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LD5X02-1
1. Application

This specificat%on applies to color TFT-LCD module, LQ9DQ21.

|
2. Overview ' -

This module is & éolor active matrix LCD module incorporating aworphous silicon TFT

(Thin Film Iransﬁstor). It is composed of a color TFT-LCD panel. driver ICs, control

circuit and powe% supply circuit and a backlight unit. Graphics and texts can be

displayed on a 6%0x3X480 dots panel in 512 colors by supplying 9 bit data signal, four

kinds of timing §ignals, +5Y DC supply voltage for TFT-LCD panel driving and supply
voltage for back ifht. Optimum viewing angle direction is § o’ clock,

400 lines and 35Q lines modes in addition to the 480 lines mode can be also applied for

i

this module, :

Backlight—driving/i DC/AC inverter is not built in this podule,

3. Mechanical SpeCif}iéatiOns

Parameter | . Specifications Unit
Screen size (Dia#o'nal) 21 (8.47) ) co
Active area 170. 9C(H) % 129. 6(V) "nm
Display pixels 640CH) % 480(V) pixel

; (1 pixel=R+G+B dots)
Pixel pitch 0.267CH) x 0. 2700) . w |
Pixel configurati;on R.G.B vertical stripe N
Display mode i Normally white
Unit outline dimehdions *1| 242. 5(1)x179. 4(H)x3. 7(D) u
Feight | 485120 g
Surface treatment? anti-glare and hard-coating 2H o

|
#1. Note: excluding backlight cables.

|
Outline dimension? is shown in Fig 1
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ql driving

LD5X02-2

Nl (Interface-sﬁgnal) ,Used connector:DF9B-31P-1¥ (Hirose Electric Co. Ltd.)
| Corresponding connector:DF9B-31S-1V ( - )
Pin No.| Symbol] Function Remark
1 ST | This should be electrically opened during operation T
2 GND
3 RO | RED data signal (LSB)
4 | Vsync| vértical sync signal [Notel]
5 Rl | RED data signal
6 | Hsyne | Hgrizontal sync signal [Notel]
7 k2 RED Data signal (NSB)
8 GND
9 GND
10 Cx lock signal for sampling each data signal
11 TST This should be electrically opened during ogeration
12 GND
13 GO GREEN Data signal (LSB)
14 TST | This should be electrically opened during operation |
15 GND
16 TST Th%s should be electrically opened during operation
17 Gl | GREEN Data signal
18 18T This should be electrically opened during operation
19 G2 | GREEN data signal (¥SB)
20 GND
21 GND
22 YCC | 5V power supply
23 TST | This should be electrically opened during operation
24 VCC | +5V power supply
29 BO | BLUE data signal (LSB)
26 TST | This should be electrically opened during operation
27 GND
28 ENAB | Datg enable signal(to settle the viewing area)
29 Bl BLUE data signal
30 | GNp |
31 I B2 BLUE data signal (¥SB)
{Notel] Polarity of ithe sync, gode  [430 lines 400 lines | 350 lincs
signals. Bsyne | negative fegative pasitive
Favne negative positive negative

#iThe shielding

B9

(42

B

EE

|

|

|
caée~is connected with GND.
|
1
i
|
1
|

CN1 Pin arrangement



4-2) Backlight

Used connector :

BHR-03VS-1(JST)

CN2 Corresponding connector:SK02(8. 0)B-BHS(JST)
Pin no.| symbol function
1 Virew | Power supply for lamp
(High voltage side)
3 Yiow | Power supply for lamp
Low voltage side)
: |
§. Absolute Naximun Ratings
Paranmeter yubol] Condition Ratings Unit | Remark |
Input voltage v Ta=25¢ | ~0.3 ~ Véc+90.3 V | [Notel)
15V supply voltage Vee Ta=250 | —0.3 ~ + 7 Vv T
Storage temperature Tstg - ~25 ~ +60 T | [Note?2)
Operating temperature (Ambient)] Topa - 0 ~ +50 °C
[Notel] CK.RO~R2, G0~G2, BO~B2, Hsync, Vsync, ENAB
(Note2] Humidity : 95%RA Hax. at TasdQr,
Naximum we -bulb temperature 39t or less at Ta>4(%,
No condens?tkon.
6. Electrical Characﬁeristics
6-1. Electrical Characteristics & current dissipation
6-1-a) TFT-LCD paneﬂ Eriving Ta=257T
Parameter Symboll Min. | Typ. | Max. | Unit Remark
+9V | Supply voltage Yco | 44.5 [+5.0 | 5.5 \'% [Notel}
Current dissipation Ice - 200 | 350 | mA [Note2] |
Permissive input ripple voltage | Var - - 100 | mVp-p | Vee
Input voltage (Low)| Vio ~ - 1.9 \ Vee=t5Y |
Input voltage (High) Vin | 43.5 - ~ \' [Notel]
Input current (low)% Ire - - LO | A | V=0V
; [Noted]
Input current (High) Iiug - ~ 1 L0 juA |Vi=Vcc
{ [Note3]
Lina - - +60 uA [Note5]

LD5X02-3



[Notel)

L
Yce-turn-~on coqdltlons

tl: rise timeé S£10nsec)

t2: data input allovance time (£1Q0nsec)

Vec-dip condi tions

1) 2.7V S Veq { 4.5V
td = IOmg Hax
2) Vec (2.7

(Yee-dip cond

1

4, 5Y

2.7v¢{??

—— VCC
data

t2

“““T\\\V/,/"“""‘r“ vee

2.1V
4.5V

td

itions are sawe as the Veec-turn-on conditions)

{Note2] Typical Current situvation is defined 8-gray-bar pattern.
(at 480 lines mode, Vee=3V)
G2, BQ~B2, Hsyne, Vsync. ENAB

[Noted) CK, RO~RZ, G

[Note5] ENAB

[Note3) CK, RO~ Rz‘cg

§-1-b) Backlight |
The backligh
The characte

~G2, BO~BZ, Hsyne, Ysyne

t systen is an edge lighting type. (a CCFT)
ristics of single lamp are shown in the f0110w1ng table.

LD5X02~4

Ta=25C
Parameter Symbol | Min. | Typ. | MNax. | Unit Remark
Lamp voltage Vo - 450 ~ | Yros | Just for reference
Lamp current IL 4.5 5.0 5.5 | wArms
Lamp power consumptlon P. - 2.25 - w [Note 1]
Frequency ! Fe 20 - 60 kH: | [Note 2]
Kick-off voltage Vs - - 1400 | Yrms | Ta=0t¢
Lamp life time Ty - 10000 - thour |[Note 3]

{Note 1] Calculat%d value for reference (IcxVy.)
{Note 2] Lamp fre uency may produce interference with horizontal syne. frequency,
and xnte;ference may cause beat on the display
Therefor lamp frequency shall be as different as possible from the ones of

HorizOnt 1 sync.

"[Note 3}

{ L.=5. PmArms )
|

and harmonics horizontal sync.
Brlghtne s becomes 50% of the original value under standard condition.

to avoid 1nterference.



6-2. Timing Char
M Input signal
6-2-a) Timing

i
i
.
|

|
i H

it

|
|
|
&
jcteristics of input signals
a{veforms are shown in Fig. 2-D~®.
characteristics .

LD5X02-5

Paramet§¢ Symbol| Hode | Kin. Typ. Hax. | Unit Remark

Clock Frdquency UTe|all | - | 25.18] 28.33 | wiz ]

Hridh time Tch . ] -~ - ns

Low tize Tcl | - 10 - - | ons
Data S?tbp time Tds . 5 - — ns

Hélh time Tdh | - 10 - - ns
Horizontal | Cycle TH * 130.00 {31.78 - 2S
sync. signal | © | 770 | 800 | 900 | eclock

Pylse width | THp | - 2 9% | 200 |clock N
fertical | Cycle TV 480 | 515 | 625 | 560 |Tine )
sync. signal 400 | 445 449 480 line

1350 | 447 449 910 line

Pulge width TVp | all 2 - 34 line -
Horizontal displpy period | THd | = | 640 | 640 | 640 | clock
Hsyne, Clock ! THc d 10 - Te-10 ns
phase difference!
Hsync, ~Vsyne. TVh ' 0 ~ TH-THp | ns

| phase difference -

|
Note) In case ofilpwer frequency,

may be occured.

6-2-b) Horizontaﬂ display position and Data enable signal

6-2-b)-i) In cas#fof the data enable signal is input.
The horizontaﬁ!diSplay starts from rising of the data enable signal.

the deterioration of display quality.

flicker ete,,

Parameteri Syambol] Hode | Nin, Typ. Max. | Unit Remark
Enable signall SetLp time Tes |all 9 - Te~10 ns
Pulge width | Tep | » 2 | 640 | 640 |clock
Hsync. -Enable signal THE | - 44 - | 184 | clock
phase difference %

6-2-b)-i) In casi of the data enable terminal (ENAB) is fixed "Low".
The horizontal display starts from the data of C104(clock) as shown in Fig. 2.
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6-2-¢) VerticalidLsplay paosition
The vertical display position is centered in 480 line, 400 line and 350 line modes

of VGA with the polarity of the sync. signals and values in the following table.
The data enable signal doesn’t effect the vertical display position,

node | V-data stéft(TVs) V-data period(TVd)f V-display stard Y-display period Unit | Remark
480 3 | 480 34 480 line
400 34 | 400 443-TV 480 line | [Notel]
350 61 350 445-1v 480 line

{Notel] Since du ibg vertical data invalid period is displayed in 400 and 350 line modes,

inputting all data “0° is recommended during vertical data invalid period. (refer
to the fﬂl owing figure)

In 400 and. 350 lines modes, the display position won't be centered on the screen

if the vertical sync. signal, TV, doesn't have sbove typical values.
J ¥
;d‘ ta Invalid period k 401ines dava invalid period §51ines
. .
|
| ldata period 4001ines data period 3501ines
( .
| ,
data ipvalid period §0lines data {nvalid period Gallnes
! 4
400 ines sode (TV=449) 350 lines mods (TV-41)
|
6-3, Input Data Sig%als and Display Position on the screen
! Display position of input data (480 lines mode)
' H'V
(H-V) P
D1, DH1|DZ, DH1|D3, DH] D640, DAL ’
D1, DH2 [ D2, DH2
' (D1, DH3

[E.G B

01. bA4S0 . D540, DB4a(
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. 94 o LD5X02-1¢
6-4. Input Slgnai . Basic Display Colors and Gray Scale of Each Color

color & Data signal
Gray scale | R0 R1 R2| GO0 G1 G2
Black 0 0 o
Blue
Green
Light blue
Red
Purple
Yellow
FThite
Black
t

Darker

0 Bl B2

0: Low level
voltage
1: High level
voltage

Bagic color

R
0
0
¢
0
1
1
1
1
0
1
0

(A
$ 0
Brighter 1
4 0
|

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

e

B
0
1
0
1
0
1
0
1
0
0
0
0
0
0

Gray Scale of Bed

Red -
Black
]
Darker |
{
4
Brighter
4
Green
Black
¢
Darker
{
4
Brighter
J
Blue

Gray Scale of Green

l
|
1
]

1
|
T
]
0

-

Gray Scale of Blue

B) B
0 0
1 1
0 0
1 1
0 0
1 1
0 0
1 1
0 0
0 0
0 0
0 0
0 0
0 0
¢ 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 .0
0 ¢
1 0
0 1
1 1
D o0
10
0 1
1 1

R1 R
0 0
¢ 0
0 0
0 0
1 1
1 1
1 1
1 1
0 0
0 0
1 0
1 0
0 1
0 1
1 1
1 1
¢ 0
0 0
0 0
0 0
0 0
0 Q
0 0
0 0
0 0
0 0
0 0
0 0
¢ 0
0 0
0 0
0 0

0 0 0
1 1 1
1 1 1
0 ¢ 0
0 0 0
1 1 1
1 1 1
0 0 0
0.0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 o
0 6 0
1 0 0
0 1 0
1 1 0
0 0 1
1 0 1
0 1 1
1 1 1
0 0 ¢
0 0 0
0 0 0
0 0 0
c 0 0
0 0 O
0 0 0
0 0 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1

s%layed in 8 gray scales from 3 bit data signals

l
Each color is di
input. Accordilg to the combination of total 9 bit data, 512 colors
|

are displayed.

1
I
!
I
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7. Optical Cha rac|tjristics
Ta=25¢, Vec=45V

Parameter | |- | Symbol | Condition | Nin. | Typ. [ Max. Unit | Remark
Vieving  Norizgntall9 21,22 | CR>10 35| - — | Deg.| [Notel. 4]
angle range Vertfc}al g11 "_1 0 - - | Deg.

: 612 30 - - | Deg.
Contrast ratio | CR | ltmavimig g | - ~ [Note?, 4]
Response Ris¢ | tr g=0° - 1 30 =1 ms|{Note3. 4]
time Decay | td - 50 - | ms
Chromaticity | white | xu ~ |0.300f - {Noted])
of color Yw = ¢0.311 -
Luminance of whitd | "Y. 00| 70 ~ ld/n?
Fhite Uniformity &w - | - | 65 [Note5]

#The measurement $hhll be executed 15~20 minutes after lighting at rating. The optical
characteristics #h 11 be measured in a dark room or equivalent state with the method

shovn in Fig. 3 b?l?w. (I.=5. OmArms)

|

Photodetector (BX-3A:TOPCOY) (
L4 ~

1
!

Field-2*

)
e R~ XL T v <
gy

TFT-LCD deduls LD panel

AN

I R T e e N T VOOV proveorryamees e
1

Cenrec af the screep
Fig. 3 Optical chacacterissics sessuranent method
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[Notel] Definitions of viewing angle range:

Xormal line

§ o' ¢lock direction

The contrast ratio is defined as the following.

_ _Luninance (brightness) with all pixels shite
Luminance (brightness) with all pixels black

Contrast

[Note2) DefinitionI f Contrast Ratio:
N

Ratio

|

The respon eltime shall be measured like the following figure by switching the
input sign lb for "black™ ON and OFF.

| } vhite black vhite

[ S b

[Note3] Definitiong bf Response Time:
\

1003
9028 R

(Relative Yalue}

Photodetector oucpur

10%

0% i Z
Tr =g

Tiae

{Noted] They shall Pé measured at center of the screen,

[Note5] Definition bﬁ Fhite Uniformity
Thite Uniformity is defined as the
following with five measurements
(A~E), )

Naxioum Luminance (brightness)

T

Ninimum Luminance (brightness)

8. Pisplay quality
The display quality of the color TFT-LCD module shall be in compliance with the Delivery
Inspection Standard.
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9. Nardllng Precaytfons
9-1) Be sure to insert the cable into the connector or take out of the connector after

turning off the power supply on the set side.

|
9-2) Power ON/OFﬁ equential timing
To prevent gh latch-up of the circuit in the module, keep the sequential timing -

between the ﬁqput signals and supply voltage as follows.

i oN OFF
-3¥ !l}-pvlr
voltage 03Tl
TL 12
i - ™ . 0712
lnputisignalu / \
: ————— et T T T U—

§-3) Others é

a) Laminated f%lF is attached to the module surface to prevent it from being scratched.
Peel the film off slowly. just before the use, with strict attention to electrostatic
charges. lonized air shall be blowed over during the action.
Blow off “dyst” on the polarizer by using an ionized nitrogen gun., etc.

b) When installi g the module. be sure to fix the module on the same plane. taking care
not to warp or twist the module. '

¢) Since the fﬁoﬁt polarizer is easily damaged, pay attention not to scratch it.

d) Vipe off water drop immediately. Long contact with water may cause discoloration
or spots. |

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

f) Since the pabél is made of glass. it may break or crack if dropped or bumped on
hard surface. handle with care.

g) Since CMOS L$I is used in this module,- take care of static electricity and ground

your bedy when handling.
h) Observe all éther precautionary requirements in handling components.

10. Packing form
a) Piling number 6f cartons : MaX. 7
b) Package quanqiiy in one carton : ¥AX. 10
¢) Carton size f 413(T)x288CH)x361(D)mn
d) Total weightlof 1 carton filled with full modules : 7000g
Paclking form is shewn in Fig. 4.




|

11. Reliability tést items
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humidity op%r tion test

No. Tegt; iten Conditions
1 | High temperdtlce storage test | Ta=60t 240

2 | Low temperadure storage test Ta=-257 240h

3 | fligh temperit;re & high Ta=40T;:95%RH  240h

(No condensation)

4 {Righ temper%t+re operation test

L

Ta=50t 240h
(The panel temp, must be less than §0¢)

9 | Low temperatb#e operation test

Ta=(t 240

6 | Vibration te%#
(non-operati bg)

Frequency:10~57Hz/Vibration width (one
:58~500Hz/Gravity:9. 8m/s?
Sweep time : 11 minutes
Test period : 3 hours .
(1 hour for each direction of X,V,2)

Side}:0A075mq

F

.

[

7 | Shock test | L

(non-operatifg
{

Max. gravity: 490m/s?
Pulse width : lims,
X, LY, £Z

sine wave
Direction :
once for each direction.

[Result Evaluatldn Criterial

no change whlch

_(

|
|
N
|
Under the dlsp1+y quality test conditions with normal operation state, these shall be
may affect practical display function.

12. Others T,
D Lot No. LabelL | £Q9D021 ¥odel No.
| 39 300001 =L -
| MADE IN JAPAY| T Lot No.
2) UL.CSA Label |
SHARPF_P’_'_‘_.___,_,__—HOdelNO.
3 e stk e .
|
3) Adjusting vol&mes have been set optimally before shipment, so do not change any
adjusted values, If adjusted values are changed. the data mentioned in this
technical litérpture may not be satisfied.
4) Disassembling :the module can cause permanent damage and should be strictly avoided.
5) Please be carérul since image retenmtion may occur when a fixed pattern is displayed
for a long ti eJ
§) If any probleq ccures in relation to the description of this specification,

it shall be resolved through discussion with spirit of cooperation.

|
|
|
|
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7. SPECIFICATIONS
T-1. GENERAL SPECIF[CATIONS

[tem I Specifications Unit
Module size | 243.0£0.3 () x 183.1£0.5 (V) X 110 ¥at (D) am
Inverter size 25.0=0.5 (4) x-100.0 i8§ (V) x 10.2 MaX. (D) on
Display area 211.2 () = 158.4 (V) am
Number of pixels | - 640 () X 480 (V) | pixel
Dot piteh 0.11 () x 0.33 (N - | ma
Pixel pitch 0.33 (W .x 0.33 (W om
Pixel arcangement ‘ RGB (Red, Green, Blue) vertical stripe ‘ ‘ -
Display colors 262, 144 color
Feight 5985&3% included inverter) g
L only inverter)
7-2. ABSOLUTE MAXIMUM . RATINGS
Parameter Symbol‘ Ratings I Cnit | Remarks
Suppty voltage V(e . -0.3 to 6.3 ‘ V- Tae95C
Input voltage Vi -0.3 to VCC =+ 0.3 V| VI-VCC<3.ov
Storage teamp. Tst . =20 te +60 C - .
Operation temp. Top 0 to +30 o ’\ ‘C | module surface #%
= 93% relative humidity T 2=40C
Humidity RH | =< 85% relative humidity | Ta=50°C | no ,
bsolute huaidity shafl pot exceed | Ta»30°C condensation
. T =50C 80% relative humidity level.
* measured at the display area
' 7-3. ELECTRICAL CHARACTERISTICS
(1) Logic. LCD driving Ta = 35°C
Parameter lSymbol! Min. } Typ. Max. IUnit Remarks
s vene ) VS48 (&) db | ¢ |VER
Logic input "L" voltage VL 0 - veexe.3] v
Logic input "H" voltage | VIH |VCCx0.7] - 5.9 |V o
Supply current | Ice £2) 300 | 400 mA | V(C=3.3V
¥2)(200) | (300) (VCC=3.0V)

*2) :Checker flag pattern (in EIAJ ED-2322)




T. SPECIFICATIONS
7-1. GENERAL SPECIFICATIONS

Iten | Specifications Unit |
Module size | 243.0%0.3 () x 185.1£0.5 (V) x 110 MAX. (D) na
Inverter size ' 25.0%0.5 (#) x-100.0 287 () x 10.2 Max. (D) mo | /2
Display area 211.2 () > 158.4 (V) an
Number of pixels 640 () x 480 (V) | pixel
Dot piteh 0.11 () x '0.33 (N | | o
Pixe! pitch 0.33 (M) .x 0.33 (N om
Pixel arrangement \ RGE (Red. Creen, Blue) vertical stripe | -
Display colors | 262, 144 - color
~ | Yeight ! 5988 & included iaverter) ' g A
20(MAX. only inverter)

7-2. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Ratings l Unit | Remarks
Supply voltzge VCC -0.3 to +8.3 \ V.
: - T2a=25"C
laput voltage A -0.3 o VCC+ 0.3 Y VI-YCC<3. oV
Storage teamp. Tst . =20 to +60 C - .
Operation temp. Top 0 to +30 « C | module surface ¥
= 93% relative humidity T az=40C
Humidity RH = 83% relative humidity Ta=50C { no .
—1 condensation
Absolute huﬁlldlty shall not exceed Ta>»0'C
Ta=50°C, 85% relative humidity level.

* measured at the display area
7-3. ELECTRICAL CHARACTERISTICS

(1) Logic, LCD driving

Ta = 25°C
Parameter Syabol | Min. b oTyp. Max. ] Unit Remarks
Supply voltage %) vCeC 3.0 3.3 3.8 N CC=3. 3V
| 4.73) (5.0 (5.2%) (\'CC= 0)
Logic input "L" voltage VIL |0 - ViCx0.3] VvV
Logic input "K" voltage VIH | ¥eex0.7] - 5.2 \
Supply current | IcC - x2) 300 400 mA VCC=3. 3V
! - ¥2)(200) | (3000 (VCC=3.0V) 2

#2) :Checker flag pattern (in EIAJ ED-2522)




