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. 1 A —Applications

2. 1. /4 Product name

AfRER, 23.1 B-UXGA xtfs TFT-LCD == MIEM T %,
This specification is applied to the 23.1-inch (59cm) diagonal UXGA TFT-LCD module.

h —Product name and model number

s UXGA e s 7 —TFT'LCD == v b

Color TFT-LLCD module supporting UXGA

2. 2., #EAY Model name . LQODZA0166

3. #f ZE—OQOverview

A LCD 2=y Mt TFT 7277 4 7~ bU v 7 ZAHFRDERH RNV EHER LT, RTREE 1,600X
3(RGB) X 1,200 Ky b EEYA A%t 59cm OFEFEEBETH D, YiMME O*MVAREEERATS
= LT IERE A (A 160 ), 1V AME00: DD E L FE R EER L TN 5, £72,8501 1,677 F
& T, BERREERNTETH S,

ALCD 2=y MIUXCGARIGDTFPZLVRGBA 2 7 x—AADDEAHL,/ VA LV Z L —ADF
—& « A RX—=T )V« T— RTEHET 2720, KFE, BERPGEFEIARETHY, EDZAI LI T
F—B c AF—TNEBEHIHTEZE TRFEITI LN TE S,

ALCD ==y F OEENCET AHEBEEIZ+SVDC TH BNy 7 74 FEFERL),

*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 (600:1 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 (LLDI) 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).
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Input signals
CLKM \
(S8 N e e e e |
AOM TR = I
S : Pl o—> i
ATM > ——>i ________ I_JDI‘EH_i E Ny TFT color LCD panel
AQP 5‘ 1600 X 3(RGB) X 1200
§ proTTTToTomsomeostonoy Q>
ATP i DC/DC ! o 'l 1, 7 y
PD Converter | O 1 1 i
SSELEC | | | e ‘ _
GNCH/ GHCL | R Data driver Back light
§ Bias voltage § /I\ _
+5V DC é supply circuit i
+12V DC Inverter circuit
Vent
VVR
Figure 3-1 # 7 1~ 7 X —Block Diagram
4. g —Mechanical specifications
ALCD == s OEBIIHERE, K 41177,
Table 4-1 shows the mechanical specifications.
Table 4-1 #kAI{IHE —Mechanical specifications
Ttem Specifications Unit Remark
g‘.ﬁf hka 530.0 X 432.8 X 32.5 typ mm | *1
imensions
RTARE _
Display Resolution (1,600 XRGB) X 1,200
AR ERE
Display Dot Area 470.4 X 352.8 mm
Fy hEyF
Dot Pitch (0.098 XRGB) x0.294 mm
T AT Mb 1 -1 _
Aspect Ratio )
Ny 774 b YA Py R
Back light Side-edge type
' =
Weight 5,500max g
FG-SG Short-circuited — —
(1) AFE-TEOFEMITINER 37~39~ V") IZFE#
For details on dimensions, see dimensional outline drawing. (see page 37-39)
(*2) (¢ 2.6X6 lamps)
A R—% 1 5K Back-light includes one inverter.
LQODZA0166
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5. BERA{IEE—Electrical specifications
5. 1. ¥ RER —Absolute maximum ratings
ALCDz=v MOMRREEREZ, R5— 1LIZFRT,
Table 5-1 shows the absolute maximum ratings.
Table 5-1 #axh KEA —Absolute maximum ratings
Item Symbol | Condition MIN. TYP. MAX. Unit
EIEEBE Ve Ta=25°C -0.3 - 6.0 Vv
Supply Voltage Viw | Ta=25C -0.3 — 14 \%
ASEE 0RO i} L
Signal Voltage Vix Ta=25C 0.3 3.6 A%
T EE —oxo i . .
Control Voltage Vent | Ta=25TC 0.3 Vinv \Y%
T E il I B
Brightness VVR Ta=25C 0 — 4.0 A%
Control Voltage
LDI Power down PD Ta=25°C -0.3 — +5.5 A%
5. 2. #EIEENESE—Recommended operating conditions
ALCD==vy MOWREWERELZ, R5— 21277,
Table 5-2 shows the recommended operating conditions.
Table 5-2  HEEENES{E —Recommended operating conditions
Item Symbol MIN. TYP. MAX. Unit
BREE (B
Supply Voltage (Logic) Vo 4.75 5.0 5.25 A
BREE (f3—F)
A\ . . .
Supply Voltage (Inverter) o 10.8 12.0 13.2 v
U IAEE
V PR —
Ripple Voltage Ve RF1 50 mV
LQODZA0166
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5. 3. BRI —Electrical specification

ALCD=2=y hDFHFA L F 7 = —AOBIBUREZLUTIORY, BEANEOEMEREZH 5-2 12,
EEBRERANTHOEMEIEEZ, M5 — 3177,

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 TR HEI{LHE—Electrical specification (LDI interface)

Item Sym. Condition MIN. TYP. MAX Unit Remark
ZBIAS High BE
v — — \
Differential-input Voltage (High) b 100 n
ZEIAT Low BIE
\4 -100 — —
Differential-input Voltage (Low) I my
ZEANBLIR Vee=+50. 5V
50
__, | Differential-input Voltage Width Vi | yss= ov 2 345 450 mv
a - v, DCLK=81. 000MHz 2.0 — Voo
\ *4
SSELEC V. | Tv=60Hz GND | — 0.8
b= r=g=iegy:
PR Tce - 1850 | 2720 mA | %1
Supply Current .
— EIREANER
I — —_ 2.9 A *2
Supply Rush Current see
ATVEBR Vo =12.0V
— . . *
Supply Current Invy Vg =0V 3.8 4.5 A 3
IRERIHEE
\' 0 — 3.5 Vv
£ | Brightness Control Voltage R
<] ;
| RITAEE ¢ Vo =12.0V . 28 . iy
% Lighting Frequency Vg =0V
5 | mOREEEE
m i —
Lighting Fix Voltage Vent 0 0.8 v
HITREEEE .
Non-Lighting Fix Voltage Vent 2.1 Vi v

DOCUMENT CONTROL SECTION

DATE

GDTYP EIIHER N T4 T DA T —_"—FKR B, Vee=5.0V  MAXfEIZ 2 ©°7 MR, Vee=4.75V
ZAEREFRL,
This typical value indicates the current consumption on condition that color-bar-pattern is
displayed and Vce=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.

F2NMEIRDC/MDC = "—F) DEMERR IR D LA BT 2 FLE,
Vee 74 2 DAVT P ~DF ¥ —VEHRITERL,
These items prescribe the surge current to internal DC/DC.
The current value for charging capacitors on the Vce line is excluded.
(*3)A A= BFEABIIATER I D 16A L EDEESHETT,
REVPRR LGS, RERE (22— ) PBELRVWEERH Y £,
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=PN&F SS ##E off L (or Open)=PZF SS HEEE on.
SSELEC : H=SS disable L (or Open)=SS enable.
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5 (1) — _| -- ———— L
DC/DC Logic Driver
i | Convert ;
GND ; ] ] | i
+12V . | i
8 i :
g { | Backlight §
GND (v | LCD

&)

Figure 5-1 H[ZEF# —Measurement Circuit
DS90CF388 (National Semiconductor, Corp)

AJI{EE Input signals
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j%ﬁM’ CLKP =81 A\ JJ Differential oo
Input : :
§ + O , :
ATM % E \ﬁj>‘> i
AOP -0 ! i
§ +3.3 i : CMOS logic signal :
PD (Power Down) O i I/ i
"""""""" ﬁHZV
100Q
GMC —
Rvr 0.1uF T D
GMC 100Q /97
SSELEC O

>
50k Q E

Figure 5-2 LDI A v # 7 = — X AN EDOZEAMH B — Equivalent circuit of logic signal input

ta-2" Fuse 3
(5A) :

EMI 7411/5’ Filter

315

= o 2
bl o :
o 2

%

FG (v-07"7/}7)

Frame ground

FUTE o
ey
LU

g

?

0 bl’
o

§

HE

W E G

e EREIEE~
"~ Internal circuit
10uF
100pF
tz—X Fuse + + ¢+« MMCT series (SOC)

EMI 7 4 /V# Filter - - - SGM45C1H222
(Sumitomo Metal Electronics Devices Inc)

Figure 5-3  TBFEA S OZEAMEIRR —Equivalent circuit of supply voltage input
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6 . YRR — Optical specifications
A=y bONFRIIARE, K6 — 1ITFRT,
Table 6-1 shows the optical specifications.
Table 6-1 Y2R94I4L — Optical specifications
L Specifications .
Ttem Symbol Condition Unit | Remark Note
MIN. TYP. MAX.
ﬁﬁﬁ HOI'. 6 L, R 8 U, D:O 85 - - deg
Visual CR=10 neE @
Aﬂg]-e Ver. 9 U, D 9 L, R:O 85 - - deg
av hF AR 0Lrup _ _ | White/
Contrast Ratio CR =Q° (Ryp=open) 350 600 Black 0Ve®
Z AR P Ta=25C — 20 35 ms
Response Time ton LRUD
(ON) (B_>W) _O TaZOOC - 50 100 ms (1) (4)
T R ) Ta=25°C —~ 10 | 25 | ms R
Response Time toss LRUD
(OFF) (W—B) - Ta=0C — 50 100 ms
éﬁ‘%ﬁ)ﬁﬁ&%ﬁﬂ#%ﬁ 0 Average
Response Time LRUD —9[9 _ = of
(ON or OFF) tave =Q° Ta_ 25+C 15 ms Response
(all gray scale) Tv=60x3Hz time
gy 1 | %t ruo=0 200 | 250 | — | cdim? O
Brightness V= 9V,
BREE LT Vo= 12. 0V
Brightness Al I« MAX B 75 — — % White O@®
Uniformity (at maximum *1
X brightness) 0.283 |0.313 |0.343 -
W
y 0.299 |0.329 |0.359 -
@E (0. 641, 0. 337) Typ - @
Chromaticity | g
¢ | &y (0.302, 0.588) Typ -
B
(0. 147, 0.111) Typ —
LA V =12, OV
Brightness control | Imin VINV_ 3 ‘SV - 5 - % oo
range VR -
F R Display Mode J=%)7" 7y Normally Black VA
TR B £ 5 Wide Viewing Angle Technology MVA
HAF X Optimum Viewing Angle —  (ETx# symmetry) (3)
F e Display color 16,777,216 (8-bit color)
K sLE Surface Treatment Anti-glare ( Haze value : 25%,3H)
(*1) BUTRREE 15~20 0#% D & 35, Measured after 15~20 minutes from lighting on.
LQODZA0166
CUST.
LD-20506
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E 1 - BEEHZ, CS-1000 (X / V& 8) ZfEMT %, Field=2° , HEREE=500mm
Note-1) + CS-1000 (MINOLTA Co., Ltd.) or equivalent luminance colorimeter should be used for the

measurement. Field=2" , L=500mm

REA, =PI A M, BE, BELT, AEX BERET (1luxUT) TOHELTS,

*The viewing angle, contrast, brightness, brightness uniformity and chromaticity are

specified by the measurement under the dark room condition (1lux or less).

E2) - BERELMEIZIRVR=0pen &7 5,
Note-2) + Rvr=open unless specified.

=RvR=50k Q 'C@'ﬁj%&i Rvr =open @i}%{ﬁ\k Iﬁ‘l%&jﬁéo

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

E3) a2 b 7R NMAX ORA LT D,
Note-3) + Optimum viewing angle is defined as the angle along which the contrast ratio takes the

maximum value.

E4) HADEFE (1) Note-4) Definition of Viewing Angle(1)

6 —112X 5, Based on Fig.6-1. %*0° (Front)

Top (1 2B¢5M)
(120’clock direction)

Left (9 &)

(9 o’clock direction)

X+
Right (3R H)

(3.0’clock direction)

Y+

LCD module

. -
Bottom (6 FEFH])

(6 o’clock direction)

<-

Figure 6-1 A DEZE —Definition of Viewing Angle (1)
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EB) VARV ADEZ Note-b) Definition of response time

6 — 22L& %, Based on Fig.6-2.

PRIVERE] ON
Drive signal of OFF '
LCD panel ;

JERIURME i BHURME ——>i<— JmpURE
Non-select status i Select status l Non-select status

H White
100%

@ 7 90%
: M |
o Fa) !
= e !
o : .
N 3 2 Black b N- 10%  E Black
o] b ) H
> 1 :
gz ton b
o <> <
o=t : ; g !
Z R Z 7 AR
ON response time OFF response time

Figure 6-2 L AR XD FEZE —Definition of response time

¥E 6) BEETe D D EZE —Note-6) Definition of brightness uniformity

BELHIE, TRIEFAT IR (O~Q) OMEREME(I1~I19)ZAV., ROKIZTEERT D,
Brightness uniformity is defined by the following formula adopting the brightness (I1~I19)
at the 9 points(D~®)on the display area shown in Fig.6-3.

Ew/X . EEDLL(AL= (O~Qo&/MEE) / (D~QDKREE)} X100 %)
| Min. In|

Brightness Uniformity (AL) = ——— X 100 (%) ,n=1to09
|Max. In|

0,0 160 ROO 1440 1600,0 dot  ¥) KRATBEORLIEESIO R R Y FH
; WEERL, A%EF+3mm LT3,

120

Note) The center of each measurement
point defines the center of spot of
luminance colorimeter.
The tolerance of measurement

108 position is*=3mm.

©
©
=2
3

Figure 6-3 #EE T b FZE(LE —Measurement points for uniformity

YE7) 3Ek&EF — Note-7) Brightness control range
FAYE max(Vvr=0V)BEOIEEE 1233 2 FAYE min(Vve=3.5V)EREDIEE D L3,

Brightness ratio of the brightness at Min. brightness control versus the brightness
at Max. brightness control.
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7. A v H T x— A —Interface specifications

7. 1. ILDIA Vv Z7 =2—AMEEHEFIE L= X7 ¥ —Signal descriptions

IDIA &7 =—R - axs7 % (CNDOEFEFIEZR 7112, ANESFESIEE 72 17T,

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

Connector

Table 7-1 LDI 4v}¥7=-2% - 33)4{5 E#%| —Interface signals (CN1)

| Symbol 1/0 Function

1 Vee — + 5 VEJER Power supply

2 Vee - + 5 VEJH Power supply

3 Vee - + 5 VEIJE Power supply

4 Vee - + 5 VEJR Power supply

5 GND — 72 7 ¥ Ground

6 GND - 77 7> ¥ Ground

7 GND - 779 K Ground

8 SSELEC I S SEIRERES SS circuit select
9 GMCH I v F9% ¥ Gamma control(High)
10 GMCL I y FHEHEF Gamma control(Low)
11 AOM I BL{&{E 5 Negative differential input
12 AOQP I Mg (8 5 Positive differential input
13 AIM I ML%15 5 Negative differential input
14 A1P I ML(E 5 Positive differential input
15 A2M I M {2{E 5 Negative differential input
16 A2P I Mg (25 Positive differential input
17 CLKM I WLt {Z 5 Negative differential input
18 CLKP I ML /5 5 Positive differential input
19 A3M I ML (Z B Negative differential input
20 A3P I ML% {2 5 Positive differential input
21 AdM I W% {E & Negative differential input
22 A4P I 5155 Positive differential input
23 A5M I ML815 5 Negative differential input
24 A5P I B{815 5 Positive differential input
25 A6M I 5155 Negative differential input
26 AGP I W12 5 Positive differential input
27 AT I ML15 5 Negative differential input
28 ATP I {8155 Positive differential input
29 PD I LVDS #ll#1E & Core power down
30 LVDSGND - LVDS 77 v . K Ground

31 LVDSGND - IVDS 7' 7 > K Ground
: FI-WE31P-HF (BAfize8EF T8 Japan Aviation Electronics)

User’s connector : FI-W31M ,FI-C3-A3-15000(Contact) (B A#IZEEF T34 Japan Aviation Electronics)

HE)GMCL,GMCH B OEFERVRIC L U v FtEOFEAEE (X 7-2 2H) %Ry=1. 2k Q (#E¥E recommended)
Note) Resistance (RVR) between GMCL and GMCH enables Gamma adjustment. (See Fig.7-2)
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Table 7-2_LDI_AA#l%—Input signals

VGA-TFT Data Signal | "t Dare M | O ey " | LCD Unit Data Signal
LSB RO R16 R16 ROO
R1 R17 R17 RO1
R2 R10 R10 RO2
R3 R11 R11 RO3
R4 R12 RI2 RO4
R5 R13 R13 RO5
RG R14 R14 RO6
MSB R7 R15 R15 RO7
LSB GO G16 G16 60O
Gl G17 G17 GOl
G2 G10 G10 G02
G3 Gl1 Gl1 GO3
G4 G12 G2 GO4
G5 G13 GI3 G05
G6 Gl4 Gl4 G0
MSB G7 G15 G15 GO7
LSB B0 B16 B16 BOO
Bl B17 BL7 BO1
B2 B10 B10 BO2
B3 Bl1 Bl1 BO3
B4 B12 B12 BO4
B5 B13 B3 B05
B6 Bl4 Bl4 B06
MSB B7 B15 B15 BO7
LSB R16 R26 REO
R17 R27 REL
R10 R20 RE2
Ri1 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
Gl1 G21 GE3
G12 G22 GE4
G13 G23 GE5
Gla G24 GE6
MSB G15 G25 GE7
LSB B16 B26 BEO
B17 B27 BE1
B10 B20 BE2
B1l B21 BE3
B12 B22 BE4
B13 B23 BE5
Bl4 B24 BEG
MSB B15 B25 BE7

LQODZA0166
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1 3 4
LDI L —/% Receiver : DS90CF388 (Single input—Dual output)
«—A/D Board _ CABLE LCD .
| 1 v
737499k 0-7 | |
Graphic Controller LVDS TX 1 | LVDS RX
Note-1,;E1) PinNo. DSS0C387 I 1 DS90CF388 PinNo.
R0 7 =31 I I e 115 ROO
R1 3R17 R17 [T _ROI
R2 TO|R10 | | RI0 F———Ro2
R3 9]R11 | | Ri1 [ RO3
R4 gIR12 1 l Ri2 [0 RO4
R5 7Ir13 AOM}50 ¢ 87lAam  R13 T RO5
R6 BIR14 ACPJZ0—1 —36lA4P  Ri4 T2 ROS
R7 5|R15 t i RIS {4 ___ _RO7
GO 94]G16 1 I Gi6 [26 GO0
G1 93]G17 AIMla7 1 85{AsM G171 27 GO1
G2 21G10 APIE— —8a|lasP Ggio [I8GO?2
G3 TiG11 T T Gl1 9 GO3
G4 T00jG12 | | Gl12 [0 Go4
G5 99|G13 Azmlas g 1 83lasM  Gi3 PPT GO5
G6 96G14 A2P|3E . 87la6P Gi4 P2 GO6
a7 95|G15 ¥ T Gi5 [ Go7
BO 56]B16 | | Bi6 [ ___ _BOO
B1 85[817 A3M|39 gola7m B17 BT BOI
B2 971810 A3P 1 i A7P  Bl0 P8 ——————BO2
B3 B11 I I Bi1 |29 BO3
B4 B12 Bi2 [0 _BO4
B5 35813 | I B13 BT ————Bo5
B6 338|814 I 1 Bi4 [32 _______BO6
B7 3715 I I Bi5 [34 ______BO7
l |
R16 | | R26 47 REO
R17 I I rR27 [48 RE{
R10 I I R0 [ RE2
Ri11 R21 B9 RE3
R12 | 1 R22 [0 _RE4
Ri3 A4M}37 | [ 99§jA0M R23 81 RE5
R14 A4PITE 1 98JAOP R24 |43 _RE6
R15 ' v R25 [46  RE7
G16 i 1 G26 BT ————GEo0
G17 A5M|34 97j]a1M G277 B8 GEl
G10 ASPPBT O6lATP G20 |49 GE2
G11 I I G21 B0 GE3
Gi2 G2 BT GE4
G13 aAsmlaz | I o9sjaom @23 B2 —GE5
G14 A6P[BT [ 94lA2P G24 B3 GE6
G15 1 I G25 [B5 — GE7
B16 B26 [67 ________ BEO
B17 amlze 1 | oolasm B27 [F8————BEI
B10 ATP[ZB B9]A3P B20 58  BE2
B11 I ) B21 [0 BE3
B12 I I B22 61— BE4
B13 B23 62— BES
B14 | | B24 [64  BE6
B15 | i B25 [65  BE7
Note—2 ;F2) : = Note-2 F2)
Hsync 54fHsync CLKIM]42 I r 92ICLKM  Hsync}71 Hsync
Vsync 55Vsync CLKIPJ4T 1 T OTJCLKP  Vsync}70 Vsync
DE 56|DE T | DE |9 DE
CLOCK 11 CLKIN | i CLKOUT}|42 CLOCK
1 1
#F1) {E5EH 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)
H2) KFE,ZEERHESIETAFEA, Hsync, Vsync Not use.
Note-2) VA A M —TNAEHA®Z &, Use twisted differential cable (impedance=100Q)
Figure 7-1 4 > % —7 = — A " Bl%—Interface pin assighment
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Table 7-3 LDI A AJfg%1—Input signals(Dual input)
VGA-TFT Data Signal I“‘Eggggggg;m O“Egggogggggfm LCD Unit Data Signal
A LSB REQ R16 R16 ROO
REL R17 R17 RO1
RE2 R10 R10 RO2
RE3 Ril R11 RO3
RE4 R12 R12 RO4
RE5 RI3 R13 RO5
REG R14 R14 ROG
MSB RE7 R15 R15 RO7
LSB GEO G16 G16 GOO
GEL G17 G17 GOl
GE2 G10 610 G02
B GE3 G11 611 GO3
GE4 G12 G12 604
GE5 G13 G13 GO5
GEG Gl4 Gl4 606
MSB GE7 G15 G15 GO7
LSB BEO B16 B16 BOO
BEI B17 BL7 BO1
BE2 B10 B10 B02
BE3 B11 B11 BO3
BE4 B12 B12 BO4
BE5 B13 B13 BO5
c BE6 Bl4 Bl4 B06
MSB BE7 B15 B15 BO7
LSB ROO R26 R26 REO
ROL R27 R27 RE1
RO2 R20 R20 RE2
RO3 R21 R21 RE3
RO4 R22 R22 RE4
RO5 R23 R23 RE5
ROG R24 R24 REG
MSB RO7 R25 R25 RE7
LSB G0O 626 626 GEO
GO1 G27 G27 GEL
D G02 G20 G20 GE2
GO3 Gl 621 GE3
604 622 G22 GE4
G05 623 623 GE5
GO6 624 G24 GE6
MSB GO7 G25 G25 GE7
LSB BOO B26 B26 BEO
BO1 B27 B27 BE1
B02 B20 B20 BE2
T BO3 B21 B21 BE3
BO4 B22 B22 BE4
B05 B23 B23 BE5
BOG B24 B24 BE6
MSB BO7 B25 B25 BE7
LQODZA0166
LD-20506 CUST.
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1 3 4
LDI V¥ —/N Receiver : DS90CF388 (Dual input—Dual output)
A/D Board CABLE LCD _
4—;‘ I — >
) _ 1 l
VISPEOYEVIIRES] LVDS TX | | LVDS RX
Graphic controller  PinNo. DS90C387 1 1 DS90CF388 PinNo.
RED 4[RTS | I ®Te 115 ROO
RE1 3R17 Ri7 [I7T—————Rot
RE2 T0IR10 1 1 RI0 B————rRo2
RE3 O§R11 | H Rt1 [0 RO3
RE4 3IR12 I l Ri2 [[0———Ro4
RE5 7jR13 AoMI50 4 ¢ 87]aaM  R13 T RO5
RE6 5IR14 AOP[ET—1 —36]a4P  R14 [T2 _ROS
RE7 5IR15 i i Ri5 [[@ ———RO7
GEO %4lG16 I 1 Gl P8 ———Goo
GE1 531G17 INTYI EY 1 85lasm G177 T got
GE2 21G10 AP[IE— T BAJASP G100 [ GO2
GE3 7}G11 ) i g1 [T — GO3
GE4 T00}G12 | | Gl2 20 GO4
GE5 99]G13 AzMlas 1 83fasM  Gi3 PT GO5
GES 96]G14 A2P[ZT— 1 B2|A6P  Gl4 PPZ_GO6
GE7 95|G15 T T Gi5 [2& _GO7
BEO 365|816 | | BI6 J38  BOO
BE1 B17 A3M]3s | 1 s8oja7zm B17 PBT——————BoOf
BE2 B10 A3P[3E 1 79lA7P B0 P8 BO2
BE3 B11 I i Bi1 [P9 —— BO3
BE4 B12 Bi2 [B0__BO4
BE5 B13 1 | B13 BT BOS5
BES6 3|14 I 1 Bi4 [32 ___BOS6
BE7 71815 l I Bi5 [3@ ___BO7
| I
ROO 76|R26 I I R26 |47 REOQ
RO1 T5|R27 I I R27 [ REl
RO2 34|R20 I I R20 [38  RE2
RO3 31|R21 R21 PB%  RE3
RO4 30JR22 | | R22 @0 RE4
RO5 79|R23 AM|37 | | 99jaoM  R23 JAT —— _RE5
RO6 Te|R24 A4AP[TE I UBJAOP R24 43 REG
RO7 T7IR25 ' ' R25 |46 RE7
GO0 561G26 i | G26 BT GEO
GOT1 551G27 A5M|34 | I 97)]AtM G277 B8 GEl
GO2 72|G20 A5P[33 I O6JAIP G20 49 GE2
GO3 731G21 I I G21 50— GE3
GO4 721G22 G2 BT _GE4
GO5 711G23 Asmlaz | I o9s5laoM  G23 [B2————aGE5
GO6 TolG24 AGP[BT [ 94ja2P G24 [53  GES
GO7 591G25 I 1 G2s |55 GE7
BOO 53]B26 B26 |67 BEO
BO1 B27 ATmfze | I ooJasm B27 [EE——8E1
BO2 B20 ATP[Z8 89]A3P B20 59 BE2
BO3 B21 I I B21 [60 — _BE3
BO4 52]B22 I I B22 [61  BE4
BO5 B23 B23 |62 ——""BE5
BO6 0lB24 | | B24 [64  BE6
BO7 59]B25 1 1 B25 [65 __ BE7J
Note F) : : ‘ Note :¥)
Hsync 54{Hsync CLK1MJ42 ! Y 92JCLKM  Hsync |71 Hsync
Vsync 55fVsync CLKIPJ41 1 I O97TJCLKP  Vsync{70 Vsyne
DE 56{DE | DE |s9 DE
CLOCK TTICLKIN 1 I CLKOUT[42 CLOCK
1 i
iE) K., EEREHMEBSIIAER, Hsync, Vsync Not use
Note YA RNFr—TAEHRDZ &, Use twisted differential cable (impedance=100Q)
Figure 7-2 A V' #—7 = — A VL E%]—Interface pin assicnment
LQODZA0166
CUST.
LD-20506
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7. 2. ATMEE L BT — DG —Color data assignment

ATEEEDT—DOHIEE, T — 412777, Table 7-4 shows the color data assignment.

Table 7-4 AFMEE & B T —D%tE—Color data assignment

Color Data 51gna1 (0 Low level 13H1gh level)

Odd 35 RO4 RO3 ROZ RG1 RO - +|BO7 BO6 BO5 BO4 BG3 BOZ BOL BOO
Even 55 RE3 REZ REI REQ E7 BES BES BE4 BE3 BEZ BEl BEG
Black o 0 0 0 0 6 0 0(O0 O O O O O O O|O 0 0 0 O 0 o0 o
Blue o 0 0o 606 0 0 0 0f0 O 0 0 00 00O0Of1 1111 1 11
ks 00 000 00 0/1 1 1 1111 1/0 0 000000
I.O) o 0 0 0 000 0/j171111111111Tf1 1111111
21 Re 11 1 11 11 1|0 0 0 0 0 O O 0{0O O O O O O O O
A '\Eaganm 11 1111 1 1/0 0 OO0 O OOW Of1 1 1 1 1 1 11
® 111 11 1 1 1)1 111111 1({0 0 0 O O O O O
Whlte 11 11111 1y1 11 1111 11 1 1 1 11 11
Black gl ¢ ¢ 8 ¢ 0 ¢ 6/{0 0 0 0 0 0 0 0{0 O O O O O O O
o il & ¢ ¢ ¢ ¢ ¢ 1|10 0 0 O O O O 040 O O O O O o0 O
Darker 21 ¢ 0 ¢ 0 0 1 8/0 0 0 0 0 0 0 0O{0 O 0 O 0 0 o0 O
;:: A oo e S
i : : : : : : : : : : : : : : : : : : : : : :
Brighter 28301 1 1 1 1 1 ¢ :+t/0 0 O 0 0 O O O|O O O 0 O O O O
i 25401 1 1t 1 1 1 1 ¢6/0 0 O OO O O 040 6 O O O O O0 O
Red 25501 1 ¢t 1 1 1 1 1/0 0 O O O O O O0}j]O O O O O O O O
#4140 0 0 O O O O Oy ¢« ©wn & o &« 4 #5170 0 0 0 0 0 0 O
110 0 0 O O O O O|% ¢ & & & & ¢ 0O 0 0 0 0 0 0 O
210 o 0o 0 0 O O Of% @ % # & & 1 %410 0 0 0 0 O O O
o 0 0 0 0 0 0 O FE i 4 110 0 0 0 0 0 O O
0 0 0 0 0 0 0 O L i+ 210 0 0 0 0 0 O O
FrEen 25300 0 0 0 0 O O O Pof oy o1 1 110 0 0 0 0 0 0 O
B}ack ‘0jJ0o o 0 o 0 0 0 0O|lO O O 0 0 O O O|O © &6 6 0 0 0 O
i 10 0 0 0 0 0 O O(O O O O O O O O|©O O 0 ¢ 6 0 0 1
Darker 290 0 0 0 0 0 0 0/0 O O O 0 0 O O|G O ¢ ¢ 0 0 1 O
Brighter 25340 0 0 0 0 0 0 0{0 0 0 0 0 0 0 Oj1 1 1 1 ¥ 1 O 1

3 254/0 0 0 0 0 0 06 0jO O O O O O O O 1+ 1 1 1 1 1
Blue 255/0 0 0 0 0 0 0 0/O0 O O O O 0 O O3 1 1 1 1 1 1 1

1) BEHREHR - & (n) nIIER LNV 2R T, BFEOREWZEEENE,
E2) =% : 1:“High” L~b, 0:“Lowlb~V”

H3) . BE Ry FERRHAOT—ZEEER, & FOEINLENSE Y PANTAZ EITLY
AR, B, BAMSTIC 256 ERAER L, FALOELEEITLY ., 16,777,216 OFRTREITH,

” ”

Note-1) Definition of gray scale : Color (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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7.

3. ANMEBH¥A I v 7 ktE—Input signal timing

DI VY — AL VBT == ADEA I TREERT -5 RBLORT7 — 412X 5,
Table 7-5 and Fig.7-4 show the input signal timings.

Table 7-5 Z A IV 7 ¥t —Timing characteristics  (T=0~45°C, Vce=5+0.25V)

Item Symbol MIN. TYP. MAX. Unit | Note
JEEA Period Tc 11.765 12.345 | 12.956 ns
A4 Frequency 1/Tc 77.18 81.000 | 85.0 MHz
DCLK sienal F a2 —5 4 Duty Tch/Te 45 50 55 %
ol E) 808 yuysn ux” WP HAR High time TelkH 3.5 — — ns
o¢ Juysn yA” L7 HARE Low time TelkL 3.5 — — ns
Jry)SL B3 Y BEfE] Rise time Tclkr - — 4 ns
Juy/STR Y B Fall time Tclkf — — 4 ns
DCLK-Data v 7 v FEEE Setup time Tset 3 - — ns
Timing F—,V FEFfE Hold time Thold 2 — — ns
7KIEEHA Horizontal period Th 865 1080 1130 DCLK
Th 11.3 13.3 14. 65 us %9
KFEFTHM Hor. Display period Thd 800 800 800 DCLK
KIEFRRT F %7 Blanking — Th-800 280 Th-800 | DCLK
ENAB signal | BEJEAH Vertical period Tv 1220 1250 1280 Th
Tv 57.1 60 62.9 Hz %9
TEEF AR Ver. display period Tvd 1200 1200 1200 Th
‘EFRT T %7 Blanking - TV-1200 50 Tv-1200 Th
7 =B—{%=7" W-#43v)" Data-ENAB timing Tdn — 0 — DCLK | *3
#1) « F—& « A F—TNEE (ENAB) BEHREE. KEFMOBERMEIZIENABEFTONLSL LY THE S,

*2)

*3)

SHEERVERBIDCLKOMXLTNY T v F LTy —F 2EEORERNDERT D,
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.

cBEAAMOEEMEIL, ENABEEYR “H” b “L” KR THL4KEFHLUE “L” ThokBa,

KOENABEEOMNLL LRV NEHBEL T —F 2HREORLENORTT S,

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.

s ENAB{ES®D “H” #8007 o v 751200 7 A VIZHZ2WERIE, &Y ORTERIIEEZRTITD,

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.

BT S OHMEENABRESO “H” HiFAFEHL TWiane, BEMER T D,

The display position does not fit to the screen if the ENAB period and the effective data
period do not synchronize with each other.

x4) o ARSI EREIRLIZ SS(Spread Spectrum) #EEEFH L TRV £T,
As this product contains SS (Spread Spectrum) function in internal circuit.
L.QODZA0166
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1 3 4
DCLK M
ENAB Thold
RO0-7, REO-7 , 9 4y
G00-7, GEO-7 0.5V
B0O0-7, BEQO-7 N *
RO0-7, REO-7
GO0-7, GEO-7
BO0-7, BEQ-7
: Th i 5
ENAB _—l '_
| Thd §
C1200
RO0O-7, REO-7
G00-7, GEO-7 : 3 B
B0O0-7, BEO-7 . .
. Tvd : i
e Tv z
ik JuUyuiuiy. JUdubuyL
10001 0005 0009 1013 1017 1021 :
: 0003 0007 0011 1011 1015 1019 1599
RO0O-7, REO-7 wmmememmrrtb——T1—T717— 71— 77— """
cGoo-7, GgO-7 ... ... . | 1 1 1 & 4 oo
B0O0-7, BEO-7 10002 0006 0010 1014 1018 1022
: 0004 0008 0012 1012 1016 1020 1600
ANAB ég Tdn=0clk Tdn=0c1k :Z—
Figure -4 ASNEFTHZA IV J - F¥— b —Input signal timing chart
LQODZAO0166
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7. 4. F

— & L FTRALE D XTI — Correspondence between data and display position

7 =57 — & EMERROMIE TR,
Fig.7-5 shows the correspondence between data and display position.

S0001 S0002 S0003 S0004 S0005 S0006 SO007 SO008  ~emmmmmsmmemmmmmmmmrmmnemen  SATI9 S4800
cio0 [RO ico §Bo |RE {GE {BE |RO {60 GE |BE
.| 0001 {0001 { 0001 | 0002 { 0002 § 0002 | 0003 | 0003 1600 | 1600
* |ro ico iBoO |RE iGE {BE |RO {GO GE |BE
C1200| 9001 | 0001 § 0001 | 0002 § 0002 § 0002 | 0003 | 0003 1600 | 1600

Figure 7-5  F—& & FHNLE DX — Correspondence data and display position

7. 5. EEY— XA —Power supply sequence

X7 —6ICERLD EAY R, BEEERTEIOER—F7 VA2 HET D,
BICBREANEEDY—F U RiE, FFARICOT v F 7 v FBHIE L _RF T3 E
TEREIEGIE D= DITURETH D,

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.

T5=20ms : B EEM T (Voltage descent)

ON § ¢ 4.75V 4.75V
Vee L5V - 4.75V 7
ov Ims=T4=20ms
. 8ms=TT, 0.1s=Té6
Power Down 2.4V \\
/. 3§ \X
ANTHES 10% 90% ’ 10%
Input 7, Z N
signal l .
Tl |<—>| | 10ms=T1=40ms 0ms=T3<40ms
T2 |[«——| 10ms<T2=<40ms
Figure 7-6(1) TR —4 > X —Power supply sequence
LQODZA0166
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Vo 108V |,
(CN2) oV
0.8s MAX 0s MIN
—>]
0s MIN
Vent OFF(2.1~13.2V) ON(0~0.8V) OFF(2.1~13.2V)
) NEHEREZHETIENED Y ETOTESTTDHI &,
Note) Observe strictly, or it will damage the internal circuit.
Figure 7-6(2) ET|IEL —4 > A —Power supply sequence (continuation)

100 /0
. //
80 7/

70 7/;
0 //..5
)74
@ |Rva: open I 7
5 40
- / IRVR= shor‘tl

30 1

L~ /
20 /(/ /n
T
10 — L= /
__// L4
| |
0 Gt "'—oif“"’#'*
0 50 100 150 200 250
Gray scale
Figure 7-8 vy ¥ — Gamma characteristics
) M7—-8 ORFMERREETHY., TOREEHETETLILOTIEIHY VA,
Note) Fig.7-8 shows reference characteristics but does not guarantee it.
LQODZA0166
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8. Ny 75 4 MI#E—Backlight specification

8. 1.

Ry 754 NFEEI(A 23— #Z)—Backlight pin configuration

Ry 754 b(Av_X—2)F{ER (CN—2) OEEBIEFEZERIZET,
Table 8 shows the pin configuration for backlight. (CN-2)

Table 8-1 A% —Pin assignment (CN—2)

;i: Signal Function
=7
1 Viw Powe?{i?:upp ly
2 Vi Powe%rEy}ipp ly
=
3 Viw Powe?ﬂ/sﬁupp ly
=7
4 Vo Powe?{)fupp ly
5 GND Gmﬁ?ﬂi ;h lyv(ﬁ t];ge)
6 GND Groiﬁfﬁ ;7;1 ,7\/(5 tzge)
7 GND Groﬁjf(lﬁ g§h ]7v<;/lt2ge)
8 GND Groﬁ}ilﬁ; l7\/;/l‘c}\a:ge)
9 Vent Lighfiigﬁﬂfitrol
10 GND @%ézrz 7F
11 Vg Brighi}?gg\z%intr ol
12 NC N.C
8. 2. A _—ZEM—Inverter characteristics
(1) #8357 —Brightness control

Aa=y MEROA L A—ZTiX, Fa—T 4

Connector

:53261—1290

User’'sconnector : 51021—1200

Supplier

E1)

N.C¥gFiZopen & LTTFEUY,

Note-1) Keep the N.C terminal open.

HE2) Vi input :

Note-2)

Note-3)

: Molex-Japan Co. Ltd.

OV = ¥EEE R K Max. brightness

3.5V = EE K/ Min. brightness
#3) V,, input :

0V = BL s&24T turn on
2.1V Ik = BL {84T

2.1V or more = turn off

F4) BESTUVREREIKT T vy ik

kR
Note-4) Keep the circuit GND (10 pin) apart
from high- voltage GND (5~8 pin).

If these pins are connected, the screen may

cause flickering.

FEFREEALTVD,

The inverter used for this backlight applies duty brightness control.

(2) AJ1%E—Input characteristics

A A= F AN EREEEZR S — 212, FEEE (ANEM) ZK8 — 1R 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 X —XZ AFEFHFE—Input current characteristics for inverter

LTTFEW, HBoDOERRETIHGENHY F

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

BREE () _ — 0

Current fluctuation Ir 30 /e

T a—T 4k _ N EEREEEVRIZL S

Duty ratio Dt 18 100 %o by brightness control voltage(Vvg)
LQODZA0166
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D=T1/ Tox 100[%] = o ’ I=I1/ To x 100[%]
Figure 8-1(1) T =—F 4 EE¥ Gt Min) Figure 8-1(2) s2H EAA W (383 Min)

Duty wave form (Min. brightness) Rise time wave form(Min. brightness)

(3) #EE —Caution

£ ¥ 23— # OFY Min-Max - T, m@@fmﬁf\@ﬂf@%Jr TR L, o /8 — &

AP (Vi GND) £ EA, ©% B0 AMET 5 £ 512 LT T LA,

MOER~EELBE X DHEEVRDH Y ET,
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.

(4) Zoft—Others

A A= ReE L L TR OB AL ER FERHE) IZid Ny 7 74 FRMEDC
OLBENRDH Y ETHRMES I EEEICRESD €A,

As a characteristic feature of an inverter, the backlight may slightly blink during the
initial stage of the unstable loading point of time (few seconds). However, there is no

problem with the characteristic and the reliability.

8. 3. # fn—Life
Ny 754 bOFmIL, TREMFEZRMZTHEIT MIN. 50, 000 B & 45,
The minimum backlight life is 50,000 hours under the following conditions.
(1) fEF%MF Operating conditions
@ FAFIRE Ambient temperature 1 25+5°C
@ FA> Brightness control (V) : 0V
(2) FDEFE Definition of life
@ MEH., FFOME, K6 —1 DEFHLR] BT IBEDOR/MEICK LT, 5 0% FIZAR
- 72,
Brightness becomes 50% of the minimum brightness value shown in Table 6-1 or below.
@ BT L2 22 o =K, The lamp no longer lights.
@ BN EA LT, Lamp begins flashing or flickering.
LQODZA0166
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9. BB+ —Environmental specifications

BEMHEL, £9 — 112779, Table 9-1 shows the environmental specifications.

Table 9-1 BEMH#E —Environmental specification

Item Condition Remark
B fF 0~45C LCDAXNVER (FrES) OREL
B pE Operation +3,
Temperature A . Defined by the temperature on the
Storage —20~60C surface of LCD panel (display area).
B fE 0 HEEERIBEN IOCEH L 22 &
. ~ RH = — Co
| pE Operation 20~90% HESEC L,
Humidity " 77 o Max. wet-bulb temperature should not
Storage 5~90%RH exceed 39°C. No condensation.
10~500Hz, 1 cycle/20min.,
= & JEBE 9.8m/s2, 1.5mm max,
Vibration meﬂmm12hmw%hXYmﬂZ BRRE LB
directions Unpackaged single module
o 147m/s2, 6 ms, 1 time each
(. FEEE
. +X, £Yand =Z
Shock Non-operation | . \
directions.

F) MEREOMEREAK L, KO —2BXU0H9 — 1I1T77,
Note) Table 9-2 and Fig.9-1 show the shock resistance standard under packaged condition.

Table 9-2 AAELER O ME I — Shock resistance standard under packaged condition

F (Side face)

4 .
N
3 .
' ’
H /
,
1 ,
1 .
| ,
T g
] ,
H ,

_______________________________

L

I (Front face) D (Edge) H (Bottom face)

% T & FT Dropping location % T & Dropping height E1¥ Count
A~D 55cm £ 1@
E~]J 65cm £ 1[H
G (Top face) J (Rear face)

..... —+—— E (Side face)

B (Edge)

/ ’ A (Corner)

Figure 9-1 HREEREIIIJ 6] —Direction to apply shock to package
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1 0. & ‘~—Indications
A=y MZiX, TeFER%E1T 9, This module has the following indications.

Product label (See Fig.10-1)

(1) BERL Model number : LQODZA0166
(2) Manufacturingnumber :8 5 X X 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. =7)

Last digit of manufacturing year.

(3) ®fat®iE D FE3ES71E—Disposal method of cold-cathode tubes (See Fig.10-2)
(4) BRafRiy AT H/EZER O 1B % IH — Caution in the replacement of CCFL tubes (See Fig.10-3)

LQODZAO166 ¢~ Model No.
Lot No.
85 00UODODT It is RoHS compliance.
ROHS ﬂmﬂf?o

Fig.10-1 Product label (example)

DOCUMENT CONTROL SECTION

g ™\
« THIS TFT COLOR LCD
ggggg’;&%}%gsﬂogﬁﬁw « WHEN CHANGING COLD CATHODE FLUO-
g RESCENT LAWPS, FOLLOW OPERATING
FOLLOW LOCAL ORDINANCES SPECTFICATIONS. ESPECIALLY BE CAREFUL
OR REGULATIONS FOR ITS DISPOSAL. ABOUT THE LAMPS SIDE~EDGE
C BHEET 4 AT VA 2=y MO LT OB EEARE -
ERESMAAENTVETOT, T2 TTF &Y, HEERV
HiF B I OAHIE F RIS T FRUEO=y VRREOTTFS <>
L BELTFIW, ) W,
Fig.10-2 Disposal label Fig.10-3 Caution label

(5) 4 Z ~L—Warning (See Fig.10-4)

-

7 HIGH VOLTAGE
H CAUTICN

%i RISK OF ELECTRIC SHOCK
DISCONNECT THE ELECTRIC

POWER BEFORE SERVICE.

Figure 10-4

DATE

LQODZA0166

LD-20506 CUST.

EDIT| DATE DESIG. |CHECK APPR. DESCRIPTION

HomIn

24/

DESIG. | | cueck | ! APPR. |

N I I [ |




1 | 2 I 3 | 4

DOCUMENT CONTROL SECTION

DATE

11. @ —Packaging specifications
(DLCD ==y +2H/15 2 pieces of LCD module/package.
@ EE . HN12kg/1lF Weight: approximately 12 kg/package.

(3) #ME~HE Outline dimensions 565 mm (W) X661 mm (D) X 221 mm (H)

12. ffH EOEETE —Precautions

ALCDz=y bEELLERATAEDIZ, ROEFEFHERZBETLTTIV,

Adhere to the following precautions to use this LCD module properly.
VT xzA) - 2—T7F2E —Fail safe design
LCD 2=y MNI»IHETHENIBEELET, LCD o=y FABEL TH, ROICATFLK,
KBF, HENBRBEEZELLIERNE S, BEREBOTLRKRE, BERBILREE, REELLL
Rete EORERF T BEWWZLET,
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) R OEY FHMZ SV T —Handling of LCD panel

O ARXNVICBEREBAEEL 52 N TT SV,
Do not apply any strong mechanical shock to the LCD panel.
RRVET T ABTY, BERERIIFREEITEERROERICRY £,

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

malfunction.
LQODZA0166
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@ RRAEHEBRIFSRVTF I,

Do not press hard on the LCD panel surface.
PRAENMT, 2KDT T ARE DX % v T EREE N OH—ITRFE LT, RARE, FEELRER
LTWET, BMCHENTZHGEE. ROBEEPRELET,
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)fir5 Color non-uniformity
il ) W d DELHAIELAL Disorder of orientation of liquid crystal
iii) #;~%¢ 5 Non-uniformity of display

D) ITEEARET S EEFICRVET, i) 3—EEREZU->T, BRATLILEFICRY T
5, AEREME FAEERICAT O Z LIBETT CTF RV, i) IREFEICEY S8 A, UTERETFSEIN,

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.

- BAREEEATED EF RN TSN,
When lifting display, do not handle the glass surface.

- FREE TICLTENRNTLZEN, (R7AEZLCD 2=y FAETHIZ &LIZRV £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.)

@ AXNEHORBEREED 2D DOEEEE

Do not scratch polarizer film on the LCD panel surface.

 BTREEABEVWTE, Brty PETHLED, BotY) LRV TTIN,
Do not press or rub the display surface with a hard tool, tweezers, etc.
RO BEDNCONTIE, MELITEEEFRELEAL. FREAENLROE I ERELTTSW,
Use cotton or conductive gloves for handling in order to avoid the display surface from
soiling.
s ROREICT I, BRARMELEGEIE. oA (BESE) zHWT, UTOEETIY R

WTTFEW,

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

(F3) bV TEIZIG, ELRNVTTEN,)

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

(5N) FZDPWAIZEK VTV BRBIAEETESIKY . KER RN L 2R
LTOBLEBIHERD, B OEWGRIE, 1Y e AT va—, =& ) —)v
THRERIZHRE 2,

Z O, BAINEEROBECT =y FRBICALZRVESERELTT S, Witk
WHEICIRAT 2 ERERDBHBET 2BE1H Y £7,
WAL LT, F B (TERY), FERE (XL, Mrxy) 3FERALRVL

TFaVY,
T.QODZA0166
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[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 LLCD 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.)

GCER)EROKEE. EBEABELLERICTIE. BOMNLER. REOERIZEYET,
UGBS HUME TEOMNHER>TT S,
(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.

BELHEBEOBNEEHENRETTOT, FFSELVKSITERELTTSL.

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

@ EBMETFEICYZHEELY. BESEDIDIHLYLAVESISEELTTSL,

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

BRI NER L, ERBEMETTHREEERH Y £,
This may make distortion of some components in the LCD module and results in the
deterioration of image quality.

(3) LCDaA=vrDEY LMD T—Handling of LCD module

O SEBET—TILERVNATIHDERLELTTSL,
Do not pull the cables of cold-cathode tube strongly.

r—TJIV%E 2kg ULED A TSRS L. MEBELEBEEZBLIGEENHYET,
If the cable is pulled with the strength of 2kg or more, the cable may be damaged or may
lose reliability.

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

BICEEREORYIT2 =y MNEEORRICRY £4,
Do not allow conductive foreign matter to adhere to the LCD module, as this may cause

failures.

@ EEBE~OHTEEBRBIHEIIREREBLTTSL,
Take anti-electrostatic measures for assembling the module.

LCDz=y hZ, CMOS—ICHHERALTVWET, UTORIZEBLTFIVY,
Since the LCD module contains CMOS-ICs, the following points should be observed.

L.QODZA0166
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EREFRERYIESEHEE O — B EBHES I RERBLTT L,

(ABEFE-FEERNFROBER/ AET—RA /R EXEEO7—XNE A EET R, $HI
T SVFRVF EVEINEDT—RNERLLE)
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.)

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

HEBEAOHMILERE, BEILIO—LENRE(50~60%RH) TIToTTSLY,
EES0%RHUTOBETIE, A=vrERYZRHENTTEL,
Assembly should be conducted under controlled humidity (50-60%). Do not assemble the
module under the humidity of 50%RH or less.

@ LCDA—YFERICERESNTLAFPC, FFCA—JILETI0ROAENTTSELY,
Do not pull the connection cables on the rear face of the LCD module strongly.

® LCDAZvtEHfE, BELLBNTTSL,
Do not disassemble or remodel the LLCD module.

(4) LcDA=whEIELDFEEIE —Precautions on the operation of LCD module

DOCUMENT CONTROL SECTION

DATE

D BEQEREBAL T REEFLTTSEL,
Adhere to the specified power supply sequence.

CMOSIC T vF7 o7, BE~DEREEEMCL2EREBEDETEHESZOICKHLET
7,

If not followed, the CMOS-IC may cause a latch-up or DC voltage may be applied to the |D
liquid crystal resulting in the deterioration of display quality.
Q@ #HELERETER ESEBRALLENOTTSY,
Do not operate the LCD module when condensation occurs.
NREINDIHFFENEBELCOWDRETEEEZMAS L, FHABRICERIGERCL., iig9 5
ATREEL BHYET
If the LCD module is operated when condensation is on the terminals of LCD panel, the |
terminals possibly cause electrochemical reaction and reach disconnection.
@ REQEREHENCTHEALLBSICREEITLSITES
The problems, which may occur when the LCD module is not used under, recommended
temperature. —
LQODZAO166
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-EREIMER (Ta>50°C) : BMELAGL. RITBMEOREELGVET,
Fhz, BROMERENGRY . RREELLGIHEENHYET,
"BEMER (Ta>60°C)  : EHRBOLICKYIVISIMEAMETLET .
JEBEIMEE (Ta< 0°C) @ RE(ERB) OLERENMETLET,
EBRER (Ta<—20°C) : REMNELL. BIEShIBASHBYET,

*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.

@ FEESEERBAZ. REOHBATHTAALTTS,

Be sure to input control signals at the correct timing.

EIRZRAL., Hl#{EEOCLK,.ENAB %7212 DCLK,HSYNC. VSYNO)B AN S, A
HNENTHRENDFA I T THDLEE. WEPERRE S, BHIE, 2 M7 X MUK
THOEBELLICELMRERH U £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.

(5) EBEHEE EDEE —Precautions on the design of module mounting

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

EBEB~OREREBCRFEIBECHIND &, BRGEBIEEENMET T 2860 H Y £
T N7 T4 MERXRHINDIHEIT, MEDOARELEY, MEREBEOFEEEMET Lz
VT HEERHVET,

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=vhhlh, RYFRESHLVSSEELTTSL,
Avoid LCD module from twisting and bending.

AL, KViZ, RRGEBIOEEEZEBRIBEIH £7,
Excessive twisting and bending may damage display quality and reliability.

LQODZA0166
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@ NRyhSAheAv\—AEEGTIBRE—TLFEELEVTTEN,

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

F—TNVEEETDHERY 7 T4 MBREITLRVEES, FIVIRRETIHERHD ET,
Extension of the cable may cause the backlight to flicker or not to light.

@IV ISA A N—=BZEHETEr—TILIE, ARV EREICEESERLKS
BEELTTSLY,
Keep the backlight cable apart from metal enclosure of the LCD module.

Ny 754 NEBAOEREERSSRHEICY —7 LU TEOEERELNRWEERH Y
ETOT, FHERFICHERO L, EERMRTEZERA L TIEEW,
High-frequency current for backlight driving may leak to the metal enclosures and the
desired brightness may not be assured.

GLCDA=VEERTI(MA X 4B AN QIO FHRILI1E, 4. Bkef UTFTToTTSL,
When Mounting LCD module with M4 screws (x4), tighten the screws with torque below
4.5kgf.

(6) {REF % —Storage method

OERBHRCEEETRBERPICHELLGENTTSLY,

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

-BERBRIRFESP TR RERNHRELET.

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

BEEHRABASP TR, SEOI-YMERBHMIEER. HIELET,

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

QIEAEDRETRELTTSLY,
Store the LCD module in the package.
-BEEEADLCDA=VME, BERHARARTEDILTHET,
The LCD module in carton box is enclosed in an anti-static bag.
FEAERE, BB 8 BUTICTLTTSLY,

At storing, packages can be stacked up to 8 boxes.

QEREFEEIL, e RYEEa  MI— LS E-ARBRELTTSLY,

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

HRRAEFRE -5/ ERT(ESTE TR ITEHIE)
CRE 10~35°C
GEE 50~60%RH

Recommended storage environment

*Place : Dark (avoid direct sunlight)
*Temperature :10~35°C
*Humidity 1 50~60%RH
LQODZA0166
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(7) BEHIFF#E —Disposal Method

® LCDz=v}
LCD module

Ny 7 54 FMEROGEEE L, NEICKEZER L T2 O TRRERICHE > THEELT
T,

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

(8) & dfi—Others

ORIV HE LSS, BEEZBRWVIAALEDVBRATLD LEVE I EELTEIN,
If the LCD panel is damaged, do not inhale and do not swallow the liquid crystal.

TREBBAER L OB W EEEIE,. AR TESCHITHENE L LTT N,
If the liquid crystal adheres to the body or cloths, it must be washed off with soap and

water immediately.

- Ofh, BEFH&GICHT - ROREEFERZETLTREW,

Follow regular precautions for electronic components.

QALCD=z=y hDF Y V MRICIETZ T v 7 AREPERDHEVRH YV 32, FEEHY FHA,

Flux residue on the printed circuit board is harmless to the quality and reliability of LLCD
module.
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3 . JRIZEE$ A EE —Precaution for use

DATE

ABUIE, —REEH, YA FER. BEOEEASO—RIAEREZHEL TR -
BENTHWALOTHY, BT IMERICET 2ZGHIE . 2 E BRITHIE., HZEmEH.
KEWEY AT MBI 2ETHIE, a0 D0EERAMES. KSRV AT AIBITHITA
NEEHHEZ E B TEERZEMENRER SN, (RICEZEEEDPER S NRNES ., EEEM -
HRIZKT 2ERREREZEE AR T INA A 77 HiEl &) KERAIND X IR
o BESNELOTIEH D ERADT, "L 77 4 ARICIEIERICR L2 TTF L,

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.
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