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1. Application :
This specification applies to color TFT-LCD module, LQI0D32A.

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 2 640 % 3 > 480 dots panel with 262,144 colors by supplying 18 bit data signal
(6bit/color), four timing signals, +5V DC supply voltage for TFT-LCD panel driving and
supply voitage for backlight, :

The TFT-LCD panel used for this module is a low-reflection and higher-color-saturation
tvpe. Therefore, this module is also suitable for the multimedia use.

Optimum viewing direction is 6 o'clock.

Backlight-driving DC/AC inverter is not built in this module.

3. Mechanical Specifications

Parameter Specifications Unit
Display size 26 (10.4") Diagonal am
Actve area 211.2(H) > 138.4(V) mm
Pixel format : 640(H) > 430(V) pixel
(1 pixel =R =GB dots)
Pixel pitch 0.330(H) » 0.330(\) | mm
Pixel configuration R.G.B vertical stripe |
Displav mode Normallv' white
Unit outline dimensions *1 246.5(W) > 179.4H) > 9.5(D) mm
Mass . 500-19 S
Surface treamment - . Anti-glare and hard-coating 2H
Haze value = 25=5% ]

*1.Note: excluding backlight cables.
Qutline dimensions is shown in Fig.1



LD7109-2
4. Iopur Terminals

4-1. TFT-LCD pane! driving
CN1  Used comecmanDFPBA-31P-1V (Hirose Eleewic Co., Lid)

(dE b i e ot b o b, b 3L Comresponding connester: DF9 -31S-1V( 4 )
N N N N A | DF9A-318-1V
CN1 pn arrangement from module suriacs DFSB-318-1V
(Transparent viw)

_Pm No. {Svmbol Functon Remark
1 GND
2 CK | Clock signal for sampling each data signal
3 Hsvac | Horizontal svnchronous signal {Notel ]
4 Vsvnc | Verncal synchronous signal [Notel)
$ GND
6 RO | RED dam signal(LSB)
7 Rl | RED dam signal
] R2 | RED dom signal
9 R3 | RED darasignal
10 | R¢ | RED dat signal
11 RS | RED dam signal(MSB)
12 GND
13 GO | GREEN datasignal(LSB)
14 Gl | GREEN datasignal
13 | G2 | GREEN duasignal
16 G5 | GREEN data signal
17 G4 | GREEN data signal
18| G5 | GREEN dawm signal(MSB)
19 GND
20 | B0 | BLUE daw signal(LSB)
21 [ Bl | BLUE datasigsal
2 | B2 | BLUE daw signal
3 B3 | BLUE daosignal
24 B4 { BLUE dawasignal
25 | BS | BLUE datasignal(MSB)
26 GND -
27 |ENAB| Signal to seule the horizonual displav positon : [Now2]
3 Vee | +5.0V power supplv
29 Vez | +35.0V power supplv ‘
30 B/L |Signal to settle the horizontsl display reverse
31 TST [This should be sjestricallv opened during operation

% The shielding case is comerted with GND. Mode 1480 lines | 400 lines | 350 lines

[Notel] 480 line, 400 line or 350 line mode | HSvhc | negauve | negadve posinve

is selected by the polarity combination | VSvuc | negative positive gegative

of the both svnchronous signals.
[Note2] The horizontal display start timing is sexled in accordance with a rising timing of ENAB
signal [n case ENAB is fixed “L.ow", the horizontal start timing is determined as described in
7-2. Don't keep ENAB “High" during operation.
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4-2. Backlight driving
Used connector : BHR-03VS-1(JST)
CN2 Corresponding commector :SM02(8.0)B-8HS(JST)
Pin no. | svmbol functon
1 Ve | Power supply for lamp
(High voltage side)

2 NC (This is electricallv opened.
Viow | Power supply for lamp
(Low voltage side)

5. Absolute Maximum Ratings

Parameter - |Svmboll Condition Ratings Unitl Remark
Input voltage - Vy | Ta=25°C | —0.3 ~ Vee=0.3 | V | [Notel]
+5V supplv voltage | Veo | Tam25%C 0~ +6 v
Storage temperature Tstg - =25 ~ +60 °C | Notw2]
Operaring temperanure (Ambient) | Topa - 0~ =350 C

[Notel] CK.RO~R5.G0~G35,.B0~B35 Hsync, Vsvnc ENAB
[Note2] Humidity : 95%RH Max. at TaS40°C.
Maximum wet-bulb temperamre at 39°C or less at Ta>40°C.

No condensaton.

6. Electrical Characteristics

6-1. TFT-LCD panel driving Ta=25C
Parameter Svmbol | Min. | Tvp. | Max | Unit Remark
+5V|_Supplv voltage Vec | +4.5 | +50 | +55]- V | [Notel]
Current dissipation Iec - | 180 | 300 | mA | [Now2]
Permissive input ripple voltage Vgp - - 100 {mVp-p| Vee=+3V
Input voltage (Low) Vi - - "103Vee| V
Input voltage (High) Vi 10.7Vee| = - V_| Nows]
Input current (low) IoL - - 1.0 zA | V=0V
[Note3]
Input current (High) Lom: - - 1.0 | 2A | VsVee
[Noted).
Lo - - 600 | A | V=Ves
[Note3]
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Vee

[Notel] i, LT
Vee-turn-on conditions :
hry ) data
1510 _'- T~ -
o= >( ~
0<t2s510ms RTINS - C13
J G —
0<5s1s ’
Vee
I
o 7
Vee-dip conditions i - 2
a 27 3
1) 27VEVee<4.5V Ny
dS10ms et 5
2) Vee<2L7TV o
Vee-dip conditions should also follow the Ves-turn-on conditions
[Note2] Tvpical current siruation ;'16-gt-ay-bar pattern. = om o =
480 line mode > = " =
Vee=+3.0V

[Note3] CK_RO~R5.G0~G5.B0~B3.Hsyne,Vsyne, ENAB
[Note¢] CK.RO~RS,G0~G35B0~B3 Hsyne,Vsyne
[Note3] ENAB

6-2. Backlight driving
The backlight svstem is an edge-lighting type with single CCFT (Cold Cathode Fluorsscent
Tube). The characteristcs of single lamp are shown in the following table.

Ta=23°C
Parameter Svmbol | Min. Tvp. Max. Unit Remark
Lamp current . L 2.3 3.0 45 |mArms| [Notel]
Lamp power consumption Py - 1.6 - W- | Note2)
Lamp frequency FL 20 35 60 KHz | [Note3]
Kick-off voltage . Vs - - 1100 | Vrms | Ta=25°C
- - 1300 | Vrms | Ta=0°C [Noted]
Lamp life tme L 10000 - - hour | [Nore5]

- [Notel] Lamp current is measured with current meter for high frequency as shown below.

| —1 ; |
| : B

i Module ! L e . lnverzer
: 3 2
i . S’

* Jpin is V wox

[Note2] At the condition of Y| =70cd/m>
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[Note3] Lamp frequency may produce interference with horizontal synchronous frequency.and
this may cause beat on the display. Therefore lamp frequency shall be detached as
much as possibie from the horizontal synchronous frequency and from the harmonics
of horizontal synchronous to avoid interference.
[Note4] The open output voltage of the inverter shall be mainmined for more than 1sec; otherwise
the lamp may oot be urned on.
[Nows] Lamp life time is defined tha it applied either QD or @ under this condition
(Continuous trning on at Tam25°C, [Lad.SmArms)
@ Brighmess becomes 50% of the criginal value under standard condition.
@ Kick-off voltage at Tam0°C excesds maximum value,1300 Vrms.

Note) The performance of the backlight, for example life dme or brighmess. 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 2 poor lighting caused by the mismatch of the backlight and
the inverter (miss-lighting.flicker. etc.) never occur. when you confirm it, the module shouid

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

7. Timing Characteristcs of input signals
Timing diagrams of input signal are shown in Fig.2 - Q~@
-7-1. Timing characteristics

Parameter Symbol | Mode | Min Typ. Max. Unit | Remark

Clock Frequency | UTe | all — | 2518 | 3200 | MHz | _

High ome Tch n 5 - - ns

Low time Tel " 10 - - ns
Data Setup time Tds n 5 - - ns

Hold time Tdh " 10 - - ns
Horizontal Cycle TH n 30.00 | 31.78 - us
sync. signal . n | 770 | 800 | 900 clock

Puise width { THp " 2 96 200 | clock
Vertical Cycle TV | 480 | 515 525. | 560 | line
sync. signal 400 4435 449 480 | lipe

350 447 449 510 | line

Pulse width | TVop all 1 - 34 line
Horizontal displav period THd n 640 640 640 clock -
Hsync-Clock THe n 10 - Te-10 ns
phase difference '
Hsync-Vsyne TVh Y 0 = | TH-THp| clock

hase difference

Note) In case of lower frequency, the deterioration of display quality, flicker etc..may be occurred.
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7-2. Horizontal display posinon :
The haorizontal display position is determined by ENAB signal and the input data corresponding
to the rising edge of ENAB signal is displaved at the left end of the active area
Parameter svmbol [ Min. Tvp. Max. | Unit | Remark

Enable signal | Sewp time | Tes 5 - Te-10 | ns
Pulse width | Tep 2 640 640 | clock
Hsyvnc-Enable signal THe 44 - 164 | clock

phase differsnce

Note) When ENAB is fixed "Low", the display starts from the data of C104(clock) as shown
in Fig2-T~3. Be careful that the module does not work when ENAB is fixed "High".

7-3. Verucal display posidon

The vertical display position is antomatically centered in the active area at each mode
of VGA ,480-,400-.and 350-line mode . Each mode is selected depending on the poiarity of
the synchronous signais described in 4~1(Notel).

In each mode ,the data of TVn is displayved at the top line of the active arsa. And the
display position will be centered on the screen like the following figure when the period of
vertical synchronous signal, TV.is tvpical value, '

In 400-,ﬁnd 350-line mode,the data in the vertical data invalid period is also displayed,

So .inputting all data "0" is recommended during vertical data invalid period.
ENAB signal has no relaton to the verdcal displav positon

mode | V-dam sar(TVs){V-data na'iod(I'Vd)H V-displav star TVn) | V-displav period | Unit | Remark
480 M 430 34 430 line
400 34 400 443-TV 430 Ime
350 61 350 445-TV 480 line
I
oy 11
@wu Imalio pariod . E & 0 Lines s tmelis omramd | 85l
T A
tau wried ' 400line o prisd | 350
|
i Y J
| 2
! B maiid oeries t $0)ines s imalie owed ;85w
vi‘ ) _f_

400 lines mode (TV=349) 350 lines mode (TUz249)
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7-4. Input Data Signals and Display Positon on the screen

Display pesition of input data (480 lines mode) :"\. .
(H. V) |'ce
|

pLoE  lzom  |maom | | psso. D1

DLD2  [p2.DE2 i

DL. D3 I

* ™icip]

Il Bl _
L. D4go D640, DH480
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Each basic color can be displaved in 64 gray scales from 6 bit data signals. According o the combination of total 18 bit data

signals, the 262.144-coior display can be achieved on the scresn.
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9. Optcal Characteristics
Ta=25°C. Vee=-5V

Paramerer Svmbol Condition | M. Tvp. Max. Unit Remark
Viewing | Horizonul | 621.622 | CR>I0 33 - = Deg. | [Nowl4]
angle | Venical 811 10 - — | Deg |
range 912 30 - — | Deg

.Contrast ratio CR 8 =0° 100 t - [Note2.4]
Response|  Rise sT - 30 - ms [Notwe3 4]
time Decav =d - 50 - ms
Chromaticity of x 0.263 | 0313 | 0363 [Noted ]
white y 0279 | 0329 | 0379

Luminance of white | Y11 50 70 - |ed/w’| I L= 0mamms
[Noted] Yee 60 80 - Jed/w’| I L= smams
Y | 80 100 - ed/m* | 1 .=¢.tmarms

White Uniformirv Sw | - = | 145 [Notes]

#%The measurement shall be executed 30 minutes after lighting at rating. (tvpical condition:I.=3.0mArms)
The optical characteristics shall be measured in a dark room or equivalent state
with the method shown in Fig.3 below.

Photodetector (BH=3A:TOPCON) - -

X #» a4 2 TR
.

Field=2" &

o
o
B
B

TFT=LCD module L CD panel

~. . . i
~ » ! i

- ——mew - - B

Center of the screen

Fig. 3 Optical characteristics measurement method



[Notel] Definitions of viewing angie range:

[Notz2] Definition of contrast ratio:

The contrast ratio is defined as the foilowing,
Luminance (brighmess) with all pixels white
Luminance (brighmess) with all pixels black

Contrast Rago (CR) =

[Note3) Definition of response time:
The response time is defined as the following figure and shall be measured bv
switching the input signal for "black”™ and "white" .

»>

Photodetactor output
(Rolative Valuc)

[Noted] This shall be measured at center of the screen.
[Note3] Definition of white uniformiry:

LD7109-13

White uniformity is defined as the
following with five measuremenrs 160 320 480 pixel
(A~E) —_—
i
i - ;.._._ .@- -.-.:....-..q..- 240
A ‘ -
O, 3 - 360
; ) T . pixel
: i

Maximum Luminance of five points (bl‘-ighmcg)
Minimum Luminance of five points (brightness)

duw=

10. Display Quantity
The display quality of the coler TFT-LCD moduie shall be in compliance with the
Incoming Inspection Standard.
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11. Handling Precandons

a) Be sure to tm off the power supply when inserung or disconnecting the cable.

b) Be sure o design the cabinet so that the module can be installed without any extra stress such as
Warp or twist.

¢) Since the front polarizer is easily damaged. pay amention not to scrarch it

d)Wipeqﬂ'wam'dru.pimmedimly. Long contact with water may cause discolorarion or spots.

¢) When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.

f) Since the panel is made of glass, it mayv break or crack if dropped or bumped on hard surface.
Handle with care.

g) Since CMOS LSI is used in this module, take care of staric electricity and injure the human carth
when handling.

h) Observe all other precautianary requirements in handling components.

i) This module has its circuitry PCBs on the rear side and should be carefully handied in arder not
to be stressed.

j) Laminated film is attached to the module surface 1o prevent it from being scratched . Peel the
film off slowly , just befare the use. with strict artention © slecostatic charges. lonized air shall
be blown over during the action. Blow off ‘dust’ on the polarizer by using an ionized nitrogen gun,
etx.

12. Packing form
| a) Piling mmmber of cartons : MAX.7
b) Package quantty in one carton : 10pcs
¢) Carton size : 298(W) x 295(H) > 362(D)mm
d) Total mass af 1 carton filled with full modules : 6800g
Packing form is shown in Fig.4



13. Reliabilirv test items
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No. | Test iem Caondirions
High temperature storage test Tam60C 2400
2| Low temperamre strage test Tz=25°C_ 240h
3 | High temperamre Ta=i0°C ; 95%RH 240h
& high humiditv operation test (No condensation)
4 | High temperamre operation test Taw50"C_ 240h
5 | Low temmeramre operation test Ta=0'C  240h
6 | Vibration test Frequency : 10~57Hz/Vibration width (cne side):0.075mm
(non- operazing) : 58 ~500H2/Gravity:9.8m/s?
Swesp time : 11 minutes
Test period : 3 hours
(1 hour for each direction of X. Y Z)
7 | Shock test . Max. gravity : 490m/s?
(nan- operaring) Pulse width : 11ms, half sine wave
Direction: £X,£Y,=2Z
once for sach direction.
(Result Evaluation Criteria]

Under the display qualiry test conditions with normal operarion state. these shall be no change
which may affect pracucal display fimetion,

14. Others

1) Lot No. Label:

.,
"~

SHARP Model No.

LQ10D324 -i-"'"
52 300004 «=— LoOT No.

MADE IN JAPAN |

2) Adjusting volume have been set optimally before shipment. so do not change any adjusted value.
If adjusted value is changed, the specification mav not be satisfied.

3) Disassembling the module can cause permanent damage and should be swricthy avoided.

4) Please be careful since image retention may occur when a fixed panem is displaved for a long

time

3) if any prablem occurs in relation to the description of this specxﬁcauon it shall beruolved
through discussion with spirit of cooperaton




stgtic

backlight cable

eLectricity
protective sack

side

Z' connector

sheet

!
R0\
sartition

carton

Fig. 4 Packing form
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