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1. Application
This specification applies to color TFT-LCD module, LQ10D031.

2. Overview
This module is a coioﬁ actiﬁe matrix LCD module incorporating amorphous
silicon TFT (Thin Film Transistor). It is composed of a color TFT-LCD
panel, driver ICs., cont;ol circuit, power supply eircuit and a backiight
unit. Graphics and texts can be displayed on a 640x3x480 dots panel in 4,096
colors by supplying 12 bit data signal,four timing signals, +5V DC supply
voltage for TFT-LCD panel driving and supply voltage for backlight. Optimum
viewing direction is 6 o'clock.
The 400 tine and 350 line modes in addition to the 480 lime modes can be also
applied for this module. . A
Backlight-driving DC/AC inverter is not built in this module.

9. Mechanical Specifications

Parameter Specifications Unit
Diagonal 26 (10.47) A em
Active area 211.2(H) x 158.4(V) mm
Pixel format 1 640 (H) X 480(V) pixels

‘ (1 pixel=R+G+B dots)

Pixel pitch 0.33(H)x 0.33(V) mm

Pixel configuration R.C.B vertical stripe

Display mode Normally white

Unit outline dimensions 242 .8(W)x183.6(H)x8.3(D) (HAX}) mim

Hass 480110 : g

Screen surface treatment | Anti-glare and hard-coating 2H T
(Haze) | A (25%%) (D)

Outline dimensions are shown in Fig.1-3.2



4.

Input/Output Terminals

LQI0os

4-1) TFT-LCD panel driving

CN1 (Interface signal)

|

LD6501-2

Used connector:DF9B-31P-1V (Hirose Electric Co.,Ltd.)

Corresponding connector:DFY ~315-1V ( . )
DF9A-31S-1¥ ()
DF9B-31S-1V ( *+ )

Pin No. Symbo Function Remark
] GND
! T2/GNIf Terminal to sense the display type(to be grounded)
3 NC Tnis is electrically opened.
4 NC This is electrically opened.
5 Vsync | Vertical synchronous signal [Notel]
6 Hsync | Horizontal synchronous signal [Notel]
7 X Clock signal for sampling each data signal
8 GND
9 R3 RED data signal (MSB)
10 R2 RED data signal
LR R! RED dara signal
12 RO RED data signal (LSB)
13 GHD )
14 GO GREEN deta signal (LSB)
15 NC This is electrically opened.
16 | ENAB | Data enable slgnal {to settle the viewing area) [Neote2]
17 - | Vec + 5V power supply
18 Vee + 5V power supply
19 NC This ls electrically opened.
20 BY BLUE data signal (MSB)
21 GND
22 NC This is electrically opened,
23 63 'GREEN data signal (MSB)
24 G2 GREEN data signal
25 Gl GREEN data signal
26 TI/NC | Terminal to sense the display type{to be opened)
27 B2 BLUE data signal
28 Bl BLUE data signal
29 BO BLUE data signal (LSB)
30 NG This is electrically opened.
3 GND

[Notel] Polarity of the sync. .

signals.

It is equivalent

mode |480 lines

400 1ines]350 lines

Hsync ' ~=9ative

negative | positive

Vsyr zative

positive | negative

positive.But the vertical display start
normal 4801line mode in this case.
W The shielding case is connected with GND.

timing

to 4801ine mode if the both synchronous signals are

is different from the



L RWUY

LD6501-4
[Notel] E 4.5y ——— VCC
Yce-turn-on conditions 2.7V¢ffﬂ data
tl: rise time (0stsl0ms) ‘
t2; data input allowance time (0sts32ms) RINAA

: e Y
Vee-dip conditions --_-—"\\\V//’

1) 2.7V s Vec € 4.5V :
td: Vec-dip time (510ms) = 2
2) VYec ¢ 2.7V >

(Yec-dip conditions should also follow the Vec-turn-on conditions)

2.1
4. 5Y

[Note?] Typical current situation : Black pattern.
(at 480 line mode. Vcec=5Y)

[Note3) CK.RO~R3.G0~G3,BO~B3,Hsync.Vsync,ENAB

[Note4) CK.RO~RI.GO~G3.BO~BI.Hsync,Vsync

{Note5] ENAB

6~2. Backiight :
The backlight system is an edge-lighting type with single CCFT.
The characteristics of lamp are shown in the following table.

Ta=25C
Parameter - Symbol | Min. | Typ. | Max. | Unit Remark

Lanp voltage V.. - 600 - VYrms | Just for reference
Lamp current Tc | 2.5 ) 3.5 1 6.0 [mirms|[Note 11 & A
Lamp power consumption | P. - 2.1 - W | [Note 2]
Lamp frequency Fu 20 1 - 60 kilz
Kick-off voltage Ve | — - 1300 | Vros { Ta=25¢

- - 1500 | Vrms | Ta=0T
Lamp life time T 10000 - - h | [Note 3]

[Note 1] Available current range considering light-adjustment.

[Note 23 Calculated value for reference. (I xV.)

[Note 3] Brightness becomes 50% of the original value under standard condition.
( T.=3, SmArms )
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} start timing is settled with a rising timing of

{Note2) The horizontal displa

this signal. In case ENAB 1s fixed “Low
determind in the module.

FPE TP
B TTT )1 1113

(refer to 7-2)

1)

CN1 pin No.

4-2) Backlight driving

Used connector :

BHR-03VS-1{JST)

LD6501-3

" The horizontal start timing is

CNA : Corresponding connector:SH02(8.0)B-BHS~1(JST)
Pin no. symbol ) function
1 Varan Power supply for lamp (High voltage side)
2 ‘N C This is electrically opened.
3 Viow Power supply for lamp (Low voltage side)
5, Absolute Maximum Ratings
Parameter Symboll Condition Ratings [ Unit | Remark
Input voltage v Ta=25¢ | —=0.3 ~ Vee+0.3 vV | [Notell
+5V supply voltage Yec | Ta=25¢ 0~ + 1 v
Storage temperature Tstg - -25 ~ +60 °C | [Note2l
Operating temperature (Ambient)| Topa | [.=3.5md 0 ~ +50 C
| T,6. 0nh| 0 ~ +40 T A
[Notel} CK. RO~R3, GO~G3. B0~B3. lisync. Vsync, ENAB
[Note2) llumidity : 95%RIl Max. at TasS40T.
Maximum wet-bulb temperature 39T or less at Ta>40t
No condensation,
6. Electrical Characteristics
6-1, TET-LCD panel driving Ta= 25°C
Parameter 1 Symboll Min. | Typ. { Max. | Unit | Remark
+5V | Supply voltage Vec [44.5 [+5.0 |45.6 | V {Notel]
Current dissipation Tce - 200 [ 500 | mA fNote2]
Permissive input ripple voltage | Ver - - 100 | aVp-p | Vec
Input voltage (Low) Vie - - 145 \'s Vee=+5V
Input voltage (iligh) Vin | +3.5 - - \'4 [Note3]
Input current (low) Iew - - 1.O i g A | VisOV
{Note3]
Input current (High) Tom - - 1.0 uA | VisVee
[Noted]
Lonz | - - 125.0 2 A | Vi=Vcc
' {Note5]
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7. Timing Characteristics of iaput signals
% Input signal waveforms are %hown in Fig.2-D~3.

7-1. Timing characteristics

Parameter Symboll Mode | Nin. Typ. Kax. | Unit Remark
Clock Frequency 1/Tc | all - 25,181 31.5 | WMz | &
High time Teh " 5 - - ns
Low time Tel . 10 - - ns
Data Setup time Tds | * |. & - - ns
Hold time Tdh . 10 - - ns
Horizontal | Cycle TH; » 30.00 | 31.78 - us
sync. signal 5 . 710 800 900 | clock
Pulse width | THp | * 2 9% 200 | clock
Vertical Cycle TV. {480 | 515 525 560 line
sync. signal 400 | 445 449 480 | line
350 | 447 | 449 510 | line
Pulse width | TVp |all 2 - 34 line
Horizontal display period Tiid " 640 640 640 clock
llsyne~Clock . THe " 10 ~ Te-10 | ns
phase difference ,
isync-Vsyne TVh . 0 - TH-THp | ns
phase difference

Note) In case of lower frequency. the deterioration of display quality, flicker
etc..may be occured.

7-3. Horizontal display position and Data enable signal
Horizontal display position is setlled by data enable signal, horizontai
display starts from rising of the data enable signai.
Timing characteristics :

Parameter Symbolf Made | Nin. Typ. ¥ax. | Unit Remark
Enable signalj Setup time Tes |all 5 - Tc-10 ns
Pulse width Tep » 2 640 640 clock
isync-Enable signal The | - 44 - 164 | clock
phase difference ]

Note) If data enable terminal (ENAB) is fixed "Low".the display
starts from the data of C104(clock) as shown in Fig.2-3~%.
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7.3, Vertical display position
1t sync. signals have the polarity described in 4-1,pote! and values ln the
following table, the vertical display position 1is automatically centered at
each mode of VGA 480 line,400 line and 350 line modes.The data enable signal
have no relation to the vertical display positioa.

mode | V~-data start(TVs V-data period(TVd)j V-display startl V-display perio Unit | Remark
480 34 480 34 480 line
400 34 400 443-TV 480 1ine | [Notell
350 61 350 445-1V - 480 line

[Notel) Since the data in vertical invalid data period is also displayed in 400
and 350 line mode.inputting all data "0 {s recommended during data invalid
period. (refer to the following figures)

In 400 and 350 line mode, the display position will not be centered on the
screen if the cycle of vertical sync. signal, TV, deviates from above
typical values.

¥ h
data invalid period i 4D1ines data invalid period G5lines
data period 4001ines data period 350Lines
data invaiid period 401ines data invalid period filines
400 line mode (TV=449) 350 line mode (TV=44%)

7—4.Inﬁu: Data Signals and Display Position on the screen

bisplay position of input data (480 linre mode)
g

, UP
DI.DAL {D2.DAL |D3.DHL ] [ D640, DRI
bi.DRZ | D2.DHZ )
OLDR3 '
[RGB

D1. DA4SO | | : ]nﬁan.nadsn ‘




(Spom 3ur{ (gY) SUIOJIAELA Teusts induy @-g 314

PAL

portad viEp priEaul (931133} _ﬁ:ﬁa ~ #liad ”

Mn_anmz—:z

porsad e1up pryeadr (edlyiag

(£g-04 '£9~03 '£3~04)

—/

Juy} TIEp-y O AdquEy

a68] 50 ooy~ bE
e ——

sal 3 1

JUn g e eI, L

A9t

-3
F <
A

W

i a5l

FRY

{eadys neq

(ouksg)
juudta “Juds
(ervoztaog

Auﬁbubv

, frudys "Wis

19253304

ML

potsad viep pIIvAN: [eivoz{roq y oyea

aep-g jo sIgEny

“ 14871y -

(avid)
(euSys I1qewd »ivq

Ty N
2 ¥th S «l

A potssd wiwp | pLivABL (MEUITION

(£4~01 T390 £A-90)
[rudss v1eqg

y P01 JO Samny__ a0y, OIS ST (GYNB)] 1TUTRIDL dquEua A% fram

RYTE 23 DD

S 't

1l

4 ¢

()
fradse y201)

(awdsn)
feudys ‘Duke
{teoztog



MY WYV & W

(spom JuT[ (QF) SRIDJIAEA 1eudts nduj @-¢ ‘J14

pAL -
(£3~04 ‘£9~09 £A~HT)
porsad miEp PL{EAUT [EI11I34 :.—:&a ﬁ SHEHA H M | ﬂ oiig — fed potsad eiep prleAul [¥ILII} [viBts e1vq
Japg Taep-\ jo uuﬂn._.nl\\
aupy g0 saneag—w P8
: : : : : _J_ : : : : : : : : : {onisH)
(eadts aess
- $  § $ {e180Z 1108
§ =  S—— aukeg)
. > T X Y] ﬁ?h (
= AS°C < hﬂ {euBis "Onks
o 7 LSIIRETY
| i a—— e — , AL
P i o
S
- (VK3
Ao e Soifis e {eedys sjqeua ereq
2 P =
< L 18
L . I
1AG - £E-09 "52~00 "T2-0
pot1ad €1vp PI{EAN! [v100ZLIOK b ajsa X 65N ..qu.pm._. £ i} IaLA porsad iep | privast (10021308 ( (udts ®1eq
wiep. §o 30T gy parIl 81 (WmED) FUummisl A[QET3 UM {13
. [Yu] N
()
g/ - s OY)
(ouksg)

(ewsrs ‘ouks

5t I/ = .
# . - {e1v02130Q




WGV A W

(3pow Quy[ §GE) Smi0jIAEA [euBls jaduf §-7 314

o i ‘£a-
¥ 8¢ 25 —_ ind poriad RIRP PI[EAV! [€ITRIAY (R-0E £ HA-18)
poiasd viep priesst [E1A94 .N..wﬁs sgd . Z L et w1g

_/

g wawp-) §O N J— sa-s-.rv- ”

581

(autsg)
{eudts ouis
fe10021 308

ww

[ {asAs))
: fl.lll 1eadis ‘duke

(925823}

NL
-
=
-

i1

’ : day

. . : {avid)

2 a‘; e SAhse tendrs ajqesd wreq
2 1

gL

(£9~08 '£-02 'TA-0A

porsad erep | priwast fe1d02ta0{
feudrs eieqg
_soq, parsy st (gvan) | rResmsen srawa wons ek
+60 +[2
(I
{rudis 101D

[T e
i {ewdrs ouks

{ernoz1.I08

dgl

iy



1D6501~10
. Input Signals., Basic Display Colors and Gray Scale of Each Color

color & ; Data signal B
G0 G1 G2 G3 Bl B2 B3

s
(=3
~
o
x~
™I
A
(<X ]
o
L]

Gray scale
Black
Blue
Green

Light blue

Red
Purple
Yellow
White

0: Low level
voltage

1: Bigh level
voltage

Basic color

Black
{
Darker

] : : :

a ; o ;
Brighter

g

Red

cmow—-mwooco
HQ‘QO—'HO—-HQQQQ
oco-—-c:#—tcn—‘c:-—-c:

0
1
0
1
0
1
0
1
0
0
0

cacwa—-.—-»—sooco

0
0
1
1
0
0
1
1
0
0
0

QQQHHDOHD—'O@

0
0
1
1
0
0
1
1
0
0
0

c:c::an—t;—-aap-wc:@
Qac‘-\won—co—-o'—-a
Gcﬂi—-ca—-cr—ﬂc:r—-::

Gray Scale of Red

Black
i
Darker
-t \ l - i

3 i ' %
Brighter
5 .

Green

ol r—
[=11=2F=10 3 Lol £
[ E = R=1 Rid Bl Sl
ol—wjlojlaioio
n:ﬂcc:a-o@
alololjo|oje
olo|lojolelo
olajlaloliolo
oloioljo{ol &
[ LY Ny E—0 RN =]

Gray Scale of Green

Black
¢
Darker
g
b : : ;

Brighter | 0 0 © 00 0 0 01 )
4 0 0 °0 0 o 0 0 0|0 1
Blue 0 6 0 0 0o 0 0 0 t 1 1

(=3 43 R~—13 K3 R =1 L =4
ol|lo|sjolaolo
S(oloiajoe| o
olelolole|e
-1 1=1-1 . =3 o
OO O |- O
=1 ~1 81 Il ol L
it | =
o loioio|o
=lolo|lojo| e
olelo|O{olo
oeloloio|o| o

—
—-—-
—-—

Gray Scale of Blue

Each colors are displayed in 16 gray scales trom &4 bit data signals input.
According to the combination of total 12 bit data. 4096 colors are displayed.



9, Optical Characteristics
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1a=25¢, Vee=4+5V

Parameter Symbol | Condition | Hin. | Typ. ¥ax. | Unit | Remark
Viewing  Morizontall 21,22 | CR>10 35 - - > | [Notel, 4]
ngle rangd Vertical {811 : 10 - - °
] Tl soT = =1

Contrast ratio CR ppomeviering 50 | - - [Note2. 4]
Response | Rise rr | 6=0° ~ | 30| = | wms |{Note3 4]
time Decay td : - 50 - ms
Chromaticity of X - 10.813] ~— [Noted]
white y - 10.329 -

Luminance { 1.=3.5mA | Y. 45! 65 - | cd/m?

of white | L.=6.0mA] Y.q 851100 ~— |cd/n® o
Yhite Uniformity bw - - 1.45 [Note5]
Shadowing 2 S - - 2.0 | % [Notef]

3 The measurement shall be executed 1520 minutes after lighting by useing the
standard inverter{sa-617). The optical characteristics shall be measured in a
dark room or equivalent state with the method shown in Fig.3 below.

Photadetector (BM-5A:TOPCON) ( (
i N b

TFT-L.CD module

Field=2"|

awg)y

! LCD panel
i

! . /

E

Center' of the screen

Fig.3 Optical characteristics measurement method



A

. | LD6501-12
[Notel) Definitions of viewing angle range:

Normal line
i B11

. -~
: Fiig
6 ‘o' clock direction

[Note2] Definition of Contrast Ratio:
The contrast ratic is defined as the following.
Luminance (brightness) with all pixels white
Contrast Ratio= :

Luminance (brightness) with all pixels black
[Notel] Definitions of Response Time:

The response time |is defined as the following figure {ievta) DY
switching the input signals for "black” and "white".

xhite black whi

23| 10—
BE| “90%
g3
£2
2
£

1096

0% - —

"

[Note4] This shall be measured at center of the screen.

[NoteS] Detinition of White Uniformity : 160 320 480pixel
White Uniformity is defined as the | |
following with five measurements —— %?r——--lzn

daxi (A‘.E} . ) - o .,,.-_‘,....._..(('{'}.._-.. R )
aximum Luminance of five points (brightness) 1 |
Yinimum Luminance of five points (brightness) B 7 ~£Ey——1—360

{ pixel
i
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[Note6] Definition of Shadowing A

Shadowing is defined asifollows.

s=(m-?51m)x1oo(x)
: YA4YB:Brightness of same geasured area

(0,0 - 0,0
(100, 100
Black E? ¥§
0) (495, 178) , (495, 175)
(350, 250) , .
Thite(V15) Yhite(V15)

(639, 478) (638,479

10. Display quality
The display quality of the color TFT-LCD module shall be in compliance with the
Incoming Inspection Standard.

11, Hand!ins Precautions

11-1)

11-2)

11-3)
a)

b)
c)
d)
e)
t)

g£)
h)

Be sure to turn off the power supply when inserting or disconnecting the
cable from the iaput connector.

Power OFF sequential timing

To prevent the latch-up of the circuit in the module, keep the sequential
timing between the input.si;nals and supply voltage as follows.

OFF
+5Y supply o .
voltage /} 0st3 ‘
input signals / \

Others

Be sure to design the cabinet so that the module can be installed without
any extra stress such as warp or twist.

Since the froat polatizer is easily damaged, pay attention not {o scrateh
it,

Wipe off water drop immediately. Long contact with water may cause
discoloration or spots. )
Vhen the panel surface is soiled. wipe it:with absorbent cotton or other
soft cloth. -

Since the panel is made of glass, it may break or crack if dropped or
bumped on hard surface. Hendle with care.

Since CMOS LSI is used in this module, take care of static electricity and
insure human earth when handling.

Observe all other precautionary requirements in handling components.

This module has its circuitry PCBs on the rear side and eshould be carefully
handled in order not to be stressed. Otherwise possibillity occurs that some
of the components ure;damn:ed.
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i) Don't use any materials which amit following gas from epoxy
resin(Amines'hardner§ and sillicone adhesive agent(Dealcohl or deoxym) to
prevent change polacizer color owing to gas. &

j) Laminated film is attached to the module surface tO prevent it from being
scratched.Peel the fiim off slowly.just before the use,with strict
attention to electrostatic charges. lonized air shall be blowed over during
the action.Blow off ‘'dust' on the polarizer by using an ionized nitrogen

gun.etc. A

12. Packing form
a) Piling number of cartons : MAX.7
b) Package quantity in one carton : HAX.10
¢) Carton size : 413(W)x288(H)x351(D)un
d) Total mass of 1 carton tilled with full modules : 1500¢
Packing form is show in Flg.4,
13. Reliability test items
No. Test item ' Conditions
1 | High temperature storage test Ta=607 240h
2 | Low temperature storage: test Ta=-257  240h
3 [Tligh temperature & high .| Ta=407:95%RE  240h
humidity operation test (No condensation)
4 | fligh temperature operation test Ta=401 240h
' , o -| (The panel temp. must be less than §01)
§ | Low temperature operation test Ta={)T 240h
6 | Vibration test Frequency: 10~57Hz/Vibration width (one side):0. 075mm
{nnn-operating) .58-50002/Gravity:9. 8n/s?
Sweep time : 11 minutes
Test period : 3 hours
(1 hour for each direction of LY. D
T | Shock test Nax. gravity : 490m/s?
(non-operating) * 1 Pulse width: 11ms, half sine wave
Direction : 1X, Y, 12 -

once for each direction.

[Result Evaluation riterial

Under the display quality test conditions with normal operation state. these
shall be no change which may affect practical display function.




14, Others ¥odel No.

LD6501-15

SHARY 'd 737508
1-1) Bar code Label: : 8180031 o A

L T L .y

813457000081 k&
448 MAQE IN JAPAN

1=2) Caution-Label:
+COLD CATMIPE ALUMETCEST Linp (X LCD SartL

: COSTAZES ¥ SUML 1SACNT AF YEICCEL. PLIASE FouLOT
LOCAL, ARBIEANCTS A% XEGYLATIAKR Foa AISPOSiL,
AZART X7V - ARALFRTRARENTURTA TS
BEAAN  Eote MOIZY-TAUL LTI,

1-3) UL/CSA Label:

; SHARP | A
| o LO10D031 |

2) Adjusting voltage has been set optimally before shipment, so do not change
any adjusted value. If adjusted value is chenged, the data mentioned in this
specification may not be satisfied. :

3) Disassembling the mo&ule can cause permanent damage and should be strictly
avoided. . f .

4) Please be careful since imoge reteation may occur when a fixed pattern is
displayed for a long time.

5) If any problem occures in relation to the description of this specification,
it shall be resolved through discussion with spirit of cooperation.
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