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1. Applicatcion

This specification applies to color TFT-LCD medule. LQ9DN33B

2. Overview

TCiPT  SE. TE Nl

LDA401-1

This medule 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. power supply circuit and a backlight unit. Graphics and texts can be displaved

on a 640x3x480 dots panel in 4.036 colors by supplving 12 bit data signal(dbit/color).

four timing signals. +3V DC supply voltage for TFT-LCD panel driving and supnly voltage

for backlight. Optimum viewing direction is 6 o clock.

[}
400 line and 330 line modes in addition to the 480 line mode can be also applied for

this module.

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

3. Mechanical Specifications

Parameter

!
|

Specifications

Unit

Display size

21 (8.47) Diagonal

cm

Active area

170. 9CH) % 129. 6(V)

mm

Pixel format

B4QC(H) > 4800V)

pixel%

(1 pixel=R+-G+B dots)

Pixel pitch

0. 267(H) x 0. 270(V)

mm

Pixel configuration

R.G.B vertical stripe

Display mode

Normally white

Unit outline dimensions %]

242. 5(Dx179. 4(Hx3. 7(D)

ma

Hass

430129

Surface treatment (Haze)

Anti-glare and hard-coating 201 (25%%)

(%)

*¥], Note: excluding backlight cables.

Qutline dimensions is shown in Fig. 1
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4. Input Terminais LD&INT-2
4-1. TFT-LCD panel driving
CNi Used connector:DFIB-31PA-1V (Hicrnse Electric Co.. Ltd.
Corvesponding connector:DF9B-31S-1V L - )
Pin No.! Svmbol Function | Remark |
I | RO ! RED data signal (LSB) | |
2 | GND |
3 1Rl | RED data signal
4 ¥sync | Yertical synchronous signal [Notel]
5 R? | RED data signal
8 Hsvync | Horizontal syncronous signal [Notel]
7 1IR3 | RED data signal (¥SB)
g |coND | | T
9 {GND | 12—
10 CK | Clock signal for sampling each data signal [4 =
11 | GO | GREEN data signal (LSB) L
12 | GND .
13 |Gl | GREEN data signal —
14 18T This should be electrically npened during cperation L—-;__
15 | GND l—-,__
i6 TST | This should be electricaily opened during operation ““L_;
17 G2 | GREEN data signal _'}_ﬁ
6 TEmenT =
N data signal (NSB)
20 GND |
21 [GND | ' 2854
22 Vee | +5V power supply @Qfgf
23 B0 ; BLUE data signal (LSB} c ;‘I
24 Yee | +35Y power supply '
25 Bl i BLUE data sigral
26 TST | This should be electrically opened during operation
27 GND !
98 | ENAB | Data enable signal ' [Note?]
29 B2 [ BLUE data signal
30 GND
31 | B3 [BLUE data signal (MSB)
#The_shielding case is connected with GND.
{Notel] 480tine. 400line or 350iine mode mode | 4801line | 400line | 350line |
is selected by the polarity combination Hsyne | negative | negative | positive |
of the both synchronous signals. Ysync | negative | positive negative}

It is equivalent to 430line mode if the both synchrenous signals are positive. But
the vertical display start timing is different from the normal 480line mode in this
case,

[(Note2] The horizontal display start timing is settled with a rising tining of this signai.
[n case ENAB is fixed "Low”. The horizontal start timing is determind in the module,
{rafear to 7-2)

p0'd lei 1l 3Nl 9B-1E-N9l
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LDA401-3
4-9. Backlight driving
Used connector : BIR-03VS-10JST)
N2 Corresponding connector:S¥N2¢8. 0YB-BHS! IST:
Pin no.; symbal . function !
1 Ve : Power supply for lampi
| (High voltage side) |
3 V.aw | Power supply for lamp |
| (Low voltage side}
5. Absolute ¥aximum Ratings
Parameter Syaboll Condition Ratings Unit | Remark |
Imput voltage fy, | Ta=25¢ | —0.3 ~ Vec=~0.3 Vo {Notell
+3V supply voltage | Yec | Ta=251 0~ +1 Py
Storage temperature | Tstg - ~25 ~ =60 T | [Note?]
Operating temperature (Ambient)| Topa - 0 ~ =30 T

[Notel] CK.RO~R3.G0~G3. BO~B3. Hsyne., Ysync. ENAB
[Note?] Humiditv : 93%RIl Hax. at Tas407.
' Maximum wet-bulb temperature at 397 or less at Ta>4(".
No condensation,

6. Electrical Characteristics

8-1. TFT-LCD panel driving Ta=2537
Parameter Symboll Min. | Tvp. | Max. | tnit| Remark .
+5V | Supply voltage Yee {+4.5 | +5.0 1 +3.5 v [Notell !
Current dissipation Iee | = 200 | (4000 | m A [Note?]
Permissive input ripple voltage | Ver - - 100 | a¥p-p | Vce |
Input voltage (Low} i Vi - - |+0.8 | V Vee=+5V |
Input voltage {(High) b You | $2.0 - - vV [Note3)
Input current {(low) [ow - - L0} A | ¥ =0V
{Noredl
Input curreant (High) Loan; - - 1.0 Juix §Yi=tece
[Noted]
Iullg - - 60. 0 u A ¥Yi=Vec E
[Note3] |

§0'd 1g: 11 dNL S6-1€-NVfP
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LDB4OL-4
[Motel)
Yec-turn-on conditions
rise time : t{310msec
data allowance time : t2510msec
decay time : t3>0msec
Yce-dip conditions
1) 2.7V § Vee < 4.5V
td 5 10msec
9) Vee ¢ 2.7V L)
Vec-dip conditions should also follow the Yce-turn-on conditions
[Note?] Typicnl current situwation : Black pattern
480 line mode
Yecss. 0V
[Note3] CX.RO-R3.G0O~G3. B0~B3. Hsvnc. Vsyne, ENAB
[Noted4) CK. RO~R3, GO~G3, BO~B3. Hsvnc, ¥syne
[Noted] ENAB
§-2. Backlight driving
The backlight system is an edge-lighting type with single CCFT.
The characteristics of lamp are shown in the following table.
Ta=257C
Parameter Symbnl | Min. | Typ. | Max. | Unit | Remark
Lamp voltage vo 1o~ 470 - | Vres | Just for reference
Lamp current I. | 40| 45 | 5.0 | mirms !
Lamp power consumption Po - |21 - W | [Note 11
Lamp frequency Fo 20 - 60 | kH: }(Note 21
Kick-of f voltage Ve - - 1100 | Yrms | Ta=25T
- - 1400 L Ta=0t
Lamp life time T, 10000; - - h ! (Note 3]

[Note 1] Calculated value for reference. (I.xV.)

[Note 2] Lamp frequency may produce interference with horizontal sync. frequency.
and this may cause best on the display. Therefore lamp frequency should be
detached as much as possible from the horizontal syne. frequency and from
the harmonics of horizontal sync. to avoid interference.

[Note 31 Brightness becomes 50% of the original value under standard condition.

( [.=4.5mArms )

90 'd dei 11 3L S6-1E-Nul



el G T

PEIPT G5 TE NELD

L0840 -3
7. Timing Characteristics of input signals
Timing diagrams of input signals are shown in Fig. 2-D~3.
7-1. Timing characteristics
| Parameter i Svmboll Mode ! Min Typ. | Max, :Unit | Remark i
Clock Frequency | 1/Tctall - 25.18) 315 | Miz | (Note 13
t Hligh time Tch | - 3 - | = ias | 1
Low time Tel ) 10 - - | ns |
Data Setup time | Tds | - 5 | - - | ns |
Hold time | Tdh | - 0 | - -~ | ns ;
Horizontal | Cycle TH - 3090 |31.78 - | s 1
sync. signal 770 | 800 | 900 | clock ]
| Pulse width Tiip 2 | 9 200 i clock |
Vertical Cycle TV 480 | 315 | 525 | 560 | line |
sync. signal 400 | 443 449 | 480 | line | 1
330 417 449 310 line
| Puise width TVp |all ) - 34 line
forizontal display period | THd ' 640 840 640 clock | i
Hsync-Clock THe . 10 - Te-10 ns
phase difference
fisync-Ysyne Tvh . 0 ~ TH-THp { ns
phase difference

[Note 1] This Max. value is only applicable to logic function.

Note) In case of lower frequency. the deterioration of display quality. flicker ete..
nay be occured.

7-2. Horizontal display position and Data enable signal(ENAB)
The horizontal display position is settled by data enable signal (ENAB) and
The horizontal display starts from rising of ENAB.

Parameter Symboll Mode | Min. Typ. Hax. l Unit | Remark i

Enable signal Setup time Tes |all 5 - Te-10 | ns | '
(ENAB) | Pulse width | Tep | - ? 640 640 | clock
Hsync-ENAB THE | - 44 - 164 | clock i
phase difference é

Note) If ENAB is fixed “"Low”. the horizontal display starts from the data of
Cl04(clock) as shown in Fig. 2-T~3.

L0'd £¢:11 dNL S6-1E-Nel
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7-3.

the following table.
mode of VGA
In 400 and 350 lines modes.

VYertical display position

=g

S5, TE NEL

LD6401-6

if sinc. signals have the polarity discribed in 4-1. (Nntel) and have values shown in

480 line. 40§ line and 330 line

the vertical displav position is automatically centered at each

if the cvcle of vertical svnc. signal. TY. deviates from above typical values.
The data enable signal has no relation to the vertical display position.

the display position will not be centered on the screen

mode | Y~data start(TVs) Y-data period(TVd){ V-display start V-display period Unit | Remark |
480 34 i 480 i 34 480) ' line

400 34 | 400 { 443-TV 480 line | [Notel] |
350 61 | 350 | 445-TY 4890 line |

[Notel) Since the data in the vertical data invalid period is displaved in 400 and 350 line
modes. inputting all data "0 is recommended during vertical data invalid peried.
{refer to the fnllowing figures)

data invalid period

ilin2s

dara pericd

NiNlines

dara invaiid peried

J0liasse

400 Lline aode (TTel21®)

data iovalid period

data perind

data invalid period

|
1

151 line 2nde {(TV=iM

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

B0 d

Dixplar position of inpur dara (430 line osode?

(V)

Tos

D1, DHi|D2. DH1

D3. DH1 |

D1, DH2|DZ. DHZ

D1. D3

Dl.DHJSﬂl

‘DGJD.DHL

"
PEJU.DHJS‘

[

B3lines

Wliaes

AAlinss
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Input Signals

Basic Display Colors and Gray Scale of Fach Color

f Color &

L

Data signals

Gray scale! RO R1 R2 R3 GO Gl G? G3

L]
[vv]

to

1~

las]

(9%

Basic color

Black

0

0

0

0

0

Blue

Green

Light blue

Red

Purple

Yellow

|
i
i
|
|
]
|
|

Thite

Gray Scale of Ked

Black

¢

Darker

e | O el | O] OO

—lS|ol=lm =l lolo|lo

[en} e BN~ ) B PR PO R s R e ) ]

DIl ]l— | —{— oo
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Black
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Darker
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Green |
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Black

e — e [ —-

T

Darker

oiIociojlo|lo| o

QIO Oo| oD

(== Rm-Y Fuii] Bl Jroue ¥ ]

OSDIo|o|—]| )

O OoOIOfr— - | O

|| SO b | e

O = | —

Qi | DO oS

_— QOO | O D

SQQIalo|o)le

[0 o ) ot | B e B (e ]

S NN NN UV JUPNON VY ARGV EVIN! PR R DU U A

¢

n

-

OISO olo|jolo

Brighter

0 0

i

4

[

0

0

0

0

1

Blue

0
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0

0

0

1

1

L
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D: Low level

S6« T NUC

voltage

[: High level

Each color is displayed in 1§ gray scales from 4 bit data signals input.
According to the combination of total 12 bit data. 4.096 colors are displayed.

Le:Tl ANL 98-1E-Ner
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G, Optical Characteristics

Ta=257. Vee= 3V

| Parameter . Symbol | Condition | Min. | Tvp. | Max. Unit| Remark |
Vieming  Horizontald21,22; CR>10 3531 -1 =1 *i{¥ntel, 4]
angle range Vertical |6 11 | 10| - - 7 ° |
1912 30| - - .°

Contrast ratio i CR |pumestesst | 50100 - [Note?2, 4]
Response | Rise | tr g =0’ - 30 - ms | [Note3. 4]
time Decay | eod - 50 - ms
Chromaticity of X - 10 313 - [(Noted]
white ¥ - 10329 -

Chromaticity of | x| - |0.5335 - i

red iy - 10,340 -

Chromaticity of X - |0.295| -

green toy - 10.48> -

Chromaticity of | x - |0.153) - |

blue Ly - 1 0.133 -

Luminance of white | VY& 50 70 - led/m?

¥hite Uniformity | 6« - - | 1.45 | % | [Mote5]
Shadowing I § 2.0 | % |[Note6]

#The measurement shall be executed 15-20 ainutes after lighting at rating. (I1.=4.5mirms)

The optical characteristics shall be measured in a dark room or equivalent state with
the method shown in Fig. 3 below.

Photodecseror (BH-34:TOPCOX) (?f
SN

i

Finlde?*

Lo 1

TFT-LCD soduls ' LCD panel

) : AL

Center of tha screen
Fig. 3 Oprical characrerintics aeasureasnt cechod

£1'd 8c: 11 JML S6-1E-Nul
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{Votel] Definitions of vieving angle -

Yoraal line

E N
R o' ¢lock direetion

[Note2] Definition of Contrast Ratio:

The contrast ratio

Contrast Ratio =

is defined as the following.

6Z:PT S6¢ TE NOI

LDEd01-12

Luminance (brightness) with all pixels white

Luminance (brightness) with ail pixels black

[Noted) Definitions of Response Time:
The response time is defined as the following figure and shall be measured by

sw#itching the input

sigrals for “black™ and “white".

2hite hlack ghite
1185
- E AN N
3
3w
i
105
04
Tr
: Time
[Noted] This shall be measured at center of the screen,
[Note5] Definition of Yhite Uniformity 169 30 480 pixsl
White Uniformity is defined as the Py 1
[y S
following with five measurements T s 120
{A~E). ' o fre +{ ~240
5 = Naximum Luminance of five points (brightness) e L. 60
w o= . . . N el " Liget s .
Hinimum Luminance of five points (brightness) T g pixel
H
b1'd BS 11 ANl S6-1E-NOr
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[N¥otef] Definition of Shadowing
Shadowing is defined as foilows
S=CIYA-YRI/YA Y100 (%)

YA&YB:Brightoess of same measured avea

(n, .

(i1 i

1B ¥a
Black -

(493, 179 (135173

-1

(177, 150

Thice Thite

{633, 4T 1RAN, 170

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

11. Handlirg Precauticns
11-1. Be sure to turn off the power supply when inserting or disconnecting the cable

11-2. Others

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

b} Since the front polarizer is easily damaged. pay attention not to scratch it.

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

d) ¥hen the pane!l surface is soiled. wipe it with absorbent cotton or other soft cloth.

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

£) Since CMOS LSI is used in this module. take care of static electricity and injure the
human earth wshen handling.

g) Observe all other precautionary requirements in handling components

12. Packing fornm
a) Piling number of cartons : NAX., 7
b) Package quantity in one carton : RAX. 10
¢) Carton size : 413(W)x288(H)x351(D) =m
d) Total mass of | carton filled with full modules : 7000g
Packing form is show in Fig. 4.

G 'd 611 AL 96-1E-Nof
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13. Reliability test items

TEWwT S&¢ TIE NUC

LD64d01-14

No.! Test item Conditions !
L | High temperature storage test Ta=60" 240h |
2 | Low temperature storage test Ta=-25% 249h t
3 i iligh temperature § high Ta=40<:93%RN 240k
humidity operation test (Mo condensation)
4 | High temperature operation test | Ta=30¢ 240h
{The panel temp, must be less than 6T}

3 | Low temperature operation test | Ta=0* 240h

6 | Vibration test Frequency:10~37Hz/Vibration width (one side):{. 075mm

(non-operating)

Test period : 3 hour

s

:58~3000z/Gravitv:9. 8m/s?
Sweep time : 11 minutes

({ hour for each direction of X Y. 2)

Shock test ¥ax. gravity : 490m/
{non-operating) Pulse width: 1lms.
Direction : +X. Y. #Z

S:

‘sine wave

once for each direction.

[Result Evaluation Criterial
Under the display quality test conditions with normal operation state. these shall he
no change which may affect practical display functica.

O it e 5 “um_mjtwmumnzm u

91 'd

J§
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a4
fa

‘L
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b —

-3!8

I

AT Lot No.

GS

a8
i
Ll

L)

o —

( * COLD CATMCDE FLUOAESCENT LM L] LC: PANEL

CONTAINE 3 SMALL AMSUNT OF MESCURY, PLEASE FOLLOW

- LOCAL OROMNANCET CR REGULATIONS FCA DISPOSAL )
PROFIAF Y XT3 AR TR IATULTOT, AT
| ARNIAR, R, Iltﬂo'!.lll.':(.r!l_k_'. .

2) Adjusting volume has been set optimally before shipment.
value. If adjusted value is changed. the data aentioned in this specification may ant

be satisfied.

so do not change any adjusted

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

avoided.

4) 1f any problem occures in relation to the description of this specification.
it shall be resolved through discussion with spirit of cogperation.
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Fixing <f
bBaeklight wirze

Partition

S=50t 10

Carton

LQIDQ I8k}

14

y

f

<

Ll
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w QIANTITY

[} p-

v LOT(DATE)

Fig.%4&
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Packing form
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