PRODUCT SPECIFICATIONS

SHARP Liquid Crystal Displays Group

LQ231U1LWO1
TFT-LCD Module

Spec. Issue Date: Apr. 22, 2005
No: LD-17428



ftEES | LD-17428

{ERRH : 20054 48 22H

WEH : £ H B

ER
i) 455E)
WA fE Bk &

LEd TET-LCDEY a—)
A LQ231UILWO1

MIOMEKRFIL, FEFEFEL2EDTE BIFTHRENTEY £,
SREFCOVTEBE HIIFREREE TITBR LML Z X,

vy — 7R
TNA IR BB AR
%IWIHE L H— H2RR
BFE | BISH[ 5 B|x %@

W& D@

5 3 B S E S
W R BBEIRK B F| A 4|

&




PREPAREDBY:  DATE ' SPEC No. LD17428
SH ARP FILE No. '
ISSUE : Apr.22.2005
APPROVEDBY:  DATE PAGE _: 39 pages

Mobile Liquid Crystal Display GROUP

SHARP CORPORATION APPLICABLE GROUP

Mobile Liquid Crystal Display

SPECIFICATION Group

TFT-LCD Module \

MODEL No.

LQ231U1LWO1
\SFLC59UXCSV—02AZ/

CUSTOMER :

[J CUSTOMER'S APPROVAL

DATE

BY

e e

T. Yatsui T. Naka
Department general manager Division deputy general manager of
Product Quality Assurance DEPT.III Mobile LCD Design Center III
Mobile Liquid Crystal Display Group Engineering Department II
SHARP Corporation Mobile LCD Design Center III
Mobile Liquid Crystal Display Group
SHARP Corporation




1 | 2 | | 3 | 4

U100 010000000 0O 0 0O [ (REVISION HISTORY)

oooodo O o O o o o O o o ooon
Revision Date Prepared Checked Approved Summary
. oo
01A Nov.22,2001 Nagatani | K.Tanaka T Naka ]
1st issue
02B gooooooad
Jan.15,2002 Nagatani | K.Tanaka T.Naka Apply response time improvement
circuit
AG 000000 00 O
03B Apr.22,2005 | Miyamoto | T.Ito F.Yamada | Change manufacture
to SHARP.
Z
=
=
Q
5|
0
—_
o
[a'=]
)
Z
o
O
|l
Z
=
=
=}
@)}
o
)
>
g 04 |20020822 |Nakashima| Nagatani | KThnaka | ReviseP2,4,1723:39 LQ231U1LWO01
(FLC59UXC8V-02 A)
06 (20050422 | Miyamoto Tio | Add 03B, Reviced P3,22 24,25,30,31,34,35,37 LD-17498 CUST.
05 (20030311 | Nagatani KTanaka | Revise P23 F
EDIT| DATE DESIG. |[CHECK APPR. DESCRIPTION E
DESIG. | 20011122 | Neloshima | CHECK | Nogatani | sppR. | Kl | S1ARE CORPORATION [ /39
T I | |




1 2 | | 3

DATE |DOCUMENT CONTROL SECTION

4
] O (CONTENTS)
OO0 OO Applcations ..o ot ot e ot e e et e e e e e aeeceaaeceaaeaaanann 3
000 0O0OProduct name and model number ... ... .. .. . .o . 3
I O I I =3 = 3
00000000 Mechanical specifications - ....ooe e oe oo i i ceeaaaacn 4
0000000 DO Electrical specifications
00000000000 Absolute maximum ratings - .cueceeeeceeaeaeeceancaanan 5
O0000000D0ODO0O0ORecommended operating conditions .. ..ovoeeeoeaeaan.aa.. 5
000000000 O Electrical characteristiCS. .o weoeeeceeae o e cceecaanaaaan 6
000000000 Optical specifications . ..vooe e ee oo e e e e e e eeeceeaaaaeans 8
000000000000 Interface specifications
0000000000000 00D0000D0000ODOdO Signal desceription ...... 11
0000000000000 000 Color data assignment .. ovoveeeonnaenaa... 16
D000000000000000 Input signal timing...e.oeeeoenoneaenaan... 17
0000000000000 00D Correspondence between data and
display position .......ocoeoeieaiaiaaaaaann 19
O0000O0O0DDODODODOPower supply sequence .....oocee e oo aeaeanananan 19
00000000004 Backlight specifications
0000000000000 00 Backlight pin configuration ................... 21
000 0O0000D0000]Inverter characteristics «.ovceeoeeeoeieeaeeanaanann. 21
1 1 S 22
0000000 Environmental specifications . ... ..ocoe e e e oo ceceaeceaaan 23
I I ' T T o) = 24
00000000 Packaging specifications ... ..o eeoeee oo e e e e ceeeeaaeennn 25
I U . - 1 25
O0000D000000D0 Precautions. « oo eeoe e ae e aeaaeaaaaaaanaaaanaanan 25
O0000D0O0O00O000Precaution for UsSe . ..o eee e e eeeeeeeeeeeaeaeaaanannnn 36 O
O000O0DO0DOMISCEllaneous ... oeoecececaeeeacacacacaaacacacaanaannn 36 [
LQ231U1LWO1
(FLC59UXC8V-02 A)
LD-17428 Sk
04 | 20020822 Change page numbers of 14.and15. _
ED;;SIE,-ATE DESIG|. CHECK |CH/;EER. | | DESCRIPTL(;I:R- | SHARP CORPORATION E ) /
T I [ |




1 2 | 3 4

000 00O Applications

000ddde310-UXGAOO TFT-LCDODOOOOOOOOad A
This specification is applied to the 23.1-inch (59c¢m) diagonal UXGA TFT-LCD module.

000 00 Product name and model number

00000 O Product name OUXGAODOOOOTFT-LCD OODOO
olor TFT-LCD module supporting UXGA

00000000 Model name 0 1LQ231U1LWO01 (FLC59UXC8V-02 A)

000 0O0O0Overview I

DATE |DOCUMENT CONTROL SECTION

0 LCDOOO0OD TFTOOODO0O00000000000000000000,0000 1,600%
3(RGB)x 1,200000,0000000 59em 0000000000000 O*MVAODOOODOOD
000,0000@00 1600),0000000(500:)0000000000000000,000 1,6770 |C
00,0000000000000

OLCDOOODO UXGADOOODOOO RGBOOODOOODO@WDDOOO,00000D00DOOO
0000000000000000000,000000000000000, 000000000 |
0000000000000 00000000000000o0oo0o
OLCDOODO0OODOODOOOOODOOODO+5VDCOOO@OODOOOoOooo)a —
*MVA: Multi-domain Vertical Alignment

This LCD module is a display device using a TFT active-matrix liquid crystal panel with
23.1-inch (59 cm) diagonal screen and 1600x1200 pixels. By applying Fujitsu’s proprietary |D
*MVA-LCD technology, this LCD module features high image quality with wide viewing angle
(160 degrees from all directions) and high contrast ratio (500:1 direct on-axis direction). Total
number of color is 16.77 million, which makes possible the reproduction of natural color.

This LCD module has a digital RGB interface (LDI) supporting UXGA screen format. Since this [
LCD module operates under non-interlaced data enable mode, either Hsync or Vsync signal is
unnecessary, and images are displayed on the screen by controlling a data enable signal under

specified timing.

E
The supply voltage required for the operation of this LCD module is +5V DC (without power
supply for backlight).
LQ231U1LWO1
(FLC59UXC8V-02 A)
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1 3 4
Input signals
CLKM
cexp 0 vro |
AOM T —
] : [ EPNEEN
A7M > — P LDI : GE S TFT color LCD panel
0 I & 1600 X 3(RGB) X 1200
] CoTTTTmTmmmmmmm I m Y [«] '
A7P DC/DC S | — %
PD Converter O 1 1 1
SSELEC | | | teeeeeeemeeieeees Data dri
ata driver
GMCH/GMCL ) e Back light
- Bias voltage ——
+5V DC i supply circuit
+12V DC Inverter circuit
Vent
— VVRr
Figure 3-1 000000 0O 0O Block Diagram
00000000 Mechanical specifications
OLCDOODOOO0ODOOO0OD0O0O0 4100000
Table 4-1 shows the mechanical specifications.
Table 4-1 0 00 0 0 O Mechanical specifications
Ttem Specifications Unit Remark
]D).D 0o 530.0x 432.8x 32.5 typ mm | *1
1mensions
oood
Display Resolution (1,600% RGB)x 1,200 _
oooooo
Display Dot Area 470.4% 352.8 mm
oooooo
Dot Pitch (0.098x RGB)x 0.294 mm
oooooo 11 L
Aspect Ratio '
ooodoo oooooo . %9
Back light Side-edge type
o d
Weight 5,500max g
FG-SG Short-circuited — —
(*1) 000000000000O370390000000000
For details on dimensions, see dimensional outline drawing. (see page 37-39)
(*2) (@ 2.6x 6 lamps)
000000000 Back-light includes one inverter.
LQ231U1LWO01
(FLC59UXC8V-02 A)
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00000000 Electrical specifications

00000000000 Absolute maximum ratings

gboboooobooooooooboooooooooo

Table 5-1 shows the absolute maximum ratings.

Table 5-1 0 000 0O 0O O Absolute maximum ratings

Item Symbol | Condition MIN. TYP. MAX. Unit
o000 O cc Ta=250 -0.3 — 6.0 A\
Supply Voltage Omnw | Ta=250 0.3 — 14 s
ooog _ i o
Signal Voltage Ooo Ta=250 0.3 3.6 \Y
oood _ i L .

Control Voltage Ocnt | Ta=250 0.3 Vinv \Y
oooooo
Brightness 0 VR Ta=250 0 — 4.0 v
Control Voltage
LDI Power down PD Ta=250 -0.3 — +5.5 A%
00000000000 Recommended operating conditions
00000000000o0oo0ooo0oooooooooon
Table 5-2 shows the recommended operating conditions.
Table 5-2 0000000 Recommended operating conditions
Item Symbol MIN. TYP. MAX. Unit
oooog (@o)
. a . . .
Supply Voltage (Logic) ¢ 475 5-0 5-25 v
0000 oooooog
O . . .
Supply Voltage (Inverter) v 10.8 12.0 13.2 v
ooooog
. a O — —
Ripple Voltage ec e 50 mV
LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
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0000000000 Electrical specification

gobodboooobooboobbooboobbooboobboobbooboobbs-200
goboobooooboobboooboonoobo

Table 5-3 shows the electrical specification. While, Fig.5-2 and Fig.5-3 show the equivalent
circuit of the logic signal input and the supply voltage input respectively.

Table 5-3 [0 0 0 0O O O Electrical specification (DI interface)

Item Sym. Condition MIN. TYP. MAX Unit Remark
0000 Highd O
. A . g — — 100 V
Differential-input Voltage (High) " M
dodd Lowd d
. L. g -100 — — V
Differential-input Voltage (Low) It M
Vce=+5% 0.5V
goooogo
. .. . g = 250 345 450 V
— | Differential-input Voltage Width T | Vss= OV M
A DCLK=81.000MHz
= | PD Oy 2.0 — Uoo v *4
SSELEC O | Tv=60Hz ooo | — 0.8
Hooo Icc — 1850 2720 mA *1
Supply Current
gooooa
Iscc — — 2.9 A *2
Supply Rush Current
oooo 0w =12.00
— 3.8 4.5 a *3
Supply Current Invv Uy =00
gooooa
. g 0 — 3.5 a
E Brightness Control Voltage R
@)
S| 00000 | =12.00
ol 0 w — 38 — kH
% Lighting Frequency Ow =00 z
Z|oooooo
I 0 — 0.8 0
Lighting Fix Voltage [ ent
gooood
2.1 — a
Non-Lighting Fix Voltage O ent U v

G)TYPOOOOOOOOOOOOOOOOOO Veed 5.0V MAXOOOODOOOOOOOced4.75v
ogogooodgao
This typical value indicates the current consumption on condition that color-bar-pattern is
displayed and Vee=5.0V.
The maximum value indicates the consumption under displaying 2-pixel checker pattern and
Vee=4.75V.
Rush current is not included in either case.

*20000MC/DhbCOO0DD)IDDOODONOOOOOOOOn
VeeOODOOOODOODOOODODOODOOOODO
These items prescribe the surge current to internal DC/DC.
The current value for charging capacitors on the Vcce line is excluded.
(3000000000000 0dnnwD 16A00000000000
odo00do0o0oooooo@ooo)ydooooooooooooo
External power supply for inverter shall have the current capacity more than 16A as much as
the supply current (Iinv), otherwise the protective circuit of inverter (fuse) might not work.

(*4) SSELEC : H=0 0 SSO O off L (or Open)=00 SSO 0 on.
SSELEC : H=SS disable L (or Open)=SS enable.
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5y S — | |
:
DC/DC Logic Driver
Convert
GND | [ [
+12V =
5 |
~
QE’ Backlight
GND @ | LCD

Figure 5-1 0 0 0 O O Measurement Circuit

) DS90CF388 (National Semiconductor, Corp)
0000 Input signals

CLKM, CLKP 0 000 Differential oo noooooooiooioooooo :

AOM .

g 0o tnput | % !
ATM % | |
AOP oo | |

§ +3.3 ) : CMOS logic signal ;
ATP E 10kQ (pull-up) 0 internall]
PD (Power Down) O i i

ﬁ +12V
100Q

GMC —

Rvr 0.1y F -|— D

1

GMC 100Q /g D%
SSELEC o IS
50kQ E -

Figure 5-2 ILDIODODOOO0OOO0OOOOOOOOOO Equivalent circuit of logic signal input

EMI 0000 Filte
00000 Fuse r-w=-=-=mrmmmmmmmees

(5A) , ;
o R oo
Internal circuit
1000F 10p F
GND 0777 p

FG (Co00000000) 0000 Fuse 0000000 MMCT series (SOC)
Frame ground 0000000 Filter 000 SGM45C1H222
(Sumitomo Metal Electronics Devices Inc)

Figure 5-3 00000000000 Equivalent circuit of supply voltage input

LQ231U1LWO1
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00000000 Optical specifications
O00000ooooooooooooooon
Table 6-1 shows the optical specifications.
Table 6-1 00O 0O 00O Optical specifications
o Specifications )
Item Symbol Condition Unit | Remark Note
MIN. TYP. MAX.
— | 000 Hor. 0 1oo 0 =0 85 0 0 deg
Visual CRO 10 OO®
Angle Ver. e ooo 9 ooog :0 85 |:| D deg
ooDooooog 0 Lrup _ White/
Contrast Ratio CR =Q° (Ryz=0pen) 350 500 0 u Black OO®
gooooa 9 Ta=250] 0 20 35 ms
Response Time tog E’S;U’D
(ON) (B-W) Ta=00 0 50 100 ms N0
0ooooo o Ta=250] 0 10 25 | ms ®
Response Time tomo LR.U.D
(OFF) (W—B) =0 Ta=0[] 0 50 100 | ms
eI A S 0 Average
Response Time av L,R,U,D - of
(ON or OFF) tavg —0° Ta_ 250 0 15 0 ms Response
(all gray scale) Tv=60+ 3Hz time
. 1 |6 =0° 200 | 250 0 | cd/m? 010
Brightness npeoEun
Ogp=5Y,
agooad O =12.0V i
Brightness Al | ooowxo 75 0 0 % Z"lh‘te O@E)
Uniformity (at maximum
O X brightness) 0.283 |0.313 [0.343 | —
— Wil 5 0.299 [0.329 |0.359 | —
0 X 0 0.641 0 —
R
00 y 0 0.337 0 —
Chromaticit oO®
omaticity 1 4 X 0 0.302 | O —
Gl v O 0.588 | O —
0 X 0 0.147 0 —
5 By 0 |o.111| O -
o
o 0000 Display Mode 000000000 Normally Black VA
-
g 000000 Wide Viewing Angle Technology MVA
S
: 0000 Optimum Viewing Angle — 00000 symmetryld 3)
o
3 00O Display color 16,777,216 (8-bit color)
(@]
o
= 0000 Surface Treatment Anti-glare ( Haze valuel 25%,3H)
" (*1) D000 150200000000 0 Measured after 150 20 minutes from lighting on.
< LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
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O1mooooocs-1oo0000ddoonooooonO  FieldoO° OO OO500mm
Note-1)0 CS-1000 (MINOLTA Co., Ltd.) or equivalent luminance colorimeter should be used for the
measurement. Field=2° , L=500mm

00000000 DOO00bO0O00O0DOO0d0bO0O0o0DbOO0o0bOo00o0DOD0wx000OOOoOooOoOOon
*The viewing angle, contrast, brightness, brightness uniformity and chromaticity are
specified by the measurement under the dark room condition (1lux or less).

0200000000 RvR=open OO OO
Note-2)0 Rvr=open unless specified.
*RvR=50kQ 00000 RVR Oopen OO O ODOOOOOMO

*The specifications under Rvr=50kQ 1is equal to those under Rvr= open.

03M000000 MAXOOOOOODO
Note-3)0 Optimum viewing angle is defined as the angle along which the contrast ratio takes the
maximum value.

04000000000 Note-4) Definition of Viewing Angle(1)

00000000 Based on Fig.6-1. *J° (Front)

DD
Right0 00 O0ODO

D O
(3.0’clock direction)

Top OOOOOODO .
(120’clock direction)

LCD module

gv
Left00OO00O0O -
(9 o’clock direction)

D O
BottomO OO OOO
(6 o’clock direction)

Figure 6-1 0O 0O 0O 0O 0O 0 Definition of Viewing Angle 0 O

LQ231U1LWO1
(FLC59UXC8V-02 A)
LD-17428 ==
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05000000000 Note-5) Definition of response time
00000000 Based on Fig.6-2.

ooodo ON
Drive signal of OFF
LCD panel ; ;
ooodo good %% ooooo
Non-select status i Select status i Non-select status
O White
100% ;
% . 7~ 90%
g 1
= O
%[ |
g O 0 Black - 10% O Black
g 0% ! ! ! E
B Do | P Lor
o <> <
] ; : ! :
oooooo oooooo
ON response time OFF response time

Figure 6-2 00000000 O Definition of response time

0 6000000000 Note-6) Definition of brightness uniformity
do00ooodpooOOodo9oobooooooooooioboooooboooooooao
Brightness uniformity is defined by the following formula adopting the brightness (110 I9)

at the 9 points(0d O O )on the display area shown in Fig.6-3.

000 0O DOOO0O@L=-0000000000DO0O0DO0O00000Mmmx 100 O%O

| Min. In|
Brightness Uniformity (0L) = ——— x 100 O%0,n=1to0 9
| Max. In |
0,0 ‘|““ 800 1440 1600,0 dot OQpQOQUOOOOO0DOOOOODOOOOO
‘ ' ‘ gooooooo0+x3mmO000
0 0 0 190
| ' | Note) The center of each measurement
________ S B SR SR pomt defines thg center of spot of
luminance colorimeter.
‘ , ‘ The tolerance of measurement
D| 0 |]| 108 position ist 3mm.

Figure 6-3 00000000 O Measurement points for uniformity

LQ231U1LWO1
(FLC59UXC8V-02 A)
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000000000000 Interface specifications

O000LDIDODO0O0O0OO0O00000000000O0O Signal descriptions

LDIOO0O0DO0D0000000 (CNDVDOOOOO0OO0OO0 710000000000 720000

Table 7-1 shows the pin assignment of interface signals (CN1) and Table 7-2 shows the pin
assignment of the input signals.

Table 7-1 LDI 00000000 00000 0 O O O Interface signals (CN1)

Els Symbol /0 Function

1 Vee O 00000 Power supply

2 Vee O 00000 Power supply

3 Vee O 00000 Power supply

4 Vee O 00000 Power supply

5 GND O 00000 Ground

6 GND 0 00000 Ground

7 GND 0 00000 Ground

8 SSELEC I 00000000 SScircuit select
9 GMCH I y 0000 Gamma control(High)
10 GMCL I y 0000 Gamma control(Low)
11 AOM I 0 00O 0 Negative differential input
12 AOP I 0000 Positive differential input
13 A1IM I 0000 Negative differential input
14 A1P I 0 00O O Positive differential input
15 A2M I 0000 Negative differential input
16 A2P I 0 000 Positive differential input
17 CLKM I 00 00 Negative differential input
18 CLKP I 0000 Positive differential input
19 ASM I 0000 Negative differential input
20 A3P I 0 00O O Positive differential input
21 A4M I 0000 Negative differential input
22 A4P I 0 00O 0 Positive differential input
23 ASM I 00 00 Negative differential input
24 A5P I 0000 Positive differential input
25 A6M I 0000 Negative differential input
26 A6P I 0 00O O Positive differential input
27 AT I 0000 Negative differential input
28 ATP I 0 000 Positive differential input
29 PD I LVDS OO 00 Core power down
30 LVDSGND O LVDSOOOOO Ground

31 LVDSGND O ILVDS OO 00O Ground

Connector 0 FI-WE31P-HF 0000000000 :Japan Aviation Electronics[]
User’s connector] FI-W31M ,FI-C3-A3-15000(Contact)0 0 0 0 0 0 0 0 0 O : Japan Aviation Electronics[]

0)GMCL,GMCHOODOOO®VROOOy DO000D0O00( 7-200) ORE=1.2kQ (O O :recommended)
Note) Resistance (RVR) between GMCL and GMCH enables Gamma adjustment. (See Fig.7-2)

LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
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CESIG | ToHEoK | | APPR. | SHARP CORPORATION || 11 /
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Table 7-2 LDl 0O 0O 0O 0O O Input signals

VGA-TFT Data Signal '”2ggggg§g7;'” 0”2835082228;'” LCD Unit Data Signal
LSB RO R16 R16 ROO
R1 R17 R17 RO1
R2 R10 R10 RO2
R3 R11 R11 RO3
R4 R12 R12 RO4
R5 R13 R13 RO5
R6 R14 R14 ROG
MSB R7 R15 R15 RO7
LSB GO G16 616 GO0
Gl G17 617 GO1
G2 G10 610 G02
G3 G11 611 GO3
G4 G12 612 G04
G5 G13 613 GO5
G6 G14 Gl4 G06
MSB 7 G615 G615 G07
LSB BO B16 B16 BOO
B1 B17 B17 BO1
B2 B10 B10 BO2
B3 B11 B11 BO3
B4 B12 B12 BO4
B5 B13 B13 BOS
B6 B14 B14 BOG
MSB B7 B15 B15 BO7
LSB R16 R26 REO
R17 R27 RE1
R10 R20 RE2
R11 R21 RE3
R12 R22 RE4
R13 R23 RE5
R14 R24 RE6
MSB R15 R25 RE7
LSB G16 626 GEO
G17 627 GE1
G10 620 GE2
G11 621 GE3
G12 622 GE4
G13 623 GE5
Gl4 624 GEG
MSB G15 G625 GE7
LSB B16 B26 BEO
B17 B27 BE1
B10 B20 BE2
B11 B21 BE3
B12 B22 BE4
B13 B23 BES
B14 B24 BEG
MSB B15 B25 BE7

LQ231U1LWO1
(FLC59UXC8V-02 A)
LD-17428 CUST
EDI DATE DESIG [CHECK | APPR. DESCRIPTION E
CESIG | ToHEoK | | APPR. | SHARP CORPORATION |- | 12 /
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OO0 O0O0OO Signal configuration
Note—1) EVEN DATA(ROx,BOx,GOx: 1'st,3'rd,5th

ODD DATA(REx,GEx,BEx

......... data)

: 2'nd,4'th,6the--=---- data)

000 KFE, ZERESIEATER, Hsyne, Vsync Not use.
Note-2) 000000 DOOODODODO O Use twisted differential cable O impedancel 100Q O

Figure 7-1 000000000 0OOOO Interface pin assighment

1 3 4
LDI 0000 Receiver : DS90CF388 (Single input — Dual output)
< A/D Board _ CABLE LCD >
1 |
7374993a0b0—7 | |
Graphic Controller LVDS TX | | LVDS RX
Note—1, ;£1) PinNo. DS90C387 | | DS90CF388 PinNo.
R0 | 4[RTT I I RTe 115 ROO
R1 3IR17 I I R17 [T ROl
R2 TO|R10 R0 [B RO2
R3 9IR11 | | R11 [ RO3
R4 BIR12 | | Ri2 [0 RO4
R5 7IR13 AOM|50 1 87laam  R13 [T RO5
R6 IR14 AOP|Z0—, T 86|lA4P R14 [I2———ROS
R7 5IR15 1 1 Ri5 [[4 ____RO7
GO 94|G16 | | Gi6 [ GOO
G1 93|G17 AIM|47 | | 85|lasM  G17 o7 Got
G2 21G10 AP[E6 | 84|lA5P G1o I8 Go2
G3 TlG11 ! ! Gt [[@  GO3
G4 T001G 12 | | Gi2 o qgo4
G5 991G13 A2Mm|4a5 | I 83la6M G613 PPT GO5
G6 96[G14 A2P[FT [ B87lA6P Gi14 22 GO6
G7 951G15 I I Gis5 P4 GO7
BO 856|816 Bi6 [36 __ _BOO
B1 85817 Asmlze | | sgolatm B17 B7T————BoOT
B2 971810 A3P[38 1 [ 79lA7P B10 28 _BO2
B3 97[B11 ) | B11 [29 ___ BO3
B4 950|812 I I Bi2 [0 ___ BO4
B5 89IB13 B13 [31 ____ BO5
B6 538|814 | | B4 [32  BO6
B7 g7lB15 | | B15 32— BO7
| |
R16 I I R26 |47 REO
R17 | | R27 |48 RET
R10 | | R20 B8 RE2
R11 | | R21 39 RE3
R12 R22 [@0  RE4
R13 asmfz7 | I golaoMm R23 Im———Res
R14 A4P|3E6 1 I—O8JA0P R24 |43 RE6
R15 | | R25 [46  RE7
G16 I I G26 |57 GEO
G17 A5M|34 c97lAaM G271 BB GEf
G10 ASP[3T 1 —TO6lAIP G20 [49 GE2
G11 1 1 G2t [0 GE3
G12 | | G2 [BT GE4
G13 A6M|32 1 95lA2M G23 B2 GE5
G14 A6P[3T 3} —O7|A2P  G24 1—956
G15 1 1 G2s 55 GE7
B16 | | B26 ?)—BEO
B17 ATM|29 | | 90jasm  B27 [ BE1
B10 ATP[ZTB— . 89]A3P B20 [5@ — BE2
B11 1 t B21 [60 _ BE3
B12 | | B22 [fT———BE4
B13 I I B23 [62  _ BE5
B14 I I B24 [64  ___ BE6
B15 I I B25 [65  BE7
Note—2 ¥2) | | Note-2 ;¥2)
Hsync 54]Hsync CLK1M|42 | I 92JcLKM Hsync]71 Hsync
Vsync 55]Vsync CLK1P[41 | [ 9TICLKP  Vsync]70 Vsync
DE 56|DE I I DE |69 DE
CLOCK TT|CLKIN | | CLKOUT|#2 CLOCK

LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
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1 3 4
Table 7-3 LDI 0 00 OO Input signals(Dual input)
VGA-TFT Data Signal In23§9gg§g7; " Ouzgggogggs; '" | LcD unit Data Signal
LSB REO R16 R16 ROO
RE1 R17 R17 RO1
RE2 R10 R10 RO2
RE3 R11 R11 RO3
RE4 R12 R12 RO4
RES R13 R13 RO5
REG R14 R14 ROG
MSB RE7 R15 R15 RO7
LSB GEO G16 616 GO0
GE1 G17 617 GO1
GE2 G10 610 G02
GE3 G11 611 GO3
GE4 G12 612 G04
GES G13 613 G05
GEG G14 Gl4 G06
MSB GE7 615 615 G07
LSB BEO B16 B16 BOO
BE1 B17 B17 BO1
BE2 B10 B10 B02
BE3 B11 B11 BO3
BE4 B12 B12 BO4
BES B13 B13 BOS
BEG B14 B14 BOG
MSB BE7 B15 B15 BO7
LSB ROO R26 R26 REO
RO1 R27 R27 RE1
R02 R20 R20 RE2
RO3 R21 R21 RE3
RO4 R22 R22 RE4
RO5 R23 R23 RES
ROG R24 R24 REG
MSB RO7 R25 R25 RE7
LSB GO0 626 626 GEO
GO1 G27 627 GE1
G02 G20 G20 GE2
GO3 G21 621 GE3
G04 G22 622 GE4
GO5 G23 623 GE5S
G06 G24 624 GEG
MSB 607 625 625 GE7
LSB BOO B26 B26 BEO
BO1 B27 B27 BE1
B02 B20 B20 BE2
BO3 B21 B21 BE3
BO4 B22 B22 BE4
BOS B23 B23 BES
BOG B24 B24 BEG
MSB BO7 B25 B25 BE7
LQ231U1LWO1
(FLC59UXC8V-02 A)
LD-17428 CUST
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DATE | DOCUMENT CONTROL SECTION

1 2 3 4
LDI 0000 Receiver : DS90CF3880 Dual input - Dual output)
4—2(DBoard CABLE LCD >
| |
I I
9372494930005 LVDS TX | | LVDS RX
Graphic controller  PinNo. DS90C387 | | DS90CF388 PinNo.
RED 4[RTS | | ®T6 115 ROO
RET 3|R17 I I R17 [i7 RO1
RE2 T0|R10 R0 [B RO2
RE3 9|R11 | | R11 9 RO3
RE4 3lR12 I I R12 [i0 RO4
RE5 7IR13 AoM|s0 1 87laam  R13 [T RO5
REG6 BIR14 AOP|Z9 . 86lA4P Ri4 12 RO6
RE7 5|R15 T T Ri5 [i7 RO7
GEO 941G 16 | | Gie 76 GO0
GE1 93|G17 AMla7 | 8s5lasm G177 |7 GOT
GE2 2lG10 AIP|F6 | 84lA5P  Gio0 [i8 GO2
GE3 T|G11 ! ! Gi1 [i9 GO3
GE4 T00|G12 | | G2 [ GO4
GE5 99]G13 A2Mml45 | I 83JlA6M G13 |27 GO5
GE6 96]G14 A2P[3Z | 87]lA6P Gi14 |22 GO6
GE7 95|G15 I I Gi5 [2% GO7
BEO 361816 B16 [36 BOO
BET 851817 Asmfze | | sgolatm  B17 [37 BOT
BE2 972|810 A3PI38 1 I—79lA7P Bi0 P28 BO2
BE3 971811 | | B11 [29 BO3
BE4 90|B12 I I B12 [30 BO4
BE5 391813 B13 [3T BO5
BE6 53lB14 | | Bi4 |32 BO6
BE7 371815 | | B15 [3% BO7
| |
ROO 76|R26 I I R26 47 REO
RO1 75|R27 | | rR27 |78 RE1
RO2 84IR20 | | rR20 |38 RE2
RO3 8T|R21 I I rR21 [39 RE3
RO4 B0|R22 I I rR22 [40 RE4
RO5 79|R23 A4am|37 99j]aOM  R23  [AT RE5
RO6 78|R24 A4P|3E 1 I—98jlaoP R24 [B3 RE6
RO7 77|R25 | | R25 [76 RE7
GO0 56]G26 I I G26 [57 GEO
GO1 551G27 AsM|34 | . 971Aa1M G278 GE1
GO2 77|G20 A5P|3T—1 —TI5lA1P G20 |29 GE2
GO3 73] G21 1 i G21 [50 GE3
GO4 72|G22 | | G22 [T GE4
GO5 771G23 A6M|32 1 95lazm G232 GE5
GO6 70|G24 A6P|3T —97|A2P G24 |53 GE6
GO7 59]G25 1 i G25 [55 GE7
BOO 58|B26 | | B26 [67 BEO
BO1 57|827 ATM|29 [ 90jlasam  B27 [68 BE1
BO2 654|820 ATP|Z8 . 89]A3P  B20 |59 BE2
BO3 53821 : : B21 [60 BE3
BO4 521B22 | | B22 |61 BE4
BO5 571|823 I I B23 [62 BE5
BO6 601824 | | B24 [64 BE6
BO7 59|B25 I I B25 [65 BE7
Note 3¥) | | Note ;¥)
Hsync 54JHsync CLK1M]42 | I 92|]cLKM  Hsync]71 Hsync
Vsync 55Vsync CLK1P[4 | I 9TJCLKP  Vsync]70 Vsync
DE 56|DE | I DE 69 DE
CLOCK 11JCLKIN I I CLKOUTJ42 CLOCK
) OO000O0O0O0o0o00o0oOoOdHsyne, Vsyne Not use
Note OOOOOOOOOODODODONOUse twisted differential cable[d impedance 100Q O
Figure 7-2 0000000000 0O0OO Interface pin assignment
LQ231U1LWO01
(FLC59UXC8V-02 A)
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0000000000000000Color data assignment

000000000000 O000000000Table 7-4 shows the color data assignment.

Table 7-4 O00000000O0O00O0OO Color data assignment

Color Data signal (0: Low level, 1: High level)
Odd RO7 RO6 RO5 R04 RO3 R0O2 RO1 ROO BO7 BO6 BO5 BO4 BO3 BO2 BO1 BOO
Even RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO BE7 BE6 BE5 BE4 BE3 BE2 BE1l BEO
Black o o0 o0 o o o o0 o0 O O O O O O OoOlOo o o o o0 o0 o0 o
Blue o o0 o o o o o0 oyj0 0 0O00OOOOf1TL 1211 1 1 1
,:5 o o0 o o o o o0 0(17 1111 1 1 10 O O O O O O O
(3 o o0 o o o o o0 0272111111141 1 1 1 1 1 1 1
% Red 11 1 1 1 1 1 1,0 O O O O O O OlO O O O O O o0 O
& | Magenta 1 111111 1]/0000w0 0 O0G O[T 1 111111
$1 1 1 1 1 1 1 141 1 1 1 1 1 1 1/0 O O O O O O O
White $1 1 1 1 1 1 1 141 1 1 1 1 1 1 11 1 1 1 1 1 1 1
Black ofo o o o o o o ofo 0O O O o0 o o of0 O 0 O 0 0 o0 o0
i) i14/0 0 o o0 O O O 1{0 O O O O O O O|]O O O O O 0o o0 o
Darker 240 o0 o o o0 o0 1 of0O O O O O O O OO O O O 0 O o0 O
| ® S S S S S S S S SRS
2 T : : o B S S S S
! I S S : : o S S S S S
Brighter 25341 1 1 1 1 1 0 1/0 O O O O O O O|O O O O O O O O
4 2541171 1 1 1 1 OO O O O O O O O|O O O O O O o0 O
Red 255111 1 1 1 1 1{0 O O O O O O OjO O O O O O O O
o 0 0 O O O 0 o o 0 0 0O O O o0 o
o 0 0 O O O o0 o o 0 0 0O O O o0 o
o 0 0 O O O 0 o o 0 0 0 O O o0 o
o 0 0 O O O 0 o o 0 0 0O O O O o
o 0 0 O O O o0 o o 0 0 0O O O o0 o
O 0 O O O O 0 O o 0 0 0O O O O O
Black ofo o o o o O O ofO O O O O O O OO O O O 0 0 o0 o0
1 140 0o 0o O O O O O|O O O O O o o O0jo o o o0 o o o0 1
Darker 240 o0 o o 0 O O OO O O O O O O OO O O O 0o O 1 o0
. o S . ) I
Bl : s S S I RS S : SR SR
Brighter 253 0 0 0 0 0 O O 0|0 O O O O O O O|1 1 1 1 1 1 0 1
g 2540 0 0 0 O 0O 0O OjO O O O O O O OoOfj1 1 1 1 1 1 1
Blue 2560 0 0 0 O 0 0o OjO O O O O O O Of1 1 1 1 1 1 1 1
godoodoo o oooao...... goddoooooooooooooouoboobooon

gooooo
gbobgoooboobobooooboboboobooboboboboboobobooooboon
gbobobooboo 2600000000 0000000O00O0O16,777,21600000000

o ooroooor

ooooo oobooboor

Note-1) Definition of gray scale : Color (n)... ”n” indicates gray scale level.
The gray scale is brighter as the number is larger.

Note-2) Data; 1: High, 0: Low
Note-3) Color data consist of 48 bits, namely, 8-bit of odd and even data for each red, green and blue.
Red, green and blue can produce 256 grades of gray scale by setting the 8-bit optional data
independently and, therefore, the module reproduces 16,777,216 colors by combining them.
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LD-17428 ==
EDIT DATE | DESIG. |CHECK | APPR DESCRIPTION SHARP CORPORATION |\ | 1¢ /
DESIG. | | check | | APPR. | H
T N I I [ |




2 |

DATE | DOCUMENT CONTROL SECTION

O0000000000000000 Input signal timing

wiooboooobooboooboooooooboboooboobobooboooboobon

Table 7-5 and Fig.7-4 show the input signal timings.
Table 7-5 00000000 Timing characteristics

O T=00 450 OVce=5% 0.25V0O

Item Symbol MIN. TYP. MAX. Unit | Note
OO Period Tc 11.765 | 12.345 | 12.956 ns
OO0 Frequency 1/Tc 77.18 81.000 85.0 MHz
DCLK sianal 00000 Duty Tch/Tc 45 50 55 O
(Clock)g 00000000" H* OO High time TclkH 3.5 - - ns
0000oooD” L” OO0 Low time TclkL 3.5 - - ns
000 o ooOdO Rise time Tclkr — — 4 ns
oo ooOoonO Fall time Tclkf — — 4 ns
DCLK-Data 00000000 Setup time Tset 3 O O ns
Timing 000000 Hold time Thold 2 g O ns
0000 Horizontal period Th (] 860865 | 1080 1130 DCLK
Th 11.3 13.3 14.65 VIS 2
000000 Hor. Display period Thd 800 800 800 DCLK
ooboboooooD Blanking O Th-800 280 Th-800 DCLK
ENAB signal | 0000 Vertical period Tv 1220 1250 1280 Th
Tv 57.1 60 62.9 Hz 2
0O0o0o00gd Ver. display period Tvd 1200 1200 1200 Th
0000000000 Blanking 0 TV-1200 | 50 | Tv-1200 | Th
0000-0000000000000 Data-ENAB timing Tdn — 0 — DCLK | *3

*NoooooooooooooooooooooooooooooooooooooooooooooooOoooooo

gboboooboooobooboboboboooboooobobobobobooooooban

The rise timing of ENAB specifies horizontal display position. The data latched at falling edge
of DCLK after the rise of ENAB is displayed at the left edge of the screen.

goooooodddooooooooo o oo o oDboobooobooboooboooo* Oo” doodoooa
jdddddoooooooooooooboobobobobobobboobobooooog
The first ENAB pulse after its remaining at “Low” level for the period equivalent to four
times of Hsync period specifies vertical display position. The data latched during the first

ENAB pulse is displayed at the top line of the screen.

*2) 00000000 0" 000 8oibooOo 0000000000000 oDOoDOobOOoooooooon
If ENAB remains at “High” level for the period of less than 800 DCLK or the number of
ENAB pulse in a frame period becomes less than 1200, the rest of the screen stays black.

) 00000000 0o0O0obOoboboo* 0" DobobOoboooooOOobDOooDOobobo
The display position does not fit to the screen if the ENAB period and the effective data

period do not synchronize with each other.

*4) 0000000000 SS(Spread Spectrum)0 0000000000

As this product contains SS (Spread Spectrum) function in internal circuit.

LQ231U1LWO01
(FLC59UXC8V-02 A)
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1
DCLK
ENAB
RO0-7, REO-7
, 2.4V
600-7, GEO-7 j; ~ 0 5
BOO-7, BEO-7 N—— AN -
RO0-7, REO-7
G00-7, GEO-7
BOO-7, BEO-7
Th
ENAB
Thd
C1200
RO0-7,REO-7 001
600-7,6E0-7 ~TT T T TTTTTT
B0O-7,BE0-7 N 6
ENAB _I—_ | | ] | CCIICIIIICIIII M | | | !_ e
I———-Tvd-——— T -
Tv
<>iTc
oL Juuyuuuuty _JuudubuuuL
10001 0005 0009 1013 1017 1021 ;
; 0003 0007 0011 1011 1015 1019 1599
ROO-7, REQ-7 —0m ———————
¢o00-7, GEO-7 _ {4 f 4
BO0O-7, BEO-7 10002 0006 0010 1014 1018 1022 ;
! 0004 0008 0012 1012 1016 1020 16005
ENAB 9_ Tdn=0clk Tdn=0clk ::
Figure7-4 000000000000 0O0OOInput signal timing chart
LQ23101LWO1
(FLC59UXC8V-02 A)
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0000000000000000Correspondence between data and display position

S0001 S0002 S0003 S0004 SO005 S0006 S0007 SO008

0o0o00ooooooooooooooooo
Fig.7-5 shows the correspondence between data and display position.

Cc100 RO GO
0001 | 0001

BO RE GE
0001 | 0002

0002

BE RO GO
0002 | 0003 | 0003

RO GO

C1200| o001

0001

BO RE GE
0001 | 0002

0002

BE RO GO
0002 | 0003 | 0003

S4799 S4800

GE BE
1600 | 1600

GE BE
1600 | 1600

Figure 7-5 000000000000 O Correspondence data and display position

000000000000 Power supply sequence

Vee ON

OFF
ov

from applying DC voltage.

gboobobooboboobobooboboobobooboboboboboboobo
gbooboobooboboooboboboobooobobobobooboboboboboboob

O0ooooooooooooon
Input signals and On/Off of the power supply of this LCD module should keep the

specified sequence shown in Fig.7-6 to prevent driver ICs from latch-up and LCD panel

T50 20ms0 0 0 00 0O O (Voltage descent)

4.75V  4.75V

£ C
) )
- 4.75V
4.5V

1msO T40 20ms

N

D —

< 8msl T7, 0.1s0T6
Power Down 2.4V \\
§ §
oood 10% A 90% \\Rmﬁ
Input L
signal ‘ ‘
T1 |<—| |10ms0 T10 40ms Oms[ TS0 40ms
T2 |«<——|10ms0 T20 40ms
Figure 7-6(1) 00000000 Power supply sequence
LQ231U1LWO1
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1 3 4
Viny 10.8V _
(CN2) oV
0.8s MAX 0s MIN
—> |
0s MIN
Vent OFF(2.1~13.2V) ON(0~0.8V) OFF(2.1~13.2V)
00000000bObO0oooooObooooobobooooo
Note) Observe strictly, or it will damage the internal circuit.
Figure 7-6(2) 000000 00O Power supply sequence (continuation)
100 /0
. /
&0 /
70 4
/d
2 //
§ |RVR: open | 7//
® 4p
= / |RVR: short
an &
L~ /
20 /(//av
/
10 e
L] L]
0 H:ﬁﬁg—&—;i""m
0 50 100 150 200 250
Gray scale
Figure 7-8 vy 0 0 0 O Gamma characteristics
0) 0000 O00DOO000OO0Do0obOO0o0bOoooOooDoOobooobOoooan
Note) Fig.7-8 shows reference characteristics but does not guarantee it.
LQ231U1LWO1
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00000000000 Backlight specification

00000000000000@ 0000)0Backlight pin configuration

dooooo@oooo)yY oooooobooooooboooboboooooo
Table 8 shows the pin configuration for backlight. (CN-2)

Table 8-1 0000 0OPinassignment0 00000

EI: Signal Function Connector o0o0o0oOoooooo
- 00 User’sconnector0 0000000000
1 O i Power supply Supplier O Molex-Japan Co. Ltd.
RN
2 Ui Power supply
00 OO0) NCOODOopenOOOOQOOO
8 0w Power supply Note-1) Keep the N.C terminal open.
oo
4 0w Power supply )
5 - DDD_DDDD 00 00O Vg Input :
Ground(High voltage) Note-2) OV = 0000 Max.brightness
6 ooo poooodo 3.5V = 0000 Min.brightness
Ground(High voltage) .
0 0O 0O Vg Input 2
7 ooo ogooooon
Ground(High voltage) Note-3) OV =BLOO turn on
8 000 DDD_I]DDI] 2.1vO0d =BLOO
Ground(High voltage) 2.1V or more = turn off
ogooo
9 Jcnt Lighting control gdoodooouoooooooobooooad
10 a0 O0o0oo00o gdboodooouoooouooobooooad
Ground 00
oo Note-4) Keep the circuit GND (10 pin) apart
11 U Brightness control P ) P ‘p
from high- voltage GND (50 8 pin).
12 oo N.C If these pins are connected, the screen may

cause flickering.

000000000000 Inverter characteristics
(1) 00000 Brightness control

goboobooooobooboobbooboobboobooboooon

DOCUMENT CONTROL SECTION

The inverter used for this backlight applies duty brightness control.

(2) 00000 Input characteristics
gbdbooodouooootdouooooouooootoooooouooooo
Table 8-2 shows the input current characteristics for inverter and Figure 8-1 shows driving

wave form (Input current).

Table 8-2 0000000 O0OOOO Input current characteristics for inverter

DATE

Item Symbol | Min. | Typ. | Max. | Unit Note

goooozx 0O

Current fluctuation It 30 D

000000 _ oooooo(vwwooo

Duty ratio D: 18 100 O by brightness control voltage(Vvr)
LQ231U1LWO1

(FLC59UXC8V-02 A)
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DATE

To
T |[«——
_% %
J I
A,Mﬁ\w AR
ik L I To
1 D¢=T1/ To x 100[%] | I=Ty/ Tox 100[%]
Figure 8-1(1) 0000000000 Min[ Figure 8-1(2 0000000000 MinO
Duty wave form (Min. brightness) Rise time wave form(Min. brightness)

(3) 0 0 O Caution

00000000 MinrMaxOODOOOODOOO0OO0O0D0O00000D000D0O0O000000O0

00000V, GNDOOOOOODOOODOO0ODO000000000000000000000

00o0o0o00ooooooooooooog
Please fully evaluate the affection of the inverter current fluctuation to the other signals
on the PC board by changing brightness control voltage of the inverter input from
minimum to maximum value and keep the distance between supply voltage for the
inverter (VINV, GND) and the other circuits as far as possible, otherwise the other

circuits may be affected by the noise and reduction of image quality may occur.

00000 [0O0Life

0000000000000 00D0000DOO0 MIN.S0, 000000000
The minimum backlight life is 50,000 hours under the following conditions.
(1) O0DOO0O Operating conditions

0 O0O0O0O0 Ambient temperature 0 25+ 50
0 OO Brightness controld O g0 0 ov
(2) 00000 Definition of life

O 0000000000000 0000000U00D00000000D000OU0O0UO0O0OO

oooog
Brightness becomes 50% of the minimum brightness value shown in Table 6-1 or below.
@ 0000000000 The lamp no longer lights.

O HiEHAREELI-FEF, Lamp begins flashing or flickering.
(3)_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 : LQODDB5464

LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
06|20050422 Add Lamp Assembly set for replacement LD-17428
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0000000 Environmental specifications

0000000000000 0dTable 9-1 shows the environmental specifications.

Table 9-1 0O 0 0 0O O Environmental specification

Ttem Condition Remark
o 0O 0~ 45°C 0ooooooo@o) 0
0O Operation Ambient temperature. (Notel)
Temperature O 0 gbobooooboooboobooobooobooon
Storage 0 200 600 Defined by the temperature on the
surface of LCD panel (display area).
o o gdooooo3uoooooooo
. 20090000
0 O Operation 0oooooon
Humidity O 0O Mazx. wet-bulb temperature should not
Storage R URNERR exceed 390 . No condensation.
. 100 500Hz0 1 cycle/20min.0
o O 000 9.80 /s2, 1.5mm max,
Vibration Non-operation (21i};§;];'0e;sch X,Y and Z oooooooa@ 2 0
- kaged singl dule (Note2
147m/s?,0 ms, 1 time each Unpackaged single module (Note2)
00 o0 + X, +Yand + Z
Shock Non-operation | .~ -
directions.

01 00000000000000000000s5000000000
Notel) However, the surface of the LCD panel (display area) is to be under 550 [

g2000bgoobgoboooog

gooobooobooobooo

Note2) Table 9-2 and Fig.9-1 show the shock resistance standard under packaged condition.

Table 9-2 0000 0OO0OOO0OO Shock resistance standard under packaged condition

DOCUMENT CONTROL SECTION

DATE

F (Side face) ——

I (Front face)

D (Edge) H (Bottom face)

0000 Dropping location 0000 Dropping height 00 Count
ooo oooo ooo
ooo oooo ooo
G (Top face) J (Rear face)
| C (Edge)

—~—— E (Side face)

B (Edge)

A (Corner)

Figure 9-1 000000 OOO Direction to apply shock to package

LQ231U1LWO1
(FLC59UXC8V-02 A)
05 |20030311 Revise Table 9-1 LD-17498 CUsST.
04 [20020822 correct condition
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{[ 6 ;
00 0O0Indications

0000000000000 000O This module has the following indications.

Product label (See Fig.10-1)

Lo O Company name 0O SHARP

(2) SHARPO O O O SHARP Model number 0O LQ231U1LWO01
(3) Manufacturing number 5 7 XO X 0 0 0 0 1

Serial number

(To be reset every month on 1st.)

Manufacturing code
(For internal use)

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

Last digit of manufacturing year.

(4) 0000 Country of origin 0 MADE IN JAPAN
G) oooo Model number O FLC59UXC8V-02 A
6) O O Version number 0 03B (Example)

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

(7) 000000000 Disposal method of cold-cathode tubes (See Fig.10-2)
() 0D 00DD0OD0ODO0ODODOO Caution in the replacement of CCFL tubes (See Fig.10-3)

Oooon

LQ231UILWO1 ¢ |
| |‘_,...-———- Bar Code(Lot No.)

| Model No.

. _———T.ot No.

54 00UO0001 <« |

DOCUMENT CONTROL SECTION

DATE

FLC5OUXC8V-02A 03B 4 Model No.
MADE IN JAPAN
Fig.10-1 Product label (example)
4 N\
* THIS TFT COLOR LCD
EE%Q;!?E%?LE AfA‘F‘,EHOEEEASE - JHEN CHANGING COLD CATHODE FLUO-
. RESCENT LAWPS, FOLLOW OPERATING
FOLLOW LOCAL ORDINANCES SPECIFICATIONS. ESPECIALLY BE CAREFUL
OR REGULATIONS FOR ITS DISPOSAL. ABOUT THE LAMPS SIDE-EDGE.
+0000000000000000 -000000000000000
0000000000000000 0000000000000o
00000000000000000 000000000000000 @
00000000 Q} 0o
\ J
Fig.10-2 Disposal label Fig.10-3 Caution label
LQ231U1LWO1
(FLC59UXC8V-02 A)
06 | 20050422 Chnge Indications LD-17498 CUST.
04 | 20020822 Add 10.(8)Product label
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DOCUMENT CONTROL SECTION

DATE

(11) 000000 Warning (See Fig.10-4)
0)000,00000000000

HIGH VOLTAGE goboboooboboooboboon

§

: CAUTLON 000000000000000
RISK OF ELECTRIC SHOCK
DISCONNECT THE ELECTRIC Note) In case that the caution label

POWER BEFORE SERVICE. becomes illegible by contamination
and wear, the replacement labels are
available.

Figure 10-5

00000000 Packaging specifications
(DLCD OO0O0O0OooO/o00 2 pieces of LCD module/package.
(2 000000oo/O0 Weight: approximately 12 kg/package.
(3) 0000 Outline dimensions 565 mm (W)x 661 mm (D)x 221 mm (H)
0 DO00OD0O0O0OD0DOONSHARPODOOOOODDODOOODOODDODOODOOODDOO
oduct is based upon SHARP’s in-house standard “Standard for the

The packaging of this
drop-test of export packaging.

0000 00 Warranty
0000000000000 0ooooOb00ooLO L0 UooOoLO b oo bboooooLoo

gbooboooooobooboob

The warranty period is one year from the shipping date. SHARP shall repair or provide new
product free of charge in case of product failure during this period due to the causes other than
the intentional acts of damage and negligence by user.

000000000000 Precautions
0000000000000 ooooooDOooOoDOooDOoDOooOoDO
Adhere to the following precautions to use this LCD module properly.

MDHOOO0O0O0000000Fail safe design
000 000d0ooooooooooOooO0o0o00000d0 ooooooooooboooooooooaoa

gbobooooobooboooboobboboooboobooooooboobooboon

000000o0o0ooooooDoooond

LCD module has an inherent chance of failure. Customers must protect against accident into
injury or death, fire accident or social 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.

) 0000000000000 Handling of LCD panel
O 0000d0dodoooodoodooooooog
Do not apply any strong mechanical shock to the LCD panel.
0000000000000 ooo0o0oOooOoDOooDOoDOooOoDO
Since the LCD panel is made of glass, excessive shock may damage the panel or cause a

malfunction.
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0

0

gooodoooooogooood
Do not press hard on the LCD panel surface.

gboobgooboobbooboobbooboobbooboobobooboooboobo

obobooboobbooboobooobooboboon

The LCD panel is keeping the gap between two glass plates perfectly even to maintain
display properties and reliability. The hard pressure on the LCD panel may cause the
following problems.

0)O0O0O Color non-uniformity

0)O0OD0OO0O0O0DO Disorder of orientation of liquid crystal

0)O0O0OO Non-uniformity of display

OHyooboooooooooooooooo)yooooooooobooooobooobooooo

ooooOooboooboooooboooboooooOo)Ooooboobboooooobobooooo

Problem ) returns to normal condition after a while. Problem ) returns to normal
condition by turning power off and turning on again. However, these operations should be
avoided to insure reliability. Problem [ ) will not return to normal condition. Please adhere
to the following precautions.

gbdodoudooouoooouoood
When lifting display, do not handle the glass surface.

ddoooddoOodoDO00oooooOooboo LCbodooDOoooooooooooa)
Do not place the panel with the display surface down. (This placement results in the
pressure on the display surface by the weight of LCD module.)

0ooodooooodoooonooonnn

Do not scratch polarizer film on the LCD panel surface.
0000000000000 000000O0D000000DO000O0O000
Do not press or rub the display surface with a hard tool, tweezers, etc.
0000000000000 ooooooooa
Use cotton or conductive gloves for handling in order to avoid the display surface from
soiling.

-JdodbduduouooouooooooobodbooDooooOooooooooa

gooooo

If dust or dirt soils the display surface, clean it by a soft cloth (deerskin, etc.) in accordance

with following procedure.

do0oooooooogoooomoboooooonbmm

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

odooooooboooodofdodoooooobooooooooooooooooooa
gdbobodboouodoooooooooouoooooooouououoooo
goooooood
gboobodbotuotboooooooououoooooooouououooon
gbdboootoouoooouoooooooood
0000000000000 mooobobooooooooooooooooa

00000

LQ231U1LWO01
(FLC59UXC8V-02 A)

LD-17428 Sk

04 (20020822 Total revision

EDIT| DATE DESIG. |CHECK APPR. DESCRIPTION é

e | oo ] | o] SHARP CORPORATION |- | 26/

1 L T T ] | |




2 | 3 4

DOCUMENT CONTROL SECTION

DATE

[Dirt] Apply clear water to a soft cloth and squeeze hard out of water drops, and then wipe

the dirt off lightly. Use isopropyl alcohol or ethanol only when the dirt is not easily
removed by the previous method.

Be careful that the water or the solvents does not penetrate into polarizer from its
edges, or enter the inside of LCD module. The polarizer could possibly exfoliates
due to the penetration of solvent and water.

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

CER)HERC/KEIL, REBFABELEFRICTSHE BOWEER. KEDERIZGYET,

BRI T HNE TEROMNHEIm S TTELY,

(Caution) Adhered saliva or water drops may cause deformation or discoloration in LCD

module partly.
Wipe off immediately in the same way as for dirt.

BESHEROENIIEENRETT DT, HESELEVRITERELTTSLY,

Do not allow oil to adhere to the module since excessive soil by oil is hard to clean

@ EHEBRTEICYEHEY. BESEDIFEYLAVESISEELTTSLY,

Do not place or contact objects on the display surface for a long period of time.

gbobooboobooboooooooooooooooooon

This may make distortion of some components in the LCD module and results in the
deterioration of image quality.

(3) LcDaA=vrOREYIKELMZDLYT—Handling of LCD module

@ ARBET—IIVEBRNATEORLLBLTTESLY,
Do not pull the cables of cold-cathode tube strongly.

@

r—DJ V% 2kg LED NTEI-RSE, MEDEEEEBLEIGEENHYET,
If the cable is pulled with the strength of 2kg or more, the cable may be damaged or may
lose reliability.

HENDHEIEEETIORELLVMRIETITIOTTRSL,

Assemble the module into user’s system in a dust free environment.

gbogoboabobooobuoobbooboobo

Do not allow conductive foreign matter to adhere to the LCD module, as this may cause

failures.

@ EE~NDHMIRRREIHEIARERELTTEL,

Take anti-electrostatic measures for assembling the module.

O00000o00o00oo00oooooooooooooooooooooooon
Since the LCD module contains CMOS-ICs, the following points should be observed.
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BB EIMYIRIBZE D —BGRHEI IR EEHEL TR,

(KRR FEIEERFROBER AKRT—R /K. EEEFO7—RANE EXITE FHAZ
T OVARVF EVyNEQOT7T—RUNERLRE)

Take anti-electric measures commonly taken for the handling of information equipments.
(Wearing of cotton or conductive gloves/ Grounding of operator/ Grounding of floor and
work tables/ Grounding of tools such as solder iron, soldering iron, radio pliers, tweezers,

etc.)

-REANDOHIFEEMET, EEMRALIZYIERYHILGNTTEL,

Take the module out of conductive bag just before the module is assembled.

-HEBEAOHEMLEEL BEIVFA—ILEINIRIE (50~60%RH) TIT>T ALY,
MESO%RHUTDRETIEL, A=vbERYEHLENTTSLY,
Assembly should be conducted under controlled humidity (50-60%). Do not assemble the
module under the humidity of 50%RH or less.

@ LCDAZwWHERICEESNTLASFPC,FFCy—JILES|DELHNTTEL,
Do not pull the connection cables on the rear face of the LCD module strongly.

® LCDAZYrERfE. BUELELTTELY,

Do not disassemble or remodel the LCD module.

(4 LCDA=yrEI{EED;FEFEIE—Precautions on the operation of LCD module

@ BEDEREBAL—HTREEFLTTFSL,
Adhere to the specified power supply sequence.

CMOS-ICOOO0OO0OO0O0ODOODOOO0ODOO0OUODOOODODOO0ODODOUODOObOOOODOOD

oo

If not followed, the CMOS-IC may cause a latch-up or DC voltage may be applied to the
liquid crystal resulting in the deterioration of display quality.

Q@ HBELE-RETER. ESERALLGVTTSL,

Do not operate the LCD module when condensation occurs.

NI DIFFEIEEL TCWSKETEREZMASL., I FHAERILERIEEEIL., BiRT S
ATREMENHYET,

If the LCD module is operated when condensation is on the terminals of LCD panel, the
terminals possibly cause electrochemical reaction and reach disconnection.

@ HEDBEHENTHALILESICRATLITES

The problems, which may occur when the LCD module is not used under, recommended

temperature.
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-ERENMER (Ta>50C) : BIMELAGL, RITHEEDRRELYETS .
Flz, BROHERENKGY . RREEELGDIEENHYFET
‘EIRMER (Ta>60°C)  : EARDHIEIZEYIVISAMEAETLET,
ERENMER (Ta< 0C) : RER(BR) DISEREMETLET,
ERMER (Ta<—20°C) : REHMELL. WRShDGEEAHYET

*Operation under high temperature(>50°C): No-operation or malfunction occurs.
The liquid crystal may lose its properties and
display pattern becomes abnormal.

-Storage under high temperature(>60°C): The polarizer film deteriorates and contrast

decreases.

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

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

@ HEMESFERBRAR HEDHEATLT AALTTEL,

(5)

Be sure to input control signals at the correct timing.

0000000000 (MCLKIENAB 000 DCLKOIHSYNCOVSYNO O OO ODOOOOOO
ugbboobuodoboobbooboobobobboboboobooboobooboooboo

ubbogobuoobbooboobobod

If control signals (DCLK&ENAB or DCLK, HSYNC, VSYNC) are not input or out of the
specified timing, DC voltage may be applied to the liquid crystal and, as a result, cause
the deterioration of image quality such as image sticking and decline of contrast.

BB FEREGE FDFE —Precautions on the design of module mounting

DOCUMENT CONTROL SECTION

DATE

@D LCDAZWIrDERTASLIVERISBEDEAAMLLENLSEELTTSLY,

Excessive force should not be applied to the screen or the rear side of the LCD module.

goboobooobooboooboobboooobooboooobooboboooboooboo
gooobobooboobbooboobooboooboobooobooobobooboobon

doooooooooon

Excessive pressure on the screen due to unfitted installation of LCD module may deteriorate
display quality and reliability.

Screen brightness may become uneven or reliability of CCFL may be declined if the pressure
is applied to the backlight module.

@ LCDaz—whizhlh., RYEFFEASELVESEELTTSLY,

Avoid LCD module from twisting and bending.

gobobobobobobobobobobobobobobob

Excessive twisting and bending may damage display quality and reliability.
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@ NRyUSAhEALN—BEEGT EER— T LREELENTTAL,

Do not extend the power cable between the LCD module and inverter.

oo oo oOooOon
Extension of the cable may cause the backlight to flicker or not to light.

@INYGFAREA N3 TS D7—TILIE. ARG RYEEBHEICEESEELED
EEELTTFSLY,
Keep the backlight cable apart from metal enclosure of the LCD module.

gobooboooboobooboooboboobuoobboobooboooobooobooan

gbobodgboooboobooobobuooboobbooboobo

High-frequency current for backlight driving may leak to the metal enclosures and the
desired brightness may not be assured.

®LCDA=yrEIFEANN(MA X 4B DA DD FRIL DL, 4. Skgf LT TToTTFELY,
When Mounting LCD module with M4 screws (x4), tighten the screws with torque below
4.5kgf.

(6) BREAHE—Storage method

DEH AR CEEEARBHASPICTHELANTTSL,

Do not store the LCD module in an atmosphere of organic solvent or corrosive gas.

-ARBRIRFEARP T, BARIBRELET,

In an organic solvent atmosphere, the polarizer film may discolor.

BEUAABESTTIE., BEOI-VNMERBMIER. LIELES,

In a corrosive gas environment, various parts of the module may corrode or deteriorate.

Q¥ DIRBFEDIRETRELTTIL,
Store the LCD module in a SHARP package.

HBFBADLCDAZYHE, HEIMEKRARTEODNTVEY,

The LCD module in carton box is enclosed in an anti-static bag.

BHERT A S ERUTICLTTSLY,
At storing, SHARP packages can be stacked up to 8 boxes.

QBREBEL. AgEARYEEI FO— LENEARBRELTTELY,

The LCD module is recommended to be stored in humidity controlled, cool and dark locations.

WRAFIRE -5 BT (BT B IE&T528)
B 10~35°C
GRE 50~60%RH

Recommended storage environment

*Place : Dark (avoid direct sunlight)

*Temperature :10~35°C

‘Humidity  :50~60%RH
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(7) 00000 Disposal Method

O oogoogg
LCD module

gbobooboobboobooboooboobbooboobobooboobooon

oooo
As the backlight contains CCFL that includes mercury, it must be disposed in accordance
with the local ordinance or regulations.

@GO UO00D00000000000000Return method of the LCD module requested for repair

or analysis of the problem

00000 LCDOOO0O000DOO0o00oDooooooooooooooooooooog

00 130 0 (@0(@0

000000000000 000 LD ODODOO0O0OO00000oDoo0o0ooooooooooon

000000000 0o00Doooooooooooooon

0 When returning the LCD modules, adhere to the following procedures not to damage the LCD
panel or the backlight cables. (Fig. 13-1(a)~(d))
When the LCD module is returned without following the specified packaging procedures,
SHARP will not take responsibility for the damages caused by the failure of the packaging
method.

0O 0000000 O0O000000O0ODOD Attach protective sheet.
-000000000000000000000000000000000000000
Protective sheet should keep clean without any dirt or foreign particles for the protection of

display area.

ins N
: ; Protective sheet (Please tape the sheet onto the frame)
4
T i Front side 5
ape ' ! Tape
N il
S B

Figure 13-1(a) Packaging method
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*LCD units should

00000000 Storage into the carton box
0000000000000 When using the carton box manufactured by FDTC
(HAGLFE . R 1B L, DS NORWEDOEEHL TFIN)

(Please use carton boxes and holders that are not collapsed)

Figure 13-1(b)shows the packaging method of holders (lower) when packing 2 pieces of LCD

unit.

LCD unit

Polyethylene sheet

be the same
direction.

LCD unit

Anti-electrostatic bag

Carton box

Holder (lower)x 2

Figure 13-1(b) Packaging method

LQ231U1LWO1

(FLC59UXC8V-02 A)

CUST.

LD-17428

04

20020822 Add this page

EDIT|

DATE DESIG. |CHECK APPR. DESCRIPTION

DESIG. | | check | | APPR. |

SHARP CORPORATION

OooCoo

32/

O I I I I




2 | 3 4

DATE

Figure 13-1(c)shows the packaging method of holders (lower) when packing 1 piece of LCD

unit.

LCD unit

Anti-electrostatic bag

Spacerx 2

Carton box

Figure 13-1(c) Packaging method
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Figure 13-1(d)shows the packaging method of holders (upper) when packing 1 piece or 2 pieces
of LCD unit.

Holder (upper)x 2

Carton Label (example) : 2 pcs

ooo0oad
1.0231U11 W01

XX XOKKKXXX
FLC59UXC8V-02A 03B
MADE IN JAPAN

Label format is same as product label .
The number of label attachment depend
on module quantity.

0 Taping:
Upper : H or I method
Bottom: H or I method

ooooid 00 0LQ231U1LWO1

oooooo J 0 0 020050 XO XX

Bar code[] 0 [

0ooooooomon 2 000

Bar code 0 0

ooooo u}

ACarton Label 1 (example)

Figure 13-1(d) Packaging method

APP Band

Note ) The holder(upper) and the holder(lower) are identical.

DATE

LQ231U1LWO1
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00000000000000 When not using the carton box manufactured by FDTC
000000000 1000000000000 LChooUooLooUooUoobooouooo
000000000000 0000000ooooooboobObObOOoU00oooUoUUoooo

Please pack the LCD modules one by one and make sure not to damage the LCD modules

when transporting.

(9) 0000 Others

gododoodooodoooodoooogodoooodonooogoogonog
If the LCD panel is damaged, do not inhale and do not swallow the liquid crystal.

Jdboodouoodouoooouoboooonooooobooooo
If the liquid crystal adheres to the body or cloths, it must be washed off with soap and

water immediately.

Jo0oobooooobooboobbooboonobooboon

Follow regular precautions for electronic components.

ooodoodododoooodonooododdododonooodoooodndonnn
Flux residue on the printed circuit board is harmless to the quality and reliability of LCD
module.

gddbooodoooooouoooooonooooon
SHARP has adopted non-wash technology on module assembly process.
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00 0000000000 Precaution for use

gbboobouoobbooboobobuodgbuooboobooboooboobooobooboan
obobobooboooobooboooboobobooboboobooboboobooooon
gooooooooooooooooooboboboooboooboobooobobobobobobob
gbogooboobboobooboooboobbooboobboobooobbooobooon
gbogobooboobbooboobobobooboooooboobooboobooboon
gboboboobooobbooboooboobobboobobooboobobooboooboboooboon
gboobobooobooboobobodgboobobooboooboobooooboooobooonbooon
gbbogbobobuoobboobobodboobbooboobboobooobbooooboon
gbobogbboobuoobboobuoobboooboobbooobuooboon

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.

0000000 Miscellaneous

DATE

gboboooboobobooobobooboobooboboobooooboooboobbooboobon
gboooobooboobbooboobboobooobbooobooan
gbbogbobooboobbodoboobboobooboboobooobooboboobg

Specifications of LCD panel and other components used in the LCD module are subject to
change. In such case, both parties shall discuss together preceding the change.

Both parties shall discuss together and make the best effort to reach agreement in case of
rising of any doubt to the contents of the specifications and any subject not referred to in this
specification.

gogo
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SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited
Warranty for SHARP’s product warranty. The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.

ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND
FITNESS FOR A PARTICULAR PURPOSE, ARE SPECIFICALLY EXCLUDED. In no event will SHARP be liable, or in any way responsible,
for any incidental or consequential economic or property damage.

SHARP.

NORTH AMERICA

EUROPE

JAPAN

SHARP Microelectronics of the Americas
5700 NW Pacific Rim Blvd.

Camas, WA 98607, U.S.A.

Phone: (1) 360-834-2500

Fax: (1) 360-834-8903

Fast Info: (1) 800-833-9437
www.sharpsma.com

TAIWAN

SHARP Microelectronics Europe

Division of Sharp Electronics (Europe) GmbH
Sonninstrasse 3

20097 Hamburg, Germany

Phone: (49) 40-2376-2286

Fax: (49) 40-2376-2232
www.sharpsme.com

SINGAPORE

SHARP Corporation

Electronic Components & Devices
22-22 Nagaike-cho, Abeno-Ku
Osaka 545-8522, Japan

Phone: (81) 6-6621-1221

Fax: (81) 6117-725300/6117-725301
www.sharp-world.com

KOREA

SHARP Electronic Components
(Taiwan) Corporation

8F-A, No. 16, Sec. 4, Nanking E. Rd.
Taipei, Taiwan, Republic of China
Phone: (886) 2-2577-7341

Fax: (886) 2-2577-7326/2-2577-7328

CHINA

SHARP Electronics (Singapore) PTE., Ltd.
438A, Alexandra Road, #05-01/02
Alexandra Technopark,

Singapore 119967

Phone: (65) 271-3566

Fax: (65) 271-3855

HONG KONG

SHARP Microelectronics of China
(Shanghai) Co., Ltd.

28 Xin Jin Qiao Road King Tower 16F
Pudong Shanghai, 201206 P.R. China
Phone: (86) 21-5854-7710/21-5834-6056
Fax: (86) 21-5854-4340/21-5834-6057
Head Office:

No. 360, Bashen Road,

Xin Development Bldg. 22

Waigaogiao Free Trade Zone Shanghai
200131 P.R. China

Email: smc@china.global.sharp.co.jp

SHARP-ROXY (Hong Kong) Ltd.
3rd Business Division,

17/F, Admiralty Centre, Tower 1

18 Harcourt Road, Hong Kong
Phone: (852) 28229311

Fax: (852) 28660779
www.sharp.com.hk

Shenzhen Representative Office:
Room 13B1, Tower C,

Electronics Science & Technology Building
Shen Nan Zhong Road

Shenzhen, P.R. China

Phone: (86) 755-3273731

Fax: (86) 755-3273735

SHARP Electronic Components
(Korea) Corporation

RM 501 Geosung B/D, 541
Dohwa-dong, Mapo-ku

Seoul 121-701, Korea

Phone: (82) 2-711-5813 ~ 8
Fax: (82) 2-711-5819





