connecting it to the LCD module.

KEEP ENOUGH TEMPERATURE MARGIN for each parts mounted on inverter.
Temperature of the parts becomes higher when they are mounted in the final products
due to heating inside. The temperature of each parts MUST NOT increase over the
guaranteed temperature.
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18. PRECAUTIONS FOR USE

This Product is designed, developed and manufactured as contemplated for general use,
including without limitation, general office use, personal use, household use, and ordinary
industrial use, but is not designed, developed and manufactured as contemplated for use
accompanying fatal risks or dangers that, unless extremely high safety is secured, could lead
directly to death, personal injury, severe physical damage or other loss (hereinafter “High
Safety Required Use”), including without limitation, nuclear reaction control in nuclear facility,
aircraft flight control, air traffic control, mass transport control, medical life support system,
missile launch control in weapon system. If customer’s product possibly falls under the
category of High Safety Required Use, please consult with our sales representatives in charge
before such use. In addition, FDTC shall not be liable against the customer and/or any third
party for any claims or damages arising in connection with the High Safety Required Use of
the Product without permission.

19. MISCELLANEOUS

Specifications of the TFT-LCD panel and other components used in the LCD module are
subject to change. Both parties shall discuss together before change.

If any doubt is raised in the content of the specifications, both parties shall discuss and make
best effort for the agreement.
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