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1,

i JH—Applications

AAEERE X, 23.1 B-UXGA W) TFT-LCD 2= v MZ#EH§ 5,
This specification is applied to the 23.1-inch (59c¢m) diagonal UXGA TFT-LCD module.

. i 4 —Product name and model number

2. 1. # % Product name : UXGA xfis1 2 —TFT-LCD 2= b

olor TFT-LCD module supporting UXGA

2. 2, #RAIY Model name LQ231U1LW01 (FLC59UXC8V-02 A)

. B %—Overview

DATE |DOCUMENT CONTROL SECTION

ALCD 2= & TFT 7774 7< Vv 7 AHFRDOWEH S FNVEMHH L 72, ZRER 1,600
3(RGB) X 1,200 F v b Y A A% 59cm DERIEETH 5, UtMEH O*MVA R Z AT 2
Z LT AR A (RN 160 ), EavANB00: D D E RN E FEBL L Tw 5, i a8 1,677 77
BT, HARLEHBNTARETDH 5,

ALCD 2=y MM UXGAMIGDTY Y VRGBA v ¥ 7 =z—AADDEEL,/ VA VI L—ADT
=8 A F =T - = FTENET 20K, BRERWGESEIAETHY, ey 17T
F=% A 2= NEEBZGIHTSZ I L TEREZITHIIENTE S,

ALCD 2= v s OB T 3G EIEIZ+5V DC TH BNy 7 7 4 FEHERL),

*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
*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.

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 \
cp v |
AOM T —
§ : [ EPNEEN
ATM > — P LDI : GE S TFT color LCD panel
L = 1600 X 3(RGB) X 1200
S CoTTTTTmTEm TS [«] '
A7P . DC/DC = | | A
PD Converter O 1 1 1
SSELEC | | | teeeeeeemeiiiees Data dri
ata driver
GMCH/GMCL ) e Back light
- Bias voltage ——
+5V DC : supply circuit
+12V DC Inverter circuit
Vent
— VVRr
Figure 3-1 Kk 7 12 v 7 [¥—Block Diagram
4 . BEMIEYLEE —Mechanical specifications
ARLCD 2= v I DM Z . £ 4112587,
Table 4-1 shows the mechanical specifications.
Table 4-1 F&pkiY{1EE — Mechanical specifications
Ttem Specifications Unit Remark
gﬁfﬁ&. 530.0 X 432.8 X 32.5 typ mm | *1
imensions
ZREE _
Display Resolution (1,600 X RGB) X 1,200
ESRIEANTEY=
Display Dot Area 470.4%352.8 mm
Fy by F
Dot Pitch (0.098 X RGB) X 0.294 mm
TARY M 1 1 -
Aspect Ratio
Ny 774 b YA Py o %9
Back light Side-edge type
H O
Weight 5,500max g
FG-SG Short-circuited — —
(1) HEHEOFEIZ MBI (37~39A =V ) 1ZEd#@
For details on dimensions, see dimensional outline drawing. (see page 37-39)
(*2) (¢ 2.6%X6 lamps)
A v N—2% 1 5iNJE& Back-light includes one inverter.
LQ231U1LWO01
(FLC59UXC8V-02 A)
CUST.
LD-17428
04 |20020822 Change page number of outline drawing
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5. AW — Electrical specifications
5. 1. Mo KER— Absolute maximum ratings
ALCDx=v b DOffiir KEKZ, K5 — 1187,

Table 5-1 shows the absolute maximum ratings.

Table 5-1 #fixii REH — Absolute maximum ratings

Item Symbol | Condition MIN. TYP. MAX. Unit
EYEEIE Ve Ta=25°C -0.3 — 6.0 \Y
Supply Voltage Vi | Ta=25C 0.3 — 14 \
AJTEHE oo . .

Signal Voltage Vin Ta=25°C 0.3 3.6 A%
HlH o .
\Y = -0. —
Control Voltage cnt | Ta=25°C 0.3 Vinv \Y
i JEE 1) I °E
Brightness Vvr Ta=25°C 0 — 4.0 \Y
Control Voltage
LDI Power down PD Ta=25°C -0.3 — +5.5 \Y
5. 2. HeXEE{ESAE —Recommended operating conditions
ALCDx=v  OHEREEI{ESEM 2, #£5— 21287,
Table 5-2 shows the recommended operating conditions.
Table 5-2 HEXEE){E S — Recommended operating conditions
Item Symbol MIN. TYP. MAX. Unit
S A
IR (I9#)
Supply Voltage (Logic) Viea .75 50 5-25 v
BREE (v N—%)
\Y . ) .
Supply Voltage (Inverter) v 10.8 12.0 13.2 v
Uy 7VEE
\Y \Y — —
Ripple Voltage ec e 50 mV
LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
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e

3.

&ALk — Electrical specification

ALCDZ=y FDEA VI T 2—AD
£ - BIRA NG ORI Z . K5 — 3ITRT,
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.

RAIIERE 2 DR ISR T (35 AT O SIS 2 [ 5-2 1

Table 5-3 FE5XHI{LEE — Electrical specification (DI interface)
Item Sym. Condition MIN. TYP. MAX Unit Remark
B A ) High 8
\Y% — — 1 V
Differential-input Voltage (High) o 00 "
728 A 77 Low BT
-1 — _
Differential-input Voltage (Low) Vi 00 v
%@ka}%’:—'ﬁmg Vee=+5=%0.5V
_ 2 4 4
— | Differential-input Voltage Width Vi | Vss= 0V 50 345 50 v
A DCLK=81. 000MHz
= | PD Vi 2.0 — Ve v %4
SSELEC Vi | Tv=60Hz GND — 0.8
[=E e
IR Tee — | 1850 | 2720 | mA | #1
Supply Current
IR AE
I — — 2.9 A *2
Supply Rush Current see
]\73%{%@ VINv =12.0V
— . 4. A *
Supply Current Iy Vg =0V 3.8 o 3
2 ) £ F
\Y% — . \Y%
E Brightness Control Voltage K 0 35
S -
3 KT R e 8 £ Viw =12.0V _ 38 _ kHz
% Lighting Frequency Vg =0V
5 | MUTHEERE
oA M . —
Lighting Fix Voltage Vent 0 0.8 v
THKTHEE o
Non-Lighting Fix Voltage Vent 2.1 Vi v

GCD)TYPEIZHEA + 94 7D H T —N—FKRK, Vee=5.0V

RAERZIRS

MAX X 2 ¥ 7 & Vifith, Vee=4.75V

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.

(*2)NEREIR(DC/DC 2 ¥/ N—%) OEEFILRIG D28 A B %2 BlE
Vee 74 v DAy 7 rHanF v —VERIIER
These items prescribe the surge current to internal DC/DC.
The current value for charging capacitors on the Vcce line is excluded.

(*3)A ¥ N — Z HPFARIFATER ) D 16A BLEDOFRDNETT,
BEPARL 2856, HEREK (b 2 — ) DEIEL ZWEGERHH £7,
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=N% SS B&EE off L (or Open)=N SS #HE on.

SSELEC : H=SS disable

L (or Ope

n)=SS enable.

LQ231U1LWO1
(FLC59UXC8V-02 A)
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o (19 . |
1
DC/DC Logic Driver
Convert
GND [ [ |
+12V o |
Q
5
QE’ ; Backlight
GND @ f | LCD

Figure 5-1 %€ [0 —Measurement Circuit

e ] DS90CF388 (National Semiconductor, Corp)
AJI{E5 Input signals

CLKM, CLKP 728 A Differential mm = .
ASOM L0 Input : :
A7TM /L@ﬂ/
AOP -0
§ +3.3 ) CMOS logic signal
A7P E IOkQ(puH up) (1nterna1)
PD (Power Down) O
"""""""""""" ﬁ+12V
100Q2
GMC C >
Rvr 01uF -|— D
GMC {1
SSELEC o IS
50kQ) E -

Figure 5-2 LDI A ¥ % 7 = — A A D & iffi[n]#% — Equivalent circuit of logic signal input

EMI 744 Filter

Vee O

GND 0777

PR [ g~

Internal circuit
: 10uF
"""""""""""" 100pF

FG (7Vv-07" 97F)

Frame ground

tEa—X Fuse * *+* MMCT series (SOC)
EMI 7 ¢ V% Filter + - - SGM45C1H222
(Sumitomo Metal Electronics Devices Inc)

Figure 5-3 @A I D M [B] % — Equivalent circuit of supply voltage input
LQ231U1LWO01
(FLC59UXC8V-02 A)
CUST.
LD-17428
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6. JARIEEE — Optical specifications
A=y F DONFEAHEZ, £6 — 1ITRT,
Table 6-1 shows the optical specifications.
Table 6-1 Y27 ft:Ak — Optical specifications
o Specifications )
Item Symbol Condition Unit | Remark Note
MIN. TYP. MAX.
— *ﬁﬁ% HOI‘. 9 L, R 6 u, D:() 85 - - deg
Visual CR=10 0@
Angle Ver. 9 U, D 9 L, RZO 85 - - deg
av 7R 01 rup _ _ _ White/
Contrast Ratio CR =0° (Ryz=0pen) 350 500 Black He @
F v VE R E 0 Ta=25°C — 20 35 ms
Response Time ton E’R;,U’ b
ON) (B-W) =0 Ta=0°"C — 50 100 | ms
0@
* 7 IR o Ta=25°C —~ 10 25 | ms o
Response Time torr E kUD
(OFF) (W—B) - Ta=0°C — 50 100 ms
eI A S 0 Average
Response Time LR, U,D _oF®° — _ of
(ON or OFF) tave =(° Ta=25"C 15 ms Response
(all gray scale) Tv=60+3Hz time
jEIi}:ﬁhhtness I 01, & v p=0° 200 250 — cd/m* 0@
° VeobV,
WHEE L \Y =12.0V i
Brightness AL | 35 - uAx 1 75 — — % | loee
Uniformity (at maximum
gl x brightness) 0.283 |0.313 |0.343 | —
— Wil 5 0.299 [0.329 |0.359 | —
i X — 0.641 — —
R — 10337 | - —
B Y : n @
Chromaticity o - _ 0.302 _ _
Gl v — | 0.588 | — —
& X — 0. 147 — —
g Bl y — o1 | - —
S
= F A Display Mode /=%Y7" 797 Normally Black VA
—
E Ji 0185 £ 752X Wide Viewing Angle Technology MVA
=
S
: #4770 Optimum Viewing Angle — (B TH# symmetry) (3)
=
[ma)
=5 #7:f4 Display color 16,777,216 (8-bit color)
(5]
o
= FKMHE Surface Treatment Anti-glare ( Haze value : 25%,3H)
- (*1) mATHEMR 15~20 0% DfE &£ § %, Measured after 15~20 minutes from lighting on.
= LQ231U1LWO01
(FLC59UXC8V-02 A)
CUST.
LD-17428
EDIT| DATE DESIG. |CHECK APPR. DESCRIPTION
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TE 1) - HEEHE, CS-1000 (2 / Vo 8) 2§35, Field=2° , FHEfE=500mm
Note-1) -+ CS-1000 (MINOLTA Co., Ltd.) or equivalent luminance colorimeter should be used for the
measurement. Field=2° , L=500mm

P, 2y b7 A M, BREE, BREEL . BRI, BEESET (1luxBUT) Tofis 42,
*The viewing angle, contrast, brightness, brightness uniformity and chromaticity are
specified by the measurement under the dark room condition (1lux or less).

H2) - FHERESMIEI RVR=0open LT 3%,
Note-2) - Rvr=open unless specified.
'RVR:50kQT‘@ﬂ:*§01 Rvr =open O)b‘gy‘/ﬁ\ & E‘lgj‘ & ?“ 5,

-The specifications under Rvr=50k is equal to those under Rvr= open.

H3)cavF7AFMAXDOEAET S,
Note-3) *+ Optimum viewing angle is defined as the angle along which the contrast ratio takes the
maximum value.

3 4) #HADwEE (1) Note-4) Definition of Viewing Angle(1)

6 — 112X %, Based on Fig.6-1. *0° (Front)

0 &

X+
Right (3 ¥/51A)

Y +
(3.0’clock direction)

Top (1 2W571)
(120’clock direction)

LCD module

X~ Y~
Left (9 Wif51a) Bottom (6 FfJ51A])
(9 o’clock direction) (6 o’clock direction)

Figure 6-1 fiffi ®%E 5% — Definition of Viewing Angle (1)

LQ231U1LWO01
(FLC59UXC8V-02 A)
CUST.
LD-17428
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35 LARVADESE Note-5) Definition of response time
6 — 212Xk %, Basedon Fig.6-2.

LB ON
Drive signal of OFF
LCD panel ;
FEEHUIRE EFRE ——= < JRERINE
Non-select status i Select status i Non-select status
1 White
100%
¢ o
5}
£
o
a K - 10% 2 Black
o % f
-g E toff E
S <>
A : l : :
7 v & R 7 7 V& R
ON response time OFF response time

Figure 6-2 L AR ¥ X DEF —Definition of response time

1 6) KT & DYEFE — Note-6) Definition of brightness uniformity
WS S E, FTRlicRd 9m (D~Q) DMEZRIEM (11~19) 2 v, ROKTTERT %,
Brightness uniformity is defined by the following formula adopting the brightness (I1~I9)

at the 9 points(D~®)on the display area shown in Fig.6-3.

EEA 0 HEDS (AL = (O~QoR/MEEE)  (D~QDHAMEE)} X100 (%)

| Min. In|
Brightness Uniformity (AL) = ——— X 100 (%) ,n=1to9
| Max. In |
0,0 1|6() R:O() 1440  1600,0 dot ) SMEORLIIHEFT O ARy FRL
; friEe R L, A +3mm & T3,
JD @ (7l3 190
| E | Note) The center of each measurement
____________________ - . point defines the center of spot of
® @ fon luminance colorimeter.
‘ ; ‘ The tolerance of measurement
/|?D ® CT“ 108 position is£3mm.

Figure 6-3  HJE T & EHILE —Measurement points for uniformity

LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
EDIT| DATE | DESIG. [CHECK | APPR. DESCRIPTION 5
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7. A % 7 x— AEBE—Interface specifications

7.

1, LDIA ¥ 7 = —AREFHSIE X N a2 %7 ¥ —Signal descriptions

Connector

LDIA v ¥ 7 x—A - a23%7% (CNDOEFIIZER 7-1 12, ANMEFEYZFK 7-2 1R T,

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 A/¥7:-% + 237948 5 ll4)] — Interface signals (CNI)

Els Symbol /0 Function

1 Vee — + 5 VE&Ji Power supply

2 Vee - + 5 V& Power supply

3 Vee — + 5 V& Power supply

4 Vee — + 5 VE&Ji Power supply

5 GND — 2777~ F Ground

6 GND — 2"~ F Ground

7 GND — 27777~ F Ground

8 SSELEC I S SIH&EIRF S SS circuit select
9 GMCH I y F% 07 Gamma control(High)
10 GMCL I y #%55 1 Gamma control(Low)
11 AOM I WUR{E 5 Negative differential input
12 AOP I W45 5 Positive differential input
13 A1IM I WLRAE 5 Negative differential input
14 A1P I WUR{Z 5 Positive differential input
15 A2M I MR (5 5 Negative differential input
16 A2P I W {55 Positive differential input
17 CLKM I WUR{E 5 Negative differential input
18 CLKP I W45 5 Positive differential input
19 ASM I WLRAE 5 Negative differential input
20 A3P I WURIZ 5 Positive differential input
21 A4M I WfR(5 5 Negative differential input
22 A4P I W5 {55 Positive differential input
23 ASM I WUR{E 5 Negative differential input
24 A5P I W45 5 Positive differential input
25 A6M I WLRAE 5 Negative differential input
26 A6P I WUR{Z 5 Positive differential input
27 AT I WfR(5 5 Negative differential input
28 ATP I W5 {55 Positive differential input
29 PD I LVDS #illf#fE 5 Core power down
30 LVDSGND - LVDS 77 %7~ F Ground

31 LVDSGND LVDS 77 %7~ F Ground
: FI-WE31P-HF (AW 228 1 L3%:Japan Aviation Electronics)

User’s connector : FI-W31M ,FI-C3-A3-15000(Contact) (HAfiZe®E 7 T35 Japan Aviation Electronics)
H#)GMCL,GMCH [H DS UERVRIC £ b y RO FHFEATRE (X 7-2 2HH) %Ry=1. 2kQ HEEE recommended)

DATE | DOCUMENT CONTROL SECTION

Note) Resistance (RVR) between GMCL and GMCH enables Gamma adjustment. (See Fig.7-2)

LQ231U1LWO1
(FLC59UXC8V-02 A)
LD-17428 cust
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1 3 4
Table 7-2 LDI AJJ ﬁgﬁﬂ—lnput signals
VGA-TFT Data Signal I“‘zgégggégﬁm Ouiggéog;‘éggfm LCD Unit Data Signal
L.SB 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 RO6
MSB R7 R15 R15 RO7
I.SB G0 G16 G16 GO0
Gl G17 G17 GO1
G2 G10 G10 G02
G3 G11 G11 G03
G4 G12 G12 G04
G5 G13 G13 G05
G6 G14 G14 G06
MSB G7 G15 G15 G07
T.SB B0 B16 B16 B0O
Bl B17 B17 BO1
B2 B10 B10 B02
B3 B11 B11 B03
B4 B12 B12 B04
B5 B13 B13 B05
B6 B14 B14 B06
MSB B7 B15 B15 B07
T.SB R16 R26 REO
R17 R27 RE1
R10 R20 RE2
R11 R21 RE3
R12 R22 RE4
R13 R23 RE5
R14 R24 REG
MSB RI15 R25 RE7
T.SB G16 26 GEO
G17 G27 GE1
G10 G20 GE2
G11 21 GE3
G12 G22 GE4
G13 G23 GES
G14 24 GE6
MSB G15 625 GE7
T.SB 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[
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1 | 3 | 4
LDI L > —/¥ Receiver : DS90CF388 (Single input—Dual output)
< A/D Board _ CABLE LCD >
1 |
73749930007 | |
Graphic Controller LVDS TX | | LVDS RX
Note—1, ;£1) PinNo. DS90C387 | | DS90CF388 PinNo.
RO 4[RTE I I RTe 115 ROO
R1 3|R17 | | R17 [T Roi
R2 T0|R10 RI0 [ RO2
R3 9IR11 | | R11 [ RO3
R4 BIR12 | | R12 [[0——Ro4
R5 7|R13 AOM|50  } 1 87laam  R13 [T _RO5
R6 5|R14 AOP[A0 T 86JA4P  Ri14 [[2 _RO6
R7 5|R15 1 1 R15 [[4  _RO7
GO 94|G16 | | Gi6 [26 GO0
G1 93]G17 AIM|47 | | 85lA5M  G17 [PT GOt
G2 72lG10 AP[AE | 84JA5P  Gio [i8 _GO2
G3 TlG11 ! ! G11 o ———cGo3
G4 T001G 12 | | Gi2 P qgo4
G5 991G13 A2Mm|4a5 | I 83la6M G613 PPT GO5
G6 961G 14 A2P[AT [ 821A6P Gi4 P27 GO6
G7 951G15 I I G15 o7
BO 561B16 Bi6 |36 BOO
B1 35817 Asmlze | | sgolatm B17 B7————BoOT
B2 9721810 A3P[38 1 —79la7P B0 P8 _BO2
B3 97IB11 I I Bi1 [po 8O3
B4 90|B12 I I Bi2 [B0———Bo4
B5 891B13 Bi3 BT ———BO5
B6 538|814 | | B4 [32  _BO6
B7 571IB15 | | Bis B ——BO7
| |
R16 I I R26 |47 REO
R17 | | R27 |48 RET
R10 | | R20 [ RE2
R11 I I R21 39 RE3
R12 I I R22 [0 REes4
R13 Aam|37 | I o9laOM R23 [@T———RE5
R14 A4P[3E 1 I—o8la0P R24 [@3———ReEs
R15 ) I R25 [ RE7J
G16 I I G26 BT ——aGEo
G17 A5M|34 T 97]AIM  G27 B8 GEf
G10 ASP[33—1 —5lA1P G20 @Gk
G11 1 I G21 [po———aE3
G12 | | G2 BT ————aGE4
G13 A6M|32 1 95]lA2M  G23 B2 aEs5
G14 A6P[BT —97|A2P  G24 1—656
G15 i i G5 B5————aE7
B16 | | B26 B—BEO
B17 ATM|29 | 1 90lasm  B27 [ BE1
B10 ATP[Z8 . 89JA3P  B20 |59 BE2
B11 t t B21 [p0———BE3
B12 | | B22 [fT———BE4
B13 l l B23 [p2————BE5
B14 I I B24 |67 BES
B15 I I B25 |65 BE7
Note—2 ¥2) | | Note-2 ;¥2)
Hsync 54]Hsync CLK1M|42 | I 92JCcLKM  Hsync]71 Hsync
Vsync 55]Vsync CLK1P[41 | [ 9TICLKP  Vsync]70 Vsync
DE 56|DE | | DE 69 DE
CLOCK 11JCLKIN I I CLKOUTJ42 CLOCK
H 1) 1558% Signal configuration
Note-1) EVEN DATA(ROx,BOx,GOx: 1'st,3'rd 5th-++++++"- data)
ODD DATA(REx,GEx,BEx :2'nd,4'th,6'th-=«-+=--+ data)
HE2) KE, ZEEREESIEAER. Hsync, Vsync Not use.
Note-2) Y A4 A b7 — 7L D Z &, Use twisted differential cable (impedance=100Q)
Figure 7-1 A V% — 7 = — A E Vid4ll —Interface pin assignment
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Table 7-3 LDI ]\jjﬁgﬁﬂ—lnput signals(Dual input)
VGA-TFT Data Signal | ["Pul Data Pin - Output Data Pinyen yoi¢ paga signal
(DS90C387) (DS90CF388)
L.SB REO R16 R16 ROO
RE1 R17 R17 RO
RE2 R10 R10 RO2
RE3 R11 RI1 RO3
RE4 R12 R12 RO4
RE5 R13 R13 RO5
RE6 R14 R14 ROG
MSB RE7 R15 R15 RO7
T.SB GEO G16 G16 GOO
GE1 G17 G17 GO
GE2 G10 G10 G02
GE3 Gl GI1 G03
GE4 G12 GI2 G04
GE5 G13 G13 G05
GE6 G14 G14 G06
MSB GE7 G15 G15 G07
I.SB BEO B16 B16 BOO
BE1 B17 B17 BO1
BE2 B10 B10 B02
BE3 B11 B11 B03
BE4 B12 B12 B04
BE5 B13 B13 B05
BEG B14 B14 B06
MSB BE7 B15 B15 B07
T.SB ROO R26 R26 REO
RO1 R27 R27 RE1
RO2 R20 R20 RE2
RO3 R21 R21 RE3
RO4 R22 R22 RE4
RO5 R23 R23 RES
RO6 R24 R24 REG
MSB RO7 R25 R25 RE7
T.SB G00 26 26 GEO
601 627 G27 GEL
02 G20 G20 GE2
03 21 G21 GE3
04 622 622 GE4
G05 G23 G23 GES
G06 24 G24 GE6
MSB 607 25 G25 GE7
T.SB BOO B26 B26 BEO
BO1 B27 B27 BE1
B02 B20 B20 BE2
B03 B21 B21 BE3
B04 B22 B22 BE4
B05 B23 B23 BES
B06 B24 B24 BEG
MSB B07 B25 B25 BE7
LQ231U1LWO1
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LDI L ¥ —/N Receiver : DS90CF388 (Dual input—Dual output)
@—2(DBoard CABLE LCD >
1 |
| |
9372499310005 LVDS TX | | LVDS RX
Graphic controller  PinNo. DS90C387 | | DS90CF388 PinNo.
REO 4[RTT I I RTo 115 ROO
RE1 3IR17 | | R17 [17 RO1
RE2 T0|R10 R0 [B RO2
RE3 9|R11 | | R11 9 RO3
RE4 BIR12 I I Ri2 [i0 RO4
RE5 7IR13 AOM|50 1 87laam  RrRi3 [T RO5
RE6 5|R14 AOP[Z0— T 86lA4P R4 |12 RO6
RE7 5IR15 1 1 Ri5 [14 RO7
GEO 941G16 | | Gie 76 GO0
GE1 93lG17 AIM|47 | | s8s5lasm G177 GO1
GE2 7lg10 A1P[EE [ 84|lA5P Gio [18 GO2
GE3 TlG11 ! : g1 o GO3
GE4 T00|G12 | | G2 | GO4
GE5 99]G13 A2Mml45 | I 83JlA6M G13 |27 GO5
GE6 96[G14 A2P[ZZT [ 87la6P G14 |22 GO6
GE7 951G15 I I G15 |27 GO7
BEO 356|816 B16 [36 BOO
BET 851817 Asmfze | | golatm  B17 [37 BOT
BE2 972]B10 A3P[38 1 —79]A7P Bi0 [28 BO2
BE3 9TIB11 ) ) Bi11 |29 BO3
BE4 901812 I I B2 [30 BO4
BE5 39]B13 B13 [31 BO5
BE6 53lB 14 | | B4 |32 BO6
BE7 57lB15 I I Bi5 |32 BO7
| |
ROO 76|R26 I I R26 |47 REO
RO1 75|R27 | | rR27 |78 RE1
RO2 87|R20 | | R20 [38 RE2
RO3 BTIR21 I I R21 [39 RE3
RO4 80|R22 | | R22 [40 RE4
RO5 79|R23 A4m|37 99]lAOM  R23 [47 RE5
RO6 T8|R24 A4P[3E 1 I—98laoP  R24 [33 RE6
RO7 T7IR25 ) ) R25 [46 RE7
GO0 56]G26 I I G26 [57 GEO
GO1 55lG27 A5M|34 ' 97laim G217 B8 GET
GO2 77]G20 ASP[3T—1 —5lA1P G20 |40 GE2
GO3 731G21 1 I G21 [50 GE3
GO4 72|G22 | | G22 |51 GE4
GO5 TTlG23 A6M|32 1 95laem G233 B2 GE5
GO6 701G24 AGP[BT —97|lA2P  G24 |53 GE6
GO7 59]G25 1 1 G25 [55 GE7
BOO 58|B26 | | B26 [67 BEO
BOT 571827 ATM|29 | 1 90jasm  B27 [68 BE1
BO2 54]B20 ATP[ZE . 89]A3P  B20 |59 BE2
BO3 53|B21 1 1 B21 [60 BE3
BO4 521B22 | | B22 |61 BE4
BO5 511B23 I I B23 [62 BE5
BO6 50|B24 I I B24 [64 BE6
BO7 591825 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 I DE |69 DE
CLOCK TT|CLKIN | | CLKOUT|#2 CLOCK
) K- EEFRBGE S I3 AR, Hsyne, Vsyne Not use
Note YA AM7r—7)LfiH®D I &, Use twisted differential cable (impedance=100Q)
Figure 7-2 A4 v ¥ —7 = — A E V[it¥l —Interface pin assignment
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7. 2, ANEFEH T —DXIE— Color data assignment
ANIMEBEA T —DMIE%E, £7 —41278F, Table 7-4 shows the color data assignment.
Table 7-4 AJif55 & A 7 — D) — Color data assignment
Color Data signal (0: Low level, 1: High level)

Odd RO7 RO6 RO5 RO4 RO3 ROZ2 RO1 ROO BO7 BO6 BO5 BO4 BO3 BO2 BO1 BOO
Even RE7 RE6 RE5 RE4 RE3 REZ REI REO BE7 BE6 BE5 BE4 BE3 BEZ2 BE1 BEO

Black o o0 o 0 o 0o o oj0 0 o o 0 0O O 0)JO O O 0 0 0 0 o
Blue o o0 o o0 o o0 o oj0 0 00 0600 O O 1 1 1 1 1 1 1

:5 o o0 o o0 o o o0 0171271 1 1 1 1 10 0 O O O O 0 O
8 o o0 o o0 o o0 o0 0171272111 1 1 11 1 1 1 1 1 1 1
% Red 11 1 1 1 1 1 140 O O O O O O O|O O O O O O O O
& | Magenta 1 111111 1]/00 000 0w O0G O[1 1 111111
11 1 1 1 1 1 141 1 1 1 1 1 1 10 O O O O O O O

White 11 1 1 1 1 1 1411 1 1 1 1 1 11 1 1 1 1 1 1 1
Black oyjo o o o o o0 O O0O|jO O O O O O O 0|0 O O O 0 o o o

1 i1f{o0 o o o0 o o o0 140 O O O O O O OO O O o O o0 o0 o
Darker 240 o o o o0 o0 1 0|O O O O O O O O|O0O O O O 0 o o o

- i . . . . . . . . . . . . . . . . . . . . . . . .
‘:g . . . . . . . N . . . . . . . . . .
4 . . . . . . . . . . . . . . . . . . .
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 2564y1 1 1 1 1 1 1 O)JO O O O O O O O|O O O O O o o0 O
Red 254111 1 1 1 1 1|0 O O O O O O O|O O O O O O O O

o 0 0 0 O O 0 O o 0 0 0 O O o0 o

o 0 0 0 O O 0 O o 0 0 0 O O o0 o

o 0 0 0 O O 0 O o 0 0 0 O O o0 o

o 0 0 0 O O 0 O o 0 0 0 0O O o0 o

o 0 0 0 O O 0 O o 0 0 0 O 0O o0 o

0O 0 0 0O O O 0 O O 0 0 0 O O 0 O

Black ojo o o o o o O o0|O O O O O O O O|I0O O O O 0 o o o

1 140 0o 0 0 0 0O O OjO O O O O O O OjO O O O O O O0 1
Darker 240 o o o o0 O O O|O O O O O O O O|0O O O O O o0 1 o0

F 4 . : : : . : . : . : . . . . . . . . . .
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 0 0 O O|]O O O O O O O 01 11211 1 1 O
Blue 2560 0 0 0 0 0 0O 0JO O O O O O O 0|1 1 1 1 1 1 1 1

W) RBEFERE ¢ 1 (n) oo nFREFAL NV 2R, BT DR E T EREDE -,

H2) 7%

H3) W, BNy FRRIHOTFT—FESZR, & HZNZFN8EY FANTL I LICK
R, Hk. HOMNTIC 256 BEFZ TR L. ZN0 DAGEIC XD, 16,777,216 LDERZLT

1:*High” v_)l, 0:“LowlL)”

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.

b\
Do
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7. 3. ANNEFZA I v 7R —Input signal timing

DI LY =N VI 72— 2ADI A SV TR R T 58X U0RT7—412k 3%,
Table 7-5 and Fig.7-4 show the input signal timings.

Table 7-5 ¥ A 3 v 76 —Timing characteristics  (T=0~45°C, Vee=5+0.25V)

Item Symbol MIN. TYP. MAX. Unit | Note
JEHA Period Tc 11.765 12.345 | 12.956 ns
JA % Frequency 1/Tc 77.18 | 81.000 | 85.0 MHz
. F 2 —7 4 Duty Tch/Tc 45 50 55 %
lzg?;ci;g“al yayyn VAT W IR High time Telki 3.5 — — ns
rayynN VA L7 HAR Low time TclkL 3.5 — — ns
yay)Sr EASD iR Rise time Tclkr — — 4 ns
yay ST A D iR Fall time Telkf — — 4 ns
DCLK-Data v b7y 7K Setup time Tset 3 — — ns
Timing A —)L FIE Hold time Thold 2 — — ns
AKSERE I Horizontal period Th @860865 | 1080 1130 DCLK
Th 11.3 13.3 14. 65 us 2
AKPEFERIE Hor. Display period Thd 800 800 800 DCLK
KV#R7 5 > %> 7 Blanking - Th-800 | 280 | Th-800 | DCLK
ENAB signal | FEEM Vertical period Tv 1220 1250 1280 Th
Tv 7.1 60 62.9 Hz 2
T FR IR Ver. display period Tvd 1200 1200 1200 Th
FEEFERN T T v * v 7 Blanking — TV-1200 50 Tv-1200 Th
7 =4—4%-7 W-943v)" Data-ENAB timing Tdn — 0 — DCLK | #3

¥1) - 7—% - A 2 —7VfE% (ENAB) 25454, KVFHAOMIELEIZENABEZOE Eash THES 1,

VB EBRDEHRICDCLKOML FHDTT vy F LT —% ZHHDKRLEH» 6RRT 5,
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.

- |EFAOMEANEZ, ENABES2 “H” 225 “L” IZAh>THh o 44KFEBIL L “L” Th o7t
RDENABESDUL LAY 2 6M0% 27— % 2Ok L 5 KRy 2,
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) - ENABfE5® “H” WIf23800 7 v v 721200 7 4 iz Wi, RY ORRFEBIZRZRRT 5,
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.

¥3) - AT — 5 OWE L ENABES® “H” HlAHM L ok L MfifzEs 30 s,
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) o ARBIEIFZNEREIEEIC SS (Spread Spectrum) HEREE A L TE D 3,

As this product contains SS (Spread Spectrum) function in internal circuit.
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DCLK
ENAB
RO0-7, REO-7
’ / / 2.4V
G00-7, GEO-7 :X 05V
B00-7, BEO-7 ) — AN :
R0O0-7, REO-7
G00-7, GEO-7
B00-7, BEO-7
Th
ENAB
Thd
C1200
R00-7, REO-7 001
G00-7,GE0-7 —TT—————T T 7T TT T T
B00-7, BEO-7 R e e
ENAB | — | | [ | CCIIIIIIIIIIII ] —1 [ ] | l_ e
-_L_ | J UL Tvda J U U U -
| Tv
o JUUUUUUUUY  JUUUUUUUL
10001 0005 0009 1013 1017 1021 |
0003 0007 0011 1011 1015 1019 1599:
ROO-7, REO-7 —0
Goo-7, GEo-7 | | | 1 f ) |
B00-7, BE0-7 10002 0006 0010 1014 1018 1022 |
0004 0008 0012 1012 1016 1020 1600
ENAB 9_ Tdn=0clk Tdn=Oclk _———
Figure 7-4 AJEF¥ A 3~V « F ¥ — k —Input signal timing chart
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7. 4. 7—% EFRTMIEDHIL— Correspondence between data and display position
7 =517 =% EMEERRONIEERT,

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

S0001 S0002 S0003 S0004 S0005 SO006 S0007 SO008  ---nnveeemmmmmaaeeeoomaas S4799 S4800

c100 [RO IGO0 {BO |RE {GE |BE |RO GO GE |BE
0001 | 0001 | 0001 | 0002 | 0002 | 0002 | 0003 | 0003 1600 | 1600

“ |R0 160 {BO |RE GE |BE |RO !GO GE | BE
C1200] ooo1 | 0001 | 0001 | 0002 | 0002 | 0002 | 0003 | 0003 1600 | 1600

Figure 7-5 7 —% & ERHiiE DX} — Correspondence data and display position

7. 5. B\ELY —4 A —Power supply sequence
7 — 6 ICEINLE EASD I, BHNEERE T K OEHS —7 v A2 BET %,
FICEREANEBEDOS =7 RE, FIANTCDTIvF 7y TRk E N F NIRRT 21H
TEERENG 1D 7- DICHEETH B,
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

from applying DC voltage.

| TH=20ms : W INF 78 HE % T (Voltage descent)
Vee ON ( 475V 475V
5V 475V P 475V

OFF 4.5V
oV Ims=T4=20ms
. 8ms§T7; 0.1s=Te6
Power Down 2.4V \\
—. H Vv §§
AES 10% A 90% \‘\10%
Input 1,
signal ‘ ‘ .
T2 |[<——|10ms=T2=40ms
Figure 7-6 (1) #JH —/ ~ A —Power supply sequence
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10.8V

Vinv Ve
(CN2) oV
0.8s MAX 0s MIN
—> |
0s MIN
Vent OFF(2.1~13.2V) ON(0~0.8V) OFF(2.1~13.2V)
) WEHEEEZEET 28N 0H 0 FTOTHSF TS &,
Note) Observe strictly, or it will damage the internal circuit.
Figure 7-6 (2) &I —/ ~ A —Power supply sequence (continuation)
100 /0
. /
&0 /
70 4
/d
E 60 /
§ |RVR: open | 7//
® 4p
= / |RVR: short
an &
L~ /
20 /(/ /av
/
10
L
....-—-"""H /'_,.r»“’r
[ =¥
0 50 100 150 200 250
Gray scale
Figure 7-8 y KX —Gamma characteristics
) K7—-8 ORMEIIREFMHETHY, ZOFREZRIET 2D DTIEH D A,
Note) Fig.7-8 shows reference characteristics but does not guarantee it.
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8. Ny 7 J 4 +{l:EE—Backlight specification

8. 1. Ny 774 b fhidl(A4 >~ 3N—4)—Backlight pin configuration
Ny 7274 A v"=2)HEFT (CN—2) OfffE X OIS %#£8I12£T,
Table 8 shows the pin configuration for backlight. (CN-2)

Table 8-1 Ui Ffit%] —Pin assignment (CN—2)

I];\)Iln Slgnal Function Connector 5 3 2 6 1—12 9 O
0. T User’sconnector: 51021—1200
E@l Z4 N}
1 Viw Power supply Supplier ! Molex-Japan Co. Ltd.
2 Vi .
ower su o N
%ﬁpp Y H1) N.Comridopen & LTHFIy,
3 Viw Power supply Note-1) Keep the N.C terminal open.
INv Power supply R )
: CND LT 79> F 4 2) Vi input :
Ground (High voltage) Note-2) 0V = ¥EE R K Max.brightness
6 GND w77 v F 3.5V = MHEER/N Min. brightness
Ground (High voltage) N )
HIE7 590 F H3) Vo fmput
&l
7 GND Ground (High vol tage) Note-3) OV = BL AT turn on
8 GND %E??WVF 2.1Vl E = BLEAT
Ground (igh voltage) 2.1V or more = turn off
g Vent SERT W4) BIEZ Ty R LS T Y Y Rk
Lighting control wd A
> > > N =NANESN
10 GND [ 75 7 o R LTCPFEW, 550 RETIEEHD F
Ground 7.
gu Ny /jm i . . .
11 Vi Bright}?lzgsfﬁg(r)ntrol Note-4) Keep t‘he circuit GND (10 pin) a‘part
from high- voltage GND (5~8 pin).
12 NC N.C If these pins are connected, the screen may

cause flickering.
8. 2. A v "—%Ki:—Inverter characteristics
(1) #%75 X —Brightness control
AKazy MEHDOA =212, Ta—7 4R ZRHL T35,
The inverter used for this backlight applies duty brightness control.
(2) AJTFFPE—Input characteristics
A voN—=8 NJJEViRHEZ £ 8 — 21, BENRIE (ANER) 2M8 — 11k T,

Table 8-2 shows the input current characteristics for inverter and Figure 8-1 shows driving

wave form (Input current).

Table 8-2 A ' N—% AJIEFiFE —Input current characteristics for inverter

DATE

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

B R

A (+) _ _ 0

Current fluctuation It 30 %

Ta—7 4 _ o | FHESHIEHEEVVR)IC X 5

Duty ratio Dt 18 100 % by brightness control voltage(Vvr)
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DATE

/\

To
T |[«——
_% %
J I
A,Mﬁ\w R
ik L I To
D¢=T1/ To % 100[%] Ie=I1/ To X 100[%]
I Il
Figure 8-1(1) 72 —7 4 ¥ (F)t Min) Figure 8-1(2) 76 230 3 (FE Min)
Duty wave form (Min. brightness) Rise time wave form(Min. brightness)

®)

8. 3.

3 — Caution
A v N—% Dt Min-Max (ZJE > T, D RIEEE 5~ D& % 7 FHlifEER L. 4 v N —%
AJIEIR (Vinv, GND) Efblrlgix, TE 2R DEET 2 X9 ICLTTF &, AT kiGa,
DRI ~EE 2 52 25603H 0 £7,
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.

7% fir—Life

(1)

@)

Ny 74 bOFFaE, TRLGME &7 8412 MIN. 50, 000 IRffH & 35,
The minimum backlight life is 50,000 hours under the following conditions.
S Operating conditions

O FEPEELE Ambient temperature 1 25£5°C
@ #Yt Brightness control (V) 10V

T DEZ Definition of life
O HEED, 6T, £6 — 1 BN ICB T 2HEEOR/MEICH LT, 5 0% T
> 7z IRf,
Brightness becomes 50% of the minimum brightness value shown in Table 6-1 or below.
@ RKTL 7% 72 >7zIKf, The lamp no longer lights.

@ mEAFELELI-EF, 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
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9. RSl — Environmental specifications

BREifEREZ . 29 — 1127”87, Table 9-1 shows the environmental specifications.

Table 9-1 FE¥E{1:f — Environmental specification

Item Condition Remark
/(e 0~ 45°C JAPHIREEE 5, (F1) ®
o Operation Ambient temperature. (Notel)
>
Temperature mof L C D )V (GRRa) D L § 5,
Storage —20~60°C Defined by the temperature on the
surface of LCD panel (display area).
B fE 0 BRI DS 39°CE A 2\ T &
: ~90% R H = o - Co
i fr | Operation 20~90% Bl EC L,
Humidity " HF 0 Max. wet-bulb temperature should not
Storage 5~90% R H exceed 39°C. No condensation.
@ 10~500Hz, 1 cycle/20min.,
ik H JEB 9.8m/s2, 1.5mm max,
Vibration Non-operation Z.hou]? each X, Y and Z WA L T2, GE2) ®
directions .
- Unpackaged single module (Note2)
P 147m/s2, 6 ms, 1 time each
iy FEEN{E
. =X, Y and *7Z
Shock Non-operation | . .
directions.

1) HL. LCD/SR)LEH

(FRag) WEIE 55°CL T Th B L,

Notel) However, the surface of the LCD panel (display area) is to be under 55°C,
1 2) MHEROMEERKZ, £9 — 2B XOKI9 — 11TR7,
Note2) Table 9-2 and Fig.9-1 show the shock resistance standard under packaged condition.

Table 9-2  HHCLRF D i EE A% — Shock resistance standard under packaged condition

DOCUMENT CONTROL SECTION

DATE

7% T 1% T Dropping location 7% T & Dropping height [F1% Count
A~D 55cm %119
E~J 65cm 24 119

F (Side face) ——}----

I (Front face)

G (Top face) J (Rear face)

| C (Edge)

A (Corner)
D (Edge) H (Bottom face)

—~1—— E (Side face)

B (Edge)

Figure 9-1 ML EEHINIJT 0] — Direction to apply shock to package
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DOCUMENT CONTROL SECTION

DATE

f 6 S
. #& Jn—Indications

ARa=vy Micix, &R %Z1T9, This module has the following indications.

Product label (See Fig.10-1)

() t £ Company name

(2) SHARP #5714,
(3) Manufacturing number

SHARP Model number
5 7 XXX 0 0 0 0 1

SHARP
LQ231U1LWO01

Serial number

(To be reset every month on 1st.)

Manufacturing code

(For internal use)
Manufacturing month

(4) PR Country of origin

Model number

# Version number

: MADE IN JAPAN
FLC59UXC8V-02 A
03B (Example)
-1st 2 digits “01” means operational version.
-3rd alphabet means functional version.

(7) ¥kEtRE o FEEE 715 — Disposal method of cold-cathode tubes (See Fig.10-2)
(8) VIEMRIE ASHE 3R D 1 7 ¥ — Caution in the replacement of CCFL tubes (See Fig.10-3)

Fig.10-1 Product label (example)

SHARP
LO231UTILWOT «—]

| Model No.

| |‘_,...-———- Bar Code(Lot No.)

54 00U0000T «— |
FLC59UXC8V-02A 03B <
MADE IN JAPAN

- THIS TET COLOR LCD

CWHIHS . 2T L4 22y M2k

CONTAINS COLD CATHODE
FLUORESCENT LAMPS. PLEASE
FOLLOW LOCAL ORDINANCES

OR REGULATIONS FOR ITS DISPOSAL.

FHEPHARENTOETDT,
M HIRER DS £ 72 I3 BANCAE > T
BEELTTE,

Fig.10-2 Disposal label

. ———T.ot No.

Model

No.

- WHEN CHANGING COLD CATHODE FLUO-
RESCENT LAMPS, FOLLOW OPERATING
SPECIFICATIONS. ESPECIALLY BE CAREFUL
ABOUT THE LAMPS SIDE-EDGE.

» HOEE O ZCH IR I -
T2 TT &V, BCHE R

W,

FHEOTy VIE5EOFTTE <>

Fig.10-

3 Caution label

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

Last digit of manufacturing year.

LQ231U1LWO1
(FLC59UXC8V-02 A)
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04 | 20020822 Add 10. (8)Product label
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DOCUMENT CONTROL SECTION

DATE

(11) 159 X)L —Warning (See Fig.10-4) . . . e = o
5 & V) ST R Ik DTS R

HIGH VOLTAGE WHHEETE 2 o GAITiE, &
! CAUT [ON "
= 7 USRI TV E T,
RISK OF ELECTRIC SHOCK
DISCONMECT 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

. ALl EE —Packaging specifications

(DLCD 2=y F2H/15 2 pieces of LCD module/package.
2 ®HE:N12kg/lF Weight: approximately 12 kg/package.
(3) #ME~1ik Outline dimensions 565 mm (W) X661 mm (D) X 221 mm (H)
* AREGOMELIE, YHEASHARP) tHABIE TdH 2SN ELvE PAUSICHEILL T 5
Aroduct is based upon SHARP’s in-house standard “Standard for the
drop-test of export packaging.

The packaging of thisTp

1 2. f& GiE—Warranty

BEERIR AT 14 & L. 2 OBICHA L BB 5 BEHF IR0 5 2 b0z E | JEMEE
B L IRAREREAZ T Zﬁx

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.

1 3, {#H EDiFESIH —Precautions

ALCDzZ=vy bZIELLHHT 2201, XROEBHELZEFLTTI L,

Adhere to the following precautions to use this LCD module properly.
(1) 7 = A ) - £— 735Gl —Fail safe design
LCD 2=y MIdIMERTHENIHELET, LCD 2=y F2EEL T #ERMIC AT FHIK,
KER, HAENEHEEFEZLELC SRV L), BEREEOIURRG, WENRPG ki, SREE ik
Hit e EOREFEI 2 BV L ET,
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.

(2) 7S ZILDHELY Fr\ 129> T —Handling of LCD panel

@© 23 F VAT EJE R BRI 2 5. 2 e\ T P S W,
Do not apply any strong mechanical shock to the LCD panel.
NFNIAF AT, A EBIIAR £ 2 FEEA R ORI D £,

Since the LCD panel is made of glass, excessive shock may damage the panel or cause a

malfunction.
LQ231U1LWO1
(FLC59UXC8V-02 A)

06 | 20050422 Change manufacture to SHARP. CUST.
04 120020822 Total revision LD-17428
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DOCUMENT CONTROL SECTION

DATE

@ SENKREZBIS RV TFI W,
Do not press hard on the LCD panel surface.

NV, 2HDA 7 ARBD X v v 72 KEED O —ITRFF L <, 2Rk, Sk 2 R
LTwEd, mfEncgaiz, ROBEKPFHEEL LT,

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.

i)fa?r 5 Color non-uniformity

i) Wi DOBLFIEL#L Disorder of orientation of liquid crystal

iii) 277 5 Non-uniformity of display

i) IZRFREISROR T 2 L IERICRD £97, i) I —EEFE2T-> T, BRATS EIEFHICED T
23, [EHEYE FAHENCIT ) 2 BT TR E W, i) IZIEFICRD 8 A, UTFZESFL &0,

Problem i) returns to normal condition after a while. Problem ii) returns to normal
condition by turning power off and turning on again. However, these operations should be

avoided to insure reliability. Problem iii) will not return to normal condition. Please adhere
to the following precautions.

- FRHIZEA TR S B RwTEZEwy,
When lifting display, do not handle the glass surface.

s FRHZ IS TEDPRWTCR S W, (FnHz LCD 2=y PHETHY I LIcah £9)
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.)

@ RNV RA DI % D 72\ 72 & DIEEFIH
Do not scratch polarizer film on the LCD panel surface.

- FRHZOTER, Evtey FETHLZD, BoD LABEWLTTI Y,
Do not press or rub the display surface with a hard tool, tweezers, etc.
D Pz on T, MEABEERTRE2EM L, RN LX) FEEL TR W,
Use cotton or conductive gloves for handling in order to avoid the display surface from
soiling.
ORI T I, FHNDME LIcGEE, o (BES) 2w, ITOZE T B

WTTF &\,

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

(3] FZopWATIIEIL), BEEHRVTTIW,)

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

5] ZoWAICHEK (B0dv) Z2RAAFE T D, K7z n T & 2R
LThoBECRENS, BUBOEBEAIZ, AV 7aELTLa—)L, =¥ ) —)L
TR E S,

C DI, BRI DSR2 = v FINEBICAS R X HHEEL T v, Fbi
BHIANCIRA T % ARG HIEE S 2356036 D £ 7,
BAELT, Z v (PR Ey), HEEBE (L, PLrxzy) BEAL AW

T,
LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
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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)HERCKET. REBABELEZFHRICTHE BANLGER. REOZERIZGYET,
GEN)ICH T HNE TROMNIHEFR>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.

BEZHEROENIIEENRETT DT, HESELEVRITERELTTSLY,

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

@ EHBRTEICYEHEY. BESEDIHEYLAVESISEELTTSLY,

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

RGBT L, RN EIMET 3 2 A RetEsd ) £ 77,
This may make distortion of some components in the LCD module and results in the
deterioration of image quality.

(3) LCDaA=vwhrDEYHELNZDL T —Handling of LCD module

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

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

Q@ EB~OMIEEFTIOHELLVBRIETITOTTESL,
Assemble the module into user’s system in a dust free environment.

FrlcBEEORYIE 2=y MEDERICE D £7,
Do not allow conductive foreign matter to adhere to the LCD module, as this may cause

failures.

Q@ EE~NDHMIRRRIHEIARERELTTEL,

Take anti-electrostatic measures for assembling the module.

LCDa2=vy Fid, CMOS—ICZ2fEHLTVEY, LTORICEEL TFS W,
Since the LCD module contains CMOS-ICs, the following points should be observed.

LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
LD-17428
04 [20020822 Total revision
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BB EMYIRIBZE D —BGRHEI I EREEEL TR,

(KRR FEFEERFROBFR A AKRT—R /K. EXEFO7—ANE EXITE AT
T OVARVF EVyNEQOT7T—RNERLE)

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.)

HEEAOMNEEERNET. EEURI/MNOIZYFEFRYESLZNTTSLY,

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

-HEBEAOHEMLEEE, 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.

@ LCDAZvYIEEICERBEBENTLAFPC, FFCr—JILEBI0ROELTTEL,
Do not pull the connection cables on the rear face of the LCD module strongly.

® LCDAZwrENfE. BELLELTTSELY,

Do not disassemble or remodel the LCD module.

(4) LCDOA=vwrEMELEMD;TEEIE —Precautions on the operation of LCD module

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

CMOS-IC ® 7 v F7 v 7 W~ DOEFRELANNC X 2 2R WE O T 2 P 7 o I ph 38T

ER

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@ HBEL-RETER ESERALLGVTTSL,

Do not operate the LCD module when condensation occurs.

NELDIHFEIEBELCVSRETEREZMASE, M FHNERIEFERIGERLIL. BRI S
AIREMEAHYET .

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

Q RENEEHHNCHEALLIGRICEETSIFER

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

temperature.
LQ231U1LWO1
(FLC59UXC8V-02 A)
CUST.
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-EREMER (Ta>50C) : BIMELAGL, RITBEDRRELYETS .
Flz, BROERENGKGY . RREEELGDEENHYET
-ERMER (Ta>60°C) : EARDHIEIZEYIVISAMEAMETLET,
EREMER (Ta< 0°C) : RER(BR) DISEREMETLET,
(ERMER (Ta<—20°C) : REHMELL. WIRSNDGEEAHYET

*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 AEDHHEATLT AALTTEL,

()

Be sure to input control signals at the correct timing.

B A%, HlfEE5OCLK,.ENAB % 72 1% DCLK.HSYNC.VSYNC)2 AT Sz v, A
NEINTHREND YA 2 v 7 Th 256, BEPERMBIS N, PSS, 2> F 7 2 MUK
TEHEOBMESLICE 2 MREESH D £ 7,

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 LCDAZWIrDERTASLIVERISBEDEANMLLENLSEELTTFSLY,

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

WEANDOIERETERREHAEEICH I NS & B L MEEEPMET T 256060 £
T Ny 774 FREBHES NG5, BED AL 0 mEME OBBMIEIMET L
DI 5608HD £,

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—whizhlih, RYEFFEASELVESEELTTSLY,

Avoid LCD module from twisting and bending.
i, KDix, FRmEE LMEEEZBL I BERIH) £,

Excessive twisting and bending may damage display quality and reliability.

LQ231U1LWO1
(FLC59UXC8V-02 A)
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@ NRyUSAEAN—AEEGT EER — T LREELENTTEL,

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

T=TINEREETHENYy 7574 PRI LBECEAES, T2 VXIBKETILAEVRHD £7,
Extension of the cable may cause the backlight to flicker or not to light.

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

Ny 754 KB oG RIRERSSEBEIC Y — 7 L TR OREDSG S e WA H )
E9 DT, Gl ICiERE D b, WY RAGRGEZ R L TS0,

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

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

(6) R_E AL —Storage method

DEH AR CEEEARBHASPICTHELAWNTTSL,

Do not store the LCD module in an atmosphere of organic solvent or corrosive gas.
-ERBRRBESP T BABRMSHEELET .
In an organic solvent atmosphere, the polarizer film may discolor.

BEUAABESDTIE., 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.

HHBFBADLCDAZYHE, HEIMEKRARTEODNTVEY,

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

BHERIT AR S ERUTICLTTSLY,
At storing, SHARP packages can be stacked up to 8 boxes.

QBREBEL. AeEARYEEI FO— LENEARBRELTTEL,

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

WRAFIRE -5 BT (EST B EET528)
B 10~35°C
GRE 50~60%RH

Recommended storage environment

*Place : Dark (avoid direct sunlight)
*Temperature :10~35°C
‘Humidity  : 50~60%RH
LQ231U1LWO1
(FLC59UXC8V-02 A)
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(7) BEHIJ5H: —Disposal Method

® LCDz=v}
LCD module

Ny 754 PCIROEEEME X, WSR2 LT 2 O TBIHRIE I > THEREL T
_Fé l1)0

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

(8) BH - A EAMENTHRER O IR ) /51 — Return method of the LCD module requested for repair

or analysis of the problem

< IBHIRFIC LCD S b, A v N=2E 201k 5. UFOFMICHE > THle, SBEIL TSRS

v, (13— 1 ()~()

IEBME TN fE D TR S/ LCD 2= v b T, MaGENER E A SN AEEICOWTIE

YHTREMLZAVDIPRETDOT, HH0LLDOITTHIIV,

* 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.

O NEFIVERMAICHRES — b #2D1F %, Attach protective sheet.
RS — M, ERMRED 0, i, BYEONEN L L DOZMEH LTI v,
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 : Front side 5
ape ' ' Tape
N 0
g 5

Figure 13-1(a) Packaging method

LQ231U1LWO01
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*LCD units should

QWA ~DIH Storage into the carton box
< AR TR & (9 23545 When using the carton box manufactured by FDTC
(FRELFE . BRI X E L, D SND72 b DOZEFEHL T FEVY)

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

unit.

LCD unit

Anti-electrostatic bag

Spacer X 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
SHARP

XX XXXXXXXX
FLC59UXC8V-02A 03B
MADE [N JAPAN

Label format is same as product label .
The number of label attachment depend )
on module quantity. Upper : H or I method

Bottom: H or I method

#weE: (4 S) LQ231UILWO1

Lo tNO. 1 (17T) 2005, X, XX

Quantity:(Q) 2 pcs

IR

APP Band

ACarton Label 1 (example)
Note ) The holder(upper) and the holder(lower) are identical.
Figure 13-1(d) Packaging method

LQ231U1LWO01
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MR ELAE 2 A L 22\ 0354 When not using the carton box manufactured by FDTC

I7—%Yy 7HET1IATOMINCHEL | #ERIC LCD 2=y FOMEHET 2 2 L DR w Xk H il
BV E 9, U GESERE AN AEGICOVTE, B TREFEZAVDIRET,
Please pack the LCD modules one by one and make sure not to damage the LCD modules

when transporting.

(9) % Dfih—Others

OS2I UDHE L 285813 2R CIAAR D ERAZD LWL E I HER L THEI W,
If the LCD panel is damaged, do not inhale and do not swallow the liquid crystal.

SR NEE X ORI G A1, AR TEP ISR E LTS v,
If the liquid crystal adheres to the body or cloths, it must be washed off with soap and

water immediately.

- Z O, AT S RN AR SEZ T LT S v,

Follow regular precautions for electronic components.

@QALCD2=v FDOFV Y MRICIZT T v 7 AR LG H D £33, EIEZH D FHA,

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

LtkTid, WamFEE LRI TR 2R L TwET,
SHARP has adopted non-wash technology on module assembly process.

LQ231U1LWO01
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. HiEIZBYd % HEE —Precaution for use

15,

ARETE, BB, =V POV, REH, B OEERNS OB HZEZE LG - 3
BINTWEHDTHY, AR E T 2 EBIGHIE, Hizets H shmsThile, i smisfil,
KEWE S AT DB 238 THIH, Ao 72 o OERARKS., Bl 27212832 94
IVHEHTIHI 22 £ R TR R LR ER S 1, ISR 2D S N wih, A -
SR 2 ERAGEHRIEEME) HiE (N T4 AL 774 &) £v)) IS NS k9%
e BEINLDBDOTRS Y FHADT, N A 7T IR THHIC RS RWTIFE W, %
7o, BERROEEEDINA LA 7 T 4 FEICEE4ST 2 WD S 2 856 1%, Fajc S L s F ©
THEET I, BTS2 d 77 4 ABICARBZ L2 EICk D HRETZ, BREKEZ
BEEDP O DV 5K E L IFEERE IS LTSI ETEZAVERA,

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.
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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.
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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



