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These specification sheets are the proprietary product of SHARP CORPORATION("SHARP) and include
materials protected under copyright of SHARP. Da not reproducs of cause any third party to reproduce them

in any form or by any means, clectronic or mechanical, for any purpose, in whole or in part, without the

gXpress written penmission of SHARP.
The device listed in these specification sheets was designed and manufactured for use in QA equipmeat.

In case of using the device for applicarions such as control and safety equipment for transportation{aircraft,
traing, automobiles, ef¢. ), rescue and security equipment and various safety related equipment which require
highes reliability and safety, take inte consideration that appropriate measures such as fail-safe functions and

redundant sysleﬁt design should be taken. 7

Do not use the device for equipment that requires an extreme level of reliability, such as acrospace

applications, {elecommunication equipment(trunk lines), nuclear power control equipment and medical or

other equipment for life support.

SUIARP assunies no responsivility for any damage resulting from {he use of the device which dues not

comply with the instructions and the precautions specified in these specification sheets.

Contact and consult with a SHARP sales representative for aiy questions about this device,
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1. Applicaton
This specification applies to a color TFT-LCD medule, LQ11331G.

2. Overview

This module is a color active matrix LCD module incorporating amorphous silicon TFT {Thin Film
Transistor). It is composed of a color TFT-LCD panel, driver ICs, control circuit and power supply -
circuit and a backlight unit. Graphics and texts can be displayed on a 800X 3% 600 dots  panel with
262,144 colors by supplying 18 bit data signals (6bit/color), four timing signals, +5.0V DC supply
voltage for TFT-LCD panel driving and supply voltage for backlight. _

The TFT-LCD panel used for this module has very high aperture ratio. A low-reflection and higher-
color-gaturation type color filter is also used for this pancl. Tlhierefore, high-brightness and high-
contrast image, which is suitable for the multimedia use, can be obtained by using this module.

Optimum viewing direction is 6 o'clock.

Eggglightjig'ving DC/AC inverter is not byiit in this modyle.

[Features]
1) High aperture panel ; hiyh-brighiness or low power consumption.
2) Brilliant and high contrast unage.
3y Small footprint and thin shape.
4) Light weight.

3. Mechanical Specifications

Parameter Specifications Unit
Display size 29(11.3") Diagonal cm
Active area 2304 (H)X 172.8(V) mm
Pixel format 800 (H) X 600 (V) pixel
(1 pixel=R+ G +B dots)
Pixel pitch 0.288 (H) X 0.288 (V) mn
Pixel contiguration R,G.B verticul suipe
Display mode Nommally white
Unit outline dimensions *1 204 5 (WYX 1933 (H)X7.5 (D) nun
Nliss 430£320 g
Surface trealment Anti-glare and hard-coating 2H
Low reflection (~3%%)

+1 Nate: excluding backlight cables.

Outline dimensions is shown i Fig.1 {DRAWING No. 20.061-591)
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4. Input Terminals
4-1. TET-LCD panel dniviag

Py NN
’ l

N1 - DFIMA-H1P-1V(59) (Hirose Electric Co., Ltd.)
T Mating connectar DFOCI-41S-IV (3 7 )

2 | . | 140 O isABoM
N1 pin arrangement from module surface sPlease use the gold-plated pins for both connectors.
(Trunsparent visw)
Pin No. {Symbol Function Remark

1 GND

2 CK Clock signal for sampling cach data signal

3 GND

4 GIND

5 |Hsync| Horizontal synchronous sigmal [Notel ]
8 Vsync | Venical synchronous signal [Notel]
7 GND

8 RO | RED data signal (LSB)

9 Rl | RED dota signal

10 R2 | RED data signal

11 R3 RED data signal

2 R4 | RED data signal

13 B | RED datasignal (MSB)

14 GND

15 GND

16 GND

17 G0 T GREEN duasignal  (LSB) !
18 Gl | GREEN datasignal

19 t G2 | GREEN data signal

20 G3 | GREEN data signal

3 GI | GREEN datasignal

22 G3 GCREEN daa siymal (MSB)

23 GND

24 GND

25 GND

26 B0 | BLUE daiasigoal (LSB)

27 Bl | BLUE datasignal

28 B2 B LULE datasignal

29 B3 BLUE datasignal

a0 B4 BLUL datasigeal

3l BS | BLULE duasignal (MSB)

32 GND

i3 GND

34 GND

35 |ENAB| Signal to settle the horizontal display position | [Note2]
36 Vee | +3V power supply

37 Vee | 43V power supply

38 TST [This should be electrivally opened during operation

39 TST | This should be electrically opened during operation

40 GND

41 GND

2 e shielding cnse 1s conpeeted witl GNDY

[Notel] The pokuity of both synehronous signals are negative.
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[Note2] The horizoatal display start timing is seitled in accordance with a rising timing of

ENAB signal. In case ENAB is fixed "Low", the herizontal start timing is determined as

described in 7-2. Den’ Ukeep ENAB "High" during operation.

4-2. Backlight driving
CN?2 : BHR-03VS-1(J5T)
Mating connector . SM02(8.0)B-BHS(IST)

| Pin no. | symbol function
1 Vo | Power supply for lamp
| (High voltage side)
2 NC This is electrically opened.
3 Viow | Powersupply far lamp
. (Low voltage side)

5. Absolute Maximum Ratin.gs

Parameter Svmbol| Condition Ratings Unit] Remark
Tnput voltage Vi | Ta=25C | -03 ~ +3 6 v | [Notet]
+3V supply vollage Vee | Ta=25C 0~ 1+ 6 v
Storage temperature Tstg — 55 ~ +60 | T} [Notw2]
Operating temperature {Anbient) | Topa - 0 ~ +350 T
[Notel} CK,RO"URS,GDNGS,BO~BS,1—!sync,Vsy11c,ENAB
[Note2} Humidity * 95%RH Max. at Ta10°C,
Maximutn wet-bulb temperature at 39°C or less at Ta>40°C.
No condensation.
6. Electrical Characteristics
6-1.TET-LCD panel driving Ta=25C
Parawcter Symbol | Min. | Typ. Max. | Unit | Remark
Yec | Supply vollage Vec | +4.5 ) +50 | +53 vV [Natel]
Cuwrent dissipation lec - 1230 T 400 | mA | [Note2}
Peanissive inpul ripple voltage Varp - - 100 (mVpep| Veest5 0V
Tnput voltage (Low) V. —- - 1.0 v
Input voltage (High) Vin 23 - - v [Note3]
Input current (fow) I - — 1.0 u A V=0V
- {Mote3]
Input current (High) lotn -~ - 1.0 A | V=33V
[ Note4]
lowr | — — | 300 | pA | VIV
[ Notes]




[Note1]
On-off conditions for suppl

0<t15 10ms

0<12550ms
0<3S1s
t4>1s
Vee-dip conditions
1) 2.7VEVee<4.5V
td= 10ms
2) Vee<27V

y voltage

Vee-dip conditions should also

follow the Vee-turn-on conditions

{Nate2] Typical cumrent s

iteation

16~gray-bar paitern.

Vee=+5.0V
[ Note3]
[Nuted]

[Note3] ENAB

6-2. Wacklight driving
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CK,RO~R3 ,GO~GS,BOmBS,Hsyna,Vsync,ENAB
CK RO~R5,G0-G3,B0-B3 JHsyne, Vsync

468 oA W
G50 G4 uld

[ 377 [1:3

The backlight system is an edpe-lighting type with single CCFT (Cold Cathode Fluorescent

Tube). The characteristi

¢s of the lamp are shown in the foltowing table.

Parameter Symbol | Min. Typ. Max. Unit Remark
Lawp current rangs k. 1.5 24 68 |mArms| [Notel] |
Lamp power consunption Py - (K] - W |1,=70cd/0?
Lamp frequency Fo 20 5 60 KHz | [Note2)
Kick-off voltage Vs - - 1100 | Vims | Ta=23C
- - 1300 | Vems | Ta=0C__| [Note3]
Lamp lite time L. 10000 - — hour | [Noted]

Module !

[, ﬁ& F

#3pin is Vi

[Note!] Lamp current is measured with current meter for high frequency as shown below.

[nverter
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[Note2] Lamp frequency may produce interference with lworizoeaial synchronous frequency, and

this may causs beat on the displav. Therefors lamp fraguency shall be detached as

much as possible from the horizontal synchronous frequency and from the harmonics

of horizoatal synchronous to avaid interference.

[Note3) The voltage above this value should be applied 10 the lamp for more than 1 second to

startup. Otherwise the lamp may not be turned on.

[Noted] Lamp life time is defined as the time when eitier @ or @ ocours in the continuous

operation under the condition of Ta=25°C and 1L=6.0 mAmms.

(D Brightness becomes 50% of the original value under standard condition.

® Kick-off voltage at Ta=0°C exceeds maximum value, 1300 Vrms,

prr

Note) The performance of the backlight, for example life time or brightuess, is much influenced

by the characteristics of the DC-AC inverter for the lamp. When you design or order the

inverter, please make sure that a poof lighting caused by the mismatch of the backlight and

the inverter (miss-lighting, flicker, ete.) never occur. When you confirm it, the module should

be operated in the same condition as it is installed in your instrument.

7. Timing characteristics of mput signals

Timing diagrams of input signal are showa in Fig.2.

7-1. Timing characteristics

Parameter Symbol | Min. Typ. Max. Unit | Remark
Clock Frequency | 1/Tc - 0.0 420 Mz
High time Tch 3 - - ns
Low tine Tel 3 — - ns
Duty ratio | TH/T 40 50 60 %
Data Setup time | Tds 3 - — ns
Flokd time | Tdh 10 - - ns
Honzontal Cycle TH 03 26.4 - §s
sync. Signal 832 1056 - clock
Pulse widtht  Thip i 128 200 clock
Vertical Cycle TV 628 660 798 ling
syne. Signal | Pulse width| TVp 2 & 6 line
Horizenlal display period THd 800 800 800 clock
Hsyne-Clock THe 10 — Te-10 ns
phase ditference
Vertical data start TVs 3 23 23 line |See73
position
Hsyne-Vsyne TVh ¢ — | Tt-THp| clock
phase difference

Note) In case of lower fequency, the deterioration of display quality, flicker cte. may be occurred.



LossuL=t

7.2, Horizonal display position
display position is determined by ENAB signal and the input data corresponding

The horizontal
1efl ond of the active ares.

to the rising edpe of ENAB signal is displayed at the
Parameter Symbol [ Min. Typ. Mox. | Unit } Remark
Enable signal | Setp time Tes b - Te-1l ns
Puise width] Tep 2 300 Th-10 | clock
Hsync-Enable signal - THe 58 g8 ¢t 170 |clck) . -
phase difference

Notz) When ENAB is Fixed "Low", the display starts from the data of C338(clock) as shown in Fig.2.

Be careful that the module does pot work when ENAB s fixed "High".

7-3. Vertical display pesition
The vertical display position, Tvs, is fixed "23" (Jing).

7-4. lnput Data Signals and Display Position on the screen

Display positlon of input duta .
(H, V) \L'P

l%

i

0t, Ml pz, Dill i, btk \ pg0g, pitd

pL, b2 | Dz,DHZ 1 :

D1, BHA

| - R .
- ————

o —————

D1, DH&OO B0, DHEY %
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8. fnput Signals, Basic Display Colo

rs and Gray Scale of Each Color
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Culurs & ML sigonl
Gray scale]®Sal=i RO R R2 R RI R31G0 Gl G2 G3 G4 Gs oo Bl B2 B3 BF B3
Black - e o0 o0 e o0 0}0 0 O o o olo o o 9o 0 0
Blue - o o o o o o]¢ 0o 0 @ 0 o} t 1t 1 1t
- Creen - o o0 o o o olft 1 1 T 1 110 0 0 0 O 0
& Cyan —T o o o o o ot t 1 1 L 1 .
e Red — T 1 1 1 1 tje 0 0 o o0 ajJo o o 0 0 0
g.' Yagenta - r 1 1 1 1 1]9 6@ o o o o} t 1 v 1 1
= Yullow - T 1 1 1 1 ppboh 1 1t 1jo0 0 0 0 0 0
White - 1 1 1 Lt i1jt 1 . 1 t ¢ 1t 11 1
Black 0 o o o 0 0 0)0 5 o o0 o ol0 o 4@ 0 o O
o @ 651 1 o o 0 0 030 0 5 o0 o0 0jo o @ 0 0 0
B | parker | G52 [0 1t 0 0 0 010 5 o o a olo o o 0 0 0
g 2 v ¥ ¥ ¥
@ ) J € ¥ J
o | Brighter | G861 F 1 O i 1 1 rjo 0 ¢ 0 0 ojuo o 0 0 ]
T ) el L A W o o o 0|0 0 0 © 00|
Red e b1 1 ot 1 1 1}v o o o o olo o & O 0 0
Black 0 o o 0 6 0 ©01¢0 o o0 ©o 0 6jo o0 0 0 0 O
& & i o o o o0 6 041 oo o o0 o0j0 0 O ¢ 0 O
& | parker | G2 [0 0 0 9 T olo 1 o o o ojo o 00 0 0
g o ¥ N7 ¥ ¢
I~ - B ¥ + 4 J
o | prigheer | G861 | 0 0 o 0 o o041 o 1 1 i ttoe o o 0 O 0
:? i} G562 o g ¢ 0 0 010V T 1 1 1 1189 ¢ o 0 0 0
2 Green s fo ¢ o o0 6 011 1 1 1 110 o ¢© 0 @ 0
Bluck w0 1o o o o o oo 0 o o o oo © 0 9 0 0
e & L lo o o 0o 6 0 o 6 o o0 0 0] o o 0 0 0
8 ) paker | 2 |8 0 o 0 0 0160 o o o o0jo 1 0 00 0
g ? ¥ ¥ ¥ v
Y 3 ¥ J ¥ W
o | Brighter | Gs61 0 0 0 0 g 01090 o o o ol1 o 1} 1! P 1
g ] 62 o o 0 o 0 0 5 o0 o 0 o0 1 1 T
® Blue o1 o o o o o o]0 0 o o o0 o1l L 1 1t L1

0 ‘Low level voltage, | ; High level voliage

Euach basic color

total 18 bit data signals, the 262,144

can be displayed in 64 gray scales from 6 bit data signals. According to the comtbiwation of

~color display can be achicved an the screen.
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Ta=25C, Vec=+5.0V

Parameter Symbol Condition | Min. Typ. Max, | Unit Remark
Viewing | Horizontal | 921,822 CR>10 45 - - Deg. [Notel 3}
angle Vertical 611 10 - — Deg.
Range 612 - . - — | Deg | - o
Contrast ratio CRn 8 =0’ 150 - - [Note2,4]
CRo Optimum — 300 -
viewin {3
Response|  Rise Tr g =0’ - 30 — m s [Note3,4]
time Decay rd - 50 — m s
Chromaticity of X 0263 | 6313 | 0.363 [Noted]
white . y 0179 | 0329 | 0379
L uminance of white Yo 50 70 - cd/mt | =24 wAms
[Noted] Yoz - 180 - cd/m’ | IL=6.0 mAnns
White Uniformity 5w - - 1.45 INote5)

3 The measurement shall be axecuted 30 v

The optical characteristics shall be measured inad

in Fig.3 below.

ninutes after Lighting at rating.

(typical conditior:li= 2.4 mArms)

Photodetetor (B-3ATOPCON

TFT-LCD module

Fig. 3 Opticul ¢

400mm

ark roown or equivalent state with the method shown

1LCD p&_l_llt:‘_]:'

Lentler of the sereen

horelaristics measurement methaod
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[Notel} Definitions of viewing angle range:

4% gelock discation

[Note2] Definition of contrast fatia:
The contrast ratio is defined as the following.

Luminance {brightness) with all pixels whilte

Contrast Ratio {CR) =
Luminance (brightness) with all pixets black

[Note3] Definition of response time:

The response time is defined as the following figure and shall be measured by

switching the input signal for "black” and "white" .

bluck wiiice
e i

= 100%
a8 90%a
i
e
)
-
(3]
Y
-
o
B 0%
:3 ‘% >
o 1 L
tiwe

[Note4] This shall be measured at center of the screen.
{Note5] Definition of white uniformity:
White uniformity is defined us the

following with five measurements

200 400 600 pixel
(A~E): | : |
- ——-—\l.'r'-——-"":—“"“—“ !\_’r—"_“‘-’— 34
T rn;‘-'ﬂ—i—f-—- £ ———| — 480
T . pixel
\

M laxitnum Limninanee of five points (brighuness) .

jw=s T . . . . .
0 N Linins Lisninanee ol five points {briphiness)
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10. Display Quality
The display quality of the calor TET-LCD module shall be in compliance with the Incoming

Inspection Standard.

11. Handling Precautions
a) Be sure to tum off the power supply when inserting or disconnecting the cable. . ... .

b) Be sure to design the cabinet so that the module can be installed without any exira stress such as
warp or twist,
¢) Since the front polarizer is easily damnaged, pay aitention not to scratch it.
d) Wipe off water drop immediately. Long contact with waler may cause discolaration or spots.
&) When the panei surface is soiled, wipe it with absorbent cotton or other soft cloth.
f) Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface.
Handle with care.
g) Since CMOS LSl is used in this module, take care of static electricity and injure the human earth
when handling.
h) Observe alf other precautionary requircments in handling components.
i) This module bas its circuitry PCBs on the rear side and should be handled carefully in order not
to be stressed.
j) Laminated film is attached to the module surface to prevent it from beiny seratched . Peel the
il off slowly just before the use with shict altention 10 electrostatic charges. lonized air
shall be blown over during the action. Blow oft the 'dust’ on the polatizer by using an ionized
nitropen gun, ete.. ‘
k)Bluck PET sheet covers stine ehectric componetts and handle wills special care to avoid

mechanical stress and shoek on this PET surface.

12. Packing form
a) Piling number of cartons : MAX.7
b) Packape quantity in ong carton: 10pes
¢) Carton size ! 310(W)X 350(HY X 330(D)run
d) Total mass of oue carton filled with full modules - 6000

Packiny form is shuwn in Fig.4



13. Reliability test items

MNo.| Testitem Conditions ]
1 | High temperature storage test Ta=60"C 240h
3] Low temperature storage lest Ta=25C 240k
3 | High temperature Ta=40C ;95%RH 240h
& high humidity operation test (No condensation)
4 | High temperature operation test Ta=50C 240h
O (The panel temp. must be less than 60°C)
5 | Low temperature operation test Ta=0C 240H
6 | Vibration test Frequency : 10~ 5712/ Vibration width (one side):0.075mm
(non- operating) : 58~ 500Hz/Gravity:9.8m/s2

Sweep time ¢ 11 minutes
Test period : 3 hours _
(1 hour for each direction of X,Y,7)

7 | Shock test
{non- operating)

Max. gravity : 490my/s?

Pulse widih - 11ns, sine wave

Direction : =X, Y. *Z
once for cach direction.

14. Others

1) Lot No. Label:

-

SHARP

e — T

Leusmcr:ifjjr_ Model No.

14 3000045 [

Lot No.

MADE IN JAPAN

",

~.— e ————

2) Adjusting velume have been set oprimally before shipment, su do not change any adjusted value.

If adjusted value is changed, the specification may not be satisfied.

3) Disassembling the module can cause permanent damage and should be strictly avaided.

4) Please be careful since image retention may occur when 2 fixed pattern is displayed for a fong

time.

5) If any problem ogcours in relation to the

description of this speciﬁcation , it shall be resolved

through discussion with spirit of cooperaliv.
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